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1 Main-Features of HUST H6D-T Lathe CNC Controlle

Main-Features of H[ /[T H6D-T Lathe CNC Controller

[ ] Available for operation with a maximum of 6 axes (depending on the actual model

number).

[ ] It can be worked with impulse command or voltage command type of server system.
Max. response speed will be 2,500,000 impulses per second (2500 KPPS). When

operated at 1pm resolution, it can even reach 150m per minute.

[ ] It achieves 0.5us of response speed for fast acceleration/deceleration control, which

is faster than 2ms response of conventional CNS digital control for 4000 times.

[ ] Simultaneous operation of speed control and position control in providing a flexible

option for the customer.

[ ] Encoder feedback function is provided for speed control and position control. It not
only achieves accurate position judgment and much easier failure detection but can

prevent the mechanical conflict in a more effective way.

[ ] It can flexibly work with Optical Scale for performing fully closed loop control in

achieving more accurate position alignment.

[ ] Automatic identification of NPN, PNP signal format at the input point without the
need to shift the switch. Further, the electrical layout is configured in a more

convenient manner for easier and flexible operation.

[ ] When activating the special action control mode, it achieves faster working speed
than the ordinary digital control model while providing much higher efficiency and

more stabilized performance.

[ ] It is available for designing convenient LCD screen for displaying the editing
system on LCD. Simple and easier for learning. Further, the user can also select PC
screen to display the edit software to carry out monitoring or program inspection.
Through RS232 interface, the user can transmit the data on PC and run the program

(hands-on learning) or execute the transmission directly via USB, SD card interface.
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[ ] Program Designed by CAD/CAM on PC. Program input from PC through RS232C

interface.

[ ] Based on varied characteristics of CNC models, the MCM Parameter Setting Table
can be used to set the mechanical parameters for enhancing the amiability of the

machine.

[ ] Using the well-based Tool management function, the customer can set up 40-tool

lifespan management and select the desired operation count, time limit.

[] Provide 40 sets of tool-length offsets.

[ ] It is equipped with gear gap compensation function for adjusting the gear gap error
after using the Guide Stud. Further, it also has 40-section pitch compensation

function to offset the pitch wearing in different sections.

[] Itis provided with 6 sets of working coordinate system setting functions to facilitate

the program design and Workpiece machining.

[ ] Full follow-up type of tapping mode in achieving more perfect thread, more

accurate thread depth control and faster speed.

[ ] Each axis can be set as active, passive mode or single-node non-stop mode.

[ ] It is equipped with gear gap compensation function for adjusting the gear gap error
after using the Guide Stud. Further, it also has the 40-section pitch compensation

function to offset the pitch wearing in different sections.

[ ] It is provided with 6 sets of working coordinate system setting functions to facilitate

the program design and Workpiece machining.

[ ] Full follow-up type of tapping mode in achieving more perfect thread, more

accurate thread depth control and faster speed.

[ ] Each axis can be set as active, passive mode or single-node non-stop mode.
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[ ] Self-diagnostic and error signaling function.

[ ] MPG hand-wheel test and collision free function for cutting products at the speed
controller by MPG.

[ ] IO Module is designed with separate Transition Board and Signal Board in
achieving lower maintenance cost, simpler installation and more stabilized

performance.

[ ] Provided with standard 24 input points and 16 output points (optional single-piece
Transition Board can be selected to provide 48 input points and 32 output points) of
programmable logic control. It can be expanded up to 256 input point and 176

output points of programmable logic control.

This operator’s manual includes basic operation, program editing, G/M code, parameter
settings, connections and maintenance (plus warning descriptions) with examples and
explanations for each command.

If there are any problems with the application, please fill out a problem sheet indicating
the nature of the problem. Send it by either fax or mail. We will respond as soon as

possible.
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After powering the controller, the following startup screen displays:

 CNC

HUST Automation inc.

TEL: 886-37-623242

FAX: 886-37-623241

E-Mail: auto.hust@msa.hinet.net
http:/fwww.hust.com.tw

Fig. 2-1

After 3 seconds, the next screen displays according to the “Mode Selection” setting.

When turning the “PRON” knob from left to right, the following modes are displayed in
order:

“MPG - TEST” = “AUTO” =>» “MDI” =» “EDIT” = “PRNO” = “JOG” =»
“MPGx1” = “MPGx10” = “MPGx100” = “HOME”

PRNO JOG
EDIT MPG
MDI e
oo
e

Fig. 2-2

Controller buttons function key following order from left to right: ~ “RESET” =»
“IO/MCM” = “TOOL RADIUS” = “TOOL OFFSET” = “GRAPH”
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[l MU =TULT [lreen

The following screen displays when the “Mode Selection” knob is set to “MPG —

TEST”:

( PRNO: 000/GY8 L - 0000 /N : 0000

99/33 9393 )
Machine Dis to go

-

Program coordinate
@ X -0000.000
@Y -0000.000
@/ -0000.000

MPG x 000
-oo000 -0000. 000 -0000.000 G01 :% OOO

- -0000.000-0000.000 .
G00 :% 000
-oo000 -(000 .000-0000.000 M . OOOO

=»(C -000.000
= A -000.000
=B -000.000

rI’meOOOO S1: 0000 380%: 000 T: OOOO
rpm:0000 S2: 0000 880%: 000| Feed rate:

TPMI0000 S3: 0000.SS0%: 0oo| 000.000

Current execution block: 0000

Total processing time(s): 0000000
Count: 0000000

TEST HHOLD

Coolant pump error

| |RLIJ_:tI(\:’||!nation| MPG x10 |

Preview

MP
| Restart | interrupt | program

EDIT

MDI

AUTO

MPG
TEST

PRNO JOG

MPG

MPG
x10

MPG
x100

HOME

Fig. 2-3

After this mode is selected, the movement of all axes in the program is controlled by the

MPG when the program is running. The axis will stop moving when the MPG has no

input.

In this mode, the program process will proceed in order when the program is running,

regardless of the direction of the hand-wheel. The program process will not return when

the hand-wheel is rotated anti-clockwise.

Press the F7 Key to shift the multiple of MPG Hand Wheel as X1, X10 and X100

alternately, and other function keys will be the same as the Auto Mode. Please refer to

Auto Mode function key description.
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The following screen displays when the “Mode Selection” knob is set to “Auto”:

<] PRNO JOG

(_PRNO: 000/G98/L : 0000 /N - 0000 99/3 199 —
(" Program coordinate Machine Dis to go EDIT ¥
MPG X Q00
® X -0000 . 000 |.s:»-0000.000 -0000.000 3 1%, 000 - MPG
@Y -0000. 000 |-0-0000.000-0000.000 o x10
G00 1% 000
@Z -0000.000) 10000000 0000.000 s 0000 —
= C -000 . 000 ]rem:0000S1: 0000550%: 000 T - 0000 AUTO 100
= A -000 . 000 |rpm:0000 52: 0000SS0%: 000| Feed rate: MPG
=B -000. 000 |pm: 0000 S3: 00005S0%: 000) 000 .000 TEST HOME
Current execu tion block: QQQQ Total processing time(s): 0000000
Count: (')-(|)00000
Coolant pump error | AUTO = HOLD .
[ Folrmdori0] | e | oo | Do Fig. 2-4

100 [aralleter Monitorin[i Select under Auto Mode., Program Est. Mode and MDI
Mode (for the engineering technician). Under the aforesaid mode, press the F1 Key

to access the Variation monitoring screen. Under Variation monitoring screen, enter
the variation address to be monitored and it will display the real-time value of such

variation address.

2] [er_o Monitorin[JSelect under Auto Mode, Program Est. Mode and MDI Mode

(for the engineering technician). Under the aforesaid mode, press F3 Key to access

the “Servo Monitoring” screen. Under this screen, select the axis to be monitored
and the user can monitor the real-time command of each axis and the Servo

responding status.

‘11 [estart[Select only before running the program.
(1) In the “Edit Screen” (as per Fig. 2-8 below), you may search the interrupted

node or reset for restarting such node. Press F4 Key after completing the
search or setting; when “Restart” indicates reverse white, it means such
function is active.

(2) Under Auto screen, press F4 Key to select or cancel the function restarting.
When “Restart” indicates reverse white, it means such function is closed;
otherwise, it will be cancelled. After pressing “Start” key to run the program
again, the program will start running from the previously interrupted node or
the “Restart” node being set.

(® When setting “If to grab previous node when restarting” parameter item

as “0”, the system will grab the previous node after pressing “Start” key and

2-3
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[1]

6

the program will advance to the “Set Restart” node of the previous node for
the system to run the program of this node and the one that follows. @ When
setting “If to grab previous node when restarting” parameter item as “1”, ,
the system will not grab previous node after pressing “Start” key; instead,
the program will run in the direction from “Set Restart” node. )

Celli-[uto[luto[ ] When setting “If setting the program as Auto Start” of the
mechanical parameters as “1” (required), the F6 Key will display
“Semi-Auto/Auto” for the user to shift between Semi-Auto and Auto working

modes via F6 Key.
Semi-Auto:  When the program reaches M02/M30, the working will end.
Auto: When the program reachesM02/M30, the working will not stop and will

start automatic cycle for processing the next Workpiece.

During running the working program, the user may shift between Semi-Auto and
Auto via F6 Key.

[reldel] [rolrall[JSelect under Auto and Program Est. mode to observe the

program content.

Under Auto screen, press F8 Key to access the Preview screen, which will display
the program content for the selected program number and then press F1 for

returning to Auto screen.

M1 [top/This function can be selected at all times whether under running or
stopping status.

On Auxiliary Panel, press “M01 Stop” key to select or cancel the stopping
function. When the “MO01 Stop” indicator is on, it means such function is active;
otherwise, it will be cancelled. Upon activating the “MO01 Stop” function, the
“MO01 Command” in the program will be deemed as stopping command; however,

the “M01 Command” will become invalid if such function is not selected.

Node [ e[ution[ [This function can be selected at all times whether under running
or stopping status.

On Auxiliary Panel, press “Node Run” key to select or cancel such function. When
the “Node Run” indicator is on, it means such function is active; otherwise, it will
be cancelled. After selecting this function, it will not run the entire program upon

each pressing of “Start” key; instead, the program on the next line will be executed

2-4
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upon each pressing of “Start” key.

Node [[ip[/This function can be selected at all times whether under running or
stopping status.

On Auxiliary Panel, press “Node Skip” key to select or cancel such function.

When “Node Skip” indicator is on, it means such function is active; otherwise, it

will be cancelled. When hitting “/1” Node during the execution after selecting this

function, it will skip and will not execute such node.

JorlinlJuantit[land Tille [ndilation (as per Fig. 2-3):

(M

)

3)

Q)

6))

Set Count: Set the limit value of the working count (to set under Parameter
screen). When set value equals to 0, the maximum value of the working count
will be limitless.

Working Count: When running to M15, an increment of “1” will be added. If
manual reset is required, under Auto Display screen, quickly press “0” Key
for twice and it will be reset to zero. Further, the user can also run “M16
Command” to clear the working count.

The program will stop automatically when the working count reaches the Set
Count, therefore M15 Command should be located at the rearmost end of the
working process. Upon reaching the working count, the screen will indicate
the working count up message. At this time, the customer can restart the
program using the Reset key or pressing the Start key directly to restart the
program and reset the worked count to zero.

Working Time: Display the duration (second) of the program currently
executed. When restarting the program after the program is interrupted or
ended, it will reset to zero automatically.

Calendar: As per Fig. 2-3, the figures displayed under the “Working Time”
represent the current time. The time can be set under “Software Version”

SCrecn.

"Jorlinl][Joute Draftin[ [ Under Auto Mode or Program Est. Mode, the customer

can access the drafting screen by pressing the “Draft” key to observe the working

route, as per Fig. 2-6.

(M

)

Display Percentage: With Page Up/Page Down page key, you may adjust the
displayed percentage of the working route flexibly in dynamic way.
Display Position: With Up/Down/Left/Right Direction Cursor key, you may
adjust the graphical Home Position displayed in the screen or adjust the draft
Home Position by letter keys in a quicker manner.

I-Screen Upper Left; J-Screen Middle Up; K-Screen Upper Right

2-5
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3)

Q)

6))

(6)

R-Screen Middle Left; S-Screen Center; T-Screen Middle Right
G-Screen Lower Left; F-Screen Lower Middle; M-Screen Lower
Right
Coordinate Plane Shift: Letter X-XY Plane, Letter Y-YZ Plane, Letter Z-XZ
Plane.
Clear the drafted working route: By pressing “Clear” key, you may erase the
drafted working track from the Draft screen.
The drafting action will be divided into the the following two types:
“Hands-on Draft”, “Fast Draft”.

Shift Method: Under Draft Mode and before starting the program, press
“Fast” key (once for ON and press again for OFF).

Fast Key Indicator ON =» “Fast Draft”
Fast Key Indicator OFF =» “Hand-on Draft”

“Hand-on Draft”:Servo axis displacement command together with M, T and
S codes will be executed.
“Fast Draft”: Servo axis will be locked without displacement, but M, T

and S codes will be executed.

Such function is useful for initial working, as the operator can check if the

working route is correctly planned under absolute safe conditions.

Press “F1” Key to return to the Main Screen indicated by the current mode
knob.

& N T
( 000[2] MPG X 000 Program path [{[v[}lg E;
X] -0000.000 [Y[-0000.000 Z|-0000.000
Mode: 689 99/33 93:39] MDI =HOLD
Back Mainl | ] Restart | in'tt!?rfpt | MPG X'IOOI grrggi:‘llvn

Fig. 2-7
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2 Operation

The following screen displays when the “Mode Selection” knob is in “MDI”:

( PRNO: 000/G98/L : 0000 /N : 0000

99/93 9399 )

Program coordinate
@® X -0000.000
@Y -0000.000
®/ -0000.000

Machine Dis to go

MPG X 000
w000 =(000. 000 -0000. 000 G01 % 000

-oov00 =000, 000 -0000.000 GO0 % 000
oooco -(000 ., 000 -0000. 000 M: 0000

=»( -000.000
= A -000.000
=B -000.000

1pm:0000 $1: 0000S80%: 000| T - 0000
rpm:0000 S2: 0000 SS0%: 000| Feed rate:
TPM: 0000 S3: 0000 SS0%: 000 000.000

| transfer |

Cument sxacution block: QO00 Total processing time(s): 0000000
Coolant pump error
[ MDI WHOLD
File

| Tool Life | | |

Under this mode, input node command directly and press “Start” key

execute this node command immediately

Example:

1. Edit M03 S1000:
2. Press “Enter” key.
3. Press “Start” key.

PRNO JOG
EDIT MEs
MDI g
s
TEsT HOME
Fig. 2-8

and you can

After the above-said operation, the Spindle will make CW turning (speed: 1000

rpm/min).
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110 Tool Life JlUnder MDI Mode, press F5 Key to access (valid when the Tool Life

management function is active).

(OOOO Tool Life Management 0000000 )
NO. Count Count Limit Time Time Limit

[HiM:-5) LH-m)

00 000000010000000 0000:00:00.0 / 0000:00
00 000000010000000 0000:00:00.0 / 000000
00 000000010000000 0000:00:00.0 / 0000:00
00 000000010000000 0000:00:00.0 / 0000:00
00 000000010000000 0000:00:00.0 / 0000:00
00 000000010000000 ©0000:00:00.0 / 0000:00
00 000000010000000 0000:00:00.0 / 0000:00
00 000000010000000 0000:00:00.0 / 0000:00

X] -0000.000 [Y[-0000.000 Z|-0000.000
MDI = HOLD
Back Mainl | ]CounlLimitl |Time Limit IData Clear .
Fig. 2-5
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)

3)

Q)

6))

(6)

(7)

2 Operation

Under MDI Mode, press the F5 Key to access the Tool Life management
screen. In the Tool Life management screen, the upper left corner shows the
Tool number currently executed and the upper right corner displays the
current Tool service time for each individual machining.

The “Now Count” and “Now Time” at the upper part of the screen refer to
the accumulation of count and time for each Tool service.

Press F4 Key to set the “Count Limit”. After selecting, the “Count Limit” at
the upper part of the screen will indicate reverse white and flicker. At this
time, use to move to the edition position and set the corresponding
limit of Tool service count.

Press F6 Key to set the “Time Limit”. After selecting, the “Time Limit” at
the upper part of the screen will indicate reverse white and flicker. At this
time, use to move to the edition position for setting the
corresponding limit of Tool service time.

Based on actual Tool service status, upper limit can be set simultaneously for
“Count Limit” and “Time Limit”, which can also be used by choosing from
either of the two.

Press and hold the F8 Key for executing “Clear All Figures”. When either
the Count Limit or Time Limit reaches the upper limit, the system will
indicate “Err39” alarm and the program being run will also stop at the
position where T Code is located.

Page 1 of the parameter screen can be used for setting if to activate the Tool

management function (double clicking the “I/O Para” key).

G71,672 go into -00. 000 inch| -00.000inch
73 amount cuanIX—AXIS ~00. 000 nch Z'AX|SI ~00.000inch
G71,G572 retreat —00 . 000 inch[ G73 segmentation 0000
G74,G75 retreat -00 . 000 inch[ G76 fine cutting 0000
G76 Angle of tool tip 0000 | G76 chamfer Len 0000
G76 Depth of minimum cutting [-Q0 . 000 inch| G76 retreat | -00.000inch
MPG Dirsction 5% .. O | Graphic proportion |OOOO 000
84 dwell at bottom time 000000 | Multi-purpose MPG 1:yes 0
(584 Acc/Dec fine tuning time 000000 |0:Diameter 1:Radius 0
(383 buffer distanceg 0000 . 000 | Chuck type 0:in 1:out (8]
Chuck locked delay time 000000 |Metric 0:mm 1:inch (8]
Wait for SP speed reaching O | Screensaver O:yes 0
MPG-test feedrate Num. 0000 | Restart,skip M98 1:yes 0
MPG-test feedrate Den. 0000 | Non-stop 0:no 256:yes 000
Restart, MTS G04 0:skip 1:run (| TLM function O:open 1:close 6]
Restart,block refetch O:yes Q | Edit omit decimal 1:yes 0
Remaining days 0000000 |Lamp yellow Jfsghd. 0
Tapping Acc/Dec time (ms) 0000 | Corner connection 122602 O
G41/G41 interference deal with 0/1/2 | Q| Use Y axis 1:yes 0

Coolant pump

error

Back Mal | |
ain)

| SYST,EMMWERSION |Gs4..G59 |

Fig. 2-6



HUST CNC H6D-T Manual

"1 [dit Mode displal’

The following screen displays when the “Mode Selection” knob is in “Edit™:

(__PRNO: 000 39/33 9399 | PRNO Jo&
EDIT ¥
M3S3000
MO7 MDI MPG
>T101 x10
GOOX50.280.
G90X30.230.F0.2 AUTO MPG
X25. x100
X20. MPG
G00X100.2100. TEST HOME
M09
Mode: Gag
X] -0000.000 [Y] -0000.000 [Z] -0000.000
MDI = HOLD .
Negre' | Wigdam [ nsert [ copy | paste [set-ren| Lastn | search Fig. 2-9

[leneral [rolralll]in[ land ntelle tual [rolrall[lin[[]

Under Edit Mode, press the “F1” Key and you may select current editing mode for

changing it to general programming status. By pressing “F2” Key, you may select

current editing mode to change it to general programming status.

General programming:

Intellectual Programming;:

The letters and digits need to be input by the operator
manually, and shown in Fig. 2-9 is the general programming

status.

The customer need not memorize the parameter letters of
each command and relevant meaning, but needs to fill in the
value following the respective parameter according to the
illustration to complete the programming. In this way, it
reduces the work load of the programmer, eases the
programming difficulty, and enhances the programming

efficiency. For relevant details, please refer to 2.2.3.
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2 Operation

1. Press the “Copy” key and the screen will display “Please move the cursor to

confirm the copy start node number for copy and then press the Enter key to

confirm the selection” (as per Fig. 2-10).

( PrNO: 000 000

000 93/33 3399 )

M3S3000
MO7

>T101
G00X50.280.
G90X30.Z230.F0.2
X25.
X20.
G00X100.2100.
MO9S

Move curser and press the Enter key to confirm the start block

Mode: Gag

X] -0000.000 [Y] -0000.000

|Z] -0000.000

MDI = HOLD

NegTe' | Vg™ [ nserT | copy | pasTE [set-ren| Lastn | search

Fig.2-10

2. More the cursor to the starting position of the block to be copied and then press

“Enter” key to confirm (as per Fig. 2-11).

( PrRNO: 000 000

000 93/33 9399 )

M353000
MO7

=T101
GO0X50.280.
G90X30.Z230.F0.2
X25.
X20.
G00X100.2100.
M09

Move cursor and press the Enter key to confirm the end block

Mode: G99

X| -0000.000 |Y]| -0000.000

| Z| -0000.000

MDI = HOLD

Nogre' [ VEsse™ [ inserT | copy | PasTE [set-Ren| Last-N | search

2-11
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3. More the cursor to the ending position of the block to be copied and then press the

“Enter” key to confirm (as per Fig. 2-12).

Press the "COPY" key to execute COPY function

PRNO: 000 000 000 93/33 9399 )
M3S3000

MO7

7101

>G00X50.Z80.

GO0X30.Z30.F0.2

X25.

X20.

G00X100.2100.

M09

Mode: G99

X| -0000.000

Y| -0000.000

| Z| -0000.000

MDI = HOLD

NeET?' | V5™ [ inserT | copy | pasTE [set-ren| Lastn | search

Fig.2-12

4.  Press the “Hint” and then “Copy” key till the screen hint “Copy Done” appears (as

per Fig. 2-13). To reselect the program content to be copied, repeat Step a~d.

(

PRNO: 000 000 000 93/33 9399 )
M3S3000

MO7

7101

>G00X50.Z80.

GO0X30.Z30.F0.2

X25.

X20.

G00X100.2100.

M09

Copy success

Mode: G99

X| -0000.000

Y| -0000.000

| Z| -0000.000

MDI = HOLD

NeETR | Vse™ [ inserT | copy | pasTE [set-Ren| Lastn | search

2-12
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5. After completing the copying, move the cursor to the position to be pasted and
then press “Paste” key to paste up the copied program block (as per Fig. 2-14).
The copied program block can be pasted to the other program designated by

program number and it can also be repeated pasted.

( PrRNO: 000 000 000 93/33 9399 )

M353000
MO7
T101

> G00X50.280.
(G90X30.Z30.F0.2
X25.
X20.
G00X50.280.
(G90X30.Z30.F0.2
G00X100.2100.
MQ9 Mode: G99

X| -0000.000 [Y]| -0000.000 |Z[ -0000.000
MDI = HOLD

NeETR | Vse™ [ inserT | copy | pasTE [set-Ren| Lastn | search Fig. 2-14

(1) Restart Again; In the edit program, move to the node to be restarted with
key and then press “Set Restart”, and the node is the set restart node.
When the “Set Restart” indicates reverse white, it means such function is active.

(2) Interrupt Node: To search the interrupted node after the program is interrupted
during the working process (e.g. press Reset, emergency stop, shutdown), access

the Edit screen and then press “Interrupted Node” soft key and it can be retrieved.

(3) Search: To enter certain bit and value in the specific program node, press this key
and the cursor will skip to the corresponding node position. To repeat, press
“Search” key and the system will continue looking for the next bit that meets the

requirements.

% For detailed operation of prolrall editin[ [ please refer to [ rolral [Idit se tion[]

2-13
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[1 [rolrall [eleltion [ freen

The following screen displays when the “Mode Selection” knob is set to “PRON:

( PRNO: 000 D PRNO JOG
EDIT PG
>0000: GSO
0001 G94 MDI iy
0002 : EMPTY
0004 : EMPTY X100
0005 : EMPTY MPG
0006 - EMPTY TEST HOME
0007 : EMPTY
0008 : EMPTY
0009 : EMPTY
X] -0000.000 | | [Z] -0000.000
PRNO = HOLD
| copy | | oELETE | | seLecT | .
Fig. 2-15

[rolrall[]alle line nulllers ran el ][ 1[16[ 1] The [ontroller s ste[] uses nul][kers

after [ [ 1]
You can enter program comments in this mode up to 12 characters.
Example: To add the comment “ TYPE-201" to O001:

1. Move the cursor to O001

2. Press T Y P E 2 — 0 1

3. Press |Enter

[rolral] seleltion []ethods(]

1. Select a program:

a. Use the “Cursor ”key or “Page ” key to move the arrow
to the desired program number. (Press the Cursor key that the
program number will increase 100 for each time.)

b. Press the “Select” or “Enter” key.

2. Program comments:

a. Use the “Cursor [|[~]” key or “Page ||| R| ” key to move the arrow
y

to the program number for which program comments are entered.

b. Enter the desired comment using letters or numbers.
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2 Operation

c. Press the enter key.
3. Delete a program:
a. Use the “Cursor ” key or “Page ” key to move the arrow to
the program number to be deleted.
b. When you press the “Delete” key, a dialogue prompts for confirmation.
Press the “YES” or “Y” soft key to delete the program.
Press the “NO” or “N” soft key to cancel the operation.
4. Copy a program:
a. Press the “Copy” key to display the following screen:

( PRNO: 000 )
>0000: G80
0001 Go4
0002 - EMPTY
0003 : EMPTY
0004 - EMPTY
Q005 : EMPTY
0006 EMPTY
0007 : EMPTY
0008 : EMPTY
Q009 EMPTY
SOURCE_000  TARGET _000
X] -0000.000 | ] [Z] -0000.000
PRNOMHOLD
ISOURCE] [TARGET] | EXE. [ Fig. 2-16

b. Use the “Cursor | [~|” key or “Page [¥ || R | ” key to move the arrow to
Yy gC | Yy

the sour[ e program number.
c. Press the “Source” key

d. Use the “Cursor [~ [~ | 7 key or “Pagd || &R| ” key to move the arrow to
Yy g Yy

the o[ [é[t (target) program number.
e. Press the “Object” key

When the source and target program numbers are confirmed, press the “Execution” key
to begin copying.
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[1 [o[/Mode [[reen

FMODE ; switch turnto [JOG]:

= PRNO JOG
( PRNO: 000/G28/L - 0000 /N - 0000 99/3 1 —
(" Program coordinate )[Errorcount] ~ Offset MPG X 000 EDIT x1
@ X -0000.000| -00000 -0000.000 GO1 % 000 — MPG
@Y -0000.000| 00000 -0000.000 o x10
GO0 % 000
@/ -0000.000) o000 0000.000 - 0000 p—
@=C -000 . 000 |[rpm:000051: 0000550%: 000| T - 0OOQ AUTO 100
@®= A -000 . 000 |rpm:0000 52 0000SS0%: 000| Feed rate: MPG
@=B -000.000|rem:0000 53: 0000S50%: 000] ©00.000 TEST HOME
Distance to go Relative Machine
X:  -0000.000 X: -0000.000 X:  -0000.000
Y: -0000.000 Y: -0000.000 Y: -0000.000
7' -0000.000 7' -0000.000 7: -0000.000
Current execu tion black: QQQQ Total processing time(s): 0000000
Count: 000000
Coolant pump error HOMEH HOLD
SP-ZERO | SP-FREE | | spindie 1| [ X oveoste ]y opposiie]7 opposie
Fig.2-17

Press “Jog” key, and the corresponding axis will start moving:

Hold “Fast” key, the axis will move at maximum speed.

(If “Fast” key is not pressed, the axis displacement speed will be set in the
Parameter page).

For document transmission, please refer to [ jppendil[].

Lubricant: Under “Manual” screen, press “F2” Key to select or cancel “Lube”
function. When “Lube” indicates reverse white, it means such function is active;
otherwise, it will be cancelled. (The parameter item can be used to adjust the
continuous automatic lubrication time and the time interval of every two
lubrication cycles.)

Release Spindle: Under Manual screen, press the “F3” Key to select or cancel
Spindle release function. When “Release Spindle” indicates reverse white, it
means such function is active; otherwise, it will be cancelled. Upon starting the
“Release Spindle”, the Spindle can be turned by hand manually. (The “Release
Spindle” function shall be effective for the voltage closed circuit spindle or the
pulse type Spindle and the Spindle has returned to the Home Position.)

Spindle Positioning: After the Spindle returns to the Home Position, the Spindle
position will be displayed on the manual screen. Press “F4” Key “Spindle
Position” (in reverse white), the system will position the Spindle at the angle set
by the user (the parameter can be used to set the positioning angle and rpm).

Select Spindle: Under “Manual” screen, press “F5” Key to select the active
Spindle. (If the Spindle count is “1”, then it means “Spindle #1” is active; if the
Spindle count is 3, press “F5” Key for shifting among Spindle #1, #2 and #3 and
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2 Operation

the screen will display the active Spindle.)

8.  Corresponding Coordinate Zero Setting: Under “Manual” screen, press “F6”, “F7”
and “F8” keys and you may set the corresponding X, Y (staring status) and Z
coordinates at zero.

9. Manual Switch:

a. Spindle: CW, CCW, Stop

b.  Coolant: Press once for ON and press again for OFF.

c. Manual Chuck: Press once for releasing and press again for clamping.

d. Tool Change: For Hydraulic Turret and Electric Turret, press “Manual Tool
Change” key and you may change to next tool along the direction set in the
“Manual Tool Change Direction” parameter item.

e. Chip Remover: Press “Chip Remove CW” and “Chip Remove CCW”, and
you may change the status of Chip Remover flexibly.

f.  Tailstock FWD/REV: Press “Tailstock FWD” and “Tailstock REV” key, and

you may control the Tailstock action manually.
[ ML Mode [[reen

FMODE ; switch turn to [MPGx1]) ~ [MPGx10]) ~ [MPGx100] :

PRNO JOG

( PRNO: 000/G28/L - 0000 /N - 0000 99/3 1 e ™
[ Program coordinate [Errorcount]  Offset MPG X 000 EDIT x1 |
@ X -0000.000| 00000 -0000.000 GO1 % 000 . MPGI
@Y -0000.000| 00000 -0000.000 o 1 ¢ x10 I

GO00 % 000 I
@/ -0000.000] —oo000 -0000.000 M- 0000 I

—_ — - - : AUTO MPG
@@= -000 . 000 |rem:000051: 0000550%: 000| T - QOO0 X100
@= A -000 . 000 |rpm:000052: 0000SS0%: 000| Feed rate: MPG .
@=B -000. 000 |rom: 0000 53: 0000550%: 000 000.000 TEST HOME

Distance to go Relative Machine
X:  -0000.000 X: -0000.000 X:  -0000.000
Y: -0000.000 Y: -0000.000 Y: -0000.000
7 -0000.000 7' -0000.000 | Z° -000C.000

Current execu tion black: QQQQ Total processing time(s): 0000000
Count: 0000000
Coolant pump error MPG H HOLD

SP-ZEROlSP—FREE | | Spindle 1 | |X

----- zero Y ,....zeralz e ZEFO

Fig.2-18

Press “Jog” key and you may select the axis (the selected axis will indicate reverse
white on the screen), and then rotate the Hand Wheel to move the axis. You may also
select the multiple of Hand Wheel by adjusting the knob position, such as 1x, 10x and
100x.
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[1 HOMI[IMode [Ireen

The following screen displays when the “Mode Selection” knob is set to “Home”:

(_PRNO: 000/G98/L : 0000 /N - 0000

g )
93/33 5393 )

[ Program coordinate  )[Errorcount]  Offset 000
@ X -0000.000| -00000 -0000.000 glg?; 000
@Y -0000.000| -o0000 -0000.000 G00 Io/o 000
@/ -0000.000] - . 7
. __-00000 _-0000.000 M: 0000

@=(C -000 . 000 |[rpm:0000S1: 0000850%: 000 | T - 0000
@= A -000.000 |rem 000052 0000SS0%: 000| Feed rate:
@=B -000.000|rpm:0000 s3: 0000S50%: 000] 000.000

Distance to go Relative Machine
X -0000.000 X:  -0000C.000 X -0000.000
Y: -0000.000 Y: -0000.000 Y: -0000.000
7 -0000.000 7 -0000.000 7: -0000.000

Current it execyl tion block: QQQQO

Total processing time(s): 0000000

Count: 000000

Coolant pump error

HOMEHHOLD

SP-ZEROlSP-FREE | | Spindle 1 | |X

----- zero

Y o zerolz ----- zero

Home Position returning operation method:
1. Press “X+” or “X-"key of the Auxiliary Panel for 0.2 second, and X Axis will

execute the Home Position returning action.
2. Press “Z+” or “Z-” key of the Auxiliary Panel for 0.2 second, and Z Axis will

execute the Home Position returning action.

3. Spindle Home Position:

EDIT

MDiI

AUTO

MPG
TEST

PRNO JOG

MPG
x1

MPG
x10

MPG
x100

HOME

Fig. 2-19

(1) If the Voltage Closed Circuit Type Spindle remains inactive after pressing

“F2” key, then it is not necessary to return the Spindle to Home Position or set

at zero.

)

In the Pulse-type Spindle or Voltage Closed Circuit Type Spindle, press the

“F2” Key for setting corresponding functions according to the Parameter

Page.

a.  When setting the parameter at “Locate Home Position for Spindle signal

and the Grid signal required”, the “F2” Key shall corresponds to

“Spindle Home Position”. Press such key, and the Spindle will execute

Home Position returning steps the same as ordinary Servo Axis (find out

the Home Position Switch signal first and then Motor Grid signal).

b.  When setting the parameter at “Locate Home Position signal for Spindle

not required, but the Grid signal is required”, the “F2” Key shall

correspond to “Spindle Home Position”. Press such key, and the Spindle

will not find out the Spindle Home Position Switch signal but will find

out the Motor Grid signal to complete the Home Position returning

action.
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2 Operation

c.  When setting the parameter at “Neither Home Position for Spindle signal
not required, but the Grid signal is required”, the “F2” Key shall
corresponds to “Spindle Home Position signal nor Grid signal is
required”, the “F2” Key shall corresponds to “Spindle Zero Point”.
Under such status, push the said function key and the current Spindle

position will be set as the Home Position of the Spindle.

"1 1O [Input/Output. Mode [ [reen

Press “I/O/MCM” once to enter /O mode. The following screen displays:

(__prNO. 000 )
100 EM-stop 116 X-axis OT+ 000 SP1CW
101 X home 117 X-axis OT— 001 SP1 CCW
102 Z home 118 Z-axis OT+ 002 Coolant
103 X-axis error 119 MPG rate x10 003 Lube
104 Z-axis error 120 SP1 home signal1 004 Lamp RED
105 Spindle 1 error 121 Chuck unclamp signal 005 Cutter head unclamp
106 External start 122 Chuck clamp signal 006 Cutter head CW
|07 External feed-hold 123 Bar feeder reach Q07 Cutter head CCW
108 Foot switch 008 SP1 chuckl
109 124 Y home 009 Tailstock FOR
110 125 Y-axis error 010 Tailstock REV
111 126 Y-axis OT+ O11 Conveyar CW
112 Tool 4 127 Y-axis OT- 012 Conveyor CCW
113 Tool count 013 Electric toal CW
114 Parity check signal 014 Electric tool CCW
115 Tool clamp signal 015 SP1 brake
0000
X -0000.000 |Y | -0000.000 Z | -0000.000
Coolant pump error Ready H HOLD
2K rain) | | Panel | | [ locsa

Fig. 2-20 “Input/Output” Status of the Controller

Press the “IOCSA” soft key to display the following output status screen:

( PRNO: 000/GS8/L - 0000 /N : 0000 93/39 999 )

I BIT
0000
0016
0032
0048
0064
0080
0096
o112
0128
0144
0160
0176
0192
0208
0224
0240

X] -0000.000 |

(=]
m
-n

[=ReolclololooloiriocoloNoloRoNoNe]
OO0 OODOoOOCODODODOODOOW
OO0 OODOOCOD0ODOOODOO N
OO0 OoOO0DOoOOCOoOOoOOCDOoOODOOWOM
CO0OCO0OO0OO0PODOOCOOCOO
COO0OO0OO0OO0OOOCOOO0OOOO
COO0OO0OO0OO0OODOCOOO0OOOO®
OO0 OoO0OOOCOOOOOOOO
[=ReolclololoololrioNoRoNoNeReN ol
oo OoODOoOQooooo0oom
DODDODDDOODOODOOO
[eNeloNeoNololololvloloReNel el eNel

CO0OOCODOO0QPODOOOOCO

~0000.000 -0000 . 000
AUTOMHOLD

Main| | | | | | Back
Fig. 2-21 Controller “IOCSA” Status

MF OO0 OCOoOO0DO0OOOON
— OO0 000000000 OOOO

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Y

N|

Back
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Press the soft key to change the IOCSA status screen:
Press the “Panel” soft key to display the following panel status screen :

(__PrNO. 000 )
01441144 01451145 01461146 01471147 01481148 01491149
OT-Limit  WorkLights Toolchange Conve-For  Corve-Rey Chuck OPICLS
01501150 01511151 01521152 01531153 01541154 01551155 [184118511861187
Block delete Single block MOl Tolsteck Out TalstockBack Coolant MODE switch
01561156 01571157 01581158 01501159 01601160 01611161 1183
RC X1 YA GOTMFO%  GOOWMFO%  SS0% G
01621162 01631163 01641164 01651165 01661166 01671167 01771177
€z RAPID Z> GO1MFO%  GOOMFO%  SS0% START
0168 1168 01691169 01701170 01711171 01721172 01731173 01761176
Y pa Cy SP-CW SP-STOP  SP-CCW FEED HOLD
0000
X]-0000.000 [Y]-0000.000 Z| -0000.000
Coolant pump error Ready H HOLD
Back
Main] | | | | [ o

Fig. 2-22 “Panel I/O” Status of the Controller

The corresponding screen does not display when this page displays and the work mode
knob is turned. This function is used to check the work mode knob is correct.

Press the “I/O” soft key to display the input and output status screen.



[l Claralleter [ reenl]

2 Operation

Quickly press “IO/Parameter” key twice to enter the Parameter Mode and listed below

is the relevant page:

G71,G72 gointo -00. 000 inch| -00.000inch
674{3 amount cuting | -AXISTH0 " 000 inch Z'AX|SI ~00. 000 inch
G71,G72 retreat —00 . 000 inch| G73 segmentation 0000
G74,G75 retreat —00.000inch G76 fine cutting 0000
G76 Angle of tool tip 0000 | G786 chamfer Len 0000
G76 Depth of minimum cutting |- 00 . 000 inch| G76 retreat | -00.000Qinch
MPG Dirsction [#2 oz Q | Graphic proportion |0000 000
384 dwell at bottom time 000000 | Multi-purpose MPG 1:ves 0
(S84 Acc/Dec fine tuning time 000000 |0:Diameter 1:Radius 0
(83 buffer distanceg Q000 . 000 |Chuck type 0:in 1:out 0
Chuck locked delay time 000000 |Metric 0:mm 1:inch (8]
Wait for SP speed reaching () | Screensaver 0:yes 0
MPG-test feedrate Num. Q000 |Restart,skip M98 1:yes (6]
MPG-test feedrate Den. Q000 | Non-stop 0:no 256:yes Q00
Restart, MTS G04 O:skip 1:run Q | TLM function O:open 1:close 0
Restart,block refetch O:yes Q | Edit omit decimal 1:yes 0
Remaining days 0000000 |Lamp yellow Tfesdiid 0
Tapping Acc/Dec time (ms) Q000 | Corner connaction JERRE - Q
G41/G41 interference deal with 0/1/2 | (| Use Y axis 1:yes 0

Coolant pump error

Back

Mainl |

| |SYST5'\C"M|VERS|0N | G54..G59 |

G54 ~ G59 Working Coordinates Sett

ing:

Press “G54..G59” Key to enter the working coordinates system setting screen.

G54 ~ G59 Workpiece coordinate system )
Machine pos. Workpiece pos.
X -0000.000  -0000.000
Y -0000.000  -0000.000
z -0000.000  -0000.000
X-AXIS Y-AXIS Z-AXIS
G541 -0000.000 -0000.000 -0000.000
G55 1 -0000.000 -0000.000 -0000.000
G56 : -0000.000 -0000.000 -0000.000
@57 : -0000.000 -0000.000 -0000.000
G58 : -0000.000 -0000.000 -0000.000
G591 -0000.000 -0000.000 -0000.000
99/99 939
X[ -0000.000 ['Y | -0000. 000 Z | -0000.000
MDI HOLD
Back | ain) | [savE-x |savE-¥ [save-z | BACK

Fig.2-23

Fig.2-24
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[1 Coft[Jare [Jersion [ reen

Press the “Software Version” soft key on the second page of the parameter screen to

display the version screen:

nece SOftware version

SN 0000000
YYYY MM/DD
SYSTEM 0000 0000
PLC 0000 0000
CRT 0000 0000
ARM 0000 0000
LATTICE 0000 0000
-000000
-000000
SP: -000000
X:-0000.000
Y:-0000.000
00/00/00 00:00:00 Z:-0000.000
_ 99/93 [ 9399
Bk ain] | [ etting] [ BACK

Fig. 2-25

1. Shown in the screen are system time, PLC time, screen time, ARM time and

Lattice time.

Example: System 2010 627
PLC 2010 623

System Time: June 27, 2010
PLC Time: June 23, 2010

2. Time Setting: Press “Time Set” key (indicating reverse white) and then press
key for showing year, month, day, hour, minute and second, edit the value and then

press “Time Set” again. When the screen displays “Data Loading OK” wording, it

means the time has been successfully set.

Note[ | ulh fun(tion shall [e set [ | use [lith [orrespondin(/per!(ission!|!



2 Operation

[l [Lstell [aralleter [ Treen

Press the “System Parameter” soft key on the second page of the parameter screen to

display the system parameter page.

PARAMETERS | X-AXIS Y-AXIS Z-AXIS
Resolution-Den.(pulse) 0000000 0000000 0000000
Resolution-Num.{pitch) 0000000 0000000 0000000
Traverse speed 0000000 0000000 0000000
Rotate direction 0 Q0 0
Home speed-1 0000000 0000000 0000000
Home speed-2 0000000 0000000 0000000
Home direction 0 Q0 0
Find grid direction 000 000 000
Distance of grid error -0000.000|-0000.000(-0000.000
Software OT(+) -0000.000[-0000.000(-0000.000
Software OT(-) -0000.000[-0000.000(-0000.000
MPG Den. 0000000 0000000 0000000
MPG Num. 0000000 0000000 0000000
Pitch err comp.(-1,0,1) -0 -0 -0
Pitch err segment length 0000.000( 0000.000| 0000.000
Backlash(G01) 00.000 00.000 00.000
Pulse cmd width =i 0 Q0 0
Grid offset -000.000( -000.000[ -000.000

Coolant pump error
P2 tain] papgeord | [ AL MM [pien Eor "o PAGE ¥ Fig. 2-26

» The Advanced Parameter modification is protected by password =» Default Value =
123456.

» To modify the Advanced Parameter, press “Modify Parameter” key and it will skip
to Password Input Page as per Fig. 2-26.

» After entering correct Advanced Parameter password, the user shall be allowed to
modify the Advanced Parameter.

» After entering the system parameter page, press “Change Password” key and it will
skip to the password change page. Enter current password and new password
according to the hint shown in the screen, as per Fig. 2-27.

Input the parameter password

[ P P A P A
WAW W W W W

Fig. 2-27
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The password revising
Input the old password : s
Input the new password | ¥
Input the new password again : s

93/99 9399

Fig. 2-28

Note: After entering the correct Advanced Parameter password and before

restarting, you may change the system parameter setting screen directly

during the next operation (password not required).



[1 Tool [ladius

Press the " Tool Radius ;| key into this page.

Crerel uisite: The axis must in the Ho[]e position that can into this page.

Page (1) :

( Please input the Dimensions of the Work- Piece )
Spindle NO 00 99/99 9999
Machine zero ,@l _0000 . 000
L -0000.000
> @@ H -0000.000

**If tool locate at the " Dir- " of center line
Please use " - " diameter &

< Opposite >X:-0000.000 Y:-0000.000  Z:-0000.000
< Machine >X:-0000.000 Y:-0000.000 Z:-0000.000

MPG x 000 sPrem: 00000 X: =0000.000

. Spindle - X
gg; 3252 000 A -o00.00 e NO. |'y: —0000.000

S50-% 000 & 00 —> [00]| z -0000.000

acl

kMain|SP-ZER0|X-T-Offset|Y-T-Offset|Z-T-0ffset|X "_ze',‘o|Y ::.ze}‘,,|Z Phosite

2 Operation

Fig. 2-29

Note['When mount the Tool above the Workpiece, it means the Upper Holder

(Rear Holder); when mounting under the Workpiece, it means the Lower

Holder (Front Holder). The system parameters can be used to set the

Holder type, for example, X-Axis means the direction when Tool is
leaving the Workpiece (refer to Fig. 2-34). If the Tool is located at

“Negative X Direction” at the center of the Workpiece, then negative

value should be entered for the diameter (as per Example 2).

Tool Calil ration [tep!!

Clamp the Workpiece securely (clamp with Pedal Switch or Manual Chuck key).

Set the group number.

3. Write in X-Axis position.

a. Move the Tool with Hand Wheel for accepting OD machining. Before the

entire Tool leaves the machining coordinates, press the “X Tool Offset” key

and at this time, the system will save the machine coordinates of X-Axis in

the X-Axis position.

b. Move the Tool away with Hand Wheel. After measuring the actual Workpiece

diameter, enter the diameter of X-Axis.

2-25
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c. Press “X Tool Offset” key again and the Controller will calculate

automatically for writing the result in the designated Tool length offset

parameter.
4.  Write in Z-Axis Position:

a. Move the Tool with the Hand Wheel for accepting end face machining. Before
the entire Tool leaves the machining coordinates, press “Z Tool Offset” key
and at this time, the system will save the machine coordinates of X-Axis in
the Z-Axis position.

b. Enter the Workpiece length. To use the machining end face as the working
Home Position for Z-Axis, set the length as “0”.

c. Press “Z Tool Offset” key again and the Controller will calculate automatically
for writing the result in the designated Tool len[th offset parameter.

Clallple 10
1. If the Tool has not entirely left the machining coordinates, the machine coordinates

will be (13.000, 13.638.)

2. Enter diameter as 20.000mm (diameter program setting and the Tool is located at
the X position direction at the centerline of the Workpiece).
3. Enter the length as 0.000mm (the machining end face will be the working Home

Position of Z-Axis).

Press “F4-X Tool Offset” and “F5-Z Tool Offset” respectively.

The X, Z coordinates saved for the Tool setting screen will be (6.000 and 13.638)

respectively. Under Tool length offset screen, the X, Z coordinates of this group

will be (6.000, 13.638.)

Clallple 21
1. If the Tool has not entirely left the machining coordinates, the machine coordinates

will be (-15.400, 12.166.)

2. Enter diameter as -20.000mm (radius program design and the Tool is located at X
negative direction at the centerline of the Workpiece).
3. Enter the length as 10.000mm (the machining end face will be the working Home

Position of Z-Axis).

4. Press “F3-X Tool Offset” and “F5-Z Tool Offset” respectively.

The X, Z coordinates saved for the Tool setting screen will be (-5.400 and 2.166)
respectively. Under Tool length offset screen, the X, Z coordinates of this group will be
(-5.400, 2.166.)
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2 Operation

Click the “T.Radius / T.Offset” once to enter tool compensation mode. The following

screen displays:

( Max: O, 000

Tool Wear Compensation

Incremental )

NO. X-AXIS

Z-AXIS

Tool-Radius

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

00 -0000.000 -0000.000 -000.

000

X] -0000.000

|Z] -0000.000

MDI HHOLD

[Mainpage| wear | oFFser |

| Absolute |Incremental

G54.G59 |

Fig. 2-30

In this mode, it is possible to switch between two screens. Press the “soft key” to cycle

between tool-wear compensation, tool-length compensation, and parameter screens.

The tool length compensation screen is shown as follows:

( Tool Offset Compensation Incremental

]

NO. X-AXIS

Z-AXIS

Tool-Radius T-Din

00 -0000.

000 -0000.

000 -000.

000

0

00 -0000.

000 -0000.

000 -000.

000

00 -0000.

000 -0000.

000 -000.

000

00 -0000

.000 -0000.

000 -000.

000

00 -0000.

000 -0000.

000 -000.

000

00 -0000.

000 -0000.

000 -000.

000

00 -0000.

000 -0000.

000 -000.

000

00 -0000.

000 -0000.

000 -000.

000

(o]le]|[e]| le]|{e]|le]] [

X] -0000.000 | ]

Z]

0000.000

MDI = HOLD

Maingge| wear [oFFseT [r-m.nput] Absolute [incrementat

(G54.G56 |

Fig. 2-31

There are 40 groups respectively for tool-wear compensation and tool-length

compensation.

1. Set Tool Wearing Offset and Tool Length Offset according to the following

method:

-27
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a. Confirm the input type of Tool Wearing Offset and Tool Length Offset
(absolute value/increment value will be hinted at the upper right corner, and it
is not required to enter X/Y/Z, U/V/W), and then press lower soft key to
switch the input method. With “Cursor” key, move the cursor to the
parameter to be changed.

b. After entering the value key, press “Enter” key.

“Measuring”: The Hint text will appear after returnin(|the [[is to Holle
Cosition of the [lalhine. Press this key and it will indicate
reverse white and flicker. Move the Tool with Hand Wheel for
accepting the OD and end face machining. Before the entire Tool
leaves the machining coordinates, move the cursor to the group to
be entered (under Tool length offset screen) for entering the
corresponding diameter value (X-Axis) or length diameter
(Z-Axis) and then the system will set the Tool length offset value

automatically.

2. Change Tool offset value during operation:
a. Lock by increment setting method (without affecting the input type not being
executed).
b. In the system parameters, set under the “Input max. wearing value during

operation” (default value: 2.000; max. value: 2.000mm).

3. Max. Wearing Offset Set Value: In the system parameters, set under the “Max.
Wearing Offset Value” (default value: 2.000; max. value: 20.000 mm), and the set
parameter value will be shown at the upper left corner of the Wearing Offset

SCrecn.
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( G54 ~ G559 Workpiece coordinate system )
Machine pos. Workpiece pos.
X -0000.000  -0000.000
Y -0000.000  -0000.000
Z -0000.000  -0000.000
X-AXIS Y-AXIS Z-AXIS
@541 -0000.000 -0000.000 -0000.000
G55 1 -0000.000 -0000.000 -0000.000
G561 -0000.000 -0000.000 -0000.000
@57 : -0000.000 -0000.000 -0000.000
G58 : -0000.000 -0000.000 -0000.000
G591 -0000.000 -0000.000 -0000.000
99/99 939
X[ -0000.000 ['Y | -0000. 000 Z | -0000.000
MDI HOLD
Back | ain) | [savE-x |savE-¥ [save-z | BACK

Input method:

2 Operation

Fig. 2-26

1. Used the cursor key to move input position and input the values then press the

T Enter ; key.

2. Used the cursor key to move input position then used MPG or JOG key move the
axis to the target position, press faster the [SAVE-X] -~ [SAVE-Z] or [SAVE-A]

key twice (0.5 Sec.), the values will be renew from up-left
[ MACHINE-POSITION] .
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L[] Orror Llessale []

When any error message happen that system will change to this page automatically.

(Please reference the explanation of chapter six. )

code| Causes code| Causes code Causes
01 [MCM Data Error 13 |GMIT code & R error 32 |GT6/G92 E P command errar
0Z |Follow error = setting value 14 |Axis over-travel 36 |Data to be transferred in error
04 |USB/SDC error 15 [Search GRID distance exceed | 37 |NC alarm{Outside divice error)
05 |systern error 18 |End of program error 38 |Screenreadingtime =3 s
07 |Flash rom "write to" error 20 |Axis reached the software limit| 39 |Tool life reaching
08 WDl command error 22 |Em-Stop 50 |User defined errar (565 )
05 |G21 signal read error 25 |G021G03 command error 53 1)| Tapping retract position error
10 |rS232 emor 28 |G71~G73 command error 53(2)| Tapping depth < 0
11 |Program CHECKSUM error. | 28 |G code AR.C errar 54 |Tapping F (pitch) not defined
12 |Pro. burning =128k 31 |MNonePLC 55 [Tapping depth not defined
Spindle 1 error Spindle 2 error Spindle 3 error
) Spindle 1 unclamp Spindle is running Chuck unclamp
Spindle Coolant
oolant pump error
Please press SP "cw" or "ccw", before feed-hold cancel
Feeder |Feeder doesn't meet the positioning
Turret loose Tool change time out Count limit is reached
Other |EM-stop Hydraulic pump error Security door error
X-axis motor error Y-axis motor error Z-axis motor error
00 99/39 = 9399
Back Main| | | | | Error—LIST|

L] [raph Mode [ teen

The following screen displays when the “MODE” switch to “Graph”.

Fig. 2-27
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221 [(rolrall [ lin[JOlerliel]

220101 Cart [rolralls

Prior to part machining, the part shape and machining conditions must be converted to a
program. This program is called a part program. A comprehensive machining plan is
required for writing the part program. The following factors must be taken into account

when developing the machining plan:

Determine the machining range requirements and select a suitable machine.

2. Determine the work-piece loading method and select the appropriate tools and
chucks.

3. Determine the machining sequence and tool path.
Determine the machining conditions, such as the spindle speed (S), feed rate (F),

coolant, etc.

A part program is a group of sequential commands formulated according to a part diagram,
machining plan, and command code of the numerical control unit. It is used to plan the tool
path with the assistance of the auxiliary functions of the machine. The part program can be

transmitted to the memory of the control unit via a PC, punched paper tape, or keyboard.

2201201 [rolrall [Jinl IMethods

A numerical control unit executes actions exactly in accordance with the commands of
the part program. So, programming is very important for numerical control machining.
There are two ways to design a CNC part program and they are briefly described in the
following:

Good capability of reading part diagrams.

Rich experience in machining processes.

(98]

Familiar with the functionality, operation procedure and programming language of
the machine.

Basic capability in geometric, trigonometric, and algebraic operations.

Good capability of determination of machining conditions.

Good capability in setting chucks.

N » bk

Good capability in determination of part material.
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Two programming methods are available for the part program of the numerical control

unit:

oo Manual Programming

oo Automatic Programming

Manual [ rol rall[lin[]

All processes from drawing of the part diagram, machining design, numerically
controlled program algorithm, programming, to the transmission of the program and the
controller are performed manually.

The coordinates and movements of the tool used in machining operations should be first
calculated during the manual programming process. Calculation will be easier if the part
shape is comprised of straight lines or 90-degree angles. For curve cutting, however, the
calculation is more complicated. Both geometric and trigonometric operations are
required for accurate curves. After acquiring the coordinates of the work-piece, create a
complete numerically controlled part program in a specified format using the movement
command, movement rate, and auxiliary functions. Check the program and make sure

that there are no errors before transmitting it to the controller.

Lluto ati[ |[ro[ral[|[lin[]

All processes from drawing the part diagram to transmitting the part program are

performed with a PC.

For complex part shapes, it is both time-consuming and error-prone to calculate the
coordinate values manually, resulting in nonconforming-machined products. To make
use of the high-speed capabilities of the computer, the programmer designs a simple
part program to describe the machine actions and the shape, size, and cutting sequence
of the part, reinforcing the communication and processing capability of the computer.
The input data is translated into a CNC program using a PC, which is in turn transmitted
to the CNC controller via the RS232C interface. This is called the CAD/CAM system
and is used by many units using CNC machines to create a program especially

machining a 3-D work-piece.
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22011 [rolrall Collposition

A complete program contains a group of blocks. A block has a serial number and several
commands. Each command is composed of a command code (letters A~Z) and numeric
values (+,—,0~9). An example of a complete part program containing 10 blocks is
shown in the table below. A complete program is assigned with a program number, such
as 0001, for identification.

A complete program:

N10 G0 X40.000 Z210.000
N20 G00 X30.000 Z5.000
N30 M3 S3000

N40 G1 X10.000 F200
N50 W-5.000

N60 X15.000 Z-10.000
N70 X30.000 W-10.000
N80 G0 X40.000 Z210.000
N90 M5

N100 M2

Block is the basic unit of a program. A block contains one or more commands. No blank
should be inserted between commands when transmitting a program. A block has the

following basic format:

N- G XU zZW) F S T M

N : Block Sequence Number

G : Function Command

X,Z : Coordinate positioning command (absolute movement command).

U, W : Coordinate positioning command (incremental movement command).
F :  Feed rate.

S Spindle speed.

T : Tool command.

M Auxiliary functions (machine control code).

Except for the block serial number (N), the command group of a block can be classified

into four parts:
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1.  Fun(tion Collland[The G-code, for example, is used to instruct the machine to
perform actions, such as linear cutting, arc cutting, or thread cutting.

2. [esitionin[/Col][land[ X, Z, U, W commands, for example, instructs the G-code
of the machine to stop at a specified position; i.e. destination or end point of the
action.

3.  Feed [late Coll[Jand[This command instructs the tool to cut (G-code) at a
specified speed.

4.  Culiliar[JFun(tion[The M, S, T, L commands, for example, determine the start,

stop, spindle speed, tool selection, and execution times of the machine.

However, not every block contains these four commands. Some blocks have only one
command. This will be further discussed in Chapter III.

Except for the block serial number of the block N, all other components of the basic
block format are commands. A command contains a command code (letter), a +/- sign,

and some numbers.

_lasi ICol  [1and For[at (e.g. the positioning command):

X-10.000

X : Command code

" : +/- sign (+ can be omitted)

10.000 : Destination of a tool positioning action.

The command codes include the function command code, positioning (or coordinate)
command code, feed-rate command code, and auxiliary function command code. Each
command code has its own definition and the machine behaves according to the command
code given. The command codes of H6D-T Series and their definitions are described

below.

Feed-per-rotation command. mm/rev or mm/min
Function code

The X-axis component of the arc radius.

The Z-axis component of the arc radius.
Repetition counters.

Machine control code.

Program serial number.

Call subprogram code; parameter in canned cycles; tool number for tool

compensation.

o

Parameter in canned cycles.
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Arc radius or parameter in canned cycles.
Spindle speed.

Tool command.

Incremental positioning command on X-axis.
Incremental coordinates on Z-axis.

Absolute positioning command on X-axis.
Absolute positioning command on Z-axis.

Chamfer by line method between Program Node and respective Node.

Chamfer by round arc method between Program Node and respective
Node.

Chamfer by combined line and angle method between Program Node and

>

respective Node.

Each block has a specified format and this format must be used during programming.

Incorrect formatting can result in code rejection or major errors.

Each block has a_serial number for identification. Though the serial number is not
essential, it is recommended to use it for easy search. The serial number contains the
letter “N” followed by some digits. The number can be generated automatically or
manually typed from the keyboard when editing the program. (Refer to Chapter IV).
The line number order is not followed, but line numbers must be unique. The program

runs in order of blocks from top to bottom rather than their serial numbers. For

example:

Ex: NI10...... (1) program execution order
N30...... (2)
N20.......(3)
N50.......(4)

2201111 Coordinate [ stel]

Fabrication of a work-piece with a lathe is accomplished by the rotation of the spindle
and cutting motion of the tool mounted on the machine. The tool can move in an arc
or straight line. A coordinate system is used to describe the geometrical position of the
intersecting point and end point of an arc or line. The cutting action is done by the

controlled change of these geometrical positions (positioning control).
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[1 Coordinate [[is

The H6D-T Series uses the well-known 2-D Cartesian coordinate system. The two axes
used in the lathe series are defined as X-axis and Z-axis. The Z-axis is the centerline of
the lathe spindle. The intersection of the two axes is the zero point, i.e. X=0 and Z=0.

Fig. 2-28 shows the relationship among each axis, tool motions, and rotation direction

of a work-piece. This manual uses the rear tool post as an example.

LILI7T ToO mearOrolder

N
|_| | —
ANS o I = o I S
(VAW v o~
M04 MO3 =
Ooogo oo
N
[y Dol Hronolder Fig. 2-28

When the spindle is rotating, your thumb points to the positive direction of the Z-axis

and four fingers point to the direction of normal rotation.

[1 Coordinate [Jositionin | Control

The coordinate of the H6D-T Series is either absolute or incremental, depending on the

command code of the coordinate axis, i.e.:

X, Z:  Absolute coordinate commands.

U, W: Incremental (or decremental) coordinate commands.

Please note the diameter is generally used to represent the X-axis coordinate for a lathe,

regardl fincremental or absolut rdinat

/[ solute Coordinate Co!|[]ands

Tool-positioning coordinates are acquired with reference to the origin (work origin or
program origin) of the work coordinate system. Coordinates are either positive (+) or

negative (-), depending on its position relative to the origin.
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(n[rel ental Coordinate Col [ ]ands

The previous coordinates of the tool are the reference point for calculating the
coordinate value of the next position. The incremental coordinate is either positive (+
or negative (-). The negative sign represents decrement. Facing toward the direction of
movement, if the tool is heading towards th. itive (+) direction represents an

increment. If it is heading to the negative (-) direction represent rement

X, Z and U, W are interchangeable in the program. The commands used for absolute

and incremental coordinates are described as follows:
_I[ solute Co[ | [ lands: (Fig. 2-29)

PO to P1 GO1 X10.000 F0.200
PO to P2 X24.000 Z30.000

P2 to P3 X32.000 Z210.000

P3 to P4 Z0.000

N
A
38 »|
30 »
4 ¢——e
«— 10— . _T
3212
242
01 ex
1012 l l
A 4 - .
9 S = U Fig. 2-29

n(rellental Col | lands: (Fig. 2-30)

PO to P1 GO1 U10.000 F0.200
P1 to P2 U14.000 W-8.000
P2 to P3 U8.000 W-20.000

P3 to P4 W-10.000
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38 »

00. (0. 00

Fig. 2-30 Incremental Commands

Coordinate [nter ' hanle!(]

PO to P1 GO1 X10.000 F0.200
P1 to P2 X24.000 W-8.000
P2 to P3 U8.000 Z10.000
P3 to P4 W-10.000

or
PO to P1 GO1 X10.000 F0.200
P1 to P2 U14.000 Z30.000
P2 to P3 X32.000 W-20.000
P3 to P4 70.000

Simultaneous use of absolute and incremental coordinate systems in a part program is
possible. For the absolute coordinate system, the input error of the previous position,
if any, does not affect the coordinates of the next point. For the incremental coordinate
system, however, all subsequent positioning is affected if the previous position is
incorrect. Therefore, particular attention should be paid when the incremental

coordinate system is used.

There aren’t any rules about when to use the incremental or absolute coordinate system.
It depends on machining requirements. If each machining point is positioned relative to

the home position, it is recommended to use the absolute coordinate system.

For diagonal (simultaneous positioning on the X and Z-axis) or arc movements, the
coordinate value of each axis acquired from trigonometric operations will be rounded
off. In this case, particular attention should be paid when the incremental coordinate
system is used, as machining points may increase, and the more points there are, the

greater the risk of error. Basically, whether an absolute or incremental coordinate is used
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depends on the programming requirements and the specifications of the machining

diagram.

[1 orJOrilin

The specifications of the machining diagram are converted to the coordinate system at
the CNC lathe programming stage. Before the conversion, a point on the work-piece is
selected as the zero point of the coordinate system (i.e. work origin) and the coordinates
of other points on the work-piece are calculated based on this work origin.

The programmer determines the position of the work origin. It can be any point on the
centerline of the spindle. However, it is recommended to select an origin that makes
reading of the work-piece coordinate easier. The X-axis of the work origin should be on
the centerline of the lathe spindle. One of the following three points can be selected as
the work origin of the Z-axis: (Fig 2-31)

1. Left end of the work-piece.
2. Right end of the work-piece.

3. Front of the claw or chuck.

—
_\;3 ° ‘2 T

Fig. 2-31 Work Origin Selection (1, 2, or 3)

The work origin is also called _lor[ | [éro point or pro ial| orilin[ prolial | [éro point.
In this manual, this zero point is always referred to as the _lor[ orilin. The coordinate
system based on the origin is called_Llor[|[oordinate s ste[ |. The work coordinate origin
is the work origin. Referring to section 3.12 for the G10 and G50 work origin setting.

The work-piece after being cut with a CNC lathe is symmetrical. Perform machining of
half the side of the work-piece. Therefore, only half of the work-piece should be drawn

on the work-piece diagram when creating a program, as shown in Fig 2-32.
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I

Fig. 2-32 Work-Piece Symmetrical Diagram
"/ Malhine Orilin

There is a fixed point on the machine bed or bed rail. This point is used as a reference
point for determination of the work coordinate (or work origin) and calibration of the

tool length compensation. This reference point is called the machine origin.

For the H6D-T Series controller, the machine origin is the stop position of the tool when
the homing for each axis is complete. As Fig. 2-31 shows, the machine origin
corresponding to the coordinate used to indicate the work origin varies depending on the
position of the work origin. In general, the machine origin is determined based on the
position where the positioning measurement device and the touch plate of the limit
switch are installed on the machine. In this case, use the positioning measurement
function of the controller to obtain the relationship between this position and the
coordinate used for the work origin.

The homing action should be performed after powering on the machine. If the current

position is lost due to power failure, the homing action should be performed again.

A
«— ouoMg —— U

Mal(Line Urilin (j 0
U orJrilin
e |
H B \fﬂ‘l_l

e Y
A~
-
— |

Fig. 2-33 Lathe Origin Diagram
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2 Operation

following two tables.

The numerical and functional control range of the H6D-T controller is described in the

Min. setting unit 0.001 mm
Max. setting unit 9999.999 mm
Min. moving unit 0.001 mm
Max. moving unit 9999.999 mm
Max. stroke 9999.999 mm

G- code G00~G99 (GO1=G1)

M-code MO000~M999 (M01=M1)

S-code S1~S9999 rpm

F-code 0.001~0~9999.999 mm/spin

X,Z,U, W, LK 0.001~+/-9999.999 mm

R (Radius) 0.001~+/-9999.999 mm

G04 0 ~9999.999 seconds

Program number

0~ 600

1. There are two digits after T when no turret

is mounted; select a tool compensation

number.

T-code 2. There are four digits after a turret is
mounted; the first two digits is the tool
selection and the last two digits is
compensation number.

Memory capacity 512K

Lead screw :

. 0~255 pulses (related to tool resolution)
compensation

Max. Response

Speed

500 KPPS

control unit. Refer to the operator’s manual of the machine for more information.

The numerical control range varies depending on the specifications of the numerical
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222 [irolral] [ditin[]

The program editing operation includes:
1. Program selection,
2. New program editing, and

3. Existing program change.

222101 Nel] [rolral] [ditin[]

(PRNO: 0

M353000
MO7

> T10
(G00X50.Z80.
(G90X30.230.F0.2
X28.
X20.
(G00X100.2100.
M09

X] 0.000 [ |

1Z]

¢.000

EDIT HsTOP

|Set—Re.N| Last-N |

The following keys are used to edit programs:

1.  Command keys.

Of(~1|9

Numerical keys

Cursors — Use M or ¥ to move the cursor to the block to edit.

Fig. 2-39

2
3
4. Used the M or ¥ key to switch to the pervious or next page of the program.
5

Edit one node at a time (e.g. G90 X30.Z30 F0.2) and then enter.

6. Usethe |msert| key to create or insert a new block.

Enter a new block in a new program or insert a new block in an existing program.

Press the |msert| key after entering a new block.

Enter

7. Use the

key to apply/save the new changes.

Use the | key after adding a command or changing a command value in an

existing block.



8. Use the

Creatin _a rolral | [ a |ple:

Delete

Program 1
N1 G0 X0.Z0.
N2 G4 X1.
N3 G0 U480.W-480.
N4 G4 X1.

N5 M99

key to delete a program block.

"J[tion and des| ription!]

1. Confirm that the Controller has entered the program editing status.

2. Edit and input the node:

Glol|lx]|o z | o Ny
N
Gl al|x]|i LN
NT
[
Glolulals]|o | o4 LN
[
N
Gl al|x]|i LN
N
M| 9|9 | N

2 Operation

If the program is longer than one page after completing the edition, use the Page Up 1

and Page Down | to check if the programs in both pages are correct.

2221201 [ditin[Ja [roliral]

We have created PROGRAM 1 in the previous section. The existing program change is

described in this section. Changing a program includes the following procedure:

[ r Chanlella

[[]lan
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Ex: The third block program N3 U480. W-480.
Changed to N3 U480. W-480. F0.2

Procedure:

1. Make sure the system is in “EDIT” mode.

2. Use 1/ to move to the cursor to block N3.

3. Enter a command code and value to be added (changed), e.g. FO.2.

F 0 ® 2 Enter

The screen shows as Fig. 2-40.

( PRNO: 000 )
> GO

X] -0000.000 | ] [Z] -0000.000

message] EDIT o HOLD
Set-Re.N BII'?t:':rL tion Va"able.-in SEARCH .
| | o] = | Fig. 2-40
1.  Change U480. by entering U360; | U || 3 6 0 ¢ | |Enter
To change an incorrect command, enter the correct command and press [ g | -

Delete a Co /[ 1and

Ex: The third block program N30 U480. W-480. F0.2
Changed to N30 U480.W-480.

Procedure:

1. Make sure the system is in “EDIT” mode.

2. Use the@ / @ key to move the cursor to block N3
3. Enter a command to be deleted without values, e.g; F | |Enter

(No value is entered behind F). The screen shows as Fig. 2-41:



2 Operation

(: PRNO: 000 )

N1 X0. Z0.
N2 G4 X1.
> N3 U480. W-480.F0.2
N4 G4 X1.
NS M99

X] -0000.000 | ] [Z] -0000.000
message] EDIT o HOLD

Block - Variable -
| | Set-Re.N ‘Tnterrupuonl Setting) | SEARCH

Fig. 2-41

(nserta o[/

Ex: Insert the block N31 U20. W-20 between the third block N3 GO U480.
W-480 and between N4 G4 X1

Procedure:
1. Make sure the system is in “EDIT” mode.

2. Usethe / to move the cursor to block N3.

3. Enter

N 3 1 Insert

U 2 0 L Enter

W — 2 0 L Enter
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The screen shows as Fig. 2-42.

Deletea [ lo [

Ex: Delete the block N31 U20. W-20.

Procedure:

Press the |Delete

( PRNO: 000 )
N1 X0. Z0.
N2 G4 X1.
> N3 U480. W-480.
N4 G4 X1.
N5 M99
X] -0000.000 | ] [Z] -0000.000
Messeae] EDIT f HOLD
| |Set—Re.N ﬁ?@',‘,;mnl V""%‘:&inﬂ |5EARCH
1. Make sure the system is in “EDIT” mode.
2. Use / to move to the cursor to block N31.
key .The screen shows as Fig. 2-43.
Move the cursor to block N4 after the block N31 is deleted.
( PRNO: 000 )
N1 X0. Z0.
N2 G4 X1.
> N3 U480. W-480.F0.2
N31 U20.W-20.
N4 G4 X1.
N5 M99
X] -0000.000 | ] [Z] -0000.000
Messeae] EDIT f HOLD
| |Set—Re.N ﬁ?@',‘,;mnl V""%‘:&inﬂ |5EARCH

Fig. 2-42

Fig. 2-43



2 Operation

Delete a [ ro[ ral|

In the “PRNO” mode, move the cursor to the program to be deleted and press the
Delete| Kkey. The following message displays:

( PRNO: 000 )
N1 X0. ZO0.
N2 G4 X1,
> N3 U480. W-480.F0.2
N4 G4 X1.
N5 M99
X] -0000.000 | ] [Z] -0000.000
message] EDIT o HOLD
[ [ setreN Frockpuon] S eiing) | searcH

Fig. 2-44

At this time, press the | Y | key to delete the program O02. When you press the
N key, no action is performed.

To delete all programs 0~999, follow the procedures below: Procedure:
Switch to the MDI mode and instruct the command [[1[J[2[ 1. All contents in the
program are deleted.

Note: After the procedure is complete, all program data in memory is erased.

Therefore, never perform this action unless it is absolutely necessary.
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2221171 [nterin[JFraltions

(1) The entered command values shall be divided into integral and decimal point
numbers, and up to 7 digits shall be entered at most._Because the decimal point
cannot be accepted by the command value to be indicated with integral number,
there would be no problem for inputting the value for this type of command. As
for the decimal point-type command value, the decimal point shall be entered at
the appropriate position (the “0” following the decimal point can be omitted); after
internal processing by the Controller, its value will be the correct one. Under
varied modes, actual command value entered by integral number will also be
different. Provided below is about the description of “If to start the decimal point
omission” (such parameter is shown in the first page of Parameter screen and it

can be accessed by clicking “IO / MCM” for twice.

Non-starting ) o
Enter o Starting Omission
Omission
X2 X0.002 mm X2mm
735 70.035 mm X35mm
U2500 U2.500 mm U2500mm
W125. W125.000 mm W125mm

(2) The command value to be entered by integral number:

G, M, N, S code: Computation parameters.
“ulTestion[To avoid confusion, except that integral number should be entered for G, M,
N and S, other commands will be entered by decimal point method and the “0”

following the effective number can be omitted.

22121171 [ditin[ ] Notes

o/ | [ro ral /|| erialnu || er

The letter N of the block serial number can be omitted if necessary.
2. The number after N is only a symbol. The blocks are sorted in line order rather

than the assigned line value.

For instance, if N35 is inserted behind N30, the order is:



2 Operation

Program 1

N10 GO X0.Y0. ... First block
N20G4 X1. ... Second block
N30 U480. V-480.  ...... Third block
N35U20. V-20. ... Fourth block
N40G4 X1 ... Fifth block
NsOM99 . Sixth block

If the block line number N35 is changed to N350 the program executes in the

same order.

3. The line number of a block is edited in the form of a "string". That is to say, N 10,
NO10, NOO10 represents different blocks and a complete string must be entered to

search a block serial number.

_lo | Notes

Do not use two G-codes in the same block.

2. Do not repeat any coordinate code of a command, such as X, Y, Z, U, V, I W, J
and R, in the same block.

3. If you specify absolute coordinates and incremental coordinates for the same axis
in a block, only the incremental coordinates will be executed. Example:
G1 X100. U50.----- Only U50 will be executed.

4. A maximum of 80 characters can be entered in a bock, or the Err-08 message

displays.
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3 G/M Codes

(1 CollJand Lodes

The previous chapters have introduced the format of part programs. This chapter will
describe the command codes of the HO6D-T series and provide simple examples for each

command to explain its applications.

The definition of G-codes in the H6D-T series is similar to other controllers. They are

classified into two groups: (Table 3-1)

1. One-shot G-codes

A One-shot G-code (has no * mark in the table) is valid only in the defined program
block.

Ex: NI10 G0 X30.000 Z40.000

N20 G4 X2.000 + + + G4 is aone-shot G-code and is valid only
in this block.
N30 G1 X20.000 Z50.000 + + + G04 no longer valid in this block.

2. Modal G-codes

A Modal G-code (has a * mark in the table) is valid until it is replaced by another

G-code of the same group.

Wherein G00, GO1. GO2. GO3 Same group.
G40, G41. G42 Same group.
G96. G97 Same group.
G98. G99 Same group.

Ex: NI10 G0 X30.000 Z5.000 -+ - GO is defined.
N20 X50.000 210.000 + + + No G-code defined, GO remains valid.
N30 G1 X30.000 F0.2 + + + Gl replaces GO and becomes valid.
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The G-codes of H6D-T controller are listed in Table 3-1.

Table 3-1 G-Code Definitions

G-code Function
*00 Positioning (fast feed-rate)
©*01 # | Linear cutting (cutting feed-rate)
©*02 Circular interpolation, CW (cutter at rear)
©*03 Circular interpolation, CCW (cutter at rear)
04 Dwell (Feed-hold)
05 Parabolic cutting
09 Exact stop check
15 Spindle positioning command
16 Cylindrical plane
17-19 Plane selection
20 System measurement in INCH mode
21 System measurement in METRIC mode
28 Automatic reference position return
29 Return from reference position
30 2nd reference position return
31 Skip function

%32 Thread cutting

%33 Tapping Cutting Canned Cycle

%34 Variable lead thread cutting

*40 # | Tool radius compensation - cancel

*41 Tool radius compensation - set (left)
*42 Tool radius compensation - set (right)
52 Local Coordinate System Setting

53 Basic machine coordinate system

54-59 Coordinate System Setting

*6l Exact stop check mode
* 62 Exact stop check mode cancel
70 Finishing cycle
71 Longitudinal rough cutting cycle
72 Face rough cutting cycle
73 Formed material rough cutting cycle




G-code Function
74 Face cut-off cycle
75 Longitudinal cut-off cycle
%76 Compound thread cutting cycle
80 # Fixed cycle for drilling cancel
* 83 Deep hole drilling cycle (Z axis)
* 84 Tapping cycle
90 Longitudinal cutting fixed cycle
** 92 Thread cutting fixed cycle
*94 Face cutting fixed cycle
*96 Constant surface speed control ON
*07 # Constant surface speed control OFF
*98 Feed per minute ( mm/min or in/min )
*99 # Feed per revolution ( mm/revolution or in/revolution )

# -- G-codes with "#" are of power-on default setting.

* __ G-codes with "*" are modal G-codes.

% -- Function code prefixed with % mark needs to be carried out in

G99 mode.

3 G/M Codes
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(12 Clositionin[ [ 11 1]

Fun|tions and [urposes!’

This command is accompanied with a coordinate name; it takes the current position as
the staring point and the coordinate indicated by the coordinate name as the end point,
which are positioned by the linear path.

For[]at[]

GOOX(U)  Z(W)_

X, Z : End point in absolute coordinates.
U, W : End point in incremental coordinates relative to the block starting
point.
N
|
1
00
0 2 .
Ll O
- ]

Fig. 3-1 Fast positioning

Details(]

1. Once this command is given, the GO0 mode is kept effective until a GO1, G02, GO3,
or other single-time G command appears. Therefore if a subsequent command is
also GO0, only the axis address needs to be specified.

The speed of positioning is set by a machine parameter.
3. This command is capable of controlling movements in 1-6 axes simultaneously.

No position movement will take place if the command gives no axis direction.

Cfallple: Fig 3-2, A point moves to B point rapidly.

GO0 X4.00 Z5.60 - - - X and Z-axes are set with absolute commands
G0 U-6.00 W-3.05 - + + X and Z-axes are set with incremental commands
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GO0 X4.00 W-3.05 + + « X and Z-axes are set with absolute or incremental

commands

Fig. 3-2 GOO Programming Example
Tool moves to X4.00, Z5.60 rapidly. Since both X and Z axes are repositioning, the tool
moves according to the lower feed-rate set in the parameter “Highest Feed-rate”.[ 1]

Fig. 3-2 assuming that the “Highest Feed-rate” is:

X =5000.00 mm/min, Z =3000.00 mm/min,

Then Fz =3000.00 + + + Z-axis feed-rate
Fx =3000.00 * (3.00/3.05)
=2950.82 (less than 5000.0, X- axis set value) + + + X-axis feed-rate

The feed rate of both axes is within the MCM parameter settings. Therefore, the tool
will feed at the calculated rate on both axes.
When only a single axis (X or Z) executes fast positioning, it moves at the respective

speed set in the “Highest Feed-rate” parameter.

i Linear Cuttin[ [ 111

Fun|tions and [urposes!’
This command, together with the coordinates and a feed speed command, makes the
tool to move from the current position to the end point specified by the coordinates in a

linear movement at the speed specified by address F.

For[]at:
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GOl X(U)__ Z(W)___F

X, Z : End point in absolute coordinates

U, W : End point in incremental coordinates relative to the start point of the
program block.

F : Cutting feed-rate (F-code can be used in combination with any
G-code)

The F-code can be used in the GOO block without affecting the fast positioning

movement.
Details(]

1. GO1 (or G1) is used for linear cutting work. It can control the X, Z-axes simultaneously.
The cutting speed is determined by the F-code. The smallest setting value of the F-code
is 0.02 mm/min or 0.2 in/min.

2. Once this command is given, the GOl mode is kept effective until a GO1, G02,
GO03, or other single-block G command appears. Therefore if a subsequent
command is also GO1 and the feed speed is not changed, only the coordinate value
needs to be specified.

3.  The starting point is the coordinate of the tool when the command is given. The
feed-rate defined after an F-code (Modal code) remains valid until it is replaced by a

new feed-rate.

The formula to calculate X, Z cutting feed-rate:

(U.an are actual incremental values.)

X feed-rate, Fx = S x F (1)

U +w?

14

NU? +w'?

CCallple: Start point is X=2.0 (diameter), Z=4.60.

Z feed-rate, fz = x F (2)

GO01 X4.00 Z2.01 F0.300 + + + Absolute command
GO01 U2.00 W-2.59 F0.300 + + + Incremental command
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<« 2.0

< 4.6 > 1.00

- —

Fig. 3-3 GO1 Programming Example

[0 (20T TICirlalar [nterpolation

Fun|tions and [urposes!’

This command makes the tool move along an arc.

Format:

G2XU) ZW) 1 K __F

—? > ]
Fig 3-4 GO2 Arc cutting
G03 X(U) Z(W) 1 K F
]
«—— [ —
(nd
T L NJard
02 Py
l O
_? CV _4‘ > D
f— K —

Fig 3-5 GO3 Arc Cutting
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GO2X(U) ZW) R F

[]
4 o]
— [0 — //
0 /
T [Ind /
2 oard
. . 0

—? >

Fig. 3-6 Defined by Radius “R”
Details:

1. The arc-cutting program contains four command groups, as showed in the list

below. The combination of these commands determine the arc path of the tool in a

single block.
Table 3-2
Command Description
. Arc feed direction G02 Clockwise
GO03 Counter clockwise
Absolute End point in absolute
) command X, Z coordinates
2 | End point
Incremental U, W Increment from arc start
command point to end point
Difference from arc start LK [=X-axis, K=Z-axis
3 point to center ’R Radius range
Arc radius -9999.~9999. mm
4 Minimum setting 0.01
Arc feed-rate F
mm/rot.

2. The end point can be defined either by absolute or incremental coordinates. The
size of the arc can be defined either by the coordinate difference or radius. The arc
cutting direction (CW or CCW) is relative to the center of the arc. Note that the
CW or CCW direction is determined when the tool is at the top (rear) holder. The

direction is reversed when the tool is at the bottom (front) holder.
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] ] > ] >
102 103
102 103
> > 0] ]
Toll [rear[ [ older Uolo[] [fron(l older

Fig. 3-7 G02, GO3 Direction

Arc cutting command:

Table 3-3
Top (rear) holder Bottom (front) holder
G02 Clockwise Counter clockwise
GO03 Counter clockwise Clockwise

3. An arc comprises three elements, a start point, and end point and a center (See Fig.

3-8).

a. The start point (S) is the tool coordinates when the G02 and G03 execute.

b. The end point (E) is the coordinates of X (U) and Z (W) in the program
format.

c. The center (C) is defined by I and K values. They are the coordinate difference
between the arc start point and center. This value can be either positive or
negative. Definition of the I and k values are same as the increments (U, W).

The arc feed-rate is defined by F-value.

R
Llenler 0

|<—K—> T

Fig. 3-8 Arc cutting

d. The arc center can be defined by the radius instead of I and K.
But if the arc angle is between -1° and 1° or 179° and 181°, only I and K can

be used for setting.
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Clallplel!

1. The following four commands are different in settings but execute the same arc

cutting work.

a. G02 X5.000 Z3.000 12.500 F0.3
b. G02 U2.000 W-2.000 12.500 F0.3
c. G02 X5.000 Z3.000 R2.500 F0.3
G02 U2.000 W-2.000 R2.500 F0.3

o

[

30 e RL?.L
tomdt /o o

12 maro D 4
3

;00— J

> [

Fig. 3-9 G02 Programming Example

2.  There are two different arc types available for arc cutting (Fig. 3-10):
a. Use “+R" if arc angle < 180°.
b. Use “-R" if arc angle > 180°.
R is within the range from -4000.mm to +4000.mm.

Ot In Fig. 3-10, an arc is cut with an angle <l80°(+R):

G02 Z60.000 X20.000 R50.000 F0.300

Fig. 3-10 Arc cutting

Please note the following when executing an arc cutting:



3 G/M Codes

1. The F-value of the cutting speed is given in a G02/G03 command, indicating the
speed along the tangent to the arc; this tangent speed is limited by the arc radius
and the given speed limit.

2. When the calculated tangential cutting speed of the arc is greater than the F value
of the program, the F-value is used as the tangential cutting speed. Otherwise, the
calculated value prevails.

3. The maximum tangential cutting speed is estimated with the following formula:
Fc=""x /Rx1000 mm/min

Where R= Arc radius in mm.

(L1 Dllell [TJLT]

Fun|tions and [urposes!’

This function’s purpose is to temporarily hold the machine movement via the program

command, realizing a waiting status, therefore delaying the start of the subsequent block.

Format:

G04 X(P)

X: Dwell Time. Unit: second. (The X here stands for time instead of position, is
dependent on the setting of “decimal enable” parameter. Ex.: G04 X2, when
“decimal enable” is disabled, the dwell time is 2s; if “decimal enable” is
enabled, the dwell time is 0.002s —i.e. 2ms.)

P:  Dwell Time. Unit: millisecond. (Not dependent on the setting of “decimal

enable” parameter.)

Details(]

To meet machining requirements, the axial movement may need to be held during the
execution of a program block, which completes before the command for the next block
is executed. This command can be used for this purpose. The G04 function is used for

this purpose.
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The minimum dwell time is 0.001 sec, the maximum is 8000.0 seconds.
Ex: NI G1 X10.000 Z10.000 F0.1

N2 G4 X2.000  + o e e hold for 2 seconds
N3 G00 X0.000 Z0.000

[16 Claralolil I[uttin[ T[T}

Fun!(tion and purpose :

The function will make the tool along a parabolic mobile.

Forl[] [

GO5X(U)__ Z(W) P I K __J F

X,Z : The parabola the end of the absolute coordinates value.

U,W: The parabola the end of the incremental value relative to the starting point
of the single block.

Note : When parabolic End X coordinate and the parabola starting point X coordinate
equal, display will showing “ERROR 05 .X.

When parabolic End Z coordinate and the parabola starting point Z coordinate
equal, display will showing “ERROR 05 .72”.

P :Parabolic program X’=4PZ P value, Range ( 1~9999999) , Unit : 0.001mm,
Degree of opening of said parabolic shape. ( When P<0, system will showing
“ERROR 05.P” to the display )

I :The parabola X-axis interpolation step value, Range( 0.001~9999.999 ) Step away
from the smaller, the precision will more higher. ( When the X-axis step distance

value I<0 , system will showing “ERROR 05 .I"” to the display )

K : K=0 Counterclockwise parabolic parabola trajectory from the beginning to the end.



3 G/M Codes

K=1 Parabolic trajectory from the beginning to the end clockwise parabolic.

The system default counterclockwise parabolic when K not fill.

: J=0 The parabola command in prevenient processing can do tool compensation,

but the surface finish is not high.

J=1 The parabola command in at the point of interruption, can not do the tool

compensation but high surface finish.

The system default J=0 when J not fill.

: Speed feed-rate (Can be used in conjunction with any G-code).

o4

Rear turret coordinates Front turret coordinates

Fig 3-11 K explanation
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‘rolrall elallple :

When Parabolic command P=5mm, Its symmetry axis parallel to the Z-axis machining
dimensions of the parts shown in the Figure, the finishing program may be prepared as

follows :

l =560

Z 5

Fig 3-12

MO03 S800

G00 X10. Z10.
G00 XO0.

GO1 Z0. F120
MO8

X30.

GO05 X60. Z-40. P5000 KO I1.
GO1 X90. Z-60.
X110. Z-85.
X120.

M09

G00 Z10.

M30



3 G/M Codes

(L1 Clalt [top Chel 1] [I[T11]16111162

Fun|tions and [urposes!’

This command provides the option of precision positioning for certain blocks
(MCM#114 = 256, Turning Corner Round Angle Connection), if so required, when M300

(round-angle connection between blocks) is enabled.

[roltrall Forl at[]

G09 Exact stop check (effective between 2 blocks posterior to a G09 command)
G61  Exact stop check mode (modal command, to be disabled by a G62 command
when enabled).

G62  Exact stop check mode cancel (modal command, to disable an enabled G61)

Crolrall [lallplel(MCM#114 = 256, Turning Corner Round Angle Connection)

MO03 S1000
GO1 X20. F1000
uUl10.
N10 U50.
GO09 ---------- N20 and N21 Precision Positioning between blocks, on
completion of N20 block, X-axis speed decelerates to 0.
N20 U50.
N21 U50.
G61 ----—----- Precision Positioning between blocks enable (N30---N50)
N30 U50.
N40 U50.
N50 U50.

G62 ---------- Precision Positioning between blocks disable
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[0 _pindle [ositionin[ /Col [ Jand[[/1[]

Fun|tions and [urposes!’
This command sets the Spindle to a Position.
Crolrall For[latl!
G15R P
Parameters:
R: Stands for the Target Angle of Spindle Positioning
P: Stands for rpm of Spindle Positioning

Details(]

R Parameter Format: With decimal point or omit decimal point and add 2 zeros at the

end.
Crolrall [lallple[!

EX.: For spindle to be positioned at the angle of 175 degrees, any of the following

commands may be given:

Method 1: G15 R175. 00
Method 2: G15 R175.
Method 3: G15 R17500

i Cllindrilal [lanel 1116

Fun|tions and [urposes!’

Using the angular movement of an angle command, convert it internally into a linear
distance of the axis on the outer surface, for performing a linear interpolation or arc
interpolation with another axis. After the interpolation, this distance is again converted

into the movement of the rotating axis.

3-16
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[roltrall Forl at[]

1. Directly specify a cylinder interpolation axis and cylinder radius.
G16 Yxxxx.xxx: Set Y-axis as the cylinder interpolation axis, xxxx.xxx as value of
cylinder radius.
G16 Axxxx.xxx: Set A-axis as the cylinder interpolation axis, xxxx.xxx as value of
cylinder radius.
G16 Bxxxx.xxx: Set B-axis as the cylinder interpolation axis, xxxx.xxx as value of
cylinder radius.
G16 Cxxxx.xxx: Set C-axis as the cylinder interpolation axis, xxxx.xxx as value of

cylinder radius.

2. Only set the value of cylinder radius; the cylinder interpolation axis to be
determined by the currently used spindle. (I.e., the axial direction for switching from
the spindle mode to the servo axis mode.)

G16 Hxxxx.xxx : Set xxxx.xxx as the value of cylinder radius.
When set with this method, the cylinder interpolation axis to be determined by the
currently using spindle, and the current spindle must be converted into servo axis for

performing cylinder interpolation.

Ex: First Spindle (C-axis) to be switched over to servo spindle mode for performing

cylinder interpolation.

NO1 M50 ... First spindle switched into servo mode

N10 GO1 CO. ... Positioning

N20 G18 20 CO ... Select Z-C plane

N30 G16 H20. ... Cylinder interpolation enable, C-axis is
cylinder interpolation axis; cylinder radius
20mm.

N40 G42 Z10.F1.0 ... Interpolate Tool Tip Radius Offset

N50 GO1 Z210.C30. ... Linear Interpolation

N60 G03 Z40.C60.R30. ... Arc Interpolation

N70 GO1 Z260.C90. ... Linear Interpolation

N80 G40 Z90. ... Tool Tip Radius Offset disable
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Note
1.

N90 G16 CO ... Cylinder Interpolation disable
N100 M51 ... Switch into spindle mode

If xxxx.xxx # 0, cylinder interpolation function is enabled.

If xxxx.xxx=0, cylinder interpolation function is disabled.

10.

Specifies G-code selection plane; for this plane, the rotation axis is the
specified linear axis.
EX.: If the rotation axis is parallel to an X-axis, G17 must specify an X-Y
plane which is defined by the rotation axis and Y-axis, or a plane that is
parallel to the Y-axis.
Feed speed specified in cylinder interpolation is the speed upon the spread
surface of the cylinder.
In cylinder interpolation mode, arc radius in G02/G03 can only be specified
with R parameter instead of I, J, or K.
EX:Cylinder interpolation mode (Cylinder interpolation in Z-axis and C-axis)
Gls8z C
G02 (03) Z C R

Tool-tip compensation is possible in cylinder interpolation mode. In order to

carry out tool compensation in cylinder interpolation, any other in-progress
tool compensation must be disabled before entering cylinder interpolation,
then start and end tool compensation in cylinder interpolation mode.

If cylinder interpolation is started when a tool-tip compensation is in
application, an arc interpolation cannot be accomplished correctly in cylinder
interpolation.

In cylinder interpolation, the movement of a rotating axis activated by an
angular command is transformed as a distance in a linear axis for carrying out
linear interpolation or arc interpolation with another axis. After interpolation,
this distance is transformed back to an angle. For this transformation, input of
displacement is the minimum incremental unit. When the cylinder has a small
radius, the actual displacement is not equal to the specified displacement;
however this error is not accumulative.

Cylinder interpolation function ends when a reset is activated.

A cylinder interpolation axis must be set as a rotation axis, and only one

rotation axis shall be set.

3-18
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3 G/M Codes

001
N
N1
NoZ
NO3
lo4
NG
PG
NOT
LRE
MO
ML
MEL
NLzZ
NL3
Hid G40
NiE GI6
NLE WE1

REL
Gon
i
zid
xd2
01
02
{201
GO
(01
(03
ol
Goz

01

2100,
Ca,
20 20
Z120.F1.0
AIEE

290, TR, R3O0,
0,

260, CT0, R10D.
£150.

210, C190,BYS,
2110, C250,

co

Caed,
2100,
o

24

2120, C270. R75.

mm
NO

120
Girsve

L |
O

150

180 270

Fig. 3-13 Cylinder Interpolation
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o s "lane setup [ [ /1[+[]1[]

Fun|tions and [urposes!’

This command is for selecting a control plan or the plane where an arc is located.

[roltrall Forl at[]

1. Ifno axis direction is specified after a G17, G18, or G19 command, the arc plane

is the default plane as shown below:

GI7 clg cle

Fig. 3-14 Arc Plane

Table 3-4
Command Horizontal Axis Vertical Axis
G17 (1J Plane selection) X Y
G18 (KI Plane selection) Z X
G19 (JK Plane selection) Y Z




3 G/M Codes

G17, G18, G19 command may alter any of the horizontal axes or vertical axes.

10

(I-J Plane Selection)

Table 3-5

Command

Horizontal Axis

Vertical Axis

G17 X0 Z0

X

V4

G17 X0 A0

G17 X0 BO

G17 X0 CO

G1720Y0

G17A0YO0

G17B0 YO0

G17C0YO

G17 X0 YO (or G17)

XTI >[N <] < X

<I=<|=<|<|=<[a|=]|*>

10

(K-I Plane Selection)

Table 3-6

Command

Horizontal Axis

Vertical Axis

G1820Y0

Z

=

G18 20 A0

G18 20 BO

G18 20 CO

G18 Y0 X0

G18 A0 X0

G18 B0 X0

G18 C0 X0

G18 Z0 X0 (or G18)

N[O [P[|<[N]IN]|N

R R R iR N A s
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o1 (J-K Plane Selection)

Table 3-7
Command Horizontal Axis Vertical Axis
G19Y0 X0 Y X
G19Y0AO A
G19 Y0 BO Y B
G19Y0 CO Y C
G19 X0 Z0 X Z
G19 A0 Z0 A Z
G19 B0 Z0 B Z
G19 C0 Z0 C Z
G19Y0 Z0 (or G19) Y Z

Notel !

1.

In a plane layout command, there is no fixed sequence for the horizontal and

vertical axes. EX.: G17 X0 Z0=G17 Z0 X0 -

In G17, always use the 1J value to indicate the radial increment from the start point

of an arc.

In G18, always use the KI value to indicate the radial increment from the start

point of an arc.

In G19, always use the JK value to indicate the radial increment from the start

point of an arc.

EX.:
G17 X0 Z0
G02 X10. Z210. J10.

(Select X/Z plane)

(J stands for the radial increment of the arc from the

starting point of the vertical axis (Z-axis) (to the

center of the arc).
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(111 [luto[]atil[ ][ Jeferenl[ e [osition [leturn[[]2[]

Fun!tions and [urposes!’

Via a G28 command, the specified axis is returned to the first reference point at the high

feed-speed of the respective axis.

For[at:
G28
or G28 X(U) Z(W)
or G28 X(U)
or G28 Z(W)
Clallplel!

Note that prior to executing the G28 command, the tool compensation command must
be canceled.

Ex:
G00 X1. Z1 + + +  (From start-point to the intermediate point)
T100 + + + Tool compensation is canceled (it_cannot co-exist with
28 in the same block.
G28 -+ - Tool returns to the 1st reference point on the X / Z-axis.
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#2“ reference point é 1* reference point

b o
S o-'-‘-l——__‘_ﬁ:* ""
ﬂ\Middle point

(X1,21)

.

macnine origin Flg 3-15

Details(]

1. The first reference point coordinates are set based on the X, Z, and settings in MCM
parameter G28.

2. The X, Z values in this format are not used. They only indicate which axis is to return to
the reference point. Therefore, regardless of whether G28 is an independent block or
contains X, Z commands simultaneously, the tools return to the reference point based on
the X, Z settings of the MCM parameter.

3. Prior to executing G28, tool offset must be disabled.

(112 [leturn Fro[] [Jeferenl[e osition[[]2[]

Fun|tions and [urposes!’

After returning to the reference point by executing G28, use this (G29) command to

return to the previous target point prior to G28.

For[lat(!
G28
or G28 X(U) Z(W)
or G28 X(U)
or G28 Z(W)
Clallplel!
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EX: N1GO00XI1.Z1. - - - (From start-point to intermediate point)
N2 T00 -+ Offset disabled (shall not situate at the same block with
G28)
N3 G28 -+ - X-Axis/Z-Axis returns to first reference point
N4 G29 -+ + Program returns from first reference point to (X1, Z1).

(See Fig. 3-15)

As the example above, the N3 block may have the following combinations:

N4 G29 X Z + + * Return to (X1. Z1.)

N4 G29 X + + + Tool returns to X1.

N4 G29 Z + +« « Tool returns to Z1.
Details(]

1. The X/Z Value in the program format is insignificant; however, a value must be
given for entering into the program, it merely tells the machine to which axis the
reference point is to be returned.

2. After executing G28, use G29 command to return the tool to its previous position
before G28 is executed.

3.  The G29 command cannot be used alone. A G28 or G30 must be given prior to
G29.

[ 2nd [Jeferen[ e [osition [Jeturn/ 1]

Fun|tions and [urposes!’

Via G30 command, the specified axis is returned to the second reference point at high

feed-speed of the respective axis.

For[at:
G30
or G30X(U) Z(W)
or G30X(U)
or G30Z(W)
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Execution of this command is the same as (G28, but the reference point is set in MCM
parameter G30. (See Fig 3-15)

[ Thread Cuttin[ 1112

Fun|tions and [urposes!’

G32 command performs spindle rotation by synchronized control of tool-feed; therefore
it is capable of processing linear thread cutting, inclined thread cutting and continuous

thread cutting.

Wi

Fig. 3-16 G32 Thread cutting

For[at[
G32 X(U) Z(W) F Q E
- : |
- *
2
= v
2
» 2 1 e . 0
lta————— 20 (/[ ——— ]
Fig. 3-17 Thread Cutting
(The U/2 Setting Should Not be Less Than Retraction Amount)
X,Z : End point of thread cutting in absolute coordinates
U, W : End point of thread cutting in incremental coordinates relative to the
start point.
F : Thread pitch
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Q : Start-angle of thread cutting; default value: Q=0 (range of angle is
0-359 without a decimal point)
E : Number of threads per inch; range: 1.0-100.0. This setting shall not

appear when an F setting is given.

Details(]

1. Both fine cut and rough cut of the thread cutting proceed along the same path. The
cutting action on the Z-axis does not start until the Grid signal is received from the
spindle. All repeated cutting actions start at the same point.

2. Due to delav of th r svstem, imperfection. 1d result at both ends of th
thread (S1 and S2). To avoid this problem. the thread length specified in the program

lightlv longer than the actual length of the pr thread. S1 and S2 are
leads. The length of S1 and S2 is estimated using the formula below.

S1=(S *F/1800) * (-1 -Ln A)
S2 = (S * F/1800)
S1,S2 : Imperfect thread length, mm

S : Spindle speed, rpm
F : Thread pitch, mm
A : Acceptable thread error

Relationship between A and (-1 - Ln A):

Table 3-8
A -1-LnA
0.005 4.298
0.010 3.605
0.015 3.200
0.020 2912
0.025 2.689

Hlallple :

Ex 1: Non-tapered thread cutting
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Specifications:  Thread pitch F=2 mm,
cutting lead starts ~ S1 =3 mm,
cutting lead ends S2 =3 mm,
Thread depth = 1.4 mm (in diameter) by 2 cuts
|:| -
?
1720100
= v
3 3 e o
————— 20 [ [] —— =]
Fig. 3-18 Non-tapered Thread Cutting
N10 G0 X30.0 Z50.0

N20 M03 S2000

N30 GO U-17.000 (first cut = 1.0/2mm)
N40 G32 W-26.000 F2.00

N50 GO U17.000

N60 W26.000

N70 GO U-17.400 (second cut = 0.4/2mm)
N80 G32 W-26.000 F2.00

N90 GO U17.400

N100 W26.000

N110 M05
N120 M02

Ex 2 : Tapered thread cutting

G32X(U)  Z(W) F R Q E

X, Z : End point of thread cutting in absolute coordinates.

U, W : End point of thread cutting in incremental coordinates relative to the
start point.

F : Thread pitch.

R : Half of the difference (diameter) between the greater and smaller ends
of the tapered thread.

Q : Start-angle of thread cutting; default value: Q=0 (range of angle is
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0-359 without a decimal point)
E : Number of threads per inch; range: 1.0-100.0. This setting shall not

appear when an F setting is given.

Specifications:
Thread pitch F=2 mm
Cutting lead starts ~ S1 =2 mm,
Cutting lead ends S2 =2 mm,
Thread depth = 1.4 mm (diameter) formed by two cutting
actions.
D s
I L.
—_—
I =il
—?— 40 33 2 24— [
<« 30 >« 40
Fig 3-19 Tapered Thread Cutting
Note[ Tapered thread

a. For the angle between taper plane and Z-axis less than 45°, pitch shall be set
along the Z-axis.

b. For the angle between taper plane and Z-axis more than 45°, pitch shall be
set along the X-axis.

c. For the angle between taper plane and Z-axis equal to 45°, pitch can be set
along either the X-axis or Z-axis.

N10 GO X60.0 Z100.0

N20 M03 S2000

N30 G0 X23.0 Z72.0 (First cut = 1.0/2mm)
N40 G32 X32.000 Z28.000 F2.00 R-4.5
N50 GO X40.000

N60 Z72.000

N70 GO X22.6 (Second cut = 0.4/2mm)
N80 G32 X31.6 Z28.0 F2.00 R-4.5
N90 G0 X40.000

N100 Z72.000

N110 M05
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N120 M02

Ex 3 : Multi-stage continuous thread cutting

G00 Z0.

MO03 S3000 ; Quick positioning to start point
G32 Z50.F1. ; Thread of first stage

G32 Z100.F2. ;  Thread of second stage

G32 Z150.F3. ; Thread of third stage

MO5

M30

If set as above, the thread cutting process will have no stop in the Z-axis during thread

cutting, therefore the cut threads are s[]ooth and [ontinuous.

A

([ Tappin_|/Cuttin[ /Canned C[[le

Curpose and Fun!tion[

Rigid thread cutting

Coll[land For[lat[]

G33 Z(W) F
G33 X(U) F

Z(W) X(U) : End-point coordinate or length of thread cutting
F : Pitch

Details[ Execution process of Z/X-axis thread cutting

A

Z/X Axis feed of thread cutting

Switch off spindle

Wait until the spindle fully stops

Reverse the spindle (in the opposite direction of the original rotation)

7Z/X-axis tool retracts
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6.  Spindle stops

“rolrall [l allple/ One-end thread with 1mm pitch (e.g., in Z-axis):

N10 M3 S800
N20 G33 Z100. F1.0
N30...

Note 1: Ensure the spindle rotation is in the threading direction before starting thread
cutting. Spindle will stop rotation when the thread cutting is completed. For the
subsequent process, start the spindle as required.

Note 2: Since this command is a rigid thread cutting, when a spindle stop command is
enabled, the spindle decelerates for a certain period of time before reaching the
full stop, and Z-axis will still move along with spindle rotation before spindle
fully stops. Therefore for the actual process, the end of thread cutting will be a
little bit deeper than the actual requirement.

Note 3: Other precautions are the same as that of G32 Thread Cutting.

(116 (1[T10arialle Lead Thread Cuttin[]

Fun|tions and [urposes!’

Applicable for processing variable lead threads

Coll[land For[lat[]

G34:X(U) Z(W) F K+ Q E

1) Parallel thread: G34Z(W) _F__Q_ K ;
2) Tapered thread: G34 X(U) Z(W) F Q K ;

X ~Z : Endpoint of thread cutting in absolute coordinates

U~ W : Endpoint of thread cutting in incremental coordinates relative to the
start point

F : Thread Pitch

K . Start-angle of thread cutting; default value: Q=0 (range of angle is
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0-359 without a decimal point)
E : Number of threads per inch; range: 1.0-100.0. This setting shall not

appear when an F setting is given.

X
A
| F+3.5K | F+2 5K | F+1.5K | F+0.5K |
[ ') L¥) A
9 - ¢ 7
% % B
PHhH G
‘r/'r A %!
@ 0 v
: ’ )
% %) A

Fig.3-20
Details(]

1. For single stage thread cutting, fine cutting and rough cutting are along the same path,
therefore when starting the thread cutting, it waits for a GRID signal to be detected
from the spindle position before starting Z-axis for cutting action (L parameter left
blank or set as 0). Each repeated cutting starts from this fixed point.

2. For multi-stage thread cutting, based on technical requirements, in general the
subsequent stages starting from the second stage do not need to detect the GRID

signal mainly for connecting smoothly with the previous stage. (See Fig.3-20)

3. In general incomplete end threa 1 and S2 r to time lag in the ser
tem, therefore th ified thread length shall lichtlv longer than th
processed thread length, S1 and S2 are called thread leads. A simple way to

calculate the length of incomplete threads S1 and S2 is shown as follows:

S1=(S * F/1800) * (-1 - Ln A)
S2 = (S * F/1800)

S1,S2:  Length of incomplete theads, mm

S : Spindle rotation, rpm
F . Pitch, mm
A . Thread tolerance

Relation ship between A and (-1 - Ln A) is as follows:
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Table 3-9
A -1-LnA
0.005 4.298
0.010 3.605
0.015 3.200
0.020 2912
0.025 2.689

Cfallple [rolrall 1: (parallel thread cutting with equal pitch)

Cutting specification: Pitch F=2mm,
Lead for start-of-cutting S1 =3 mm,

Lead for end-of-cutting  S2 =3 mm,

Cutting depth = 1.4 mm (diameter), in 2 cutting
sessions
X -
?
17/2 mm
R - v
’ il . 7

[ 20mm ———— &=

Fig.3-21 Parallel thread cutting with equal pitch

N10 G0 X30.0 Z50.0

N20 M03 S2000

N30 GO U-17.000 (first cutting 1.0/2mm)
N40 G34 W-26.000 F2.00 K0.5

N50 G0 U17.000

N60 W26.000

N70 GO U-17.400 (second cutting 0.4/2mm)
N80 G34 W-26.000 F2.00 K0.5

N90 G0 U17.400

N100 W26.000

N110 M05

N120 M02
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“rolral] [lallple 2: (Tapered thread cutting)

Cutting specifications: Pitch F =2 mm,
Lead for start-of-cutting S1 =2 mm,
Lead for end-of-cutting  S2 =2 mm,
Cutting depth = 1.4 mm (diameter), in 2 cutting

sessions

x| k
[ —n

«— 30 >« 40 =!

vy |

Fig.3-22 Tapered thread cutting

Tapered threads, for angle between taper plane and Z-axis less than 45°, pitch shall be
set along Z-axis, for angle between taper plane and Z-axis more than 45°, pitch shall be

set along X-axis.

N10 GO X60.0 Z100.0

N20 M03 S2000

N30 GO X23.000 Z272.000 (First cutting 1.0/2mm)
N40 G34 X32.000 Z28.000 F2.00 KO0.5
N50 G0 X40.000

N60 Z72.000

N70 G0 X22.600 (Second cutting 0.4/2mm)
N80 G34 X31.600 Z28.000 F2.00 KO0.5
N90 G0 X40.000

N100 Z72.000

N110 M05

N120 M02

Multi-sta e thread [uttin[ [ Jith [arialle-pit hes

As shown in Fig.3-21, the first 2 stages are variable-pitch threads with F=1.0mm,



K=0.5mm; the transition from first stage

3 G/M Codes

to second stage is a smooth connection;

threads of the third stage have an equal pitch F=3.0mm, the transition from second stage

to third stage is a smooth connection.

X
l
| SOmm L 3.0mm L 3.0mm N 2.5mm L 2.0mm IISmm L Smm | 2.0mm llSmmJ
= T ) g i i [‘ ! T o
) W W k) k) W W W W '
7, Y) 7, Y) Y) YW v v 7
B SV W ’% RRIR
RERRARVRRVE
YA A YA ‘% WA ‘oﬁ 2N
The transition from 2" stage to 3™ The transition from 1°" stage to 2™

stage is a smooth connection.

stage is a smooth connection.

Fig.3-23 Multi-stage thread cutting with variable pitches

Crolrall [lallple [

T03

MO03 S1000

MO8

G00 X0.0 Z0.0

G34 Z-30.0 F1.0 KO0.5
G34 Z-50.0 F1.0 KO0.5
G32 Z-60.0 F2.0

M09

MO5

M30

Quick positioning to start point

Thread of first stage with variable pitch
Thread of second stage with variable pitch
Thread of third stage with equal pitch

If set as above, the thread cutting process will have no stop in Z-axis during thread

cutting, therefore the cut threads are s[]ooth and [ontinuous.

-35
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o s Canned C[ [le Fun!tions [For il |pli_ation of pro rall lin[[]

The canned cycle function is a special G-code of command groups. It comprises canned
cycle cutting actions commonly used in machining processes. The command groups of
H6D-T Series are classified into single canned cycle and compound canned cycle

command groups. Both are handy and effective in programming and applications.

(111 [Cinlle Cuttin /Canned C[[1e[ I TTTI[2[T][T]

Fun|tions and [urposes!’

This command group executes repeated cutting with a block._It should end with GOI
after use: otherwise, the cutting cycle will repeat.

1001 Lonlitudinal Cuttin |Filed Clle[ ][]

For[]at[]

GO0 X(U)  Z(W)___F

X, Z : End point C in absolute coordinates (Fig. 3-22)
U, W : End point C in incremental coordinates relative to the start point A
F : B~C~D feed-rate

A
L —
|:| A
| i S
3 11 02
v _v

)

> []
T

O
A
N

Fig. 3-24 G90 Linear Cutting Path
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Details( |
In Fig. 3-22, the cutting paths 1 and 4 are fast positioned by G00. The cutting along the
paths 2 and 3 is executed at the feed-rate F. Whenever the start button (CYCST) is

pressed in a block, the tool moves along the paths 1~2~3~4 to execute a cutting cycle.

2] Outer hner Dial leter Tapered Lateral Canned C[[le[ ][]

For[]at[]

G90 X(U) Z(W) R F

R : The difference between point B and C in radius.

X, Z,U, W and F are identical to those in lateral linear canned cycle.

Fig. 3-25 G90 Tapered Cutting Path
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Details(]

When using incremental coordinates, the signs (+/-) of U and W are determined by the
tool's direction of movement. If the direction is positive, the increment of U and W is

(+), and vice versa. R value is as Fig. 3-26.

1. U-W-R- 2. U+ W- R+
o0 R X
B g _;{_
2
—+ 02
R v >
12 [] |‘7 -
L
3. U-W-,R+ 4. U+ W-,R-

T: T\;
oy — L2 -
1 * )

—

Und RO 20 Ond R MMR20

Fig. 3-26 G90 Cutting Path and Direction

‘11 Thread Cuttin |[Filed C[[le[[][2

The advantage of the G92 block is that it functions as four G32 blocks.

For[]at[]

G2XU) zZw) 1 K L Q F E

X, Z : End point C in absolute coordinates

U, W : End point C in incremental coordinates

F : Thread pitch (metric)

E : Number of threads per inch range from 1.0-100.0. This setting shall

not appear when an F setting is given.
I : The axial travel length on X-axis for ending of the thread cutting. If K
#0, “I” will be omitted and regarded as 2*K (i.e. ending of the thread
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cutting at 45°).

K : The axial distance on Z-axis from the start point to the end point for
the end of thread cutting.

L : Multiple-thread setting. Range:1~9. For G92 only.
”L” is a modular value and valid all the time once it is set. If L and

"Q" are set at the same time, the L-value will be regarded as invalid.

Q : Offset setting of the thread initial angle. Range: 0~359. For G92 only.
—D: 0 e - )
_l s“ 4 0 _Dg
1
| = v 4
2 " o2
o
AN
= ||

Fig. 3-27 G92 Linear Thread Cutting Canned Cycle

Details(]

(1) The range of the thread lead and the speed limit of the spindle are same as G32
(thread cutting).

(2) Whenever the start button (CYCST) is pressed in a block, the tool moves along
the paths 1~2~3~4 to execute a cutting cycle.

(3) Subject to the restrictions of G32.

(4) Where a feed hold command is given during the cutting, the linear thread cutting

canned cycle does not stop until the cutting on path 3 is complete.

‘11 Tapered Thread Cuttin [Canned Cllle [1[2

For[]at[]

G92 X(U) Z(W) R L Q F E

R : The difference between point B and C in radius.
X,Z,U, W, L, Q,F, E are identical to those of the linear thread cutting canned

cycle.
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Description of the tapered thread cutting is identical to linear thread cutting.

Fig. 3-28 G92 Tapered Thread Cutting Canned Cycle

‘11 Fale Cuttin| |Filed Cllel[[1]

For[]at:

G94X(U)  Z(W)___F

X, Z : End point C in absolute coordinates.
U, W  :End point C in incremental coordinates relative to the start point A.
F : B~C~D feed-rate.
D A
< - e U =|’]-/«_
| mh T
| 2 4f 2
O \4 3
® P2 U

Fig. 3-29 G94 Linear Traversed Cutting Path

In Fig. 3-27, the cutting paths 1 and 4 are fast positioned by G00. The cutting along
paths 2 and 3 is executed at the feed-rate F. Whenever the start button (CYCST) is

pressed in a block, the tool moves along the paths 1~2~3~4 to execute a cutting cycle.
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61 Fale Cuttin |Filed Cllle[ ][]

For[]at:

G94XU) ZW) R __F

R : The difference between point B and C in radius.

X, Z, U, W and F are identical to those of the linear traversed canned cycle.

Fig. 3-30 G94 Tapered Traversed Cutting Path

When using incremental coordinates, the signs (+/-) of U and W are determined by the
tool's moving directions. If the moving direction is positive, the increment of U and W

is (+), and vice versa. R value is as Fig. 3-31.

LA
k—0 66—'Jpj¢ '
= v 82 ot
< : t 4+

B - - [

Fig. 3-31 G94 cutting Path and Direction

Note that G90, G94, G92 are modal codes and all the values for X(U), Z(W) and R
remain valid unless they are redefined or another G-command is given.
As shown in Fig. 3-32, if the length of movement on Z-axis is fixed, the canned cycle is

repeated merely by executing the X-axis positioning command.
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3.U-,W-,R+ 4.U+W-,R+

Fig 3-32 G90 Programming Example

N10 G0 X80.0 Z100.0

N20 M3 S2000

N30 G90 U-8.0 W-66.0 F2.00
N40 U-16.0

N50 U-24.0

N60 GO U-26.0

N70 G1 W-66.0 F1.00 + +  Finishing cut with GOl
N80 U2.0

N90 G0 X80.0 Z100.0

N100 M5

N110 M2

112 Col!pound Canned C!Ile Fun!(tions[ [ I[[1][6

Compound canned cycles simplifies the operation of CNC commands, once the data of
a work-piece is set for fine cut, the CNC automatically determines the tool path for the
rough cut. Compound canned cycles are also used for thread cutting. This function is

particularly suited for column cutting.
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100 Finishin /C[[le[T][T]

Fun|tions and [urposes!’

After a work-piece undergoes rough cut with G71, G72 or G73, G70 is used for fine cut

of the work-piece to ensure its precision.

For[]at[]

G70 P(ns) Q(nf)

P(ns)  : The number of the first block for a fine cut cycle.
Q(nf)  : The number of the last block for a fine cut cycle.

Details( |

(1) TheF, S, and T functions of G71, G72, G73 and previous blocks are applicable to
G70. wherer F, S, or T is changed in the blocked from P(ns) to Q(nf), the changed
values praveil.

(2) When G70 is executed, the tool returns to the start point and reads the next block.

21 Lonlitudinal [jou h Cuttin( |C[[le[[[1

For[]at[]

G71 U(A\d) R(e)
G71 P(ns) Q(nf) U(Au)_ W(AW) F(f) S(s) T(t)

N(HS) .....

N(nf) -+« -+ -

GOOX Z ;Tool move back

Txxxx ;Change tool (fine cutting)

G00OX Z ;Move to the start position of Canned Cycle
G70 P(ns) Q(nf) ;Fine cutting
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Llaralletersl]

In Fig. 3-33, the fine cut path is A~A1~B. A~C is the distance reserved for fine cut tool
retraction. The cutting depth is U(/\d). The amount of the material to be removed for
fine cutting is (/\ /Aw). The amount of retraction after each cut is R(e). The
path of the final rough cut is parallel to the path of the fine cut. The definition of

command groups in the program format is described below:

LO—T

g/m

|

/ [100-fal L feedinJall
F-rae

[170 fine Culllrolrall [ alll

O
BN Bl 3
AL

Fig. 3-33 Tool Path of G71 Rough Cut Canned Cycle

U(Ad) : Cutting depth (radius programming ,+).
If not specified, the paraleter ""[1[ 1112 Feedin[ /| lount" is used.
R(e) : Amount of retraction after each rough cut (radius programming).
If not specified, the paral leter "[J[ 1112 [Jetraltion [ [ ]ount" is used.
P(ns) : The number of the first block for a fine cut cycle.
Q(nf) : The number of the last block for a fine cut cycle.
U(Au) : Amount of material to be removed for fine cut, X-axis.
W(Aw) : Amount of material to be removed for final cut, Z-axis.

F(f),S(s),T(t): F = feed-rate. S = spindle speed, T = tool selection.
The F, S, and T functions of G71 and previous blocks are
applicable to G71, but all F, S, and T functions from N(ns) to N(nf)
are not applicable to G71. They are only applicable to the fine cut

command G70.
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Details:

(1) N(ns)~N(nf) specify the machining path of A1~B.

(2) A maximum of 50 blocks can be inserted from N(ns) to N(nf).

(3) No subprogram is available from N(ns) to N(nf).

(4) No assignment of positioning commands on Z-axis is allowed from A to Al.

(5) The feed-rate from A to Al is either GOO or GO1.

(6) The X and Z tool path from A1 to B must be incremental or decremental.

(7) The cutting depth U(/\d) and retraction amount of rough cut R(e) are modal codes.
They remain valid until another value is specified.

(8) G71 is applicable to the following four cutting types. They are all parallel to the
Z-axis. Whether U and W are positive or negative (Fig. 3-34) is determined by the

direction of tool path.

O O
0G,0o-
O
U O
0-00 0-0] -
O O O O

Fig. 3-34 G71 Rough Cut Canned Cycle
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"rolrallllinllelallple of [I[ITTI[1 [0 pound [anned [I[le!]
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[170, (71 Clarlend [oinl]
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/

[170 fine Cullalll

\\“mom 140L

_/1 [relrallion(]

7 murintde 1T

70 [0 — 20

y

G28 WO.

T0202

M3 S3000

G00 X100.000
7140.000

G71 U7.000 R1.000

———

\I\__Lz
Tl i

P

10

G71 P100 Q200 U4.000 W2.000 F2.00
N100 GOl X25.0 F1.50

W-10.000
X50.000 W-20.000
W-20.000
X75.000 W-15.000
W-15.000
X100.000 W-15.000
G00 X110.

7150.

T0303

G00 X100.

Z140.

G70 P100 Q200

Relerved for fine [u

101 20 | 20 (10

Fig. 3-35 Programming Example of G71, G70 Compound Canned Cycle
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MO05 SO
M30

‘11 Fale [loulh Cuttin C[[le[ /2

Fun|tions and [urposes!’

Calls a forming program and calculates tool path automatically while executing a

transversed rough cutting.

For[]at[]

GT2W(Ad)  R(e)
G72P(ns)  Qmf)  U(Auw)  W(Aw)_ _ F(f) _ S(s)  T()

N(HS) .....
N(l’lf) .....
GOOX Z ;Tool move back
Txxxx ;Change tool (fine cutting)
G00OX Z ;Move to the start position of Canned Cycle
G70 P(ns) Q(nf) ;Fine cutting
AL
o e e nd o)
O
0
1
JUpEs
LQT— [100-fal I feedin(!
alF —rale
(00
[170 fine CullTrolrall [l all

Fig. 3-36 Cutting Path of G72 Compound Canned Cycle



HUST CNC H6D-T Manual

As shown in Fig. 3-36, all functions of G72 are same as G71, except that the cycle path is

parallel to the X-axis.

Details!

(1) N(ns)~N(nf) define the machining path of A1~B.

(2) No assignment of positioning commands on X-axis is allowed from A to Al.

(3) The feed-rate from A to Al is either GOO or GO1.

(4) The X and Z tool path from A1 to B must be incremental or decremental.

(5) No subprogram is available from N(ns) to N(nf).

(6) G72 is applicable to the following four cutting types. They are all parallel to

X-axis. Whether U and W are positive or negative (Fig. 3-37) is determined by the

direction of tool path.

U-, W+
M 0
1 0
5
O

Fig. 3-37 Cutting Path of G72 Compound Canned cycle

O
U-,W-
1
- O
0 1 ‘
O
U+,W-
O
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/\A Q Hi \72, 70 (lartend Coin'
H70 fine fu-tal X u Tool [Tanle [l1arl 1 oin
r\\ L
—2
[ f
— Q@ 100 70 0 — 2042 f -
J_ Relerved for fine [u

—— 40— 10 10| 10| 20 | 20

Fig. 3-38 Programming Example of G72, G70 Compound Canned Cycles

N100

N200

G28 WO.

T0202

M3 S2000

G00 X108.000 2130.000
G72 W10.000 R1.000

G72 P100 Q200 U4.0 W2.0 F3.00
G00 Z45.000

GO1 X75.000 W15.000 F1.50
W15.000

X50.000 W15.000

W20.000

X25.000 W20.000

G00 X110.

Z140.

T0303

G00 X108.

Z130.

G70 P100 Q200

MO05 SO

M30

3 G/M Codes
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(1] Forlled Material [Joulh Cuttin[ IC[[le[ [ ][]

Fun|tions and [urposes!’

To save machining time, G73 is used to cut a work-piece that has been machined in a
rough cut, forging or casting process and formed with a shape similar to the

finished-product.

For[]at:

G73 U(AQ)___ W(AK)__ R(d)___
G73 P(ns)___ Q(f)___ U(Au)__ W(Aw)___F(___ S(s)___ T(t)

N(ns)
N(nf)
GOOX Z ;Tool move back
Txxxx ;Change tool (fine cutting)
G00OX Z ;Move to the start position of Canned Cycle
G70 P(ns) Q(nf) --- ;Fine cutting
Laralleters_

U(A\i) : Cutting amount on X-axis. (radius programming)
If not defined, the paralleter "' ][ 1 Total Cuttin[ | |l Jount " is used.

W(AKk) : Cutting amount on Z-axis.
If not defined, the paral eter "'[ ][ 1 Total Cuttin[ | Il ]ount" is used.
R(d) : Rough Cutting Cycles
L.e. times of cuts required to reach the defined cutting depth on X and
Z-axes. If not defined, the paraleter " 1[11Cuttin[JC[Tles" is used.
P(ns)  : The first block number of a fine cut cycle.
Q(nf)  : The last block number of a fine cut cycle.

U(Au) : Amount of material to be removed for fine cut, X-axis.
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W(Aw) : Amount of material to be removed for final cut, Z-axis.

F(f),S(s),T(t): F = feed-rate, S = spindle speed, T = tool selection.

The F, S, and T functions of G73 and previous blocks are applicable to G73, but
all F, S, and T functions from N(ns) to N(nf) are not applicable to G73. They are
only applicable to the fine cut command G70.

[ [ relrallion diflanle
1,2,3 feed (eluenle

Fig. 3-39 Cutting Path of G73 Compound Canned Cycle

Details(]

(1) N(ns)~N(nf) define the machining path of A<—A1<+B.

(2) A maximum of 50 blocks can be inserted from N(ns) to N(nf).

(3) No subprogram is available from N(ns) to N(nf).

(4) The tool returns to A when the cycle finishes.

(5) The cutting amount U(/\ =~ /\k) and the cutting cycles R(d) are modal codes.

They remain valid until another value is defined.
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Cfallple I LT[0l /pound [anned [I1les

173, J70 [lar[oinl]
FirD]feedinD\\A‘

Y 1202,1000
/\ 467143
070 fine rurarm OullinCJ del
=,
| * t
—Pd— 100 ——— 7 2v —

%
J —— [0 — 20 /
‘_/_L} Relerved for fine [u

-

40— 10| 10

101 20 [ 20 | 20

Fig. 3-40 Programming example of G70, G73 Compound Canned Cycles

G28 WO.
T0202
M3 S3000
G00 X120.000 2150.000
G73 U14.000 W14.000 R3
G73 P100 Q200 U4.000 W2.000 F2.00
N100 GO0 X25.000 W-20.000
GO1 X50.000 W-20.000 F1.5
W-20.000
X75.000 W-15.000
W-15.000
N200 GO1 X100.000 W-15.000
G00 X130.
72160.
T0303
G00 X120.
Z150.
G70 P100 Q200
M5 SO
M30
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(1] Fale Cut-Off Cl 1le[ [ ][]

Fun|tions and [urposes!’

G74 command automatically performs a fixed loop at the end of the workpiece via

commands such as coordingate of groove end, cutting depth, tool retract depth etc.

For[]at:

G74R(e)
G74X(U) Z(W) PAi_ QAk RAd F

R(e)
X

Z

U

W
PAI
QAk
RAd

 Amount the tool move backward when after Z cutting /\k
* Absolute positioning command on X-axis

: Absolute positioning command on Z-axis

* Incremental positioning command on X-axis

* Incremental coordinates on Z-axis

: Amount the each movement of X canned cycle.

* Z cutting of the each segment

: Amount the tool move backward when X end of cutting

. Cutting speed feed-rate

(1) InputofaZ or W parameter is a must

(2) IF R (e) tool extraction parameter is not given, tool extraction depth shall be set

using the setting of parameter G74 or G75.

(3) Total cutting distance must be greater than respective cutting distances.
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a A Tool widIl (IO ull e alTuired [0 delérlJine [Me Colilon of [.
= A fe— AL
- < O
- ! =
— —lefe— O Tool
0O - — - Q
— [ =||< 0 >

—? -

Fig 3-41 Cutting Path of G74 Lateral Grooving Canned Cycle
Axial drilling can be performed when the X axis is at X=0 position.
Cfallple 1 [without tool feed in the X direction!

G0 X0. Z80. =  Move tool quickly to the position X0. Z80. is relative to the
work origin.

MO03 S2000 =  Positive rotation of spindle, speed 2000(rpm).

G74 R3. =  R3. stands for a tool retraction of 3000(um) after each drilling
depth of 10000(um).

G74 Z30.K10.R3.F0.2 =
Drilling canned cycle: ”Z30” indicates that the drilling cycle
ends at the absolute coordinate Z30. K10 indicates 10,000 (um)
per drilling. R3 indicates 3000 (um) per retraction.

MO05 SO = Spindle stops.

MO02 =  Program ends.
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[l
[}
10 . 10
— Ll‘ =L g e (R -
S
« 30 )| 3
) |
) 80

Fig. 3-42

Cfallple 2 [iwith tool feed in the X direction !

G0 X0. Z80. =  Move tool quickly to the position X0. Z80. is relative to the
work origin.

MO03 S2000 = Positive rotation of spindle, speed 2000(rpm).

G74 R3. =  R3. stands for a tool retraction of 3000(um) after each drilling
depth of 10000(um)

G74 X2.230.P400 Q10000 R1. F0.5 =
Grooving canned cycle: “Z30.” Indicates the drilling cycle ends
at absolute coordinate 30. in the Z-direction; “X2.” Indicates
the end coordinates of cycling movements in the X-direction
are: 2.; “P400” indicates a 200 (um) movement per cycle in the
X-direction; Q10000 indicates 10000(um) per drilling; “R1.”
Indicates tool retraction of 500(pum) in the X-direction when the
cutting reaches end position. (Diameter specification)

MO05 SO = Spindle stops.

MO02 =  Program ends.
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61 Lonlitudinal Cut-Off C[ [le[ [ ][]

Fun|tions and [urposes!’

The G75 function is the same as G74 except that the positioning direction of G75 is on
the X-axis.

For[]at[]

G75R(e)
G75 X(U)_ Z(W)_PAi__QAk__RAd F

Llaralletersl]

R(e) * Amount the tool move backward when after X cutting /AIL. (Diameter
specification)

X * Absolute positioning command on X-axis

Z : Absolute positioning command on Z-axis

U * Incremental positioning command on X-axis

W * Incremental coordinates on Z-axis

PAi Amount the each movement of X canned cycle. (Diameter specification)

QAk : Z cutting of the each segment ( Integer pm specification )
RAd : Amount the tool move backward when Z end of cutting ( Integer um
specification )

F . Cutting speed feed-rate
Details( |

Input of a Z or W parameter is a must
2. IF R (e) tool extraction parameter is not given, tool extraction depth shall be set
using the setting of parameter G74 or G75.

3. Total cutting distance must be greater than respective cutting distances.
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Tool Tool wid(ll (T ull e alTuired
0 delerlline [Te [olilion of [.
A O D———
f A A
A2
Ty =
)
K2
\ 2
rYy
Ar12
2
\
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Fig. 3-43 Cutting Path of G75 Traverse Grooving Canned Cycle

Cfallple 1 [lwithout tool feed in the Z direction [

N10 G0 X80.0 Z0.0 = Moves tool quickly to the home position of
workpiece X80. Z0.

N20 M03 S2000 = Spindle CW, speed 2000(rpm).

N30 G75R1. = RI. indicates a 500(um) tool retraction after each

drilling depth of 2500(um).

N40 G75 X60. P5. F0.5 = Dirilling cycle: “Z60.” Indicates end of drilling
cycle is at absolute coordinate 60. in the
Z-direction. P5. stands for 2500 (um) per drilling.
(Diameter specification)

N50 M5 SO = Spindle stops.

N60 M2 = End of program.

Cfallple 2 [with tool feed in Z direction[

N10 G0 X80.0 Z0.0 = Quickly move tool to X80. Z0 position relative to
the work origin

N20 M03 S2000 = Positive rotation of spindle, speed 2000(rpm).

N30 G75 R2. = R2. stands for a tool retraction of 1000(um) after

each drilling depth of 2500 (um).
N40 G75 X60.Z3.P5. Q500 R1.F0.5
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= Groove cutting cycle: “X60.” indicating drilling
cycle ends at the absolute coordinate X60. “Z3.”
Indicates that the cycle ends at coordinate Z3.
“P5.” stands for a drilling depth of 2500 (um) for
each drilling cycle. Q0.5 stands for Z-direction
movement per cycle is 500 (um). “R1.” indicates
tool retraction of 1000 (um) in Z-direction after
reaching the end position. (diameter specification)
N50 M5 SO = Spindle stop.
N60 M2 = end of program.

‘11 Collpound Thread Cuttin |Canned C[[le[ ][ 6

Fun|tions and [urposes!’

G76 specifies the start point and end point of a thread cutting. This command can be
entered at any angle. A fixed number of loops are cut for every cycle with the same
cross-section. Thread end point coordinate and specification of slanting height are

considered. It is also capable of performing thread cutting in various directions.

For[]at[]

G76 Pm)(r)(@) _ Q(Admin)  R(d)
G76 X(U)  Z(W) RGPk ___ QWd)  Fl_ _E

LA 0 1000
@, >
(100w
02
(FU

] 0
I i l— I
02 l +|
l le—— [ O

Fig. 3-44 G76 Compound Thread Cutting Canned Cycle
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Laralleters_
m : Fine cut times (2-digit, 01~99)
If not defined, paralleter "[1[6 Fine Cut Tilles" is used.
r : Chamfering settings (2 digits)

Length of chamfering = 0.1 x chamfering settings (r) % thread pitch. If not
defined, the paral leter ""Chal ferin[ ][ ettin[§" is used.

a : Tool-tip angle (0°-90°).
The available angles are 0°, 5°,10°,15°,...to 90°. If not defined, the

paralleter "Tool-tip [In[le" is used.

m, 1, and a are defined simultaneously by the command code P.

For m=2, r=12, a=60°, then the command is G76 P021260.

Q(/\d min): Minimum cutting amount (integer um)
When the cutting amount of the nth cutting (Ad‘\/;l - Adr\/a )
</A\d min, the cutting will resume with /Ad min as the minimum cutting
amount. If no minimum cutting amount is defined, the paraleter
"Minil lul] CuttinDepth" is used.
R(d) : Amount of material to be removed for the fine cut
If not defined, the paral eter " [Jeser ed Thread Depth" is used.
X, Z : Absolute coordinates of cutting end point (D).

U, W  :Incremental coordinates of the cutting end point ( D).

R(1) : Radius difference of thread part (i=0 indicates normal linear thread
cutting).

P(k) : Thread height (radius programming on X-axis, unit: integerym)

Q(A\d) : First cutting depth (radius programming, unit: integerpm)

F() : Thread pitch, (same as G32)

E : Number of threads per inch; range: 1.0-100.0. This setting shall not

appear when an F setting is given.

Details [ Fil J[+[ 11> Fil1[+[6 [

(1) What must be noted is that length of the path DE (1U/2) must be greater than the
length of the chamfer.
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(2) The fine cut times m,chamfering settings r,tool-tip angle a, minimum cutting
amount Q (/\d min) and reserved thread depth R(d) are modal codes. They remain
valid until another value is defined.

(3) The feed-rate between C and D is defined by F and fast feeding is applied to other

paths. The (+)(-) values of the increments in Fig. 3-39 are as follows:

U, W  :Negative (determined by the directions of AC and CD).
R : Negative (determined by the directions of AC).

(v

T
Aqg
N
Adm
0
|
d v
t

Fig. 3-45 Cutting Description

(4) The thread height K is acquired from the thread pitch and the tool nose angle. The

formula is:
Thread height k= (pitch/2) / Tan (angle/2)

Tan (angle/2),acquired from the trigonometric table.

Ex: If tool nose angle a=60°, Thread pitch F(1)=2 mm.

/\3%[/ Tiread de( 1T}, [
_L Fig. 3-46

Thread heightk = (2/2) / Tan(60/2)
=(1)/Tan 30 =(1)/0.5774 =1.732
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The first cutting depth (cutting amount) is /\d,the n cutting depth is Ad\/;l, the
cutting amount will decrease progressively every time. Note that n should not exceed 30.

Otherwise, an alarm will be generated. In this case, please use the normal thread cutting.
Clalple :
If tool nose angle a=60°, Thread pitch F (1)=2 mm.

as shown in the above example, thread height k= 1.732
X=20-2x1.732=16.536

DA
_V_{
| ” & 1.732
=
*
— 20 — 16.136 > [

l e ——
I

r1g. 3-47 G76 Programming Example

N10 G0 X30.0 Z60.0

N20 M03 S2000

N30 G76 P011060 Q100 R0.200

N40 G76 X16.536 210.000 P1732 Q900 F2.00
N50 M05

N60 M02

Notes on thread cutting are identical to G32 and G92. The chamfering settings are also
applicable to G92 thread cutting canned cycle.

[T] Notes on Col lpound Canned C[Ile [TI[1T1][6T]

Every command of a compound canned cycle must contain correct P, Q, X, Z, U,
W and R values.

In G71, G72, G73 blocks, the block defined by P must contain either GOO or
GO01.0therwise, alarm will be generated.

G70, G71, G72, and G73 are not allowed in MDI mode. Otherwise, an alarm is
triggered.
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In G70, G71, G72, or G73, no M98 (call subprograms) and M99 (quit
subprograms) are applicable to blocks defined by P and Q.

When executing G70~G73, the serial numbers defined by P and Q should not be
the same.

In G70, G71, G72, and G73, chamfering and R angle should not be used to
terminate the last positioning command used for fine cut shaping blocks defined
by P and Q.

o s L[ T1Coordinate s ste[ | [| [ pindle [1al|p speed settin||

1. The settin[ /funtion fo the [alillul] spindle speed 11 [T nor[Jallll oes [lith
settin /fun/tion of the [onstant surfale [uttin[/[1/[6[1

For(]at:

G50 S

S : Max. spindle speed (rpm or rev/min)

2. [orlin[] [oordinate offset funltion[]For [ontinuous proless of [lultiple
Uor[ pieles[ | lor[lorilin [an [e set [ia [ontinuous offset settin/ | of tool start

point!

For([]at:

() G50U (X -direction offset ) °
(2) G50W _ (Z -direction offset ) °
Oraliple :

O 11 (Main program number )

N10 G10 P500 A1 BO (X —direction work coordinate offset clearing )

N20 G10 P500 A3 BO ( Z —direction work coordinate offset clearing )

N30 T01

N40 M98 P02 L5 ( Call for 0002 subprogram, successively for 5 times )
N50 M99
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O[12 (number of subprogram )

N1 G50 W10. ( 10mm offset of tool start point each for every time )
N2 G01 U-10.

N3 G00 U10.

N2 M99

Des!ription !
(1) Please give “G10 P500 A1 B0”, and “G10 P500 A3 B0 at the beginning of
program.

(2) The “L suffix” of an M98 command indicates number of offsets to be

performed. (See description of M98 command).

A Constant [urfa’ e [ peed Control ON[1][ 6

For(]at:

G96 S

S : Surface cutting speed (m/min)

The surface cutting speed refers to the relative velocity between the tool-tip and cutting
point (on the surface) of the rotating work-piece. A tool has its advised surface cutting
speed range for optimizing the cutting result. G96 is used to control the surface cutting
speed. The relationship between the surface cutting speed, work-piece diameter and

spindle rotation speed is expressed by:

V=nDN

v : The surface cutting speed is the S value of G96.
D : Diameter of the surface is sut, m.

N : Spindle rotation speed, rev/min.

When the surface cutting speed is constant and the tool cuts the surface inwards, D will
become lesser and N will become greater. Hence the max. rotation speed must be

limited using G50 S__. Once this limit is reached, the speed will not increase any more.
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Ex: N10 G50 S2000 - - - Max. rotation speed of the spindle is 2000 rpm.
N20 G96 S200 -+ - The constant surface cutting speed is 200 m/min.

1200 Constant [urfale [ peed Control OFF[ ][]

Format:

G97 S

This function maintains the spindle speed defined by S. It cancels the constant surface

cutting speed at the same time.

(121 Feed-rate [ettin[ [ 1T T1][T]

G98 : Feed per minute, mm/min

G99 : Feed per revolution, mm/rev

The feed-rate F in H6D-T turner series is defined by G98 and G99. G99 is the default

value. The conversion formula is:

Fm=Fr*S

Fm : Feed per minute, mm/min.
Fr : Feed per revolution, mm/rev.
S : Spindle speed, rev/min.

[122 (m[hMetril Measure! Jent Mode (11211121

For[]at[]

G20 -- System measurement in INCH mode

G21 -- System measurement in METRIC mode
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1207 Deep Hole Drillin[I/C[[1e [T/ alis[J[ T[]

For[at[

G83 zZW) Q R F ; Deep hole drilling cycle

G80 ; Fixed cycle for drilling cancel
Laralleters_

Z(W) : Point the hole position with absolute or increment
Q . Each depth of drilling (Unit: um , Q10000=10mm)
¢ If Q with no values that drilling motion will finish one time.
R - Point of reference with go forward or move backward
% Absolute position
¢ If R with no values that it will according to now Z coordinates be R

values.
F - Drilling speed feed-rate (mm/rev)
X
b
R
' ]
o TleT fo
- o ,S S
ol
|
|
"l
L, » |
1 |
Pause time '
5. 9!
7 % -
z

Fig 3-48 G83 Dirilling

(12007 Tappin[ICllle [0

G80 : Fixed cycle for drilling cancel
G84 : Tapping cycle
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For[]at[]

G84 X(U) ZW) Q R _F D

-
-

Pause time

Fig 3-49 G84 Threading

101 [laral]eters(]

Z(W) : Point the hole position with absolute or increment ( [-dire[tion )
R - Point of reference with go forward or move backward
% Absolute position
¢ If R with no values that it will according to now Z coordinates be R
values.
Q - Each depth of tap cutting (Unit: um , Q10000=10mm)
s If Q with no values that tapping motion will finish one time.

- Set the spacing thread pitch of the tapping tools (F1.0=1mm)

o]

D - First spindle end face threading if D parameter is not specified.

200 Jomom gt DU FOd D1

(1) X(U) : Position of hole bottom is specified by an absolute or incremental

value (X-direction)
(2) D=1 : Threading of second spindle lateral face

(3) Other parameters are the same as above
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(0 O o O OHOOFCOD D2

(1) Z (W) : Position of hole bottom is specified by an absolute or incremental
value (Z-direction)
(2) D=2 : Threading of third spindle end face

(3) Other parameters are the same as above

G84 and G80 are used in pairs. If G80 is missing, program will report an Err18.

CIL1] [l-alis applilation e allplel]

N10 M70 ( third spindle switched as servo-spindle mode )
N20 T1

N30 G0 X-20.CO0.

N40 Z3.

N50 G84 Z-20.F1.R2.D2

N60 C60.

N70 C120.

N80 G80

N90 M71 ( third spindle switched back to main spindle mode )
N100GO Z20.

N110 M2

CIL1) [ —alis applilation e allple[’

N10 M60 ( Second spindle switched as servo-spindle mode )
N20 T1

N30 G0XS5.C0.

N40 Z3.

N50 G84U-10.F1.R4.D1

N60 C60.

N70 C120.

N80 G80

N90 M61 ( Second spindle switched back to spindle mode )
N100 M02
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[120] (laliliar /Fun[tions M-[ode[ [ -[ode

The auxiliary function M-code is comprised of the letter M and 2 digits attached behind
(M-codes for general), different codes represents different functions as shown below:

Currently, H6D-T Series provides the following M-codes:

Table 3-10

M-CODE Function

MO0 Program Suspension.

MO1 Selective stop

MO02 Program End.

MO3 Spindle rotates in normal direction

MO04 Spindle rotates in reversed direction

MO5 Spindle stops

MOS8 Coolant ON.

M09 Coolant OFF.

M10 Spindle chuck tightened

M1l Spindle chuck loosened

M12 Tailstock forward

M13 Tailstock backward

M15 Count plus 1

Ml6 Count clear (to zero)

M30 Program end

M33 Workpiece Collector Protrude

M34 Workpiece Collector Extract

M35 Tailstock Chuck Clamp

M36 Tailstock Chuck Release

M40 Chip Remove CW

M41 Chip Remove CCW

M42 Chip Remove Stop

M43 Feeder Start

M45 Select Skip Start

M46 Select Skip Close

M47 The Spindle should rotate after releasing the Chuck

M48 When releasing the Chuck, prohibit the spindle rotation.
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M-CODE Function
M50 Set Spindle 1 to Servo Axis Mode.
M51 Set Spindle 1 back to Spindle Mode.
M55 Start in-process Tool offset change instant avail.
M60 Set Spindle 2 to Servo Axis Mode.
M61 Set Spindle 2 back to Spindle Mode.
M63 Spindle 2 CW
Mo4 Spindle 2 CCW
M65 Spindle 2 Stop
M70 Set Spindle 3 to Servo Axis Mode.
M71 Set Spindle 3 back to Spindle Mode.
M73 Spindle 3 CW
M74 Spindle 3 CCW
M75 Spindle 3 Stop
MS80 Enable axial direction without homing
MS1 Disable axial direction without homing
Mg4 Spindle brake hold
M85 Spindle brake release
MO8 Call subprogram
M99 Program cycle
M30 Program end
M300 Enable round-angle connection between blocks
M301 Disable round-angle connection between blocks
M362 Switch to Spindle 1
M364 Switch to Spindle 2
M365 Switch to Spindle 3

Using CW, CCW of spindle:

1. MO3: First spindle clockwise (CW)

Format:

(1) MO03 SXXXX

EX.: M03 S1000

(2) MO3

; Command first spindle to rotate CW at 1000rpm.

If M03 is not followed by an S-code, spindle rpm is not specified; spindle
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will rotate CW at the previous speed.
2. MO04: First spindle CCW

Format:

(1) M04 SXXXX
EX.: M04 S1000 : Command first spindle to rotate CCW at 1000rpm

(2) Mo4
If M04 is not followed by an S-code, spindle rpm is not specified; spindle
will rotate CCW at the previous speed.

The auxiliary function code S-code is for spindle rpm control, maximum setting range:
S999999.

EX: S1000, means 1000 rpm

126 ‘ulprolral]

Where there are certain fixed programs or command groups in a main program that
demand repeated execution, these commands could be saved in memory as subprograms,
so that the main program could be designed with a simplified structure. Subprograms

can be called out one after another in auto mode.

10)  [trulture of the [u/ pro/ral]

The structure of the subprogram is the same as the main program except that the

subprogram ends with an M99 command.

PROGRAM 05 + + + + - Subprogram number
+ Content
- Content

M99 + ¢+ + + Subprogram ends

If a subprogram is not called by the main program but executed directly by pressing

“CYCST”, the program loops.

201 [llelution of the [ul proliral




Format:

M98 P

Ex:

L

: Subprogram number

3 G/M Codes

: Execution times of the subprogram. If not defined, the subprogram is to

be executed only once.

M98 P05
M98 P05 L3

Execute subprogram No 5 once.

+ Execute subprogram No 5 three times.

Stepwise Call: the main program calls the first subprogram, and the first subprogram

calls a second sub-prgrams. The H6D-T Series controller provides a maximum of 8

levels stepwise calls:

(take for an example of 5 layers)

OROOREM A OROORIM 2 OROORIM 3 OROORIM 4 OROOREM O
N1 ... N1 ... N1 ... N1 ... N1 ...
NCMI8012 / NCMI803 / NCMI804 / NCME8OD /

N31 M2 N32 MLTJ \ N32 MLTJ \ N32 M1 \ N32 ML

Fig. 3-50 Subprogram Stepwise Call

The M98 and M99 blocks should not contain any positioning commands, such as X...,

Z....
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(120 Tool [adius Col |pensation

(1211  Total Offset Col 'pensation [ ettin[ land Can!ellation

Total offset compensation = Length compensation + Wear compensation

Format:

Table 3-11

Compensation Set | Compensation Cancel

Without Turret Too TOO
With Turret Toonono Tooc00

oo:  Compensation number, indicating which set of compensation data is to
be applied.

oo:  Tool number, indicating which tool is to be selected.

When a compensation number is selected, the control unit will simultaneously select the

X-axis and Z-axis compensation values for tool length and wear compensation. These

values are be summed up for compensation of the tool path.

Any small differences between the cut work-piece and specifications found during the
cutting test after the tool is calibrated, can be remedied by wear compensation (referring
to the Tool Wear Compensation page). If the difference is very small, positive values

should be used. If the difference is large, negative values should be used.

Ex: N10 G01 X50.000 Z100.000 T0202
N20 Z200.000
N30 X100.000 Z2250.000 T0200

[allof [rolrall ref. [oinCafler (o[l (o[l Ondl)

N20

[Jalof [rolrall ref. Coin[ 1 efore [O[[L

Fig. 3-51 Example of Tool Length Compensation
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In this example, T0202(T202) indicates that the second tool and the second set of
compensation data are selected. T0200 (or T200) indicates that the tool length

compensation is cancelled.

_alue of [0/ |pensation
1. Value of compensation is normally set by the last digit or the last 2 digits of a

T-code. Once a T-code is specified, it remains effective until a subsequent
specification is made. In addition to tool-tip compensation, a T-code can also be
used for specifying tool-length compensation.

2. A change of compensation setting is usually made in compensation-disabled mode
when selecting another tool. In the event a change is made during a compensation
mode, the end vector of the program will be calculated according to the specified

compensation value.

Notes:

1. After powering the CNC, compensation is automatically cancelled and the
compensation number is reset to “0” or “00”.

2. Compensation must be cancelled to execute "Auto-CYCST".
The length compensation command "T-code" can form an independent block in
the program without positioning definition. CNC executes an internal
computation for compensation, but the tool does not execute any positioning

movement.

1212 Tool-tip [Jadius and Direl[ tion of Fi titious Tool-tip [ /[ 1[[J[2[ ][]}

Fun|tions and [urposes!’

A tool tip is normally in an arc shape, therefore when a program is run, a tool tip is
assumed to be the front end of the tool. In this sense, shape of an actual cutting will be
different from the programmed cutting due to the arc-shaped tool tip. The Tool-tip
Radius compensation is a function designed for automatically calculating an error for

compensation via setting a tool-tip radius.
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N
= //l
TN
r | Tool nose center path at programmed
h .
machining shape

\ £ | Tool nose center
Actual machining ‘4[%;} ~ I.'I %

Machining shape commanded in program
Hypothetical tool nose point

Fig 3-52

[roltrall Forl at[]

Call a tool number for compensation

Too or Toonono
G41(G42) X(U) _ Z(W)__
G40

Set compensation

..... Cancel compensation

Before using G41 and G42, inform the NC unit which tool-no. is to be used. The
application is totally dependent to the tool path and the relative position of the tool. As
shown in Fig. 3-53, looking forward along the tool path, use G42 if the tool tip radius is
on the right side of the tool path (radius right side offset compensation); use G41 if the

tool tip radius is on the left side of the tool path (radius left side offset compensation)

(142 [ri T Tidel]

Lirellion of (ool [all
U
Horl]
Liele
U

Lirellion of (ool [all
041 lef(Lidel

Fig 3-53 Application of G41 and G42
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Tool-tip and assu' ed tool-tip dire tion

When executing tool-tip radius compensation, the radius and arc must be accurate;
otherwise, the cutting result will not be precise. Manufacturers of disposable tools
always provide accurate tool-tip radius data. The radius data are to be entered in the

"[1" field on the Tool Length Compensation page (unit: mm).

Besides the tool-tip radius, the direction of fictitious tool-tips must be acquired (refer to the
position of P in Fig. 3-54). The direction is defined by integers 0~9 (Fig. 3-44). In the system
with tools on the top (rear) holder, the direction 3 is for outer diameter cutting, while the
direction 2 is for inner diameter cutting. The data of fictitious tool-tip direction are to be

entered in the " T" field on the Tool Length page.

Once these two data are acquired, the control unit compensates for the tool-tip properly

by calculating "[I" and "T'" values internally after giving the tool-tip radius

compensation command.

Cire[Tlion-1 Cire[Tlion-2 Cire Tion-0,

Q

Lirellion-3 Lirellion-4
D/ Or G0 Cified al Celow
2 6 1
Cirellion-[] Lirellion-6 / \
o O U
CirelTlion-7 Cire[Tjon-8 0 3 8 4

Ol

QO

L.

Fig 3-54 Fictitious Tool-tip Direction
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Tool-tip point and [0/ |pensation operation

(1) Process using center of tool-tip radius as the starting point:

End Point

Nole R [enler [alllwill (ool
nole radiull[ol][enl[alion

Start point

—————— X ro'rall [ed [all OF=----
}j Ma TininT Tale wiTlno Dallinin] [Tale will ool

0ol nole radiull o] CenCalon nole radiull[o[][enlalion

Fig 3-55

(2) Process using tool-tip as the starting point:

‘\\ End Point

__".: /
' Mal Linin(I[Tale willlno (ool
—,  hole radiulllol]lenlalion Start point

f 1 Ill:'_l L, H—.-’T '| -
I|' |I | 1'_)' - r
iy e
B a//$§ﬁ ;EL ’**4:{t:;
\ / Nole R (0ol nole [oin[] Crolral Ced [allor

!
\ Cawill ool nole radiury  allininll[Tale willl (ool

Y, o[l enlalion nole radiull ol [enlalion

Fig 3-56

_tart of tool-tip radius [0 ]pensation:

When compensation is disabled and all the following conditions are met, tool-tip radius

compensation starts:

1.  Executing a G41.G42 command.

2. Executing a move command excluding the arc commend. When used during a

G02, GO3 arc-cutting, system will issue an error alarm.



3 G/M Codes

In a continuous or single block execution, when a compensation starts, 2 to 6
program-sections must be read for calculating an intersection point (read 2
program-sections when a move command exists; read up to 6 program-sections when a

move command does not exist).

Mal Tinin() )
[rolrall L T N S N GO0 - G4l
Lfarlinl] o [re-read
2 0 [llolIT]alead
///f fgﬁ/f /”/r /;7
Cre-read T 5 GO0_; G41_;
Luffer / |

Cxelulion AT A5 |60 | AGa |60 | 602 s

[lolT1]

Fig 3-57

Two types of tool-tip compensation can be determined by C251: C251=1 for Type A,
C251=0 for Type B.

Notel | The often seen terms, Inside and Outside, are defined as follows:
‘mside[] Tllo [lolellent prolrall-se tions halin[] an interse(tin_| an[le
lar( er than or el ual to180° [

Outside[] Two movement program-sections having an intersecting angle within

0~180°
Inside Outside
Work side program path
D777 _ :
program path 7 []W(irquISifg{) .
a =180° - . .

Fig 3-58



HUST CNC H6D-T Manual

_tartin | Jof tool-tip radius [0/ | pensation:

With the G41.G42 command alone, the tool will not perform a movement according to
tool-tip radius compensation. A tool-tip radius compensation does not start on GO0O; it

only starts on a G01, G02, or GO3 command.

When a G41.G42 command exists in the same block with a move command, the move

command is processed as a G01 command.

1. Inthe case of a single command of Chamfer inside G41.G42: (Fig. 3-59)

Program path
{ T
4 e
N1 G42: i Tool-tip radius center path
N2 GO0 X_Z_: / >
. T : // {_’_,-"" N3
N3 G0l X ZF : /N2
o
! Ni
E Program path
N1 G42: Tool-tip radius center path
N2 GO0l X ZF : N3 >
N3 GOl X Z Intersecting
- point
!
Program path
l T
_ ’
N1 G42: Tool-tip radius center path
N2 G0l X ZF : "
ZF i N4
N3 GO0 X Z_
N4 G0l X Z_
l
l Program path
~H
N1 G42; e
N2 GO0 X Z_ 4 Tool-tip radius center path R
y — =
N3 GO0 X Z_ £ N4
N4 G0l X ZF f/
|
! |2
|
|
*
M1
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~

N1 G42 Program path
N2G00X Z_ GO3
N3GO03I K F Tool-tip radius center path
N1/
Fig 3-60
R Program path
N1 G42
N2GOIX Z GO
Tool-tip radius center path
N3G031 K F_

~

N1/
Fig 3-61

When chamfer inside G41.G42 exists in the same block with a move command:

Program path
l
N1 G42 X 7 . Tool-tip radius center path
N2 GO0l X ZF ; I i
Intersection
! point

Fig 3-62
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3. Chamfer outside (obtuse angle) G41.G42 command only:

N3 Tool-tip radius center path

N1 G41;

N2 GO0l XZF :
N3 G0l X Z :

l "ﬂL
£
N1 41 - j_,-"' Program path
N2 GO0 X Z : Nix 7
N3 GOl X ZF : K
s
/y
{ Y
L
N1
) ) Tool-tip radius center path
! Intersection point N3 »

Program path

N1
! Tool-tip radius center path
N1 G4l: /H’L ) N4 )
t
N? GOl XZF : N3 ) L
o
N3 GO0 X Z ) VA
N4 GOl X Z S
Z_ S
!
N2
N1
! Tool-tip radius center path
N4 .
N1 G41: /
! Program path
N2 GO0 X Z ; N3/ J
N3 GO0 X Z : _,; 4
N4 GOl X ZF : Ve
: {
|
N2|
e NI

Fig 3-63
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4.  Chamfer outside (obtuse angle) G41.G42 exists in the same block with a move
command:
N2 Tool-tip radius center path
! Intersection point >
Program path
Nl 41 X Z_;

N2 G0l X ZF_:

!

Fig 3-64
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5. Chamfer outside (acute angle) G41.G42 command only:

Type A

Type B

l
N1 G41;
N2 GO0 X Z_:

!

N3 G0l X ZF :

Tool-tip radius center path
N3

Y
L *_Program path

Tool-tip radius center path
- -

Program path

!

Tool-tipradius-centempath
N3

A

s

N1 G41: e * Prooram path
- ; rogram pat
N2 GOl X ZF -
N3 GO0l X Z -
{
N1
{ Toq iﬁtip ritius center path Tepl-tip r¥dius center path
NI G41; .

N2 GO0l X ZF_: S, o i path
N3 GO0 X _Z_: U
\ N2
N4 GOl X Z :
{
° B
{ — N4
1A - L rtip radius center path
N1 G41; Tool-tip radius center path - L
N2 GO0 Xz Wt i’ro ram path
N3 GO0 X Z - * Progrgm path . \\g U
% . s
N4 GOl X Z F_- S mh NN
- - 5
l < ?m
Fig 3-65
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Chamfer outside (acute angle) G41.G42 exists in the same block with a move

command:
Type A Type B
Tool-tip radius center path Tool-tip radius center path
! N2 N2
Nl G4l X Z_- G4 Program path G41 | Program path

N2 GOl X ZF_:

!

Fig 3-66
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Operation in a tool-tip [0 | pensation [ Jode![!

In the tool-tip radius compensation (G41,G42) mode, a tool-tip radius compensation

command having the same content is not valid. Pre-reading is prohibited if a G65 L50

command is included in the tool-tip radius compensation.

1.  Rotation of chamfer inside:

Line=>Line [0 tuse an[le[]

Program path
—————————— >
" Tntersection  Tool-tip radius

-

- point center path

Program path __—="" 5 °~

Program path +.-

Line=>Line [a/ute an[le[]

¢ | Program path i

N Tool-tip radius
\\\ center path

Line=> [Ir[1[alute an[le[]

.
Arc center

f on ™ .
- Intersection ™ _ =" Intersectign
—— point - point s
Tool-tip radius Tool-tip radius S,
center path Arc center center path

Cr[=>Line [0/ tuse an le[]

- g ~—.._ Program path

4 -
r x”intersefctléon ~——
point it 2
j Tool-tip radius
L ]
center path
Arc center

Cr[=>[r[ 1[0 tuse an le[

- -

.
. Intersection ™=,
HE -

| point

center path

.
Arc center Arc center

Program path

CJr[=»Line [alute an[le[]

| ...y ATC CeNter

Program path

TT—
Tool-tip radius
center path

Dbr[-) Crlllalute an(lel]

\\"_.__\',
Vs

.
Arc center

/
Arc centér
. -

/.-"
-

-
—— e

Inssection, ] )
i Tool-tip radius center path

LS
~,
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2. Rotation of Chamfer outside: (Fig. 3.68)

Line2Line (g - 5- 130 MypeA] |Line=2Line (90° = B <1807
by Tool-tip radius center path ha

-
-
.\
-
-.

~~.. Tool-tip radius center path

-

Program path l M Intersection point Program path
|

LinedLine  (°<s5-009 MypeA] |Line2Line 0° < § <00° Type B

Program path

b

Y
Tool-tip radius center path

LineDArc (oo° - - 180° Line>Arc 0° < § <00°

Tool-tip radius ,’f
center path

Arc center

¥
Arc center Type A/ B]
ArcLine (e0° = 6 < 1809 ArcLine (©° < & <90°)
Arc center

Program path

Program path

.-~ Tool-tip radius

Tool-tip radiu;“n\ center path

center path -

2
Type A/B Arc center
Arc2Arc 90° = 6<180° Arc2Arc 0° < § <00°
» Arc center @
Program path  * lrJ *. 7
A / . Program path
/ Arc center

e _.== Tool-tip radius
T T <
» ' ~ . - center path
Tool-tip radius s ¥ ——~
center path 7k Arc center
. [Typec A/ B
Arc center
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Dire tion [han! e of tool-tip [0/ |pensation

Direction of compensation is determined by tool-tip radius compensation command
(G41, G42).

During compensation mode, without a cancellation command of the compensation, a
change of the compensation command may change the direction of compensation. But
the change does not change the starting section of the compensation, nor of the

subsequent section of the program.

Line=>Line

S

~. Tool-tip radius

“u.,\center path Intersection
~ point v

Line=> [Ir![]

Tool-tip radius center path

Fig 3-69 Change of compensating direction in a tool-tip radius compensation
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Disa/ lin|]a tool-tip radius [0/ /pensation:

When tool-tip radius compensation is enabled and all the following conditions are met,

the tool-tip radius compensation can be disabled:

1. A G40 command is executed.

2.  Executing a move command excluding the arc commend.

After reading-in the disable command of compensation, the program switches into

(compensation) disabled mode which comprises the following 3 conditions:

1. A tool-tip radius compensation ends, G40 alone disables tool compensation, and a
GO0 precedes G40, tool compensation is disabled in the block of a GO0 move
command.

2. A tool-tip radius compensation ends, G40 alone disables tool compensation, and a
G01/G02/G03 precedes G40, tool stops at the center of tool-tip radius vertically,
tool compensation remains enabled until the first move command after G40. If no
move command follows G40, tool compensation remains enabled on the
encounter of an end command M02/M30; the compensation is disabled when the
program is re-started, without an operation for disabling tool compensation.

3. A tool-tip radius compensation ends, if G40 command is in the same command
line with a move command, tool compensation is disabled in the G40 command
block.
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Disa/ lin| /tool radius [0 ]pensation:

1.  Chamfer inside G40 command only:

N1 GOl
N2 GO0

N3 G40:

XZF ;

X Z:

Program path

/_I

s _ Tool-tip radius center path

S~ N1

N1 G0l
N G0l

N3 GO0

N3 G40
N4 MO3:

XZF ;

XZI:

Program path

_ Tool-tip radius center path
R

P

N1 G0l
N GO0
NI G0

N6 GOl

N4 G40
N3 MO03:

XZF ;

X7
XZI:

Program path

# | Tool-tip radius center path
s Nl

N1 G0l
N2 GO0
N3} GO0

N4 G40

XZF ;

X Z:
XZI:

Program path

uJ

p _ Tool-tip radius center path
e N1

I
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2.  Chamfer inside G40 is in the same block as a move command:
Line=>Line _r >Line

TN Program path T
g —

R= Tool-tip radius

i %

?Tool-tip radius *

i center path

E . :
Arc center

Program path
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3. Chamfer outside (obtuse angle) G40 command only:
Type A Type B
Tool-tip radius center path TO(;%itip radius center path
: D Tadils et
: ’ N I U
Nl GOl XZF : Sl N ,
N2 G0 X Z ; Nx 7 _,]M —_— Program path
N3 G40; BT R
} ~ - - / 7
! L £
’f/ .f; -
Tool-tip radius center path
i N1
Nl G0l XZF ; p N1
T rogram path
N2 Gl X Z ; o
N3 G40
N4 MO5;
< T - ol
N5 GO0 X Z ; st |
! Wl
! !
4
1
Tool-tip radius center path 1001jt_{p radius center path
———
{ .~ NI oo Nl
no A Program path w S
Nl GOl X_ZF_: w 0 pTOSTAmpd .+~ \hProgram path
M OGO X Z o - e
M3 OGOl X Z : it g
N4 G40 o -
N5 MO5; E‘! A NE}
N6 GOl X Z_; y
, N6
!
Tool-tip radius center path Toaktip radius center path
-———— -——————————————
: N2 s P}11 th a’g Pro rar}rll1 ath
Nl G0l XZF e r,w N2 . . , - rogram pat
N2 G0 XZ ;
NI GO0 XZ : ¥ v
N4 G40 | !
. M i
! ! N3 |
v v

Fig 3-72
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4.  Chamfer outside (obtuse angle) G40 and move command in the same block:

Type A Type B
Line>Line Line>Line

Tool-tip radius center path Tool-tip radius center path

p N1 N1

i /

w0 o 7 Program path
oo A / -
,‘)/: “ ’ f: # -
E* E"

_r line _r[>Line

Tool-tip radius
~~.__center path
N\

E .

Arc center Program path

Tool-tip radius
“=._ center path

- 1
Arc center Program path

Fig 3-73
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5. Chamfer outside (acute angle) G40 command only:

Type A

Type B

N1 G0l X ZF :

Tool-tip radius center path
P el

A\

N1
Y Program path

.

Tool-tip radius center path

N1 / N
:. Program path

N2 GO0 X Z_; MW
LY =
N3 G40; W
! \';.‘
' 4
N3
Tool-tip radius center path
!
) N1
Nl GOl XZF Program path
N GOl X Z_ -
N3 G40
N4 MO5:
N3 G X Z_
) [ N3 [ N3
{ W4 N4
) ) Tool-tip radius center path
Tool-tip radius center path o * N
-— Iy
! . Nl Program path
- ., - hY ul
Nl GOl XZF : . Program path N -
y e Al
N G0 X Z 2T e " N6 | NS
M3 GOl X 7_; " Mg | NS N ~\ :
N4 GH0: W ) o \ -
- A * N3 oo N
NS M0S; NN Mo, i
N6 GOl X 7_; - .
) w2
Tool-tip radius center path Tool-tip radius center path
. N1
t oo NI 3‘pProgram path
N1 G0l X ZF : Y, Program path - -
ZF N
N2 GO0 X Z . AN N RN
— \ \N' 1N . \ w3
N3 G X Z_: S SN
N4 G40 BNN3 N2oo
\\.__ I N
! % N2
Fig 3-74
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6.  Chamfer outside (acute angle) G40 and move command in the same block:

Type A

Type B

Line=>Line

Tool-tip radius center path

Program path

Line=>Line

Tool-tip radius center path

Program path

Arc2Line Tool-tip radius center path
Arc center +

I
I

Program path

Arc=>Line

Tool-tip radius center path
Arc center+

Program path

[(2(11  [nterferenle Chel 1]

Fig 3-75

Fun|tions and [urposes!’

When pre-reading-in 2 program blocks to perform a tool-tip radius compensation, it

often results in cutting into the workpiece; this is called an interference.

When cutting a stepwise work-piece with a step value smaller than the tool radius, an_

over-cutting alarm is generated as shown in Figure 3-51.

@@ ----------- (o>

Fig. 3-76 Over-cutting (Shaded Area)

An interference check is a check against such conditions, for taking responding actions

according to the parameter.

Interference handling comprises the following 3 functions that can be selected by

parameter setting.
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Function Parameter Action
Interference check Parameter 20=0 Issues alarm and stop machine before
alarm entering block of interference.

Interference avoidance | Parameter 20=1 Alter the path automatically to avoid

function interference.
Interference check Parameter 20=2 Cutting action continues, allowing cutting
disable into workpiece.
Details __[T][ ]
Avoidance path
(G41) Y
N1 Gl XI100. Z50. ; "\<-—- S /
N2 Z70. '

N3 X300, Z120.

Fig 3-77

1.  Interference check alarm: An alarm occurs before executing N1, process stops.
2.  Interference avoidance function: N1 and N3 calculate intersection point, for
altering the path to avoid interference.

3. Interference check disabled: continue cutting into N1 and N3 lines.

[nterferen e handlin( Jalar(]

An interference alarm occurs when any of the following conditions take place:
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Interference check alarm selected: In the event of interference, an alarm is issued
before the block of interference in the program.

Interference avoidance function selected:

A. Interference occurs in two consecutive blocks in the program. (Interference
in both N2 and N3).

'|

II

{

{

Y

| Issues alarm

and stop
N1

Fig 3-78
B.  An avoidance path cannot be found (no intersection of N2 and N4),
—_- Issues alarm
and stop
N1 i
N2
L 4
& N4
T‘I3=
Fig 3-79



HUST CNC H6D-T Manual

C. Direction of program path is opposite the path after interference avoidance

(direction of path after interference avoidance is opposite to N2 direction).

Solid line:

The path after interference avoidance

[

¥

"f

Dashed line:

The path before interference avoidance

M1

H2

Fig 3-80

(120111  Notes on Tool [ladius Co! | pensation

1. When radius compensation is executed, there should be at least one block
containing positioning commands between two neighboring blocks. The following
commands do not perform tool positioning, though they have mechanical actions.

Therefore they are not allowed for continuous blocks .

MO5 + + + + M-code output
S2100 + + + + S-code output
G4 X1.000 -+ - - Suspension

G1 U0.000 + + + * Feed distance=0
G98 + + + + G-code only

2. Only GO0 and GO1 are applicable to blocks with tool-tip radius compensation. Arc
commands G02, GO3 are not allowed

3. The move block before a tool-tip radius compensation command must be GOO or
GO1. Arc commands G02, GO3 are not allowed.

4.  The tool radius compensation function is not available for MDI operation.

Tool-tip radius compensation is not allowed for G74, G75, or G76.
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6.  Pre-read preventive commands (G65, L50) are not allowed during the tool-tip

radius compensation mode.

Tool-tip [ ladius Col pensation [][al plel!

Tool number = 02, tool-tip direction = 3, tool-tip radius = 1.5 mm. The X-axis

coordinate is defined by the diameter.

[

g

Uarl I oinl]

Fig. 3-81

N10 G0 X100. Z120.
N20 G0 X0. Z110.

N30 M3 S2000

N40 G42 Z2100. T02 F3.0

Y
]

- Point S
+ Point 1

- Point 2, compensation

insertion

N50 G1 X20. * Point 3

N60 X30. Z291.34 + Point 4

N70 Z75. * Point 5

N80 G02 X44.644 757.322 125. F1.5 * Point 6, arc cutting

N90 GO1 X76. Z37.644 F3.0 * Point 7

N100 Z20. + Point 8

N110 X80. - Point 9

N120 Z0. * Point 10

N130 G40 X90. * Point 11, compensation
cancellation

N140 GO X100. Z120. + Point S

N150 MO5
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N160 M02

An over-cutting alarm is generated if you try to return to Point S directly from
Point 10. This is because the angle of 9-10-S is too sharp. The alarm is also
generated if the radius compensation is greater than 2.0 mm, which is the distance

from 8 to 9.

[120] Coordinate [ ste[

[2[11 Lolal Coordinate [ stel ] [ettin[ /[ 112

Coll[land Forl[lat[]

G2 X Y Z

Col![/and Des|ription|

If it is required to set another sub-coordinate system for the geometric shape of the
Workpiece being processed under previous Working Coordinate System (G54..G59),

then the said sub-coordinate system will be regarded as the Local Coordinate System.

(G52 X0.0 Y0.0 Z0.0: Cancel Local Coordinate System

X X
| [ |

G00 X10.0 210.0;
G52 X15.0230.0;

10—+ '@
2ol P G52

TN (Local Coordinate System Setting)
W ] e
\ o I - 7
10 LT 0
1 -7 G54
e T Work Coordinate System
4/ L\I\/ A A A ( y -_)

\ I | I -
T, 20 7

Fig. 3-82
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Example of the Program:

G54: Designate the Working Coordinate System as G54.
G52 X19.0 Z230.0: Designate Local Coordinate System to X15.0 Z30.0 position of

the current working coordinate system.

G00 X10. Z10: Quickly move to X10.0 Z10.0 position of Local Coordinate
System.

G52 X0.0 Z0.0: Cancel the Local Coordinate System setting.

Remark:

1. The Resume Signal will override the Local Coordinate System.
2. When switching G54 G59 Working Coordinate System, the Local Coordinate

System will be cancelled.

[12(12 [lasill[Jalhine [oordinate s[ Stel ] [[ ][]

Coll[land For[lat

G53X Y Z A B C_ PO
or G53X Y Z A B C

X:X-axis moves to the designated Machine Coordinate X position with GO0 speed.
Y:Y-axis moves to the designated Machine Coordinate Y position with GO0 speed.
Z:7-axis moves to the designated Machine Coordinate Z position with GOO speed.
A:A-axis moves to the designated Machine Coordinate A position with GO0 speed.
B:B-axis moves to the designated Machine Coordinate B position with GO0 speed.
C:C-axis moves to the designated Machine Coordinate C position with GO0 speed.

G3X_ Y Z A B _C Pl

X:X-axis moves to the designated Machine Coordinate X position with GOl speed of
previous node.
Y:Y-axis moves to the designated Machine Coordinate Y position with GO1 speed of
previous node.
Z:7-axis moves to the designated Machine Coordinate Z position with GOl speed of

previous node.
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A:A-axis moves to the designated Machine Coordinate A position with GOl speed of
previous node.
B:B-axis moves to the designated Machine Coordinate B position with GO1 speed of
previous node.
C:C-axis moves to the designated Machine Coordinate C position with GOl speed of

previous node.

Des!/ription

The Home Position of the machine is the fixed home position being set by the
manufacturer when manufacturing the CNC machine and such Coordinate System
belongs to a fixed system. When designated by G53 Command and coordinate
command, the Tool will move to the position designated for the basic coordinate system
of the machine. Soon as the Tool returns to zero point (0, 0, 0) of the machine, it means

the Home Position of the machine’s coordinate system.

Notil e

1. G53 Command will be valid for the designate node.

2. Before giving the G53 Command, the Tool offsetting must be cancelled (length,
wearing, tip radius offsetting).

3. The command shall be valid under absolute value programming status, and will not

avail under incremental value programming.

(1M [ orlJCoordinate [ stel ][ TI[TTTI[T]

Curpose and fun! tions/

Six sets of different work origins can be set. The coordinate system comprising these

work origins is named Work Coordinate System. The major merit of a Work Coordinate

System is_the simplified calculation of coordinates in the process program.

Details!
The program use these work coordinate origins via commands G54-G59. According to

process requirements and program design, the user may select any set, or 2 sets or even

6 sets for the process. The major merit of these Work Coordinate Systems is the

3-100
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simplified calculation of coordinates in the process program.

1. The following table describes the relationship between G54~G59 Work
Coordinate System and setting values of X, Y, Z, A, B, C items of MCM
parameters 1~120. Th rdinate parameter rk origin
machin rdinat tting the machine origin as zero, therefore the work
origin settings of work coordinates G54~G59 are as follows

An illustration is given taking X & Z 2 axes as the example:

Table 3-12
Work ) ) ) )
. Parameter X-axis setting | Z-axis setting
coordinate
Item/Number value value
system
G54 1(X), 3(Z2) -100.000 -70.000
G55 21(X), 23(2) -30.000 -80.000
G56 41(X), 43(2) -50.000 -80.000
G57 61(X), 63(Z2) -50.000 -70.000
G58 81(X), 83(2) -60.000 -40.000
G59 101(X), 103(Z2) -40.000 -20.000
X
Mechanical
90 -80 -70 -60 -50  -40 -30 20 -10 Origin
N A R N R A NN N ,/ 7
G54
° L .10
L 20
G55
° L 30
G59
'Y L 40
G56 G57
. ° ° L 50
) — -60
G58
L 70

Fig. 3-83 G54~G59 Work Coordinate System
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2. When a Work Coordinate System is selected, program coordinates also change
accordingly. The altered coordinates are based on the Work Coordinate System.
Adding circular and semi-circular cuttings in program of the above figure, the
application of G54 and G55 can be described by the following example. (Fig.3-84)

Y

-90 -80 -70

-60

|

50 -40

4

A

Mechanical

Origin

54

GSQ

157

G58

Crolrall [lallple[!

N1 G54
N2 G0 X0 Z0

N3 G2 1-7.0 F200

N4 GO
NS5 G55
N2 GO X0YO0

N6 G1 W10.0 F300

N7 G3 W-20.0 R10.0 F300
N8 G1 W10.0 F300.

59

Fig. 3-84 G54~G59 application

-10

-20

-30

-40

-50

-60

-70

Select the first work coordinate

. Positioned to program coordinates X0, Z0,
(Machine coordinates X-10. Z-70.)

i

. Cut a full circle with R7.0 clockwise

Set feed mode as FAST
Select the second work coordinate

. Positioned to program coordinates X0, Z0,

(Machine coordinates X-30., Z-80.)

. Z-axis cutting incremental feed command, travel
+10.0
. Cut a R10.0 semi-circle counterclockwise

. Z- axis cutting incremental feed command,
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travel +10.0
N9 G28 ... If MCM parameter of first reference point =0,
program returns to machine origin

N10 M2 ... Program end

1. Selection of Work Coordinate System is done by giving G54~G59 commands.

2. After giving G54~G59 commands, machine coordinates of the program origin
alter according to the new Work Coordinate System.

3. Controller automatically set as G54 Work Coordinate System when the machine

tarts or when Reset is pr

[12[] Corner [hallfer [IC[1Tround-an(le 'hallfer [T fun[tions[]

In a command block for forming a corner from a continuous line of any arbitrary angle
or from an arc, “[C[7” or “[[ll[” can be used at the end of block to perform a chamfer or a

round-angle chamfer. They are applicable to both absolute and incremental commands.

[12[11 Challfer (1 CI[I1]

Fun|tions and [urposes!’

In 2 consecutive blocks, the “IC[T” command in the first block executes a corner
chamfer, “IC[? stands for the length from the assumed starting point to the end point of
the chamfer.
ColJlJand For![at[]

N100GOxX Z ,C

N200GOx X  Z [}
Where:

GOx : can be any of the GO0, GO1, G02, and GO3 commands.

,C_:1s the length from the assumed starting point to the end point of the chamfer.
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Crolrall [[allple[!

1. Line— Arc

[ I'olule value (bl [Jand

NI G28X Z;

NZ GO0 X50, Z100. ;

N3 GO1 X150. 250, ,C20. F100 ;
N4 G02 X50. 70 10 K-50. ;

Relalive value [0l [land
N1G28XZ;

N2 G00 U25. W100. ;
N3 GO1 U50. W-50. ,C20, F100 ;
N4 G02 U-50. W-50. 10 K-50. ;

2. Arc— Arc

[ Iolule value (bl [Jand

N1 G28 X Z;

N2 GO0 X20. Z140.

N3 GO02 X100. Z60. 1100. K0. ,C20.
F100 ;

N4 X60. Z0 180. K-60. ;

Relafivevalue ol lland
N1 G28 X Z;

N2 GO0 U10. W140. :

N3 G02 U40. W-80. R100. ,C20. F100 ;

N4 U-20. W-60. 180. K-60. ;

X

Ul ollelilal Lorner inler el lion
[loinlJ

3-104

— — Z
50 100.
Unit (mm)
Fig. 3-85
X
260.4.
220.1
] “[Tollelilal forner
in‘erellion [oin(]
: C20.
1001 C20.
1 Na
L N3
20
& e
Unit (mm)
Fig. 3-86
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(12 [lound-an(le (hallfer (1T

Fun|tions and [urposes!’

In 2 consecutive blocks, the “/T1I[T7" command in the first block executes a round-angle

chamfer. “[T1[ 7 stands for the radius of arc of the round-angle chamfer.
ColJlJand For![at[]

N100GOxX Z R
N200GOxX  Z

Where:
GOx : can be any of the GO0, GO1, G02, and GO3 commands.
,R_ 1isthe radius of round-angle chamfer.

Crolrall [[allple[!

1. Line— Arc

[ I'olule value [bll[Jand

NIG28XZ:

N2 G00 X60. Z100. ; X Ebmiﬁbmmml “orner inlerl el lion
N3 GO1 X160. 250. ,R10. F100 ; R

160. o3
N4 G02 X60. 7010 K-30. ; P

N3
N4

Relalive value [o[][]and 60.4
N1G28X7Z;

. N
N2 GO0 U30. W100. ; @P Y T
N3 GO1 US0. W-50. .R10. F100 ;
N4 G02 U-50. W-50. 10 K-50., ;

Unit (mm)

Fig. 3-87
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2.  Arc—Arc
[ Iolule value (bl [Jand
N1G28X Z; « llollelilal Corner
inlerCellion [oin[]
N2 G00 X60. Z100. :
N3 G02 X160, Z50, R60 ,R10. F100 ; 160. \e‘ >
i
N4 X60. Z0 RS0. : ) ’
] R10
N4 N3
60.4
Relalive value [ol][Jand
NIG28X Z; 7
N2 GO0 U30. W100. : ‘ e 1
N3 G02 U50. W-50. 150. KO ,R10. F100; Unit (mm)
N4 U-50. W-50. 10. K-50. ;
Fig. 3-88

[111] Liner anlle fun/tion [T}

Fun|tions and [urposes!’

Given a line angle and end coordinates of any axis, the end coordinates of another axis

can be calculated automatically.
Colllland For! at(]

GOl Z(X)A

X
| (X .2)

-

Fig. 3-89
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Crolrall [[allple[!

NO1 G00 X50.0 Z50.0; Fast positioning to a specified point
NO02 GO1 Z100.0,A45.0; end point absolute Z-coordinate is100, tool path is in a
45° phase difference with the level axis.

X-coordinate will be 100 after program execution.

(100.100)

(50.50) Fig. 3-90
Details[]

1. Angle indication:
Starting from the first axis (horizontal axis) of the selected plane, the
counterclockwise direction (CCW) is positive, counterclockwise direction (CW) is

negative.

2. Range of angle:
— < 0<360.00, for an angle exceeding the 360.00 range, divide the angle
by 360.00 degrees and take the remainder. E.g., for an angle of 400.00 degrees,
the remainder 40.00 after divided by 360.00 will be the specified angle.

Other relel ant fun/tions!
Line angle + Chamfer/ Round-angle chamfer
i) O

N1GO1IX LA C
N2GO3X 7z I J
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N

NI

z Fig. 3-91
oo2 -

N1GOIX LA R
N2GO3X 7z I J

T

Fig. 3-92

(11 [eolletr[Ifun(tion (o] land

Fun|tions and [urposes!’
If the intersection point of two line segments is hard to get, using inclination of the first
line and absolute coordinates of the end point of the second line and its inclination, the

end point of the first line can be determined automatically by the internal system, with

the move path controlled automatically.

Coll[land For[lat[]

GO1,A__ ; Specifies inclination of the first line

3-108
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GOl X Z A Specifies the absolute coordinate of the end of the

next block and the inclination.

X
?
Z
Location Horizontal Axis
E (Z:,X2)
Fig. 3-93
Crolrall [[allple[!

NO1 G00 X0.0 Z0.0

NO02 G01,A45.0 ;

NO03 790.0 X0.0 ,A135.0 ;

S (100,0) E (100,0)
Fig. 3-94

Details( |
1.  Angle indication: Starting from the first axis (horizontal axis) of the selected plane,

the counterclockwise direction (CCW) is positive, counterclockwise direction
(CW) is negative.

3-109



HUST CNC H6D-T Manual

2. Rangeofangle: —  <3<360.00, for an angle exceeding the 360.00 range,
divide the angle by 360.00 degrees and take the remainder. E.g., for an angle of
400.00 degrees, the remainder 40.00 after divided by 360.00 will be the specified
angle.

3. Report an error if relative coordinates are used for the end coordinates of the
second block.

4.  Report an error if the two lines have no any intersection point, or the intersection

angle is less than 1 degree.

Other rele ant fun!tions(

1. Specify a chamfer or round-angle chamfer only when the angle of the first block is

specified.

IR} B
N1 GO01 ,Aal > Ccl
N2 GO1 Xx2 Zz2,Aa2

2
N1 GO1 ,Aal > Rrl
N2 GO1 Xx2 Zz2,Aa2
(X.,Z,) (X.,7.)

(X.,Z.) X.,Z)

Fig. 3-95
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2. Geometry function command 1 can be performed after a line angle is specified.

D

N1 GO1 Xx2 ,Aal
N2 GO1 ,Aa2N3 GO1 Xx3 Zz3 ,Aa3

. Horizontal Axis
Locat
ocation E (Zz, Xz)

Fig. 3-96

(112 [utollatil | allulation of Line-[ r[ interse[tion point

Fun|tions and [urposes!’

Automatically calculate the coordinates of a line-arc intersection point when it is not

specified, with automatic control of the move path,

Coll[land For[lat[]

GO1,A__ ; Specifies inclination of the first line
G02(G03)X Z P Q H ; Specifies the end point and absolute

coordinates of the center of the circle of
the next block, and the selection of the

intersection point.

Notel!
P, Q: the absolute coordinates of centers of arcs of the X, Z-axes

H : Line-arc intersection selection
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1 : Using the shorter line as the intersection.

2 @ Using the longer line as the intersection. [??77?]

(x2, 22)
Fig. 3-97
N1 GO1 ,Aal N1 G02(G03)Ppl Qql H
N2 G02(G03) Xx2 Zz2 Pp2 Qq2 H__ N2 GO01 Xx2 Zz2 ,Aa3

Details(]

1. Report an error when the second block is not absolute coordinates.
2. Report an error when the second block is an arc without P,Q specifications.

3. Report an error if the lines have no intersection point with the arc.

"lelationship [ith other fun!(tions!'!

1. Finding line-arc intersection point + chamfer

oot -
N1GOlA _,C
N2G03X Z P Q H

N1

7 Fig. 3-98
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Finding line-arc intersection point + round-angle chamfer

oo2 .
N1GOlA R
N2G03X Z P Q H

N1

Fig. 3-99
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4 MCM Parameter Settings

[ MCM [aralleters

(1 MCM [aralleters

The MCM parameter setting function allows the user to define the controller system
constants according to mechanical specifications and machining conditions.

These parameters are classified into two groups: basic parameters and MCM
parameters.

(i Clasill[laral]eters

Quickly press the I\i/COM key twice to enter the parameter setting screen > as shown
below:
G71,G72 gointo -00.000inch [ -00.000inch
G73 amount cutting X-AXIS -00.000inch Z'AXIS| -00.000inch
G71,G72 retreat -00. 000 inchl G73 segmentation 0000
G74,G75 retreat -00. 000 inch G76 fine cutting 0000
G76 Angle of tool tip 0000 [G76 chamfer Len 0000
G76 Depth of minimum cutting |-00 . 000 inch| G76 retreat [ -00.000inch
MPG Direction 1§Z ..., 0 [Graphic proportion J0000 . 000
G84 dwell at bottom time 000000 |Multi-purpose MPG 1:yes 0
G84 Acc/Dec fine tuning time 000000 |0:Diameter 1:Radius 0
(583 buffer distanceg 0000 . 000 | Chuck type 0:in 1:0ut 0
Chuck locked delay time 000000 |Metric O:mm 1:inch 0
WWait for SP speed reaching () | Screensaver 0.yes 0
MPG-test feedrate Num. 0000 | Restart,skip M98 1:yes 0
MPG-test feedrate Den. 0000 | Non-stop 0:no 256:yes 000
Restart, MTS G04 0:skip 1:run Q| TLM function O:open 1:close 0
Restart block refetch O:yes Q | Edit omit decimal 1:yes 0
Remaining days 0000000 |Lamp yellow $fsaghold - 0
Tapping Acc/Dec time (ms) 0000 | Corner connaction 1212602 0
G41/G41 interference deal with 0/1/2 | Q| Use Y axis 1:yes 0
Coolant pump error
Back ) pain) | | SYSTEM |VERSION | G54..G59 |

Fig 4-1

(1112 MCM [aralleters

The correct and proper setting of these parameters is important for operation of the

mechanical system and fabrication of the work-piece. Make sure that the setting is

correct. Press | peser| fo restart the machine when the MCM parameter is successfully

% After pressing “F5-System Parameter” key in “User Parameter” page, the System
Parameter page can be accessed; but it can be reviewed and cannot be revised, as
per the figure below. To revise the system parameters, press “F7-Revise

Parameter” key and then input system parameter password=>»initial value 123456
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and you can revise the system parameters.

PARAMETERS X-AXIS Y-AXIS Z-AXIS
Resolution-Den. (pulse) 0000000 0000000 0000000
Resolution-Num.(pitch) 0000000 0000000 0000000
Traverse speed 0000000 0000000 0000000
Rotate direction 0 0 0
Home speed-1 0000000 0000000 0000000
Home speed-2 0000000 0000000 0000000
Home direction 0 0 0
Find grid direction 000 000 000
Distance of grid error -0000.000|-0000.000[-0000.000
Software OT(+) -0000.000[-0000.000|-0000.000
Software OT(-) -0000.000[-0000.000|-0000.000
MPG Den. 0000000 0000000 0000000
MPG Num. 0000000 0000000 0000000
Pitch err comp.(-1,0,1) -0 -0 -0
Pitch err segment length 0000.000| 0000.000| 0000.000
Backlash(G01) 00.000 00.000 00.000
Encoder direction 0 0 0
Pulse cmd width 2522 0 0 0
Grid offset -000.000{ -000.000| -000.000

Coolant pump error
Back Main! ngggxordl | | ALL MCM |Pitch Error ||V|C|'I\\/|A0dify| PAGEY

Fig. 4-2: System Parameter Page 1

Signal 0:NO1:NC 2:Disable

100 EM-stop Q|19 Z-pxis OT- 0

101 X home Q |120 SP1 home signall (4]

102 Z home 0121 SP1 home signal2 0

103 X-axis error 0 |122 Spindle2 error 0

104 Z-axis error Q123 Spindle3 error (4]

105 Spindle 1 error Q|24 Y home 0

116 X-axis OT+ 0 |125 Y-axis error 0

117 X-axis OT— 0 |126 Y-axis OT+ 0

118 Z-axis OT+ Q | 127 Y-axis OT- 0

1/O Function format setting

16 X-axis OT+ QO | Co9 Tailstock FOR (4]

117 X-axis OT- Q| C10 Buzzer 0

8 Z-axis OT+ Q| o1 Bar feeder start (4]

Mg Z-Axis OT- Q| 012 Received Box (4]

120 SP1 home signall 0| 013 Tailstock chuck 0

121 SP1 home signal2 Q| C14 Lamp YELLOW 0

122 Spindle?2 error Q | 015 Lamp GREEN 0

123 Spindle error 0 0

Y-axis OT- 4 PAGE ¥
Back Wain Change | | | MCM |
password Modify
Fig 4-3 System Parameter Page 2
PARAMETERS X-AXIS Y-AXIS Z-AXIS
JOG speed 0000000 0000000 0000000
U,W max in execution 000.000 000.000 000.000
Arc compensation "+" 0000 0000 0000
Arc compensation "-" 0000 0000 0000
Arc compensation time(ms) 0000 0000 0000
Arc comp. function 1:cancel Q| Tool number(1~10) 00
Tool positioning delay(10ms) 0000| Toal change time(10ms) 00000
Wear direction 0| Max value of wear 00.000
Lubricate interval(s) [000000| Lubrication time(10ms) 000000
O:row 1:electric 2:hydraulic Q| Tool carrier Q:after 1:before 0
Pulse type 0:P+D 2:AB Q| Full automatic 1:yes 0
G01 Acc/Dec time 000000|G00 Acc/Dec time 000000
G99 Acc/Dec time 000000|MPG Acc/Dec time 000000
Home setting 2o 14, +7 Q|ATC reverse delay time 000000
Follow error checking1xz2:vz Q| Follow error value 000000
G892 A/D time of travel ending [0000 s |Dynamic Acc/Dec 1:yes (4]
Exec. home after EM-stop 1:yes Q]|ACC/Dec type 1.linear 2:S-curve 0
Monitor function 1:yes Q| Power off after servo alarm 1:yes (4]
Coolant pump error Q00| & PAGE ¥

2K s tain] ‘patguord| BN-MCM | FFERE | LO-mon | GEEER MCRT v [ Unlock

Fig 4-4 System Parameter Page 3
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Tools number(1~10) 00[0:Row 1:Electric 2:Hydraulic| 0
Tool positioning delay 0000[Teol change time(10ms)] 00000
Wear direction 0:"-" 1:"+" O|Max value of wear 00.000
Lubricate interval(s) 000000|Lubrication time(10ms) | 000000
Max rpm of chuck unclamp| 00000|Screen saver 1:NO 0
Chuck type 0: Hydraulic 1: General] OY axis select 1.YES 0
Multi-MPG O:NO 1:YES | 0[Tool carrier 0:After 1:Before] 0
Power on default 0:G99 1:G93 0QlAcc/Dec type 0
Pulse type 0:P+D Z:AB 0[G00 Acc/Dec time 000000
GO01 Acc/Dec time 000000QMPG Acc/Dec time 000000
G599 Acc/Dec time 000000|SF voltage balance -00.000
MPG direction Qg LE-g: Q[Spindle numberg 0
Insert blank in the MDI Q|Home setting  §Hene 1%, 0
Error count checking 0:NO 1:YES [ 0|G02/G03 sp fbk filter 0000
SIO filter constant(ms) 0000[Dynhamic Acc/Dec 0:NO 0
Non-stop 0:NO 1:YES Q00|Error count check value|0000000
SP1 chuck solenoid O:one 1:two Q|ATC reverse delay time 0000000
MPG-test feedrate Num. [0000000|MPG-test feedrate Den.[0000000

000| A& PAGE ¥
e e K e e e s e

Fig 4-5 System Parameter Page 4

O:voltage 1:pulse Q| SP rotation direction 0
0:open-loop 1:close loop Q| SP find grid O:na 1:yes 0
SP acceleration time 0000000| SP search grid direction 0
SP deceleration time 0000000| SP positioning direction (4]
SP manual rotation speed 0000| SP search home signal 1:yes 0
SP search grid speed 0000| SP encoder filter (8]
SP positioning angle —-000 . Q0| SP positioning speed 0000
SP encoder(pulse) 0000000]| SP search home speed 0000
SP command(pulse) 0000000| SP hoame shift | -000.00
Spindle voltage balance -00000| SP encoder factor 0
SP max rpm at 10V 0000000| SP encoder direction 0
SP +10V slope speed 0000000| Chuck 0:hydraulic 1:general (4]
SP -10V slope speed 0000000| SP chuck solenoid 0:one 1:two 0
SP distance of grid error  |Q000000| Power on default 0:G99 1:G98 0
SP max rpm of chuck unclamp | 00000 |GOZIGO3 SP filter constant ({0000
Power on default JOG speed | 00000 |SP stap after pro. end 1:yes 0
SP change into standard
Resolution-Den.(pulse) 0000000| Travel speed 0000000
Resolution-Num (pitch) 0000000]| Acc./Dec. time 0000
Tapping type 0:G98 1,2:G99 0
Coolant pump error A PAGE ¥
3K\ 1ain] oo vl Ispindlet]spindie2[spindies“NM,qi,]
Fig 4-6 System Parameter Page 5
SP2

O:voltage 1:pulse Q| SP rotation direction 0
0:open-loop 1:close loop Q| SP find grid O:no 1:yes (4]
SP acceleration time 0000000| SP search grid direction 0
SP deceleration time 0000000]| SP paositicning direction 0
SP positioning angle -000. Q0| SP encoder filter 0

SP encoder(pulse) 0000000| SP positioning speed 0000

SP command(pulse) 0000000| €SP home shift | -000.00

Spindle voltage balance —-00000| SP manual rotation speed 0000

SP max rpm at 10V 0000000| SP search grid speed 0000

SP +10V slope speed 0000000| SP encoder factor 0

SP -10V slope speed 0000000| SP encoder direction 0

SP change into standard

Resolution-Den.(pulse) 0000000| Traverse speed 0000000

Resolution-Num.(pitch) 0000000]| Acc./Dec. time 0000

Tapping type 0:G98 1,2:G99 0

Coolant pump error

Back  [Change
M

ain| password

Ispindle1|spindle2|spindlea[M°

Mo |
Modify

Fig 4-7 System Parameter Page 6

4 MCM Parameter Settings
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X-axis, compensation amount each segment

01/-00.000 |11|-00.000|21|-00.000|31/-00.000
02{-00.000 |12|-00.000 |22|-00.000|32|-00.000
(03[-00.000 |13|-00.000 |23[-00.000|33|-00.000
04]-00.000 |14]|-00.000|24|-00.000|34|-00.000
05(-00.000 |15|-00.000|25|-00.000|35/-00.000
06{-00.000 |16|-00.000 |26|-00.000|36|-00.000
(07(-00.000 |17|-00.000|27(-00.000|37|-00.000
08|-00.000 |[18]-00.000|28|-00.000|38/-00.000
09/-00.000 [19|-00.000|29|-00.000|39/-00.000

10{-00.000 |20|-00.000|30|-00.000]40|-00.000

YIRIARRER

A PAGE

BacK | ain] Z-AXIS | [Y-AXIS] | M o]

Fig. 4-[1 [-alis Stud [rror Offset

Y-axis, compensation amount each segment
01]-00.000[11[-00.000[71]-00.000]31][-00.000
02]-00.000][12[-00.000[22[-00.000|32|-00.000
03]/-00.000][{3[-00.000[23[-00.000|33]-00.000
04]-00.000[14]-00.000[24|-00.000|34]-00.000
05/-00.000[15]-00.000[725[-00.000|35/-00.000
06/-00.000[16]-00.000[26[-00.000|36]-00.000
07[-00.000[{7]-00.000[27|-00.000|37|-00.000
08]-00.000][18]-00.000[23/-00.000|38]-00.000
09]-00.000[19[-00.000[729[-00.000|39/-00.000
10]-00.000][20[-00.000]30[-00.000]40]-00.000

TEERE

A PAGE

2 yiain] Z-AXIS | [X-AXIS] | O it

Fig4-1[-alis Stud [rror Offset

Z-axis, compensation amaount each segment

01/-00.000(11|-00.000|21|-00.000|31|-00.000
02|-00.000[12| -00.000|22|-00.000|32| -00.000
03|-00.000|13]|-00.000{23| -00.000|33|-00.000
04]-00.000|14|-00.000{24|-00.000|34|-00.000
05/-00.000[15| -00.000|25|-00.000|35|-00.000
06/-00.000[16| -00.000|26| -00.000|36|-00.000
(07/-00.000(17|-00.000|27|-00.000(37|-00.000
08]/-00.000(18]|-00.000{28| -00.000|33|-00.000
09/-00.00019]| -00.000|23| -00.000|39|-00.000

10{-00.000 20| -00.000|30]) -00.000]40| -00.000

TERRERE

* PAGE

Back

Main] | [Y-AXIS] [X-AXIS "W i, |

Fig4-10]1J-a’is Stud [rror Offset
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(12 Des/ription of [aral eters

(1] CasilJ[Jaral]eters «

"1 For the [uttin[ /paral]eters of [ /[ 1-[1[6[ please refer to the des! ription of
respeltile [/-Code [0[][and under “[ /(M Code” of Chapter [

1. Set Urilling Cydle [uffering [listance
Format (1 o.ooo [default value: (101171

"1 hen using [ 118 drilling command, the corresponding al'is will move [uickly
from [T for converting to the buffering distance setting of (111 feeding.

2. Theratio of the horilontal ais (1] alislin graph mode
Format oooo. ooo

This parameter is for setting the scale of the graph in the graph mode.
This parameter isan initial setting; for dynamic ad/ustment, you may press
PageUP/Pagel Jown button in the graph screen for alteration.

3. Initid [duegenerated by line number during program editing
Format [ oldefault value: [ 1]

"1 hen editing the program, the line number set for the first node system shall be
"[1". If setting the parameter of thisitem as"1[", then the line number of the
second node will be"[11[".

4. Theinterva vaue obtained from setting the line number during program editing.
Format [ oldefault value: [ 1]

To set Item 3 as “17 during program editing, such parameter will be set as “1[7;
so the line number when inserting [ode 2 will be “[117, and that for Jode 3 will

be “[12[7, and so on for the rest of the other nodes.

[l Setting the chuck movement [inner, outer clamp setting )
Format [ 1o [default value: (1]
Setting [} loosen
Setting [ 1, tighten
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This parameter is for specifying whether the chuck is loosened or tightened in a
protruding action.

6. [Jorking Count Upper [imit Setting
Format 1 ooooooo [default value: (17
If the working count range is set as “[7’, then it means the counting limit will be
ignored.

To el ecute the count, please add M 15 in the working program [placed at the end
of each processed [ | orkpiecel .

If receiving M 15 Command when running the program, the system will add " 1" to
the number of the processed [ 1 orkpieces automatically. Upon reaching the upper
limit set for the (] orkpiece, the System will change to pausing status, reminding
the customer that it has completed the set working count.

After reaching the upper limit count, the count arriving status can be cancelled by

the following three methods:

a. In Auto page, click the “[7 key twice and the worked count will be cleared and
set to Lero.

b. Restart the program. [Jlou may also clear and set the worked count [ero in order
to restart the counting.

c. Pressthe Reset key and the count arriving status can also be cancelled and the
worked count will be set to [ero.

7.  Timedelay for chuck tightening
Format 1 oooo [default value: 50 unit:10ms’|

If your key-in (5[] the time delay is: S[TIms [5171 Cims[]
This parameter is set to ensure that the chuck is securely clamped on the
workpiece. In case the chuck fails to clamp the workpiece securely before
el ecuting the subsel uent block, the setting needs to be increased.

8. Remaining Service [Jays
Such parameter is provided for reading instead of writing.

To remind the user to contact the machine manufacturing when the remaining
service days are going to arrive.
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"1 hether or not wait for spindle to reach full speed before performing al'ial feed
Format [ 1o [default value: (1]

Setting [1 [} proceed the subse” uent block without waiting for the full speed of the
spindle
Setting [11, proceed with the subse” uent block after the spindle reaches full speed

For general cutting commands, alial feed can be performed without waiting for
the full spindle speed; for threading and drilling commands, to meet the technical
criteria, it may demand the spindle to reach a steady speed before performing the
cutting, therefore this parameter shall be set to 1, i.e., proceed with the subsel uent
block after the spindle reaches full speed

Setting this parameter to 1 affects the processing efficiency. Therefore the user
must consider and weigh the relationship between the technical criteriaand
efficiency rel uirements for setting a proper value.

Radius or diameter programming

Format o [Tlefaultl 1]

Settingl ][} [J-alisis radius programming.
Settingl 1, [1-alisis diameter programming.

Since genera drawings indicate drills by its radius, setting this parameter to [ ' may
facilitate the programming process. The customer may alter this parameter
according to the actual re’ uirements, so as to enable an easy and direct way for
programming.

Manud Tool Change Rotation [irection Setting:
Format (1o [default value: (1]

Setting [1[] it means C.

Setting [11, it means CCL.

The Turret service parameters can be based to set the rotating direction when the
Turret is operated under Manua Mode.

Under Manual Mode, set this parameter to facility the site Tool change [e.g. for
T1—-T0] set as “17[]
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12.

13.

14.

100

To check if the “I Point” re[ired for Tool change is working normally when
performing the C[1 and CC[! Tool change, you may set this parameter.

Omission of decimal point in programming
Format [ 1o [default value: (1]

Setting [} no omission of decimal point
Setting [11, decimal point omitted.

See 2.2.2.3 decimal point principlesfor details

If the Toal lifespan management function isactive
Format (1o [default value: (1]

Setting [ [] it means start.

Setting (1, it means close.

If the user sets stricter service lifefor al tools used, it is suggested that this
function should be activated in order to manage the tool and remind the timing for
Tool change. After activating such function, the program will stop at T-Code when
the Tool servicetime or the count is up.

Metric and imperia settings

Format (1o [default value: (1]

Setting [ [] metric system [unit: mm(
Setting [11, imperial system [unit: inch(

Setting of the measurement unit (1inch [125.4 mmLJ [] hen Setting (11, both the
coordinates and tool compensation are displayed to the 4™ digit after the decimal
point.

"1 hether or not el ecuting MTS (1[4 at are-start
Format [ 1o [default value: (1]

Setting [11] skip

Setting [11, e ecute

This setting alows the user to select whether an MST code or a [114 command
elisting before the re-start block shall be elecuted or not when the program
re-start function is enabled. The user may freely set this parameter based on actual
needs.



16.

17.

18.

100
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[Jhen the parameter is set to “[7, the MTS [1[4 command before the re-start block
will be omitted.

1 hen the parameter is set to “17, the MTS [1[4 command before the re-start block
will be el ecuted normally.

1 hether are-start skipsM (1
Format [ 1o [default value: (1]
Setting [} do not skip
Setting [11, skip

An M{TIcommand [¢call sub-program( prior to the re-start block will be carried out
normally if this parameter is set to [ |

An M[Tlcommand [call sub-program( prior to the re-start block will not be carried
out if this parameter is set to 1.

"1 hether are-start retrieves a prior block
Format [ 1o [default value: (1]

Setting [11] retrieve

Setting [11 > no retrieve

Setto “["  System retrieves a prior block when the re-start button is pressed.
Program goes to the block prior to the re-start block and el ecutes
the prior block and the subsel uent program.

Setto “1”"  System starts e[ecution from the re-start block without retrieving
the block prior to the re-start block.

I hether or not a smooth transit of tool-tip compensation is enabled
Format (1o [default value: [1]

Setting [1[] yes

Setting [11, no

"1 hen 141, 1142 function is enabled [see 3.24.21, setting this parameter to 1 will
cause the tool-tip outside compensation to disable arc compensation and take a
line compensation.

Setting for handling interference concerning [141/(142
Format (1o [default value: [1]
Setting [ [] issue alarm without el ecution

4-0
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Setting [ 1, automatically optimile trace to avoid interference
Setting [12, el ‘ecute without issuing an alarm

In case of interference during the tool-tip compensation command (141, (142, you
may set this parameter to select the handling method. [See 3.24.2 for details of this
settingl|

(2] [Iste[] [Jaralleter

20.
21.
22.
23.
24.
201

Clenominator of Machine Resolution, [I-a’is.
“lumerator of Machine Resolution, [1-a’is.
Clenominator of Machine Resolution, (+alis.
“lumerator of Machine Resolution, [+a'is.
_lenominator of Machine Resolution, [-alis.
“lumerator of Machine Resolution, [ +alis

The [alue of resolution nu' erator or deno  linator is set according to the

specification of Alia Transmission [Jevice [e.g. [ luide Screw!( ‘and the pul se count
returned by the Servo Motor. [Jenerally speaking, the speed [voltagel lcontrol type
is set according to the pulse count returned by the Servo Motor; whereas, the
position [pulsel lcontrol type is set by the pulse count after the Motor rotates for
one round. After being confirmed, do not attempt t nless instr .

ISpeed Control Typd

Cui Pitch
Resolution = uide Screw Pitc X Tooth Count Ratio

Motor [Incoder X Multiple

IPosition Control Typd

) [Juide Screw Pitch
Resolution = X Tooth
Motor 1-round Pulse Count

"lLallple 1 [[peed Control T pell

[J-alis [uide Screw Pitch 5.[11mm
Motor [Incoder (12501 pulse; Multiple (4
Tooth Count Ratio 5:1 [5 rounds for Servo Motor, 1 round for [ Juide Screw!]
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Resolution = 5000 X 1
2500 X4 5

- L

10

[J-alis Resolution: [Jenominator Set [Jalue [11[]
[1-alis Resolution: [Jumerator Set [lalue [11

"lLallple 2 [Tosition Control T pe!(l’

[J-alis [uide Screw Pitch [J5.[11mm
Motor 1-round Pulse [11[ 111 pulse
Tooth Count Ratio 5:1 [ rounds for Servo Motor, 1 round for [ Juide Screw!]

5000 o 1
10000 5

1

10
[J-alis Resolution: [lenominator Set [lalue [11(]
[J-alis Resolution: [lumerator Set [lalue [11

Resolution =

26. Setalistraverse speed limit
Format : ooooo » Unit: mm/min (Tefaultl AT 11T
"lote: Theformat is only for integer.

The traverse speed limit can be calculated from the following e uation:
Fmal ][5 [JRPM [1Pitch 1R

RPM :  Theratio. rpm of Servo Motor motor
Pitch :  The pitch of the ball-screw
IR : [lear ratio of ball-screw/motor

Ot Mall rpm D30 Lirpm for [I-alis, Pitch 115 mm/rev, [Jear Ratio [15/1
Fmall L5 U315/ 5 2050mm/min

27. [lirection of Motor Rotation, [1-alis
28. [lirection of Motor Rotation, [-alis
201 [lirection of Motor Rotation, [-alis

4-1
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30.
31.
32.

33.
34.
301

Format : o » [Mefault[ 1]

Setting [11] Motor rotates in the positive direction. (C[ ] []
Setting [11, Motor rotates in the negative direction. (CCl []

This MCM can be used to reverse the direction of motor rotation if desired. So
you don[f have to worry about the direction of rotation when installing motor.
These parameters will affect the direction of [ IOM[] position

"I-Joming speed-1
F-[Toming speed-1
"+ Joming speed-1
Format (1 oooo [default value: 2501 unit: mm/mint]

In the homing process, the speed for an al ial movement from the current position
to the position where the origin-switch is touched.

I-[Joming speed-2
"+ Joming speed-2
"+ Joming speed-2
Format (1 oooo [default value: 41 unit: mm/min(]

The speed the feedback device searches for [rid [ero after the al'ial position
leaves the origin-switch in the homing process.

Items reluiring the attention of the user; in the homing process, the machine
moves toward the orilin-s[litth with the first-stage speed, the len th of the
orilin-s[Jitth [Tust (e lonler than the deleleration distanl e, otherwise the
machine will el ceed the prolimity switch and thisresultsin a [/OMI ][] error.

The formula and an el ample for calculating the length of origin-switch are as
follows:

Len(th of orilin sl Jit'h > [FDCOM [J[ICCLI6[111]
Clote: @ FIICOM [IFirst-stage speed of homing

@ ACC [ Accderatel/ deceleratetime of (111
® 60T Tmsec (b N THO6I T msec [



36.
37.
38.

301

40.

41.
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J: FLICOM, First-stage speed of homing [ 31T Imm/min
ACC, Acceleratel deceleratetime [1111ms, then
Minimum length of origin-switch 0 3 [TTO1TTHI6TTTI0S mm.

I-Joming direction

"+ Joming direction

"FJoming direction

Format [ 1o [default value: (1]

Setting [1[] Tool returns to machine origin along positive direction of coordinate.
Setting [11, Tool returns to machine origin along negative direction of coordinate.

Set this parameter to ad/ust the homing direction if the user finds the homing
direction is not correct.

The direction that Servo Motor motor search the [Irid when [1-al’is going back to
[IOM [

The direction that Servo Motor motor search the [Irid when [-alis going back to
[IOM [

The direction that Servo Motor motor search the [Irid when [-al is going back to
[IOM [

Format [ ooo [default value: (1) Scope: (] 1, 12} 256.

Taking [1-alisfor e ample:

Setting [ Means when [J-alis Motor returns to machinels ['lome Position
[(MIOMLIL, the direction for Section-2 to leave Cimit Switch and
for Section-3 to find [Lero point [IRICICwill be opposite to
Section 1; whereas, the direction for Section-2 to leave [imit
Switch and for Section-1 to find [ero point [TIRICICwill be the
same, as per Fig. 4-11 (1]

Setting [1: Means when [1-alis Motor returns to machine's [ 'lome Position
[TOMI, the direction for Section-2 to leave the [limit Switch
will be consistent with that for Section-1; whereas, the direction
for Section-3 to find [ero-point [TIRI[ 1 will be opposite to that
for Section-1 and Section-2, as per Fig. 4-11 [CL.

Setting (12t Meanswhen [J-alis Motor returns to machine's [ Jome Position
[(MJOMLI, the direction for Section-2 to leave the Limit Switch
will be opposite to that for Section-1; in the meantime, the
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direction for Section-3 to find [ 'RI [ will also be opposite that for
Section-2 to leave the [limit Switch, as per Fig. 4-11 [T

Setting [1256:  Means when [J-alis Motor returns to machine's [ Jome Position
[TIOML[, the directions for Section 1, Section-2 and Section-3
will all be the same, as per Fig. 4-11 (ALl

The speed for returning to [ 1TOM [ will be divided into the following 3 sections [as per

Fig. 4-1101

Section-1 Speed: Set in “IJOMUI Return Speed 17 system parameter and the direction
will be set in “IJOMUOReturn Cirection”.

Section-2 Speed: [ hen the speed of Section 1 is reduced to “[7, the speed of Section 2
will be set as 1/4 of that for Section 1; and its direction will be
determined according to the value contained in the system parameter
of “[ncoder Find Cero [lirection”.

Section-3 Speed: Used for finding the speed of [ero-point [T/RI1[ for Feedback
Cevice, which will be set by the System Parameter of “CJOM[]
Return Speed 2”; its direction will be determined according to the
value contained in the system parameter of “[incoder Find Clero

Oirection”.

The customer must notice that when returning to [JOM [, the machine will move
towards the Lil Jit (1 lit[h with Section-1 speed and the length of said Lil /it [ [ lit(h
[Just [ e lon[er than the del eleration distan/ e[ otherwise, the machine will overshoot
the [imit Switch and generate incorrect [ |IOM[ -returning phenomenon.

Clisted below is the el ample el plaining [imit Switch length calculation formula and
calculation method:

LilJit [I'litth Len[th > [FDCOM [ [JCCLII6[1 1]

“lote: © FLICOM [ Section-1 speed for returning to [IOM .
@ ACC [ acceleration/deceleration time
® 6T TTImsec [(bOsec N THO6TTHmsec [

“rample: FLICOM [JOM [ -returning Section-1 speed: 311 mm/min
ACC plus JLICLItime (11 ms, then,
Cimit Switch min. length O BT 1TTI06TTT105 mm
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Ceave Llimit Switch
. Speed: [ITOM[Return Speed 1 [11/4
| Touch [limit Switch [ncoder Find Lero Llirection: 256

|
Speed \ Section-1: Clome Retu'yé Speed 1

»

Find [‘'ncoder [ero-point
Section-2 . Speed: ['OM[] Return Speed 2

Section-2 . - N
.- Section-3  _ncoder Find Cero Llirection: 256
|

Tool Position

Fig. 4-11 (A [JOM L] Return Speed and Find [ero [T/RITI[ ] lirection

Touch Limit Switch

)
Xedion-t [IOM[] Retu;}/

Speed |

Section-3: Find [ero for [Incoder

Speed: [1OM[]Return Speed 2
Sectian-3

o [Incoder Find Lero Llirection: 120
- ’ Tool
Section-2
[eave Cimit Switch ’
Speed: [1OM[]Return Speed
101/4
[ncoder Find Lero Llirection:
120

Fig. 4-11 (111 Machine [ 1OM ] Return Speed and Find [ero [TIRI I irection

A Touch Limit Switch

Speed Section-1: LIOM ] —
Return Speed / [eave [limit Switch
> Speed: [JOM(] Return Speed 1 [11/4
) [ncoder Find [ero Lirection: 1
Section-2 /

. Tool Position
Find Cero for [incoder t / Section-3
Speed: [1OM[]Return Speed 2
['ncoder Find [ero [irection: 1

Fig. 4-11 [Cl1 Machine [IOM ] Return Speed and Find [ero [TIRI I irection
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A
Speed \Section—1: oMU, Touch Limit Switch
Return Speed >
Section-3 Section- .
= Tool Position
/ - - ’
- \

Find Ceero for [ncoder
Speed: [1TOM[]Return Speed 2
[ncoder Find Lero Llirection: [

Ceave Limit Switch
Speed: [ITOM[1Return Speed 1 [11/4
[ncoder Find Lero Llirection: [

Fig. 4-11 (112 Machine [JOM ] Return Speed and Find "ero [TIRII[ ] lirection

42. [l-alis!ncoder Find [‘ero-Point Mal| [istance

43. [+alis[ncoder Find [ero-Point Mal ! [listance

44. [+ais[Incoder Find [ero-Point Ma_l Uistance
Format noooooo [default value: 1111115 Unit: mm(]
Scope: (LTI mm
Mal | distance limit for Servo Motor to find the [rid signal.

Crample: If the distance after [1-alis Servo Motor turns for 3/4 round is 5. 11 mm,
then Parameter 42 will be 5.2( 11

Notel | f the [er 0 Motor fails to find out the [Irid point after e[ [ eedin(Ithe
set slope/ then the s stel | []ill displa/ |*[1[/[] 1[” alar[] [lessalel]

411 Software OT Limit in (I irection, [J-alis.
46. Software OT Limit in (I irection, [-alis.
47. Software OT Limit in (I irection, [~alis.
Format : ooooooo » Unit: mm/min [efault LTI

Set the software over-travel [OT [ limit in the positive [T direction, the setting
valueis el ua to the distance from positive OT location to the machine origin
OM L

48. Software OT Limit in (300 irection, [I-alis.
47  Software OT Llimit in (300 irection, [I-alis.
[0. Software OT Limit in G irection, [J-alis.
Format : oooo.ooo » Unit: mm/min (efault T T1TTT]
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Set the software over-travel [OT ([ limit in the negative (4 direction, the setting
valueis el ua to the distance from negative OT location to the machine origin
MOM L

Tralel Lil /it Conlept and Des[ription!| !

~  [IM-TOP
»

. Actual Uardware Limit

Machine Origin [lomel g

Software OT [limit —

‘M-TOP—

< >
< >

S.ALmm each _T5D1 [Tmm each
Fig. 412

Notel[ The soft( Jare tral el lil it settin/ /point is appro/ [ [11[11[] to [M-TO[]

‘l-alis [lenominator, MPL] [Tand-whedl Resolution Adiustment. [pulsel]
‘l-alis [lumerator, MPL] [Jand-whedl Resolution Adiustment. [pum(]
‘kalis [lenominator, MPL] [Tand-whedl Resolution Adiustment. [pulsel
(ralis [Jumerator,  MPL] [Jand-whedl Resolution Adiustment. [pum(]
‘kalis [lenominator, MP(] [Tand-whedl Resolution Adiustment. [pulsel
(ralis [Jumerator,  MPL] [Jand-whedl Resolution Adiustment. [pml(]
Format : ooono ¢ [(Hefault L1011

Clrample: If Item 51 Parameter (1101 Item 52 Parameter (1101} and [1and [ | heel
Multipleis 10117, then,
"land [ heel moving for 1 frame (111 1Pulse
and (J-alis Feed [listance (J 1T CTTICTD [111mm

Ma'l vaueof U, [ tool compensation can be entered during the operation
Format [1o.o0oo [default value: 2.011] Mal'l valueis 2.011] unit: mm(]
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Alteration of tool compensation data during the operation can only be made with
incremental method. This parameter is used to set a malimum vaue for
preventing tool collision.

Setting value (11111} denotes no alteration of tool compensation data during the
operation.

8. Pitch [rror Compensation Mode Setting, [-alis.

"1l Pitch Crror Compensation Mode Setting, [ +ais.

60. Pitch Urror Compensation Mode Setting, [ -alis.
Format:o, [lefault I

Setting [ [] Compensation canceled.
Setting [1-1, [legative side of compensation.
Setting [11, Positive side of compensation.

"lote: The screw offsetting will be allowed only one direction at atime.

[-alis| [ralis | [-alis [ planation

O O N Compensation cancel

’ ’ 1 [lo compensation when tool is on the ([ Iside of the

reference point

[lo compensation when tool is on the [TT]side of the

reference point.

61. Segment [ength for Pitch ['rror Compensation, [1-alis

62. Segment [ength for Pitch [rror Compensation, [ -alis

63. Segment [ength for Pitch [rror Compensation, [-alis
Format_ oooo.ooo, Default ] UnitCmm

Notel | [0 The offset value of each section will be entered by pressing “ Screw
Offset” soft key, and at most 4Jsections will be allowed [as per Fig.
4-]4-114-101]

O Thelength setting scope of each section for offsetting the error of
screw pitch will be 214 T mm.

O [ hen the setting of offset length is below 2 mm, then the length shall
be set at 20 mm.

O The offset setting means the in(re( | ental [alue, which cab el pressed
either in positive or negative manner. If the offset section count isless



64.

6Ll

66.
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than 4[sections, then the parameter of the remaining sections must be
set at [ero (1.

“Iample: Assuming the total length of the [1-alis screw is 1m (11T mm(,)and
where it will be divided into 1(Isections for offsetting:

i< 1L LImm >

([ S/

1';;: T T T 1T 1T 1T 1T 4
Fig. 4-13

Therefore, the average length of each section is 177 mm. It means that the set
value of “[J-alis Screw Pitch CIrror Offset per Uistance Section” is [1 [ 11111}
in which, the offset of each section is set by parameter items (as per Fig. 4-[}
Section [ 11 and Section 114 Imust be set as [ ero.

Spindle type [Re-start enabled )
Format (1o [default value: [1]
Setting [ [] [oltage type spindle
Setting [ 1, Pulse type spindle

User may make corresponding settings according to the actual control of spindle.

Set [oop Open/Close Control Method [Restart avail [

Format [ 1o [default value: (1]

Setting (1 Spindle open loop control.

Setting [ 1: Spindle closed loop control [Spindle alignment control [

For the Spindle of Inverter, such parameter shall be set as “[7.

For the Spindle of [oltage-type Servo Motor, such parameter can be set according
to the wiring method [see 5-15, 5-161.
For the Spindle of Pulse-type Servo Motor, such parameter would be meaningless.

Set Spindle Acceleration/eceleration Time
Format oooo [default value: 101] using “ms” as the unitl
Setting Scope: 20 B[ 11 'ms.
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70.

Such parameter must be set according to actual characteristics of the machine, and
it can be observed through manua Spindle starting and stopping. The said
parameter shall be measured to see if it is appropriately set according to the
indicators such asif the Spindle is smooth during starting and if it can stop stably
during the stopping process.

"lote: [escribed below isthe setting of accel eration/deceleration time, which must
be el ecuted according to the actual characteristics of the machine. After
modifying the parameter, it is also necessary to observe if the operating
mechanism is working stably and smoothly during the starting and
stopping process. As for the Spindle of the Inverter, because the Spindle
acceleration/decel eration time is adlusted by the Inverter, so it is needed to
set such parameter at the minimum value, i.e. 2.

Setting of spindle speed at 1711 voltage
Format [ oooo [default value: 3(11] unit: RPM [

For a variable-speed spindle, this parameter is used to adlust the linear relationship
between the spindle rpm and the voltage.

Setting of rotation direction of spindle
Format (1o [default value: (1]

Setting [1[] for positive rotation
Setting [ 1, for negative rotation

Set Manud Spindle Speed
Format! ooono [default value: 10] using “RPM?” as the unit[]

Such parameter can be used to set the Spindle [ogging speed under Manua Mode.

Setting of searching for [/RI[] point

Format [ 1o [default value: (1]

Setting (1] search for [IRI[] point [encoder signal in [ -phase! |
Setting [11, no search for [ IRI[] point [encoder signa in [ -phasel|

For a voltage type open-circuit spindle, the motor needs not to search for the
CIRI[T point [encoder signal in [ -phasel; for pulse type spindle and voltage type
closed-circuit spindle, this parameter can be set according to actual needs.
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Setting of rotation direction of spindle for search of [IRI[] point
Format (1o [default value: (1]

Setting [ [] Positive rotating direction

Setting (11, [Jegative rotating direction

Use this parameter to set the rotation direction of motor for search of [1RI[] point
‘encoder signal in [ -phasel.

Setting of spindle rpm for search of [1RI[] point
Format [ 1 oooo [default value: 11, unit: RPM

Use this parameter to set rotation speed of motor for search of [IRI[ point
‘encoder signal in [ -phase! |

Setting of spindle orientation

Format [ 1o [default value: (1]

Setting [ [} Positive rotating direction for spindle orientation
Setting [11, [egative rotating direction for spindle orientation

Use this parameter to set the rotating direction for spindle orientation in manual
mode.

Setting of rotation speed of spindle orientation
Format (1 oooo [default value: 10) Unit: RPM

Use this parameter to set rotation speed for spindle orientation in manua mode.

Set if to find the Spindle [ /OM [ signa

Format[ oldefault value: [ 1.

Setting [ [t Quit finding Spindle [1OM [] Switch signal

Setting [ 1: Find Spindle [JOM[] Switch signal

[ hen setting the parameter as “17, it means the finding of [lternal JOMU] Switch
signal of the Spindleisrel uired. In this case, pleaseinstall the [ ternal [IOM[]
Switch.

Set to find the speed of Spindle [IOM[signd
Format! oooo [default value: [] using “RPM/Min” as the unit[]
Set the RPM of Spindle when finding the el ternal [1OM (] Switch.
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81.

Setting of spindle origin offset
Format [1oono.oo [default value: (1]

Set value of deviation of spindle origin

In case the position of machine origin when the spindle is assembled deviates from
the idea position to the customer, this parameter may be used for adlustment.

Setting of number of spindle feedback pulses
Format 1 ooooooo [default value: 41600

Sets number of feedback pulses per revolution of spindle based on the number of
spindle encoding lines.

Setting of number of pulsesin the spindle command
Format [ 1 ooooooo [default value: 4161

Sets number of pulses to be generated by controller when spindle turns one
revolution.

"1 For aservo spindle with agear mechanism having ageer ratio of 3:4, i.e,, spindle
rotates 4 turns when motor rotates 3 turns, the servo spindle rotates 1 turn when
receiving a pulse command of 11111

In the above el ample, spindle rotates 1 turn when the spindle motor rotates (175
turns, meaning that the controller only needs to send out 7501 ' pulses for the
spindle to rotate 1 turn. Therefore, the parameter shall be set to 75/ 1 linstead of
101111 Since the servo spindle encoder isinstalled at the electric machinery end,
therefore the number of pulses in the spindle feedback shall also be set to 75011
For the above conditions, suppose the encoder isinstalled at the spindle end
instead of the electric machine end, and the encoder is of 1024 lines, then the
number of pulsesin the spindle feedback shall beset to 416 (T4[1[24[]

Setting of number of tools
Format [1oo [default value: [T

Used in combination with powered turret, maimum 1[tools.

Set up the Turret type by the actua condition of the machine

4-2
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Format [0 [default value: [T
Setting [ Tool Row

Setting [11: [lectrical Turret
Setting [12: [lydraulic Turret
Setting [13: [lectrical Turret 2

Setting of Tool positioning delay
Format [ oooo [default value: 107 unit: 10/ms(]
Clefault settingis 1] i.e., 1L1/ms.

In the event of miss-positioned tool change, properly increase this parameter
setting and observe if the tool change is better positioned.

Tool Change monitoring time setting

Format! oooo [default value: 2(T] using “10ims” as the unit[]

Such parameter is used to monitor the time consumed during the entire Tool
change process. If the actual Tool change time el ceeds the set value of such
parameter, then the screen will indicate “ Tool Change Overdue” alarm signal. To
remove the alarm, please refer to the function alarm described in Chapter 6.

Setting of wear direction

Format [ 1o [default value: 1, positivel]
Setting [ [] negative direction

Setting [11, positive direction

User may make adlustment according the used direction for making compensation
for the wear.

Setting of mal imum value of tool compensation
Format [ o.ooo [default value: 2.0115 malimum valueis 2101 1] unit: mmC

This setting is used for setting an upper limit for the tool compensation when the
program is not in el ecution. In case el ceeding the upper limit, an alarm

“protection limit e[ceeded” will be issued.

Setting of lubrication interval
Format (1 oooooo [default value: 1011 unit: 1]

Setting of lubrication duration
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Format [ 1oooooo [default value: 1011] unit: 1. ms[!

Set the mal imum rpm at which the chuck can be moved
Format [ 1ooo [default value: 1017 unit: rpm(]
Range: (11501 rpm(]

L:

A subsel uent block to an M5 [Spindle Stopllcommand is M1 [chuck loosen(]
command in the program; if this parameter is set as “1[17, the chuck can be
loosened when the spindle decelerates to 1[Ttpm; if the parameter is set as “[7,
the chuck can only be loosened until the spindle comes to afull stop.

For a lathe furnished with an automatic material dispenser, adlusting this
parameter may increase the process efficiency.

"1 hether or not to enable the screen saver
Format (1o [default value: [1]

Setting [/} enable

Setting (11, disable

"1 hen screen saver is enabled, the screen automatically enters sleep mode when
the controller remains untouched for 11 Iminutes, for prolonging lifespan of the
screen. Pressing any key will resume the display.

Set the type of Chuck [isc according to the actua conditions of the machine
Format [ 1o [default value: (1]

Setting [ [t [ydraulic Chuck [lisc

Setting [11: Ordinary Chuck [lisc

If tostart( +al'is

Format [ 1o [default value: (1]
Setting (111 []o start

Setting [11: Start

If to start Multi-function [Jand [ hed
Format [ 1o [default value: (1]
Setting [11: []o start

Setting [11: Start
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1 hen setting as “1” for starting the Multi-function Dand [J heel, the adistment of
“land [ heel multiple and the selection of al'is will be determined by pressing the
Multi-function [1and [1 heel multiple selection and al is selection key.

Retention

Setting of [efault feed mode at start-up
Format [ 1o [default value: (1]

Setting (1] feed per revolution [T 1)
Setting [11, feed per minute (T1[11.

If (11 7is the default mode, decimal point is not allowed in the F value. If F value
is set for pitch, add 3 “[7 to the end, (nput of F5[T]indicating the pitch value is
15 mmil

If [ Jisthe default mode, decimal point is allowed behind F.

Setting of tool support type
Format [ 1o [default value: (1]
Setting [1[] rear support
Setting [11, front support

User may set according to actual tool position. See description of pair-tools for
details about front and rear tool supports.

Setting of type of pulse type
Format [ 1o [default value: (1]
Setting (1] pulse [ direction
Setting [11, positive/negative pulse
Setting [12, A/[] phase

Setting of this parameter rel uires setting of servo parameters, for matching with
pulse type generated by the pulse generator.

Suggest that the user shall set this parameter to “2, A/J phase”

Setting of acceleration/deceleration type
Format (1o [default value: 11

Setting [ [] logarithm type

Setting [11, linear type
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Setting [12, S-curve type

If no special rel uirement is raised for acceleration/deceleration, it is suggested to
set this parameter to “17.

8. Setting of [1[1 acceleration/decel eration time constant
Format 1 oooooo [default value: 101 unit: milli-second (ms!(TT]
Setting range: 2( 31 1Ims.

(1L Setting of [1[1acceleration/decel eration time constant
Format (1 oooooo [default value: 101 unit: milli-second (ms!(TT]
Setting range: 2( 31 11ms

100. Setting of [1[1]accel eration/decel eration time constant
Format (1 oooooo [default value: 1017} unit: ms(
Setting range: 2( 3 111ms, suggest to set both [ 1]Jand [1[11to 1[11

101. Setting of MPL] acceleration/decel eration time
Format (1 oooooo [default value: 64, unit: msl
Setting range: 2( 31 1Ims.

Setting of motor accel eration/decel eration time in handwheel mode, suggested
setting valueis 1501

102. Retention

103. Setting of spindle voltage [ero correction value
Format [ 1oo.ooo [default value: [ unit: mv(]
Range: -[ LTI T[T

AdIusts spindle voltage [ero [effective in open-circuit!.

If system output is about --[11[1 at system speed Sl then voltage [ero parameter
(s 200 A0 0 CE0)/20407) Adlust output voltage to be as close to (11 as
possible at system speed SI'| This parameter is normally set to 21.

I): For adlusting spindle speed by inverter
1. First adlust this parameter so that output voltage is closest to [ 1] when
therpmiis [ero.
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2. Adlust the system parameter “Spindle RPM at 111" in the controller
end screen to a rational value, so that the linear ateration of spindle
speed meets the site re__uirements.

The above operation is for providing the user with a general method. For the
substantial inverter, the user may use these parameters freely to ad(ust the speed.

104. Setting of handwhee! direction
Format [ 1o [default value: (1]
Setting [0} ([, (L
Setting (11, [I-, [I'1
Setting (14, (11, [-.

Setting [15, (-, [

If the handwheel has awrong direction after connecting the wires, use may alter
the direction by setting this parameter.

101 Set Spindle Count
Format [ 1o [default value: 1; Mal'| value: 3(
Spindle1 = C-Al1lS Connector
Spindle2=>» A-ATllS Connector
Spindle3=>» [ -A[1IS Connector

106. If toinsert spacein the displayed [ 'ode
Format [ 1o [default value: (1]
Setting [t [les
Setting [11: [Jo

“I"ample: In the editing program under [11(]line number, the Spindle performs
CO rotation at 1[TTIRPM per minute. If setting this parameter as “[7, then “[J1[J
M3 S1117 will be displayed, with space between the line number and the
respective command code:

If setting as “17, then “001CMIBS1TT7 will be displayed, without space between
the line number and the respective command code:

107. Alissetting for returning to [IOM (]
Format [ 1o [default value: (1]
Cit[F------ O-Als O Do DOMUOreturn; 1: DOOMUreturn

4-27
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10L1

110.

111.

Cit]------- [(FAls 00 Do DOMUOreturn; 1: JOMUOreturn
it2------- [(FALls 00O Do DOMUOreturn; 1: JOMUOreturn

For e_ample:

Setting [ [t [ivery aliswill not return to [TOM (1.
Setting [11: [1-Alisisreturning to [JIOM .
Setting [14: [FALisisreturningto [JOM L.
Setting [15: [J/[-Alisisreturningto [IOML.

Retention

Sensitivity of spindle RPM sensor
Format [1oooo [default value: 10

The spindle feedback filter is constant when e ecuting an arc cutting in the [ 1]
mode

For a setting (1} filter is not active. System performs a re-calculation immediately
as long as a change occurs in the number of spindle feedback pul ses.

For a setting [n, system performs a re-caculation only when the number of
feedback pulses el ceedsn.

Setting for enabling detection against error follow
Format [ 1o [default value: (1]

Setting [/ [} disable

Setting [11, enable

For pulse type motors, this function shall be enabled to detect servo motor follow
error; however the error limit shall be set according to machine conditions.
"Inabling this function can effectively protect the machine against over-travel
resulting from a servo error.

Setting of follow error
Format [ 1 ooooooo [default value: 40150

A Follow CIrror is defined as the difference between the position of the controller
command and the position of the actual servomotor feedback.
Servo follow error []setting value, an ['/RROR [2 alarm will be issued.

4-270]
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112. SIO Filtration Parameter Setting
Format [ oooo [default value: [] using “ms” as the unit[]
OCample: If setting this parameter as “[7, then the “I-Point” signal with
continuous time less than [ ms will not respond. Such parameter is mainly
used to resist the noise interference.

For the [lectrical Turret or [lydraulic Turret, it is preferably to set the parameter as
“2” in order to assure that the system can [hickly respond to the 10 signal of the
Turret.

113. [nabling special accel eration/deceleration form
Format (1o [default value: (1]
Setting [/} disable
Setting [11, enable

"nabling the specia acceleration/deceleration form alows further enhancement in
the acceleration/decel eration efficiency based on the linear type, s-curve type and
e ponential type acceleration/deceleration curves, therefore elevating the
el ecution efficiency.

In case the user finds that the efficiency of the machine is not enough during the
process, he may reach his aim by disabling parameters such as “wait for spindle to
reach full speed before performing alial feed” and “[nabling special

accel eration/deceleration form”.

114. Turning Corner Round Angle Connection
Format [1ooo [default value: (1]
1111 Set the Servo Motor accel eration/decel eration type to Cl1C standard mode.
256 [1Set the round angle connection between each [1ode.

1101 [lectricd Magaline CCLI [lelay [(1lms’!
Format [ oooo [default value: 10177 using “1Cims” as the unit[]
It is used to set the time delay rel uired for locking the CCL1 action of the
lectrical Magaline.

116. Spindle 1 Chuck 1-[1ay/2-1ay Solenoid [ dve
Format [ 1o [default value: (1]
[111-Jay Solenoid [alve
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117.
118.

1101

120.

121.

122.

In this case, the Spindle Chuck action is controlled by O[T lindependently.
| [12-way Solenoid [‘alve
In this case, the Spindle Chuck action is [ointly controlled by O T1and O[5.

“land [1 hed Test Feed Rate [ lumerator

“land [1 hedl Test Feed Rate [ lenominator

Format (1 oooooo [default value: 10111

It is used to adlust the fast/slow program feed rate when testing the [ 1and [ hedl.

Caral leter for sl Jit(hin[/the [ pindle [ al[l to standard alis

Set the Rotation [irection

Format [ 1o [default value: (1]
Setting [1 [t Forward direction
Setting [11: Reverse direction

Set the Acoel eration/[ |eceleration Time
Format [1oooo [default value: 101] using “ms” as the unit[]
Setting Scope: 4( 31 11ms

Malimum feed speed
Format [ 1ooooo [default value: 1011 1] unit: mm/min(]

"lote: Setting value shall be an integer (without a decimal point(.

1lg.: Setting [ 5[11] indicates a malimum [-alis feed rate of S5[11mm per
minute.

Climit of mal'| feed speed is calculated as follows:

Fmal | = L[1[5 [TA[ial servomotor mal] speed [Jalial pitch [Igear ratio

(I [-alis servomotor mal | speed is 3111 rpm, guide screw is 5 mm, gear
ratio is 5 ¢ 1 [servomotor turns 5 revolutions, guide screw turns 1
revolution(]

Fmall = OBBIITIS5 = 20501 Recommended setting is 2 511

Set Spindle [ ncoder Multiple

Format (1o [default value: 41

Setting [1: Means feedback signal multiplied by 1.
Setting [ 2: Means feedback signal multiplied by 2.

4-30)
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Setting [ 4: Means feedback signal multiplied by 4.
Only one of the said three values can be selected.

123. Spindle feedback direction
Format (1o [default value: [1]
Setting [ [] feedback in positive direction
Setting [ 1, feedback in negative direction

In case the spindle speed indication displays normal but spindle position displays
abnormal, try to alter this parameter from “[7" to “17, see if the position becomes
accurate.

124. Set Resolution [ lenominator
Format [ ooooooo [default value: 4016101

1211 Set Resolution [ lumerator
Format [ ooooooo [default value: 36011111

(lallple

Assuming C-alisisthe rotating al'is and the angle when rotating for oneround is

360111 degrees.

Motor [incoder (1124 Pulse in multiple [4, and the Spindle feedback pulse count
must be set as “4[16”.

Tooth Count Ratio: 5:1 [Tvery 5 rounds of Servo Motor rotation will drive C-a’is
to rotate for 1 round(.

) 36000 1
Resolution = X
- 1024 X 4 5

_ 36000
4096

C-alis Resolution [lenominator Set [Jalue [14[16
C-alis Resolution [lumerator Set [lalue 13601 1]

126. Spindle Feedback Filtration Fre” uency Setting
Format (1o [default value: [1]
Setting [ [ Filtration fre’ uency is S 1T111111]
Setting [ 1: Filtration fre’uency is 7501111}
Setting [12: Filtration frel uency is 1111111111

4-3
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Setting [ 3: Filtration fre’ uency is 342 (111}

"1 hen setting the corresponding feedback filtration frel uency according to the
Spindle [ncoder setting, the System will be able to prevent the noise interference
effectively.

OCample: If setting the parameter as “3” and Spindle Cincoder as “1[24” with 4
times multiple, then the Spindle can reach 5[ 1171RPM of mal_imum speed. [lote:
3420114246 TT1TRPMI[/6[ sec

If setting Spindle [ncoder as “25[T7 and reluiring the Spindle to reach 3[TTJRPM
of malimum speed, then such parameter must be set as “[7", 1.e. ST In this
case, 5L 25[T T8I 1/6L1

The customer can set such parameter at moderate value according to the Spindle
"Incoder installed for the machine and the rel uired ma imum Spindle speed.

127. Retention.

128. Set 1111 Tooth [ap Off st
Format [/ o.ooo [default value: [] using “mm” as the unit(]

Scope: -[ 1L CLETT I mm, which can be used to remove the reverse gap of the
stud.

"1 hen performing reverse action, certain gaps may elist in the stud. In this case,
such parameter can be used to make correction.

1201 AlisFeedback [lirection Setting
Format [ oldefault value: [ 1]
Setting 1] means the forward feedback direction.
Setting [11, means the reverse feedback direction.

Itis mainly used to set the feedback direction of (/[ 1/ alesin order to savethe
trouble of line change.

Cote: If the allis rotation direction is set at “1”, it is necessary to change such
parameter as “1” to avid confusing the feedback signal.

130. Feedback Filtration Fre” uency Setting
Format [ oldefault value: [ 1]
Setting [ [} means the Filtration Fre uency is S T[]
Setting [ 1, means the Filtration Fre uency is 75011 1]

4-32
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Setting [12, means the Filtration Fre uency is 101111
Setting [ 3, means the Filtration Fre uency is 342 [1[1[]

"1 hen setting the appropriate feedback filtration frel uency according to [1/01/[]
a’is [Incoder, the System will be able to prevent the noise interference effectively.
For detailed content, please refer to the parameter description under Item 123.

131. Setting of pulse-width command (2.5 M/n or 2511 /n[]
Format [ 1o [default value: 5[

C s Setting 115, speed of pulse command is ST IPPS (250 111/5(]
Setting [14, speed of pulse command is 6250 1PPS [(25[ 11 1/4[]

132. AlisManud Speed [mm/min(’]
Format [ ooooooo [default value: 10T T Imm/min(]
The parameter is used to set the speed for driving the a’is when operated under
Manua Mode.

133. 130 -alisfind [Irid Front [Jeviation [ength

134. 131 [+alisfind [rid Front [eviation [_ength

13[1 132 +alisfind [Irid Front [eviation [ ength
Format 1 ooooooo [default value: [] using “mm” as the unit[]
Scope: [TTTLTTICTITICT T mm

If deviation frel uently happens to the position before and after the [IOM [}
returning during the returning process and where the deviation length e uals to the
travel of one-round Servo Motor rotation, then such parameter can be adlusted to
solve the aforesaid problem. In this case, the set value will be [+ 15[ of the travel
of one-round Servo Motor rotation.

136. Arc Closed Angle Forward Offset [Pulse!l |

137. Arc Closed Angle Reverse Offset [Pulse’|

138. Arc Closed Angle Offset Time (ms/|

131 Arc Closed Angle Offset Function [T Close; 1: Openl]

“luring the true roundness cutting process, the Motor used to present hysteresis
phenomenon when making reverse action on the machine due to the mechanical
factors. Such phenomenon used to happen to the round hole cutting for [ 112 or
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[[Borthell, (I, 11 and 271 Closed Angle phenomenon on the cutting
surface of the [ orkpiece during round hole or cylindrical cutting for (112 or [ 8.

To offset the Closed Angle, the Controller will type out all the offset values
instantly after changing the direction [within one offset cyclel and then
compensate such offset value with straight-line accel eration/decel eration curve.
The said offset level and time constant will be determined by the aforesaid three
sets of parameters.

Forward Offset ['due: [ ecute the offset when the ais returns from the reverse
action for moving towards the forward direction.

Reverse Offset [adue: [l ecute the offset when the alis returns from the forward
action for moving towards the reverse direction.

Offset Time: The Controller will send out al of the offset values within the set
offset time. (1 hen setting such parameter at [ ero, the system will compensate the
said offset within one accel eration/deceleration cycle.

TheArc Closed Angle offset function [1: Close; 1: Openlis used to control the
availability of the aforesaid parameters.

140. (112 Thread Tail Retreating Acceleration/[ lecderation Time (ms' |
Format [l oooo [default value: 1011

"1 hen the thread reaches the end point under the command of (112, such parameter
is used to set the acceleration/deceleration time when [, [] al es are making fast
thread tail retreating.

141. [1 hether or not to return to origin after [ -Stop
Format [ 1o [default value: (1]

"1 [les, Returning to origin after [ -Stop is necessary for activating the process.
1: [Jo. Returning to origin after [ -Stop is not necessary for activating the process.

142. If to stop the Spindle after ending the program
Format [ 1o [default value: (1]
[tl]o
1: Ues
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After activating the Spindle, if the working program does not el ecute the Spindle
stop command before compl eting the program running, then such parameter can
be used to stop the Spindle.

The customer can el ecute appropriate setting for such parameters according to the
operation habitude.

143. If to start Auto Program
Format (1o [default value: [T
[tl]o
1: Ues

Such parameter is used to start the Semi-Auto/Auto function.

[ hen setting at “[7", the system will close the Semi-Auto/Auto function.

[ hen setting at “1”, the system will open the Semi-Auto/Auto function.

Semi-Auto Function: The program will end the working when receiving M2 or

M3l

Auto Function: The program will not end the working when receiving M 2 or
M3[Jand will continue the loop to run the program.

144. [dlow [lamp means Pauseor Finish
Format [ 1o [default value: (1]
1 [ellow lamp means the Pause reminding signal.
1: Cellow lamp means the Finish reminding signal.
2: ['ellow lamp means the Finish as well as the Pause reminding signal.

1411 Spindle-specific RPM when starting
Format [ 1 oooono [default value: 1011

Such parameter is used to set the Spindle-specific RPM when starting the machine
and when activating the Spindle manually or by M-Code before giving the S RPM
command.

146. [11/0112/1118 for round-angle connection
Format (1o [default value: 21
"1 Precision positioning without handling between [111/(112/(118 blocks
1: Round-angle connection between [112/(113 blocks only
2: Round-angle connection between [111/01(2/111 3 blocks
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User may set proper parameter values according to technical criteria of the
substantial product.

147. If to disconnect the power when receiving the Servo Motor darm
Format [ 1o [default value: (1]
i [Jo need to disconnect the power of Servo Motor.
1: [eed to disconnect the power of Servo Motor.

1 hen the Servo Motor sends off an alarm, depending of varied re” uirements of
the customer, the system can be set to disconnect the Main Circuit power of the
Servo Motor and to retain the control power only. After removing the alarm,
restore the Main Circuit power again.

If setting such parameter at “1” and when it is re[nired to disconnect the Servo
Motor power, then the O[5 signal will be the “Servo Motor Control” O/OFF
signal.

If OU5isunder OFF status when the Servo Motor sends off alarm, it means the
main power of such Servo Motor will be disconnected.

If OL5isunder Ol status when the Servo Motor is working normally, it means the
main power of such Servo Motor will not be disconnected.

Cotice: If setting the parameter at “1”, then the 2-[1ay Solenoid [Jalve cannot be
selected for the Chuck of Spindle 1. If setting the parameter at “[7’, then
the Spindle Chuck type can be set through the “ Spindle Chuck
1-Oay/2-0ay Solenoid [alve” parameter.



3 Connection Diagrams

o | _['ste | Confil uration Des| riptions

H6D-T Controller [irin[ s hel[atil[]
E X
C:1* Spindle 1]’%

A:2" Spindle
B:3™ Spindle

. .
6 6 G31 Input DB26LM
(Pin5 & Pin 26)

(AB765)

Optional: Use in combination as
required

#1 SIO Module
(48in / 320ut)
(AE712)

Bl 24in/160ut
{ (AB705)

Fig.5-1
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12

[Istel] installation

L1211

Operatin' /[ nliron!  ent

H6D-T Serial Controllers must be used in the following surroundings; anomaly may
occur if the specified range is exceeded.

*

(122

Temperature of surroundings
Operation — 0°Cto45°C.
Storage or transfer — -20°C to 55°C.

Rate of temperature variation — Max. 1.1°C/min

Relative Humidity
Normal — <80% RH
Short period — Max. 95% RH
Vibration limits
In operation —0.075 mm max. at 5 HZ
Noise
In operation — Max. voltage pulse in 0.01 S

2000 V/0.1x1076 s
Other
Please consult our company for operations with a high amount of dust, cutting
fluid or organic solvent.

Considerations for the desil n of [ontrol panel

The controller and auxiliary panels shall be of a totally enclosed type to prevent
dust ingression.

The internal temperature shall not exceed the surrounding temperature by more
than 10°C.

Cable entries shall be sealed.

To prevent noise inference, a net clearance of 100mm shall be kept between the
cables of each unit, AC power supply and CRT. If magnetic fields exist, a net
clearance of 300mm shall be kept.

Refer to Server Operation Manual for the installation of servo driver.

(12(1]  [nternal tel | perature desil n

The internal temperature shall not exceed the surrounding temperature by more than
10°C. The main considerations for designing the cabin are the heat source and the heat
dissipation area. For the controller, the customer is usually unable to control the heat
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source, however the heat dissipation area is a key factor to be considered. The internal
temperature rise can be estimated using the following equations:

(1) With a cooling fan, the permissible temperature rise shall be 1°C/6W/1m”.
(2) Without a cooling fan, the permissible temperature rise shall be 1°C/4W/ 1m’.

The equations indicate that for a cabinet having a heat dissipation area of 1m” and a 6W
heat source and a cooling fan (or 4W heat source without cooling fan), the internal
temperature rise shall be 1°C. The heat dissipation area is the total surface area of the
cabin minus the area in contact with the ground surface.

Ex.1: (with cooling fan)

heat dissipation area=2 m’

internal permissible temperature rise = 10°C

therefore the max. permissible heat source in the cabin is=6Wx2x10=120W.
If heat source within the cabin exceeds 120W, a cooling fin or other heat
dissipation device must be provided.

Ex.2: (without cooling fan)

heat dissipation area=2 m’

internal permissible temperature rise = 10°C

therefore the max. permissible heat source in the cabin is=4Wx2x10=80W
If heat source within the cabin exceeds 80W, a cooling fin or other heat
dissipation device must be provided.
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(110 H6D-T [ ternal Dil ] ensions

WA H6D-T Controller

' 390
b—— 185 o+ 185 ———
= P Vo ll voor ) Tooi |l Ermor
wcw || Radis Mess.
{ 9 0 x{vylz@z{s|o
ullviwlals]e
LO A 8 (=
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~ HN A || oeL flcieas
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Fig.5-3 Case Dimensions (Rear view)
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f

CUT OUT
370*180

p—"—"— 191 ———

] o] o

Fig.5-5 Cutout Dimensions
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(11112 H6DL-T Controller

[ 438 '
p—— 139 ——b— 140 —— 139 —

HUST-CNC-HEDET
{ Please input the Dimensions of the Work- Piece j,’:

NO. (0]0]
—J1— @ -0000.000
-0000.000

264
248

o ~[of=]F

( F1 B r2 JC F3 B F4 B F5 JBC Fe I F7 M Fe )

Fig.5-6 Panel Dimensions

77 - —— —- ”; L'I;
I Ik

- 407.4 +

Fig.5-7 Case Dimensions (TOP view)
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34

-

CUT OUT
412*240

[e] [e]

Fig.5-8 Cutout Dimensions
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W H6D-T [uliliar[ [ anel

Fig.5-9 Auxiliary panel Dimensions

185 0 185
£4 ~ M4 .

CUT OUT
370126

Fig.5-10 Cutout Dimensions



3 Connection Diagrams

W HO6DL-T [Juliliar( [ Janel

438

— 139 —4«—140 —f— 139 ——

=mEEEE
BEEEEEE

B --I
.

Fig.5-11 Auxiliary panel Dimensions

r— 139 — i 140 —t— 139 ——
444_ ’

CUT OUT
410*124

9\
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J—o 5 5 o

Fig.5-12 Cutout Dimensions
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Wi H6D-T [1[Tessories Dil ] ensions
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Fig.5-14 10 connect board * 24IN/160UT
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103

103

Fig.5-17 AC Power output module board * 8 Out
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(110 Conne!ltor T pe

HUST H6D Series Controller rear panel connectors:

DBxx : xxindicates number of pins
DBY9L :  9-pin connector

DBOLF : aterminal with a female 9-pin connector
DBI15LM: aterminal with a male 15-pin connector

i Conneltor nalle

Connector types of the controller are as follows:

Table 5-1 Connector Designation and Type

Connector Name DS;;?ZES; Type
X-axis servo X-AXIS DB26LF (F)
Y-axis servo Y-AXIS DB26LF (F)
Z-axis servo Z-AXIS DB26LF (F)
A-axis servo A-AXIS DB26LF (F)
B-axis servo B-AXIS DB26LF (F)
C-axis servo C-AXIS DB26LF (F)
MPG Handwheel MPG DB26LM (M)
Standard INPUT-1 INPUT-1 DB25LF (F)
Standard OUTPUT-1 OUTPUT-1 DB25LF (M)
Standard INPUT-2 INPUT-2 DB25LF (F)
Standard OUTPUT-2 OUTPUT-2 DB25LF (M)

o RS232 DBILF (F)
Communication Interface USB USB (F)

-12




[16 Conneltor [in-out Definition

3 Connection Diagrams

DB26LF (F)

Table 5-2 HUST H6D Axis Connector Pin

Pin No |Definition Description
1 /A /A phase input
2 A A phase input
3 B B phase input
4 /B /B phase input
5 Z Z phase input
6 /Z /Z phase input
7 VCMD 0~10V analog command
g GND 5V GND
(V-command ~ Torgue & +5V GND)
9 5V +5V Power
10 TOG Torgue input
11 - -
12 - -
13 - -
14 - -
15 - -
16 - -
17 IN-49 Group 2 Input signal ¢Note
18 OUT-49 Group 2 Output signal »%¢Note
19 Pulse+
20 Pulse-
21 Sign+ Pulse Direction+
22 Sign- Pulse Direction -
23 IN-48 Group 1 Input signal »¢Note
24 OUT-48 Group 1 Output signal % Note
25 24V +24V Power
26 [ 24VGND 24V GND
1/0 & +24V GND

% Note: Z axis group 1 I/O address at IN-52(pin23) OUT-52(pin24)
Z axis group 2 1/0O address at IN-53(pinl7) OUT-53(pinl8)
¢ Output current at O: 30mA (H6D\CPU\V6 1 : SOmA)

3-13
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X% ML H6D!

H6D & HOD that Pin10~Pinl1 different only, Please reference the Table 3-3~Table 3-4.

DB26LM (M)
Table 5-3 H6D <MPG> Definition
PinNo [Definition Description MPG1|MPG2[DAI1{DA2|AD1]AD2|G31

1 Al |A phase output (MPG1)| e
2 Bl B phase output (MPG1)| e
3 A2 |A phase output (MPG2) °
4 B2 B phase output (MPG2) °

Inputs signal to control
5 G31 IN | high-speed axial stop °
6 5V GND
7 GND [MPG ~ AD/DA & +5V| e ) ° ) ) °
8 GND
9 S5V +5V Power ® o
10 IN-86 | Group 18 input signal
11 IN-87 | Group 19 input signal

0~10V analog o
12 DAl command 1
0~10V analog o

13 DA2 command 2

+10V analog command
14 ADI1 Input 1 °

+10V analog command
15 AD2 Input 2 °
16
17 D+ CANOpen Signal
18 D- CANOpen Signal

19 IN-80 | Group 12 input signal
20 IN-81 | Group 13 input signal
21 IN-82 | Group 14 input signal
22 IN-82 | Group 15 input signal
23 IN-84 | Group 16 input signal
24 IN-85 | Group 17 input signal
25 24V +24V Power
24V GND

26 |24VGND )5 . G31 + +24VGND .
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X% MU HIDU

H6D & HOD that Pin10~Pinl1 different only, Please reference the Table 3-3~Table 3-4.

DB26LM (M)

Table 5-4 HOD <MPG> Definition

PinNo [Definition Description MPG1|MPG2[DAI1{DA2|AD1|AD2|G31

1 Al |A phase output (MPG1)| e
2 Bl B phase output (MPG1)| e
3 A2 |A phase output (MPG2) °
4 B2 B phase output (MPG2) °

Inputs signal to control
5 G31 IN | high-speed axial stop °
6 5V GND
7 GND [MPG ~ AD/DA & +5V| e ) ° ) ) °
8 GND
9 S5V +5V Power ° °
10 +12V +12V Power
11 -12V -12V Powe

0~10V analog o
12 DAl command 1
0~10V analog o

13 DA2 command 2

+10V analog command
14 ADI1 Input 1 °

+10V analog command
15 AD2 Input 2 °
16
17 D+ CANOpen Signal
18 D- CANOpen Signal
19 IN-80 | Group 12 input signal
20 IN-81 | Group 13 input signal
21 IN-82 | Group 14 input signal
22 IN-82 | Group 15 input signal
23 IN-84 | Group 16 input signal
24 IN-85 | Group 17 input signal
25 24V +24V Power

24V GND

26 |24VGNDI 6 | G31 « +24VGND .
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k DO UnaleCilnal [ irin[J

Table 5-5
Register Function Description

R209 Analog Input & Torgue function Edit by PLC <R209 bit3=1>
enable

R142 ADl,Indicates balue of #1 analog
voltage input Pin 14 ~ Pin 8

R143 AD2,In41cates balue of #2 analog Pin 15 ~ Pin 8
voltage input

R146 ADl,Indicates balue of #1 analog Pin 12 ~ Pin 8
voltage output

R147 AD2,Indicates balue of #2 analog Pin 13 ~ Pin 8
voltage output

¢ Note : R209 bit3=1 that analog Input function must enable.

MPG
Connector
GND

1T 1 l

DAC output DAC output ADC input ADC input

— ]

S © »

DAl
DA2
ADI1
AD2

2

»

IS

00000000
J

L

Fig 5-18 AD/DA Analog Signal Wiring
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5 Connections

Contol High-Speed axial stop, responding in 0.5 psec.

Table 5-6
Settings for
related Parameters Description
and Registers

Setting =0,
I-bit Input signal is an ascending (0—1) trigger signal
Setting= 1,

R250 I-bit Input signal is a descending (1—0) trigger signal
Setting = 2,
I-bit Input signal is a Normal Open (0) signal
Setting = 3,

I-bit Input signal is a Normal Close (1) signal

MPG
Connector
M\
1O o
,O
NGO
10
G| O
g G31 Hardware
savan| o stop signal

Fig 5-19 G31 INPUT Signal Wiring
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162 "Ilial Controll pin assi{n/ ent and [lirin||

Connect servo driver to axial-control connector as shown in Fig.5-20 (pin assignment

identical for all axes).

Servo connections dependent on
different maker

AXIS B

X XXX

Displacement command -10 ~ 410V
ov

Servo
signal

Pulse+

Pulse-

Sign+
Sign-

Fig.5-20 Wiring for Axial Control

Isolated twist-pair cables shall be used.

2. Pay special attention to Pins 1-4 of the axial connection. In case the motor runs
scattering, alter the terminal A with the terminal B at the driver end.

3. HUST miller controller, when voltage-command type servo motor is used, you
need to set the Follow Error checking function. (Not applicable to pulse
commands.)

(a) Parameter 533 = 4096 > check the value of Follow Error.

(b) Parameter 543 = 63 = check Follow Error of the axis X/Y/Z/A/B/C
simultaneously (set by BIT: Bit0=1 for X-axis, Bitl1=1 for Y-axis...... ).

(c) When the ERROR COUNT of the actual feedback of X-axis motor >4096, the
system will issue an error message.

4. In H6D-T Controller, connect Spindle 1 to C-axis, Spindle 2 to A-axis and Spindle
3 to B-axis; and other axes will be connected according to the wiring method

shown.

5-18
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[16(11] [1irin[lof Manual [ulse [Jenerator M [ ][]

» HUST H6D/HO9D series can share 2 units of Manual Pulse Generators

simultaneously.

»  If the Tool traveling direction is opposite to that indicated for Manual Pulse Generator,
then Parameter 518 can be used to change the Hand Wheel direction.

(If the machine uses two hand wheels, hand wheels will be changed at the same time.)

»  Operation description of Hand Wheel 2:
B [n PLC, C237=1. (refer to MPG2 pin)
B Select the axis to be controller with R243.
B Adjust the multiple with R245.

» MPGPin6-~7- 8are 5V GND.

MPG 1

MPG 358
% +5VOVA B

|

A
B
+5V
A
B

S N N N

ov
ov

(ONONONONONONONG)

|

MPG $58 MPG 2
= +5VOVA B
Al 0) 0|0
B| ,O

+5V 2O
N |1
A A(}
B| O
<O
ov 7O
oV O )

Fig. 5-21 Manual Pulse Generator (MPG) Wiring
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(1611 [1irin[Jof [ pindle Control

There are 2 types of Spindle Control:

(a) Voltage Command type
(b) Pulse Command type

'] Uoltale Coll[]and t[ pe

Spindle
A
[\
XXX Driver
X X XX
\ ]
\/ \/ » Case Gnd

Fig.5-22 Spindle voltage command control-closed circuit wiring (servo)

Spindle
(veom 1) N\ N
GND gl; s| [ [ ]
+5V A2 I Encoder
T 1
2 _>< X X )&X Extemal
B A 3 Encoder
B X4 X XX X
Z 5
iz K6 X X
— / » Case GND

Fig.5-23 Spindle Voltage Command Control- Open circuit wiring (Inverter)



'] [ulse CollJand T[pe
Spindle m\_l;
Pulse- L 20 \X X X
Signt A21 | \
Sign- X X X X Servo
Driver
X X X XX
X X X X
X X
| B \/ \/ » Case Gnd

Fig.5-24 Spindle pulse command control- closed circuit wiring (servo)

Spindle

Inverter

XE

X XX

o [ |on {u (& (w0 N =

B
——

V.

Fig.5-25 Spindle pulse command control- closed circuit wiring (Inverter)

External
Encoder

5 Connections

4_

Encoder
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[16(11] [ irin[]

%k [trulture of [Jirin[][1[]

All of the SIO board must used the same [DC24V power supply] except to the AC

output board.

24V Power Input

40-pin Bull-horn harness; Group 1; CONNECT

Board port
196~1119(24in) ~ 096~0111(160ut)

24V Power Input

15 pin Female to Male cable

Fig.5-26

24V Power Input

40-pin Bull-horn harness; Group 2; CONNECT

Board port
1120~143 (24in) ~ O112~0127 (160ut)

J.T
JLs
aj

T8y

24V Power Input

T

TO-NEXT :




5 Connections

% [trulture of [irin[ 2]

All of the SIO board must used the same [ DC24V power supply ) except to the AC
output board.

24V Power Input 24V Power Input

_
40-pin Bull-horn 40-pin Bull-horn
harness; Group 1; : e i 9003 i i P 2l harness; Group 2;
CONNECT Board - (i 13 i) — g B8 CONNECT Board
port - .

lel. ; port
196~1119(24in)
096~0111(160ut)

o
i1

J !”. g 1120"'143 (2411'1)
sy 0112~0127 (160ut)

24V GND

. Use in combination as required

. 10 pin white connecto

. Can be connected to 3 optional boards

. Can be connect 4 modules maximum .

.NPN RELAY BOARD :provide 8 dry contacts. Max. current for each output of he PCB
is1A.

6. AC power output module board : provide 8 AC110V outputs. M ax. current for each

output of the PCB is 1A.
7. DC power module board : provide 8 DC24V outputs. Max. current for each output of the
PCBis 1A.

DA W -

[1[Tessories :

—_— T )

L Bl " u = = _lig

8 OUT RELAY BOARD AC POWER OUTPUT DC OWER OUTPUT
MODULE BOARD MODULE BOARD
Fig.5-27

5-23
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1616 ‘nput/Output [lirin[/s[he[ atil]

The input signals are the messages transmitted to the Controller from the external device.
These signals can be generated by push button, Limit Switch, Relay Board connection or
Proximity Switch, etc.

The output signals are the messages transmitted to external working machine from the
Controller, which are used to drive the Relay of the Working Machine and the LED
display of the Controller.

‘nput Output nterfa ¢

The Controller must link with other accessories through SIO Module Board so as to control the

actions of external I/O, power output and axis control module.

* Conne't [loard ([IC [oard No* H6DIITOTOIIITTI1160)

I/O connect board controls 24 input terminals and 16 output terminals.
Output control is by 0V output.

An INPUT can be of NPN type or PNP type.

When NPN and PNP are in use at the same time,

(1) NPN : the input voltage at [ is OV.

(2) PNP : the input voltage at [ is 24V.

Input current at I: 3.6mA

Output current at O: 100mA (H6D\CPU\V6 1 : 250mA).

el



5 Connections

Input Pin Assignment (Female) Output Pin Assignment (Male)
24V GND—(250 0o 13—(14@ ®! 00
12[—11 |
23—240 —is@ 22 U
—|2:0 O11[—10 o %0
O, |— 1516
|20 "% 179 O
—1 70 Zo| o8 ¢ —
200 |21 O |— 15® @3
—| O 3 07 ®
19__[205 O°|— oy @6—%
- 07 06 L ]
18___|190 - 20 @7 |—06
17__|180 06— oAV ¢ @8 |—07
— + _—
16— 170 o4y — |ne L° 08
o O4[—03 ® 509
15— 16O O 4 —o 24VGND (3@ G
N 0 J—y, 2uvGND T \u® !t__1?

Table 5-29 I/O Connector Pin Assignment (NPN-PNP Type)

1O [lodule [loard (H6CITOMTORMIITITI12)

Fig.5-30
"erial (nput(Qutput Module 11O

1. The SIO Module Board is provided with 48 input/32 output points respectively.
(a) A maximum of 4 boards can be linked in providing maximum 256 input/176
output points respectively.
(b) It can be linked with Auxiliary Panel (Panel 2).
2. The module can work with the following external components:
(a) Standard input/output CONNECT panel (24 Input/16 Output).
(b) 8 Out Relay boards.
(c) 8 Out DC power boards.
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(d) 8 Out AC power boards.
(e) 8 Out Axis Control Modules: To control the Servo or Step Motor.
3. When using with Universal Auxiliary Panel, it will occupy the I/O position of

Panel 2.
4.  The Dip Switch is used to define the I/O starting position of SIO Module Board.

[ planation of [ 1O MOD[ L[] [JOLILID *

LED-lamp (Input) : ©
LED-lamp (Output) : @

SWITCH : ©
Group 1 CONNECT board Group 2 CONNECT board
port port

i)

o i 0 - '-:'c - —'.-.:I
I'“!I"‘E} u;‘!.-_.“.lﬁ1|E|ri|!l=i!uluii1£'|ﬂ-.|§..' e | B

I [v %ﬁ
o
[LITITIT!

SHRRTRFRD Y
TR rre

= 11 I 1)

=5
|---l'-a
=
z
=

'u‘_u_ur
Fhan

LL1 = s
E Tearyl mamy
e N R
A8V oD :'_:_fr_;:rul_ :
i

=0 i u :;
A .Ejim:mm' S A

FROM-CNC TO-NEXT I
| 24V external power input

Fig.5-31

1. LED Indicator:
I-Point Signal LED Indicator (Green) ©: 3 groups each for upper and lower rows
with each group containing 8 lamps, which makes a total of 48 lamps.

O-Point Signal LED Indicator (Red) ®: 2 groups each for upper and lower rows
with each group containing 8 lamps, which makes a total of 32 lamps.

2. Dip Switch ©: For setting the SIO Module Board and 1/0 OoN DIP

staring signal position. u u u u

1 2 3 4 ]|gqw




Table 5-7 Dip Switch — I/O Module Corresponding Positions

5 Connections

MODULE |Switch 1 |Switch 2|Switch 3 |Switch 4 1IN range OUT range
1™ 0 0 0 0 1096 ~ 1143 | 0096 ~ 0127
2nd 1 1 0 0 1144 ~1191 | 0144 ~ O175
31 0 1 1 0 1192 ~1239 | 0192 ~ 0223
4t 1 0 0 1 1240 ~ 1255 | 0240 ~ 0255

*< Module [ loard [ |[an [ontrol 16 unit of (nputs and 16 units of Qutputs! !

1O related sl ope [ hen usin[ /[ lith Operation [ anel 2!

Table 5-8 H6D / HOD Controller I/O Corresponding Scope

I0 range
Board |Switch 1 | Switch2 | Switch 3 | Switch4 | Inputrange | Output Range
1™ 0 0 0 0 1096 ~ 1143 | 0096 ~ 0127
2n General Purpose Secondary Control Panel [ 1144 ~1191 | O144 ~ 0175
31 0 1 1 0 1192 ~1239 | 0192 ~ 0223
4" 1 0 0 1 1240 ~ 1255 | 0240 ~ 0255

% When use 2™ control panel, 2" SIO address Occupancy.

-27
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% Connelt [oard H6CIINOCONNIICTIIIIDI O]

I/O connect board controls 24 input terminals and 16 output terminals.
Output control is by OV output.

An INPUT can be of NPN type or PNP type.

When NPN and PNP are in use at the same time,

(1) NPN : the input voltage at I is OV.

(2) PNP : the input voltage at I is 24V.

5. Input current at [: 6mA

Output current at O: 100mA

el

Fig.5-32
% [outrelalllloard H6CIIOMLJITCTTIOCTTT]
1. Max. current for each output of the PCB is 1A
2. For amax. current > 1 A, use other relays.
Contacts on the RELAY adaptor board are dry contacts
™
o
Fig.5-33
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% L[IC poller output [Jodule [oard MH6CIIIOMIIILITIITI616[]

AC Power supply adaptor board controls 8 AC110 outputs.
Max. current for each output of the PCB is 1A .
The 8 Output terminals can sustain a max. current of 8A, all together.

24V power supply can be used alone.

AN e

Rating of the factory supplied fuse is SA.

103

= Fig.5-34
% DC poller [lodule oard H6CTIOMDCLITIITIL6LIT]
1. DC power output board controls 8 sets of DC 24V output.
2. Max. current for each output of the PCB is 1A .
3. The 8 Output terminals can sustain a max. current of 8A, all together.
4. Rating of the factory supplied fuse is SA
™
o
= Fig.5-35
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(1610 [irinlJof [Istel] [/C [oller [uppll!

'n order to aloid [ontroller ano! | alies [aused [ ][ oltale flu tuations(it is
re[ o] ended to prolide sel uential differen( es for the ONIOFF of the CNC po! er
and [erlo poller(]

1. SERVO ON signal shall be activated in a slight delay after the activation of system
power supply, when the latter is stabilized.

2. Before switching off the system power supply, provide a delay for switching off the
SERVO ON signal first.

CNC Power-on Power off delay

; Servo Power-on_’l \‘_—y Time
_’l |<— |—> Time

servo on delay

To CPU Power supply R

| AC220V R ! | I |
| AC220V S ! i : To CPU Power supply T
| AC220V T I Py | | I |

Servo
Driver

Timer Delay Caontg

oo

power-off  power-on

Power-On Relay

._| Power-On Timer Relay

R TR — o

IAC 220V R TO Servo AMP Power TB P

IAC 220V S TO Servo AMP Power TB N

Fig.5-36 Wiring of System AC Power Supply
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5 Connections

% [lllerlen[[+ top [lirin[!dialral /-1

Recommended wiring diagram. In this connection, the software control and hardware

control are connected in a series; when the E-stop button is pressed, the hardware will

switch off Servo-On even if the software fails.

24V GND (0V)
Q Limit E-Stop
QSNO— QL ~NO— QU ~O—Q/ O Ql O—
1
O O
Forced Reset
pushbutton

5 o

X-axis origin LIMIT

5o

Z-axis origin LIMIT

(o]
24V GND (0V)

Servo Driver
O Servo-On

Signal

O
X Axis

l 24V

It
J

#Z Servo activation command

Servo Driver
O Servo-On

Q

External SERVO ON RELAY

o Signal
Z Axis

5-31

SIO Module Board (AE712)

8 OUT RELAY Board (AB585)

Fig.5-37
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% [llerlenl[[+ top [lirin[ !dialral -2

Con/ enient [ | irin[/Dialral][]

24V GND (0V)
(0] Limit E-Stop
QULO0— Q[ 0— QL 0—QL 0
1
O O
Forced Reset
pushbutton

24in/160ut /O Board (AB765)

] x 7

O
X-axis origin LIMIT

S O

Z-axis origin LIMIT

(o]
24V GND (0V)

O O Servo-On
Signal

l Servo Driver
Y

O
X Axis

@
%Z oServo activation command

l 24V Servo Driver

O Servo-On
Signal

o

/ o)
— 7 Axis

External SERVO ON RELAY
Fig.5-38



% [llerlen[I+ top [lirin[Idialral]-[]

Con/ enient [ | irin[/Dialral][]

24V GND (0V)

Q Limit

E-Stop

QULO0—Q [ ~0—Q 0

1

O O
Forced Reset
pushbutton

5 o

X-axis origin LIMIT

5o

Z-axis origin LIMIT

o]
24V GND (0V)

Servo Driver

Servo-On o

24in/160ut I/O Board (AB765)

5 Connections

Signal

X Axis

Servo Driver

Servo-On g

Signal o

7 Axis

Fig.5-39

of
=
i
¥

8 OUT RELAY Board
(AB585)
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% Other []irin[ - [[allple1

1* /O Connect Board

25pin x2 M/F Connetor
10~123(24in)
S 00~015(160ut)

HUST H6D CONTROLLER

External Relay 2
External Relay 1

o Spark Kill — T
_i " “ t Spark Killer
N

2AV 24V 1AVIA 1 24V 4V 24V 24V 24V DAV 24V AV AV I AV 2 (V 24V
O N T LA ' |
B AR e g b, A0

TR FYRY F1) Loy oy pof A
Ol SUEVRA G4 P

Fig.5-40
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5 Connections

% Other []irin[ - [/l allple 2[ Dr[/Contalt Output

1* /O Connect Board =

ié: 25pinx2  M/F Connector MG Sl

1 . 10~123(24in) O0~O15(160ut)

sm.ﬁ

Al'-l'l'-.\-' o2

PEE

AL

AC 220V

Transformer —>»COM

01
COM
02

When Controller is O00=1, it
will output AC 220V voltage.

v

v
AC 220V
Fig.5-41

»  As each COM point is not inter-connected, they should be wired individually
when using.

»  The external Relay may not be connected that the Relay Board can be used
independently.

»  As per the figure above, when the Controller is O00=1, it outputs 0V and COM
will be connected with 01 in the meantime.
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% Other [ irin[— [/l allple [ Drl/Contalt Output

; e TIL! 11 |
o i =l L LLL BT
' i
TR L 1y

‘- ll-m_n.
i y

40pin Row cable, 1°* Connect board

. 24V Power Input
10~123 (24in) O0~O15 (160ut)

24V Power Input

A GEE GO UEGEEE BEoagbe

Llgasoaad ansiasad polssone

0 I ! LIl 1 SRR R PR

AC 220V
Transformer
—»CO
—01
When Controller is
000=1, it will output AC
v v 220V voltage.

AC 220V

Fig.5-42
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% Other [ irin[ - [J[allple [1TIC [olJer Output

Single Output Point: The maximum current to be sustained by PC Board will be 1A.

When using 8 output points simultaneously: The maximum current to be sustained by
PC Board will be 8A.

2l s e
S g Lo

D GND GND OND 24V 24V 24V 24V OND GND BND GND 24V 24V 24V 24V GND BND GND E‘:ﬂ“

10-pin Soft

DC24V Harness AC110~220V
Power Input Power Input

~ % As per the figure, when the
Controller is 0000=1 (ACO1), it
will output AC110V voltage.

| Jd 3% At DC24V Power Input End: It
208 | 10

Sl o2 “’rE’ﬂ can use an independent Power

58\03\294

Provider without sharing with
24V of the module board.

| 3% Default Fuse Withstand Current:
5A

=]
m
15
-
=]
o

Ca

AC110V
Voltage Output Fig.5-43
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% Other [lirin[— [J[allple [ DC [olJer Output

Single Output Point: The maximum current to be sustained by PC Board will be 1A.

When using 8 output points simultaneously: The maximum current to be sustained by
PC Board will be 8A.

TN T Ay S
R LA

10-Pin Soft Harness

% As per the figure, when the
Controller is O015=1 (07), then
it will output DC 24V voltage.

% Default Fuse Withstand Current:
5A

DC24V DC24V

| I Voltage Output
Voltage Input g tp Fig.5-44
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% Other [ irin - [ allple 6. N[N [+[ire "ensor

e
$rel Aty

000 001 002005004 QOB 00007 008 0OYQL0 0L DIR
EDI GREEN WED2 OR oLED

R B

GNDGND 24V 28V

SENSOR "OV" input signal.

Fig.5-45

% Other [ irin - [ allple [ NIN [+[ire "ensor

22V 24V 24V 24V 24V 24V 24V 24V

3y,

ETRYTNE

e

Fig.5-46
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% [J[202C Conne!tor[ pin-out assi n[]ent and [Jirin

Fig.4-47 shows the connection between the HUST H6D Serial Controller and the

computer (PC). When carrying out the wiring, take the following precautions:

1. The RS232C cable shall not exceed a length of 15m.

2. In case of existence of massive noise generators (e.g., EDM processor, welding
machine, etc.) in the vicinity, Twist-pair type cables shall be used, or such an
environment shall be avoided. The controller and the PC shall NOT share a

common power socket with an EDM or welding machine.

3. Make sure the voltage of the interface at the PC end is within the range of
10~15V.

IC end COM

DBI9LM DB25LF
CONNECTOR CONNECTOR
H[ [T Controller end IC end COM
DBILF
DBI9LM
CONNECTOR CONNECTOR




6 Error Message

6 [rror Messal és

When an error occurs in the execution of an HIIST H6D series controller[Jan error
message will appear in the LCD screen as shown in Fig.10-1. Possible error messages
regarding the HIIST H6D series controller( together with their remedies[ are described

as follows.
=11
code Causes code Causes code Causes g
01 [MCM Data Error 13 |GMIT code & R error 32 |G76IGI2 E P command error c
02 |Follow error = setting value 14 |Axis overtravel. 36 |Datato be transferred in error o
04 |USEiSDC error 15 |Search GRID distance excesd | 37 |NC alarm{Qutside divice error) =
05 |System error 18 |End of program error 38 |Screenreadingtime =35 z
07 |Flash rom "write to" error 20 |Axis reached the software limit| 39 |Tool life reaching %
08 MOl command error 22 |Em-Stop 50 |User defined error (G65 ) S
09 |531 signal read error 25 |G0Z/G03 command error 53(1)| Tapping refract position error 0(%
10 |RS232 error 28 |G71~G73 command error 53(2)| Tapping depth < 0 e
11 |Program CHECKSUM error. 29 |G code ARC error 54 |Tapping F {pitch) not defined i
12 |Pro. buming =128k 31 IMone PLC 55 |Tapping depth not defined o,
Spindle 1 error Spindle 2 error Spindle 3 error
. Spindle 1 unclamp Spindle is running Chuck unclamp 70
Spindle <
Coolant pump error @
Please press SP "cw" or "cew", before feed-hold cancel o
Feeder |Feeder doesn't meet the positioning =
Turret loose Tool change time out Count limit is reached Z
Other |EM-stop Hydraulic pump error Security door error 2
X-axis motor error Y-axis motor error Z-axis motor error &
aQ
(¢}
00 System ERROR message display Motor not home | 99/99 == 9994 F?
[
Back i Error-LIST e
Fig.6-1
0 0oooo
Lrror Code| Details Causes
Incorrect MCM parameter setting.
01 B Each axis returned to origin (GRID limit of the servo motor
1024,
Remedy:
Auto
1. Check MCM parameter for correct setting or double-press | MDIL]| to enter "MDI"

model execute commend ILLI[[I[[[ to delete parameter!then re-set parameter.

If the controller has rested for more than a year without switching on[ the internal

memory will disappear. The controller will display BT1[Jindicating the battery
power is low and you need to contact the dealer.

time after changing the machine parameters.

The Application Engineer needs to check the PLC to see if C226 is triggered in
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Crror Code| Details Causes
F F value is too big.
~C | Axis follow-up error is too big.
S Spindle follow-up error is too big [13072[.

02 W When starting the forward-feeding function(the error is too
big.
D When starting double-closed circuit control!the error is too
big.
Message:

Error happens to the Circuit System where the Servo is located[ which could lead to the

following abnormal situation:

1. The command transmitted by the Controller is too fast that the Servo could not
respond in time.

2. The Controller fails to receive the feedback signal.

Remedy:

1. Check the program for excessive setting of F value [

2. Check whether the Resolution setting is correct [Check items 241~ 252[MCM
parameters_ L]

3. Check if machine or motor is obstructed. Check the wiring.

4. Check Parameter 533 [the default value is 4096.

5. Check the wiring condition.

Crror Code| Details Causes
03 L M99 count exceeds maximum limit [1T10922110921 L]
Message:

Setting of the M02IM30"or M99 counter exceeds the limit of system variables[ 10921.

Remedy:
1. Double press “0” button in A['TO mode to clear the counting value.
: ) RESET
2. Clear the system variable count of 10922 so it returns to Olthen press to

remove the error.
3. Or run G10 P201 command in ALJTO or MDI modellfor clearing the system

variable (10921 to Ol[then press [RESET| again to clear the error.




6 Error Message

Crror Code | Details Causes
A [J OSB/SDC error —FRIDIS[I[ERR
B USB/SDC error —FRINTLERR
C [JSB/SDC error —FRINOT[READ!]
D [JSB/SDC error —FRINO[FILE
E USB/SDC error —FRINO[PATH
F [JSB/SDC error —FRIINVALID[NAME
G USB/SDC error —FRIDENIED

04 H [JSB/SDC error —FR[EIST
1 USB/SDC error —FRIINVALIDIOBJECT
J USB/SDC error —FRIWRITE[PROTECTED
O [ISB/SDC error —FRIINVALIDIDRIVE
L [ISB/SDC error —FRINOT[ENABLED
M SB/SDC error —FRINO[FILESUISTEM
N [JSB/SDC error —FRIMIFSCABORTED
0) USB/SDC error —FRITIMEOUT
Message -

When switching the transmission modelthe system reads the errors of the external
storage el iipment.

Remedy:

1.  Shift the transmission mode back to RS232 Mode and then check if the external
transmission e uipment[such as [ Panel or SD Cardlis correctly configured.

2.  Make sure the [USB is of FAT format and the file extension of the transferred
program is correct.

3. Consult the dealer or the manufacturer.

Crror Code| Details Causes
05 S Command input is wrong.
Message -

Command input is wrong.

Remedy :

Check the format of the input command.
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_rror Code| Details Causes
D Incorrect Data Address retrieved when executing [ DNC.
08 M MDI command error [dommend sile greater than
128bytes!.
E Sile of current program segment exceeds 128bytes.
Message -

The length of certain node in the program has exceeded 128 bits.

Remedy:

Check the program and make sure that each segment is within 128 characters.

COrror Code | Details Causes
O RS232 error —OVERRIIN ERROR
P RS232 error —PARIT[] ERROR
10 F RS232 error —FRAME ERROR
B RS232 error —BREA[] ERROR
N RS232 error —OTHER ERROR
Message -

Error exists in the communication signal transmitted by RS232C Port of the Controller.

Remedy:

1. Check transmission speed of controller communication portli.e.[ parameter 520 of
MCM is the same value as that of PC or man-machine interface.

2. Check the communication cables between the controller and the PC or the man-
machine interface.

_rror Code| Details Causes
1 CHECIIS[IM error of program
A S[LIM error in the Start-up check
11 D Program Memory address error [DOWN MODE[

F Program Memory is full
] Program Memory address error [1/P MODE!

Remedy: e

Double-press |3pr| button to enter MDI mode. Run [111[ 2( 1 command to clear all

the program ds

A C]

eck the memory battery. If the controller displays battery low [BT1[]

messagelJyou need to replace the battery [data in the memory will be lost if the
controller remains OFF for more than one year(.



6 Error Message

_rror Code| Details Causes

The sil ¢ of the [ urn-in prolral| e [eeds the lil /it

H4 Series:56k

H6 Standard: 56k[1896 lines[ 64bytes per line

H6 Turning/Milling: 56k 128k [Saving capacity for
function key[ 112944 lines. Since the current limit for burn-
in is 128k[ therefore the maximum sile is 128k (12048

12 lines[.

The declared command exceeds 20 program lines [G11[]

N G12[G04[ M-code(.
L L error in “G10 P0920 Lxxxx”
1L shall not be emptyland 0L LA[1000[]
P Program specified by Lxxxx in “G10 P0921 Lxxxx” has

not been declared.

Message -
The capacity of the replicating program is too big [exceeding 128 /B[l

Remedy:
1. Check the program for incorrect writing.
2. Check the capacity for the program.

[Irror Code| Details Causes

G error code.
G During the G87 command[heither of R209 BIT10 and 11
is ON.

13 T T error code.
M M error code IMA 0L
An R error in commands G81~G&9.
R 1R and [[Ahave different symbols.
2[R and [TI[A[-R [have different symbols.
Message -

The program information contains the “R Error” of G-Code[ M-Code or G81-G89 that
are not being set by H6D-T Series[and they cannot be accepted by the Controller.

Remedy:
Check the program and check if the R setting of G-CodeIM-Code or G81-G89 is
correct.
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Crror Code | Details Causes
[
14 . OCOICABLor C-axis Hard limit [OTL
C
Message:

Axis Tool exceeds the limit of hardware travel scope.

Remedy:
Manually move the axis into its working range.

_rror Code| Details Causes
15 L S;rvo motor returns to Qrigin to find GRID signallthe
distance exceeds the setting range of the parameter.
Message:

When the axis returns to the Home Position[ the Servo cannot locate the GRID signal.

Remedy:
1. Adlust the Sensor position of the Home or set the Grid count in the parameters.
2. Check if the servo feedback line is interrupted.

Crror Code| Details Causes
16 G G10P804 Command is wrong.
Message:

The tapping depth in the G32 Command is “0”.

Remedy:
Check the program content.



6 Error Message

[Irror Code| Details Causes

There have some error in programming occurs when

executing the program in AT/'TO mode.

Error of copied segment in the program( cause for the error

may be one of the following:

1. Non-existence of the source program.

2. Starting line-no. [1Ending line-no. in the source
program

3. Starting line-no. [Itotal line-number of the source
program

4. Ending line-no. [total line-number of the source

C program

Missing program number in the pasting target.

6. Starting line-no. of the pasting target [Itotal line-

18 number.

7. Memory is full when the pasting content has not been
fully pasted.

8. Source program []pasting target program no.[ and [’
starting line of source program [ ]starting line no. of
pasting target [| Jending line no. of source program.

Trigger C25 segment data retrieval error: cannot find

initial address of specified segment.

T Failure in finding initial address of specified program.

MO50xxx error [TA is out of 0~ 127 or [A specified

program does not exist'.

M99 himp-back program error [G10P301 specified line-no.

errorL.

P Empty CALL in sub-program. [G60... G63[

N

Message -
Program ending is wrong.

Remedy:

1. Check the ending of the program and add M02 or M03 segment.

2. G80 is not filled for the drilling[ tapping command ending area.

3. Check the program for excessive sil¢.

4.  Check for any error in the segment content and in serial setting N[ of the specified
segment.
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_rror Code| Details Causes
U
DA BEC- axis software OT limit.
20
C
N Number of position limits set in the dynamic range of the
software exceeds 4000.
Remedy:

Check the program or re-set MCM parameters 581~586 and 601~606[the software

travel limits.

_rror Code| Details Causes
22 Emergency Stop [C002[ 111
Remedy:
After removal of error[turn off the Emergency Stop pushbutton/ followed by pressing
the RESET button.
_rror Code| Details Causes
24 Memory Stack error.
Remedy:
Check for repetitive use of CALL subroutine.
_rror Code| Details Causes
G02/G03 command error [Radius of starting point unel uial
to radius of ending point_.
Incorrect input format of R in G02/G03
25 R No displacement in both axes of arc interpolation[or (R0
in lathe model.
L 2[IRARITILENGTHI.
G ILJ[R not specified in G02/G03 command.
Remedy:

Check the program. Re-calculate arc intersection and verify its coordinates.




6 Error Message

[Irror Code| Details Causes
]

For [~ClJwhen C28[11 and R190 # O[JR190 [ the
27 . deceleration distance of respective axis after the motor
receives the INPLIT of G31.

C

Remedy:
1. Check if R190 setting is too short so that it is less than the acceleration distance.
2. Shorten the acceleration/ deceleration time setting [Motor load to [e [onsidered!.

Crror Code | Details Causes
N MISSING G70 WITH G7x COMMAND.
28 W [(MACDIR. SHOULD BE DIFFERENT FROMIG70WA L
O [(MACDIR. SHOULD BE DIFFERENT FROM [G70A L

Message -
In the program(the G71[G721(G73 commands are incorrect or the information format is
wrong.

Remedy:
Check the program to see if the G711(G72[G73 commands are wrong set.

_rror Code| Details Causes

The G code that includes C[R[or A segment is not
G00..G04.

Incorrect parameter setting.

Incorrect setting of Al lor its relative parameter.
Incorrect setting of R or its relative parameter.
Incorrect setting of Clor its relative parameter

29

elikrdls

Message -
The format of Auto Chamfering Command is wrong.

Remedy:
Check the program to see if “dot” syllable is added in the ATRIC commands.

COrror Code | Details Causes
31 Missing PLC.

Remedy:

1. [lpload the PLC.

2. Consult the dealer or the manufacturer.
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[Irror Code

Details

Causes

E

E in G92 is not within the [1.0~100.0[ range [imperial
unitl.

P in G76 is not within the [(30~90[Jrange.

32

End of cutting — preset length [1max. cutting depth.

(G76 [max. cutting depth[ ] [10.

(@I vl lenl fa-i

CANP[I-CANPRIJCHAM!]
Threading length [threading tool withdraw length.

Remedy:

Check for any error in the cyclic tapping command of the lathe.

COrror Code | Details Causes
4 Uxx [0 in G34.
5 Uxx [0 in G35.
33 6 Uxx [0 in G36.
7 Pxx[J 0 or [Ixx[0 in G37.
Execute G350(G360or G37 in lathe mode.
Remedy:

Check for any error in [] setting in commands G34~37 of the lathe.

_rror Code| Details Causes

B Format of [JSB/SDC file is not ‘O8001°.
Format of [ISB/SDC file is not ‘O8002°.

C Format of MCM file is not ‘09002’.

F Format of function key file is not ‘09140°.
Format of variable file is not ‘09004’.

L Format of PLC file is not ‘O9003°.

36 Silé of PLC document exceeds upper limit.

Input program no. exceeds 1000 [Oxxxx![.

R LENGTH OR SCJM ERROR
(13245011324601132470113248.

S Format of SUIS file is not ‘09100’
Silé of SIIS document exceeds upper limit.

T Format of TBL file is not ‘09110°.

\ Input hex file is not in [1[][1[1[0DH format.

Remedy:

Check for incorrect data transfer format.
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Crror Code | Details Causes
37 NC ALARM [CO07[11 L)

Remedy:

Check external control device femove error and RESET.

COrror Code | Details Causes
38 Excessive screen display time [13000ms|.
Remedy:
1. Re-transfer screen data file.
2. Consult dealer or manufacturer.
COrror Code | Details Causes

In Tool Offset modelthe command paths between 2 single

41 blocks are 2 parallel lines.

Message -
The intersection point is lacking between two straight lines when applying the Tip
Radius Offset function [G41[G42[

Remedy:
Check and G411G42 commands and analy[e the program route and then recalculate.

Crror Code| Details Causes
42 OVER COT
Message -

The system is presenting overcut condition when applying the Tip Radius Offset
function [G411G42[]

Remedy:
Same as 41.
Crror Code| Details Causes
43 Insufficient distance between Start and End [70.005(
Message -

The distance between the starting and ending positions is less than 0.005mm when
applying the Tip Radius Offset function [G41[G42[.

Remedy:
Same as 41.



HUIST CNC H6D-T Manual

_rror Code| Details Causes
45 C25110[Between the single block that the radius of
circular arc compensation [0

Message -
The transitional arc of the Chamfer between straight line and arcl[arc and straight line[’

as well as between arcs is less than [ero [f0”[Jwhen applying the Tip Radius Offset
function [G411G420]

Remedy:
Same as 41.
_rror Code| Details Causes
46 In Tool Offset model the system fails to determine the
center-of-arc when executing an arc command.
Message -

The intersection point is lacking at the turning corners between straight line and arc and
between arc and straight line when applying the Tip Radius Offset function [G41[(G42[.

Remedy:
Same as 41.
_rror Code| Details Causes
After establishing the Tool makeup function!there will be
47 . . . !
not intersection point between the turning corner of arcs.
Message -

The intersection point is lacking at the turning corner between arcs when applying the
Tip Radius Offset function [G41[(G42[.

Remedy:
Same as 41.

Crror Code| Details Causes
48 Radius of tool offset [10.
Message -

The Tip offset value is less than [eéro [0”[Iwhen applying the Tip Radius Offset
function (G411 G420

Remedy:
Check the G4101G42 commands(janalyle the program route and reset the Tip offset
value.
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_rror Code| Details Causes
Direction of tool tip in the lathe is not of the 0~9 type
49 Number of segment of axial displacement is greater than
10
Message -

1. More than 6 nodes are lacking of axis displacement command from G41 or G42
"insert offset[]to G40 [¢ancel offset when applying the Tip Radius Offset function
‘G410G421.

2. The Tip orientation is the type other than 0~9 when applying the Tip Radius Offset
function [G411G42[.

Remedy :
Adhist the programming method or reset the Tip orientation.

_rror Code| Details Causes
50
Customer-defined error alarm using G65.
99
Remedy:

Check for any error in the setting of G65[ customer-defined error message.
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Fun(ton [lar(|[]

'] Motor has not returned to Hol e [ osition
Message:
The axis set by the user for returning to the Home Position has failed to return to the
Home Position.
Remedy:
Move the failed axis back to the Home Position

"1 [pindle Chulllis not Clal/pin[ Ti htl]
Message:
Remedy: If the Spindle Chuck is under loosening status/the Controller will send off
such alarm when starting the Spindle.
Remedy:
"Inder MDI Mode![ clamp the Chuck tightly with M11 Command or press “Manual
Chuck” under Manual Mode to hold the Chuck tightly.

'l [pindle Col![land [n[alid
Message:
Remedy: If the Spindle Chuck is under loosening status/the Controller will send off
such alarm when giving the Spindle CW/CCW action command.
Remedy:
Clamp the Spindle Chuck first and then give the Spindle action command.

'] Motor [nusual [i nal
Message:
The Servo is operated abnormally.
Remedy:
Check the Motor running status and then remove the Motor alarm.

[/ Turret not Loll ed
Message:
When the Tool change is in position[the system fails to send off the Tool Pan locking
signal.
Remedy:
Check the working status of Tool Pan locking signal.

"1 Tool Chanl e Monitorin[ /O erdue
Message:
The time used by Tool change has exceeded the Tool change monitoring time.
Remedy:
Check if the Turret is running or if the Hydraulic Station is working normally. If yes[]
adust the parameters of “Tool Change Monitor Time” to a moderate range.

"1 [osition[ | Lil it [lar[]
Message:
The axis displacement has exceeded the hardware position limit.
Remedy:
Move the axis toward the opposite direction with Hand Wheel.



Countis [ p
Message:

The working count of the Workpiece has reached the set count.

Remedy:

6 Error Message

1. In Auto Display screen(briefly press “0” for twice and the working count will be

set to Léro.
2. Execute M16 command.
3. Press Reset key.
4. Press Start key again.

H! draulil I tation [ Inusual

Message:

The Hydraulic Station is working abnormally.
Remedy:

Check the working status of the Hydraulic Station.

Oil Filler is al nor[all]

Message:

The Oil Filler is working abnormally.
Remedy:

Check the working status of the Oil Filler.

"lease [ tart the [ pindle First
Message:

If the Spindle stops running when the program is under pausing status! the System will

remind the operator to start the Spindle in order to cancel the pausing status for

resuming normal working process.

Coolant [ 'nusual

Message:

The Coolant Pump is working abnormally.
Remedy:

Check if the Coolant Pump is working normally.

6-15
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7 MCM Parameters

7 MCM (Machine Constant) PARAMETERS

HUST H6D/H9D MCM Parameter

H6D /H6DL : X, Y, Z, A, B, C-AXES
HOD/HI9DL: X,Y,Z,A,B,C, U, V, W-AXES

Facto
NII\ICM Defaurl}t, Unit Description Setting
0. .
Setting
1 0 mm | G54 X-axis 1" Work coordinate (origin)
2 0 mm | G54 Y-axis 1* Work coordinate (origin)
3 0 mm | G54 Z-axis 1* Work coordinate (origin)
4 0 mm | G54 A-axis 1 Work coordinate (origin)
5 0 mm | G54 B-axis 1¥ Work coordinate (origin)
6 0 mm | G54 C-axis 1¥ Work coordinate (origin)
7 0 mm | G54 U-axis 1* Work coordinate (origin)
8 0 mm | G54 V-axis 1 Work coordinate (origin)
9 0 mm | G54 W-axis 1* Work coordinate (origin)
10-20 System Reserved !
21 0 mm | G55 X-axis 2™ Work coordinate (origin)
22 0 mm | G55 Y-axis 2™ Work coordinate (origin)
23 0 mm | G55 Z-axis 2™ Work coordinate (origin)
24 0 mm | G55 A-axis 2" Work coordinate (origin)
25 0 mm | G55 B-axis 2™ Work coordinate (origin)
26 0 mm | G55 C-axis 2™ Work coordinate (origin)
27 0 mm | G55 U-axis 2" Work coordinate (origin)
28 0 mm | G55 V-axis 2" Work coordinate (origin)
29 0 mm | G55 W-axis 2" Work coordinate (origin)
30-40 System Reserved !
41 0 mm | G56 X-axis 3" Work coordinate (origin)
42 0 mm | G56 Y-axis 3" Work coordinate (origin)
43 0 mm | G56 Z-axis 3" Work coordinate (origin)
44 0 mm | G56 A-axis 3" Work coordinate (origin)
45 0 mm | G56 B-axis 3" Work coordinate (origin)
46 0 mm | G56 C-axis 3" Work coordinate (origin)
47 0 mm | G56 U-axis 3" Work coordinate (origin)
48 0 mm | G56 V-axis 3" Work coordinate (origin)
49 0 mm | G56 W-axis 3" Work coordinate (origin)
50-60 System Reserved !
61 0 mm | G57 X-axis 4™ Work coordinate (origin)
62 0 mm | G57 Y-axis 4™ Work coordinate (origin)
63 0 mm | G57 Z-axis 4™ Work coordinate (origin)
64 0 mm | G57 A-axis 4™ Work coordinate (origin)
65 0 mm | G57 B-axis 4™ Work coordinate (origin)
66 0 mm | G57 C-axis 4™ Work coordinate (origin)
67 0 mm | G57 U-axis 4™ Work coordinate (origin)
68 0 mm | G57 V-axis 4™ Work coordinate (origin)
69 0 mm | G57 W-axis 4™ Work coordinate (origin)
70-80 System Reserved !
81 0 mm | G58 X-axis 5™ Work coordinate (origin)
82 0 mm | G58 Y-axis 5™ Work coordinate (origin)
&3 0 mm | G58 Z-axis 5" Work coordinate (origin)
84 0 mm | G58 A-axis 5™ Work coordinate (origin)
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85 0 mm | G58 B-axis 5™ Work coordinate (origin)

86 0 mm | G58 C-axis 5" Work coordinate (origin)

87 0 mm | G58 U-axis 5™ Work coordinate (origin)

38 0 mm | G58 V-axis 5™ Work coordinate (origin)

89 0 mm | G58 W-axis 5™ Work coordinate (origin)
90-100 System Reserved !

101 0 mm [ G59 X-axis 6™ Work coordinate (origin)

102 0 mm [ G59 Y-axis 6™ Work coordinate (origin)

103 0 mm | G59 Z-axis 6™ Work coordinate (origin)

104 0 mm [ G59 A-axis 6™ Work coordinate (origin)

105 0 mm | G59 B-axis 6" Work coordinate (origin)

106 0 mm | G59 C-axis 6™ Work coordinate (origin)

107 0 mm | G59 U-axis 6™ Work coordinate (origin)

108 0 mm | G59 V-axis 6™ Work coordinate (origin)

109 0 mm | G59 W-axis 6™ Work coordinate (origin)
110-120 System Reserved !

121 0 mm | X-axis, G28 reference point coordinate

122 0 mm | Y-axis, G28 reference point coordinate

123 0 mm | Z-axis, G28 reference point coordinate

124 0 mm | A-axis, G28 reference point coordinate

125 0 mm [ B-axis, G28 reference point coordinate

126 0 mm | C-axis, G28 reference point coordinate

127 0 mm | U-axis, G28 reference point coordinate

128 0 mm | V-axis, G28 reference point coordinate

129 0 mm | W-axis, G28 reference point coordinate
130-140 System Reserved !

141 0 mm | X-axis, G30 reference point coordinate

142 0 mm | Y-axis, G30 reference point coordinate

143 0 mm | Z-axis, G30 reference point coordinate

144 0 mm | A-axis, G30 reference point coordinate

145 0 mm | B-axis, G30 reference point coordinate

146 0 mm | C-axis, G30 reference point coordinate

147 0 mm | U-axis, G30 reference point coordinate

148 0 mm | V-axis, G30 reference point coordinate

149 0 mm | W-axis, G30 reference point coordinate
150-160 System Reserved !

161 0 mm | X-axis, Backlash compensation (GO1), 0~9.999

162 0 mm | Y-axis, Backlash compensation (G01), 0~9.999

163 0 mm | Z-axis, Backlash compensation (G01), 0~9.999

164 0 mm | A-axis, Backlash compensation (G01), 0~9.999

165 0 mm | B-axis, Backlash compensation (G01), 0~9.999

166 0 mm | C-axis, Backlash compensation (G01), 0~9.999

167 0 mm | U-axis, Backlash compensation (G01), 0~9.999

168 0 mm | V-axis, Backlash compensation (G01), 0~9.999

169 0 mm | W-axis, Backlash compensation (GO1), 0~9.999
170-180 System Reserved !

181 0 mm | X-axis, Backlash compensation (G00), 0~9.999

182 0 mm | Y-axis, Backlash compensation (G00), 0~9.999

183 0 mm | Z-axis, Backlash compensation (G00), 0~9.999

184 0 mm | A-axis, Backlash compensation (G00), 0~9.999

185 0 mm | B-axis, Backlash compensation (G00), 0~9.999

186 0 mm | C-axis, Backlash compensation (G00), 0~9.999
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187 0 mm | U-axis, Backlash compensation (G00), 0~9.999
188 0 mm | V-axis, Backlash compensation (G00), 0~9.999
189 0 mm | W-axis, Backlash compensation (G00), 0~9.999
190-200 System Reserved !
201 1000 mm/min | X-axis, JOG Feed-rate
202 1000 mm/min | Y-axis, JOG Feed-rate
203 1000 mm/min | Z-axis, JOG Feed-rate
204 1000 mm/min | A-axis, JOG Feed-rate
205 1000 mm/min | B-axis, JOG Feed-rate
206 1000 mm/min | C-axis, JOG Feed-rate
207 1000 mm/min | U-axis, JOG Feed-rate
208 1000 mm/min | V-axis, JOG Feed-rate
209 1000 mm/min | W-axis, JOG Feed-rate
210-220 System Reserved !
221 10000 [ mm/min | X-axis, GOO Traverse speed limit
222 10000 [ mm/min | Y-axis, GOO Traverse speed limit
223 10000 [ mm/min | Z-axis, GOO Traverse speed limit
224 10000 [ mm/min | A-axis, GOO Traverse speed limit
225 10000 [ mm/min | B-axis, GOO Traverse speed limit
226 10000 [ mm/min | C-axis, GOO Traverse speed limit
227 10000 [ mm/min | U-axis, GOO Traverse speed limit
228 10000 [ mm/min | V-axis, GOO Traverse speed limit
229 10000 [ mm/min [ W-axis, GOO Traverse speed limit
230-240 System Reserved !
241 100 pulse | X-axis,Denominator,resolution calc.(Encoder pulse)
242 100 pm | X-axis,Numerator,resolution calculation.(Ball-screwpitch)
243 100 pulse | Y-axis,Denominator,resolutioncalc.(Encoder pulse)
244 100 pm | Y-axis,Numerator,resolutioncalc.(Ball-screwpitch)
245 100 pulse | Z-axis,Denominator,resolutioncalc.(Encoder pulse)
246 100 pm | Z-axis,Numerator,resolutioncalc.(Ball-screwpitch)
247 100 pulse | A-axis,Denominator,resolutioncalc.(Encoder pulse)
248 100 pm | A-axis,Numerator,resolutioncalc.(Ball-screwpitch)
249 100 pulse | B-axis,Denominator,resolutioncalc.(Encoder pulse)
250 100 um | B-axis,Numerator,resolutioncalc.(Ball-screwpitch)
251 100 pulse | C-axis,Denominator,resolutioncalc.(Encoder pulse)
252 100 um C-axis,Numerator,resolutioncalc.(Ball-screwpitch)
253 100 pulse | U-axis,Denominator,resolutioncalc.(Encoder pulse)
254 100 um U-axis,Numerator,resolutioncalc.(Ball-screwpitch)
255 100 pulse | V-axis,Denominator,resolutioncalc.(Encoder pulse)
256 100 um | V-axis,Numerator,resolutioncalc.(Ball-screwpitch)
257 100 pulse | W-axis,Denominator,resolutioncalc.(Encoder pulse)
258 100 um | W-axis,Numerator,resolutioncalc.(Ball-screwpitch)
259-280 System Reserved !
281 0 X-axis, HOME direction, 0=+ dir.1=-dir
282 0 Y-axis, HOME direction, 0=+ dir.1=-dir
283 0 Z-axis, HOME direction, 0=+ dir.1=-dir
284 0 A-axis, HOME direction, 0=+ dir.1=-dir
285 0 B-axis, HOME direction, 0=+ dir.1=-dir
286 0 C-axis, HOME direction, 0=+ dir.1=-dir
287 0 U-axis, HOME direction, 0=+ dir.1=-dir
288 0 V-axis, HOME direction, 0=+ dir.1=-dir
289 0 W-axis, HOME direction, 0=+ dir.1=-dir
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287-300 System Reserved !
301 2500 mm/min | X-axis, HOME speed 1
302 2500 mm/min | Y-axis, HOME speed 1
303 2500 mm/min | Z-axis, HOME speed 1
304 2500 mm/min | A-axis, HOME speed 1
305 2500 mm/min | B-axis, HOME speed 1
306 2500 mm/min | C-axis, HOME speed 1
207 2500 mm/min | U-axis, HOME speed 1
308 2500 mm/min | V-axis, HOME speed 1
309 2500 mm/min | W-axis, HOME speed 1
310-320 System Reserved !
321 40 mm/min | X-axis, Home grid speed during HOME execution
322 40 mm/min | Y-axis, Home grid speed during HOME execution
323 40 mm/min | Z-axis, Home grid speed during HOME execution
324 40 mm/min | A-axis, Home grid speed during HOME execution
325 40 mm/min | B-axis, Home grid speed during HOME execution
326 40 mm/min | C-axis, Home grid speed during HOME execution
327 40 mm/min | U-axis, Home grid speed during HOME execution
328 40 mm/min | V-axis, Home grid speed during HOME execution
329 40 mm/min | W-axis, Home grid speed during HOME execution
330-340 System Reserved !
341 0 0/1 X-axis,Home grid direction during HOME execution
342 0 0/1 Y-axis,Home grid direction during HOME execution
343 0 0/1 Z-axis,Home grid direction during HOME execution
344 0 0/1 A-axis,Home grid direction during HOME execution
345 0 0/1 B-axis,Home grid direction during HOME execution
346 0 0/1 C-axis,Home grid direction during HOME execution
347 0 0/1 | U-axis,Home grid direction during HOME execution
348 0 0/1 V-axis,Home grid direction during HOME execution
349 0 0/1 W-axis,Home grid direction during HOME execution
350-360 System Reserved !
361 0 mm__ | X —axis Home grid setting
362 0 mm | Y-axis Home grid setting
363 0 mm | Z-axis Home grid setting
364 0 mm [ A-axis Home grid setting
365 0 mm [ B-axis Home grid setting
366 0 mm [ C-axis Home grid setting
367 0 mm | U-axis Home grid setting
368 0 mm | V-axis Home grid setting
369 0 mm | W-axis Home grid setting
370-380 System Reserved !
381 0 mm | X-axis, HOME shift data
382 0 mm | Y-axis, HOME shift data
383 0 mm | Z-axis, HOME shift data
384 0 mm | A-axis, HOME shift data
385 0 mm | B-axis, HOME shift data
386 0 mm | C-axis, HOME shift data
387 0 mm | U-axis, HOME shift data
388 0 mm | V-axis, HOME shift data
389 0 mm | W-axis, HOME shift data
390-400 System Reserved !
401 10.000 mm | X-axis,Setting the value of search servo grid
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402 10.000 mm | Y-axis,Setting the value of search servo grid

403 10.000 mm | Z-axis,Setting the value of search servo grid

404 10.000 mm | A-axis,Setting the value of search servo grid

405 10.000 mm | B-axis,Setting the value of search servo grid

406 10.000 mm | C-axis,Setting the value of search servo grid

407 10.000 mm | U-axis,Setting the value of search servo grid

408 10.000 mm | V-axis,Setting the value of search servo grid

409 10.000 mm | W-axis,Setting the value of search servo grid
410-420 0 System Reserved !

X-axis Origin switch (+ :N.O (normallyopen) node; -:N.C
421 0
(normally closed) node)

422 0 Y-axis Origin switch (+ :N.O node; -:N.C node)

423 0 Z-axis Origin switch (+:N.O node; - :N.C node)

424 0 A-axis Origin switch (+ :N.O node; - :N.C node)

425 0 B-axis Origin switch (+ :N.O node; - :N.C node)

426 0 C-axis Origin switch (+ :N.O node; - :N.C node)

427 0 U-axis Origin switch (+:N.O node; - :N.C node)

428 0 V-axis Origin switch (+ :N.O node; - :N.C node)

429 0 W-axis Origin switch (+ :N.O node; - :N.C node)
430-440 System Reserved !

441 0 X-axis, Direction of motor rotation, 0=CW, 1=CCW

442 0 Y-axis, Direction of motor rotation, 0=CW, 1=CCW

443 0 Z-axis, Direction of motor rotation, 0=CW, 1=CCW

444 0 A-axis, Direction of motor rotation, 0=CW, 1=CCW

445 0 B-axis, Direction of motor rotation, 0=CW, 1=CCW

446 0 C-axis, Direction of motor rotation, 0=CW, 1=CCW

447 0 U-axis, Direction of motor rotation, 0=CW, 1=CCW

448 0 V-axis, Direction of motor rotation, 0=CW, 1=CCW

449 0 W-axis, Direction of motor rotation, 0=CW, 1=CCW
450-460 System Reserved !

461 4 X-axis,Encoder pulse multiplicationfactor, 1,2 or 4

462 4 Y-axis,Encoder pulse multiplicationfactor,1,2,0r 4

463 4 Z-axis,Encoder pulse multiplicationfactor,1,2,0r 4

464 4 A-axis,Encoder pulse multiplicationfactor, 1,2, or 4

465 4 B-axis,Encoder pulse multiplicationfactor,1,2,0r 4

466 4 C-axis,Encoder pulse multiplicationfactor, 1,2,0r 4

467 4 U-axis,Encoder pulse multiplicationfactor, 1,2 or 4

468 4 V-axis,Encoder pulse multiplicationfactor,1,2,0r 4

469 4 W-axis,Encoder pulse multiplicationfactor,1,2,0r 4
470-480 System Reserved !

481 5 X-axis impulse command width adjustment (4=625KPPS)

482 5 Y-axis impulse command width adjustment (4=625KPPS)

483 5 Z-axis impulse command width adjustment (4=625KPPS)

484 5 A-axis impulse command width adjustment (4=625KPPS)

485 5 B-axis impulse command width adjustment (4=625KPPS)

486 5 C-axis impulse command width adjustment (4=625KPPS)

487 5 U-axis impulse command width adjustment (4=625KPPS)

488 5 V-axis impulse command width adjustment (4=625KPPS)

489 5 W-axis impulse command width adjustment (4=625KPPS)
490-500 6 System Reserved !

501 0 Master/Slave mode, 0=CNC, 1=X-axis, 2=Y-axis

3=7-axis,4=A-axis,5=B-axis,6=C-axis,7=U-axis,
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8=V-axis, 9=w-axis, 256= non-stop mode in a single block
502 0 Accel/Decel mode,0=exponential, |=linear,2="S” curve
Home command mode setting.
BITO =0, X axis find Home grid available,
=1, no need to find.
BIT1 =0, Y axis find Home grid available,
=1, no need to find.
BIT2 =0, Z axis find Home grid available,
=1, no need to find.
BIT3 =0, A axis find Home grid available,
=1, no need to find.
503 0 BIT4 =0, B axis find Home grid available,
=1, no need to find.
BIT5 =0, C axis find Home grid available,
=1, no need to find.
BIT6 =0, U axis find Home grid available,
=1, no need to find.
BIT7=0, V axis find Home grid available,
=1, no need to find.
BIT8 =0, W axis find Home grid available,
=1, no need to find.
504 100 msec | GOO Linear accel./decel. Time, 4~512 ms
505 100 msec | GO1 Linear accel./decel. Time, 10~1024 ms
506 100 msec [ Accel/Decel time when in G99 mode (mm/rev)
507 100 msec | Time Setting for spindle acceleration
508 0 System Reserved !
509 4096 pulse | Spindle encoder resolution (pulse/rev)
510 3000 rpm | Max. spindle rpm at 10 volts
Spindle voltage command zero drift correction (open
511 0 v Co
circuit)
512 0 Spindle voltage command acce/dece slope correction (open
circuit)
Spindle RPM correction (based on feedback from the
513 0 rpm
encoder)
514 0 Start number for program block number generation
515 0 Increment for program block number generation
516 1 Denominator of feed-rate when in MPG test mode
517 1 Numerator of feed-rate when in MPG test mode
518 0 MPG direction
519 64 ms Set Acceleration/Deceleration Time for MPG (4~512)
520 38400 RS232 Baud rate, 38400, 19200 / EVEN /2 Bit
521 0 Setting. whether RO00~R99 data in PLC are stored when
power is cut off. 0=NO, 256=YES
522 0 pulse [ Servo Error Counter
523 0 Radius/Diameter Programming mode
524 0 0=Metric mode, 25400=inch mode mcm541=0,1
525 3 Error in Circular Cutting, ideal value=1
526 0 Pulse settings '
0: pulse + direction 1: +/- pulse 2: A/B phase
527 1000 Setting GO1 speed value at booting
528 0 Setting tool compensation direction =1 FAUNC, =0 HUST
529 0 It is used for adjusting the GO1’s acceleration/deceleration time

when the acceleration/deceleration type is set to an “S” curve.
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When MCM 502=2, the function can then be sustained.
530 0 G31 input motion stop at hardware
Format setting
=0 standard,
=1 the system will automatically add a decimal point to
531 0 even numbers,
=2 line editing,
=4 automatically added with a decimal point in
programming
532 2.000 mm | Mill mode ; Setting the backlash of G83
533 4096 pulse | Setting the following error count for testing
534 Testing the function of axial setting of the servo following
error (bit0-X..)
535 Controller ID number
536 Minimum slope setting of the Auto Teach function (with
use of C040)
537 First distance setting of the Auto Teach function ( with use
of C040)
538 0 G41 and G42 processing types
539 System reserved
540 0 Adjustment of the axis feedback direction.
541 0 Arc type
541-560 System Reserved !
561 0 "S" curve accel./decel. profile setting for the X-axis
562 0 "S" curve accel./decel. profile setting for the Y-axis
563 0 "S" curve accel./decel. profile setting for the Z-axis
564 0 "S" curve accel./decel. profile setting for the A-axis
5635 0 "S" curve accel./decel. profile setting for the B-axis
566 0 "S" curve accel./decel. profile setting for the C-axis
567 0 "S" curve accel./decel. profile setting for the U-axis
568 0 "S" curve accel./decel. profile setting for the V-axis
569 0 "S" curve accel./decel. profile setting for the W-axis
570~580 System Reserved !
581 9999999 mm | X-axis, Software OT limit, (+) direction (Group 1)
582 9999999 mm | Y-axis, Software OT limit, (+) direction (Group 1)
583 9999999 mm | Z-axis, Software OT limit, (+) direction (Group 1)
584 9999999 mm | A-axis, Software OT limit, (+) direction (Group 1)
585 9999999 mm | B-axis, Software OT limit, (+) direction (Group 1)
586 9999999 mm | C-axis, Software OT limit, (+) direction (Group 1)
587 9999999 mm | U-axis, Software OT limit, (+) direction (Group 1)
588 9999999 mm | V-axis, Software OT limit, (+) direction (Group 1)
589 9999999 mm | W-axis, Software OT limit, (+) direction (Group 1)
590-600 System Reserved !
601 -9999999 mm | X-axis, Software OT limit, (-) direction (Group 1)
602 -9999999 mm | Y-axis, Software OT limit, (-) direction (Group 1)
603 -9999999 mm | Z-axis, Software OT limit, (-) direction (Group 1)
604 -9999999 mm | A-axis, Software OT limit, (-) direction (Group 1)
605 -9999999 mm | B-axis, Software OT limit, (-) direction (Group 1)
606 -9999999 mm | C-axis, Software OT limit, (-) direction (Group 1)
607 -9999999 mm | U-axis, Software OT limit, (-) direction (Group 1)
608 -9999999 mm | V-axis, Software OT limit, (-) direction (Group 1)
609 -9999999 mm | W-axis, Software OT limit, (-) direction (Group 1)
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610-620 System Reserved !
621 9999999 mm | X-axis, Software OT limit, (+) direction (Group 2)
622 9999999 mm | Y-axis, Software OT limit, (+) direction (Group 2)
623 9999999 mm | Z-axis, Software OT limit, (+) direction (Group 2)
624 9999999 mm | A-axis, Software OT limit, (+) direction (Group 2)
625 9999999 mm [ B-axis, Software OT limit, (+) direction (Group 2)
626 9999999 mm [ C-axis, Software OT limit, (+) direction (Group 2)
627 9999999 mm | U-axis, Software OT limit, (+) direction (Group 2)
628 9999999 mm | V-axis, Software OT limit, (+) direction (Group 2)
629 9999999 mm | W-axis, Software OT limit, (+) direction (Group 2)
630-640 System Reserved !
641 -9999999 mm | X-axis, Software OT limit, (-) direction (Group 2)
642 -9999999 mm | Y-axis, Software OT limit, (-) direction (Group 2)
643 -9999999 mm | Z-axis, Software OT limit, (-) direction (Group 2)
644 -9999999 mm | A-axis, Software OT limit, (-) direction (Group 2)
645 -9999999 mm | B-axis, Software OT limit, (-) direction (Group 2)
646 -9999999 mm | C-axis, Software OT limit, (-) direction (Group 2)
647 -9999999 mm | U-axis, Software OT limit, (-) direction (Group 2)
648 -9999999 mm | V-axis, Software OT limit, (-) direction (Group 2)
649 -9999999 mm | W-axis, Software OT limit, (-) direction (Group 2)
650-660 System Reserved !
661 0 X-axis, Cycle clearing w/ M02, M30, M99
662 0 Y-axis, Cycle clearing w/ M02, M30, M99
663 0 Z-axis, Cycle clearing w/ M02, M30, M99
664 0 A-axis, Cycle clearing w/ M02, M30, M99
665 0 B-axis, Cycle clearing w/ M02, M30, M99
666 0 C-axis, Cycle clearing w/ M02, M30, M99
667 0 U-axis, Cycle clearing w/ M02, M30, M99
668 0 V-axis, Cycle clearing w/ M02, M30, M99
669 0 W-axis, Cycle clearing w/ M02, M30, M99
670-680 0 System Reserved !
681 1 X-axis,0=incrementalcoord.,1=absolute coordinate
682 1 Y-axis,0=incrementalcoord.,1=absolute coordinate
683 1 Z-axis,0=incrementalcoord.,1=absolute coordinate
684 1 A-axis,0=incrementalcoord.,1=absolute coordinate
685 1 B-axis,0=incrementalcoord.,1=absolute coordinate
686 1 C-axis,0=incrementalcoord.,1=absolute coordinate
687 1 U-axis,0=incrementalcoord.,]=absolute coordinate
688 1 V-axis,O=incrementalcoord.,1=absolute coordinate
689 1 W-axis,0=incrementalcoord.,]=absolute coordinate
690-700 1 System Reserved !
701 64 pulse | X-axis, Position gain, standard=64
702 64 pulse | Y-axis, Position gain, standard=64
703 64 pulse | Z-axis, Position gain, standard=64
704 64 pulse | A-axis, Position gain, standard=64
705 64 pulse | B-axis, Position gain, standard=64
706 64 pulse | C-axis, Position gain, standard=64
707 64 pulse | U-axis, Position gain, standard=64
708 64 pulse | V-axis, Position gain, standard=64
709 64 pulse | W-axis, Position gain, standard=64
710-720 64 pulse | System Reserved !
721 10 pulse | X-axis,Break-over point for position gain, std=10
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722 10 pulse | Y-axis,Break-over point for position gain, std=10
723 10 pulse | Z-axis,Break-over point for position gain, std=10
724 10 pulse | A-axis,Break-over point for position gain, std=10
725 10 pulse | B-axis,Break-over point for position gain, std=10
726 10 pulse | C-axis,Break-over point for position gain, std=10
727 10 pulse | U-axis,Break-over point for position gain, std=10
728 10 pulse | V-axis,Break-over point for position gain, std=10
729 10 pulse | W-axis,Break-over point for position gain, std=10
727-740 10 pulse [ System Reserved !
741 100 X-axis, Denominator, MPG resolution calc.
742 100 X-axis, Numerator, MPG resolution calc.
743 100 Y-axis, Denominator, MPG resolution calc.
744 100 Y-axis, Numerator, MPG resolution calc.
745 100 Z-axis, Denominator, MPG resolution calc.
746 100 Z-axis, Numerator, MPG resolution calc.
747 100 A-axis, Denominator, MPG resolution calc.
748 100 A-axis, Numerator, MPG resolution calc.
749 100 B-axis, Denominator, MPG resolution calc.
750 100 B-axis, Numerator, MPG resolution calc.
751 100 C-axis, Denominator, MPG resolution calc.
752 100 C-axis, Numerator, MPG resolution calc.
753 100 U-axis, Denominator, MPG resolution calc.
754 100 U-axis, Numerator, MPG resolution calc.
755 100 V-axis, Denominator, MPG resolution calc.
756 100 V-axis, Numerator, MPG resolution calc.
757 100 W-axis, Denominator, MPG resolution calc.
758 100 W-axis, Numerator, MPG resolution calc.
760-780 System Reserved !
781 0 Set X-axis as Rotating (1) / Linear axis (0)
782 0 Set Y-axis as Rotating (1) / Linear axis (0)
783 0 Set Z-axis as Rotating (1) / Linear axis (0)
784 0 Set A-axis as Rotating (1) / Linear axis (0)
785 0 Set B-axis as Rotating (1) / Linear axis (0)
786 0 Set C-axis as Rotating (1) / Linear axis (0)
787 0 Set U-axis as Rotating (1) / Linear axis (0)
788 0 Set V-axis as Rotating (1) / Linear axis (0)
789 0 Set W-axis as Rotating (1) / Linear axis (0)
790-800 System Reserved !
801 0 - 000 mm | Distance of S bit sent before the X-axis reaches in position. (S176)
802 0 - 000 mm | Distance of S bit sent before the Y-axis reaches in position. (S177)
803 0 - 000 mm | Distance of S bit sent before the Z-axis reaches in position. (S178)
804 0 - 000 mm | Distance of S bit sent before the A-axis reaches in position. (S179)
805 0 - 000 mm | Distance of S bit sent before the B-axis reaches in position. (S180)
806 0 - 000 mm | Distance of S bit sent before the C-axis reaches in position. (S181)
807 0 - 000 mm | Distance of S bit sent before the U-axis reaches in position. (S182)
808 0 - 000 mm | Distance of S bit sent before the V-axis reaches in position. (S183)
809 0 - 000 mm | Distance of S bit sent before the W-axis reaches in position. (S184)
810-820 System Reserved !
821 0 msec | Set Acceleration/Deceleration Time for X-axis
822 0 msec | Set Acceleration/Deceleration Time for Y-axis
823 0 msec | Set Acceleration/Deceleration Time for Z-axis
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824 0 msec [ Set Acceleration/Deceleration Time for A-axis
825 0 msec [ Set Acceleration/Deceleration Time for B-axis
826 0 msec [ Set Acceleration/Deceleration Time for C-axis
827 0 msec [ Set Acceleration/Deceleration Time for U-axis
828 0 msec [ Set Acceleration/Deceleration Time for V-axis
829 0 msec [ Set Acceleration/Deceleration Time for W-axis
830-840 System Reserved !
841 0 X-axis allowable compensation of back screw pitch
842 0 Y-axis allowable compensation of back screw pitch
843 0 Z-axis allowable compensation of back screw pitch
844 0 A-axis allowable compensation of back screw pitch
845 0 B-axis allowable compensation of back screw pitch
846 0 C-axis allowable compensation of back screw pitch
847 0 U-axis allowable compensation of back screw pitch
848 0 V-axis allowable compensation of back screw pitch
849 0 W-axis allowable compensation of back screw pitch

847-850 0 System Reserved !

851 20000 mm | X-axis length compensation of back screw pitch

852 20000 mm [ Y-axis length compensation of back screw pitch

853 20000 mm | Z-axis length compensation of back screw pitch

854 20000 mm [ A-axis length compensation of back screw pitch

855 20000 mm [ B-axis length compensation of back screw pitch

856 20000 mm | C-axis length compensation of back screw pitch
857~860 System Reserved !

861-940 0 X-axis,Pitch error compensation of each segment.
941-1020 0 Y-axis,Pitch error compensation of each segment.
1021-1100 0 Z-axis,Pitch error compensation of each segment.
1101-1180 0 A-axis,Pitch error compensation of each segment.
1181-1260 0 B-axis,Pitch error compensation of each segment.
1261-1340 0 C-axis,Pitch error compensation of each segment.

1341 0 mm | Tool #1 radius compensation

1342 0 mm | X-axis, Tool #1 offset compensation
1343 0 mm | Y-axis, Tool #1 offset compensation
1344 0 mm | Z-axis, Tool #1 offset compensation
1345 0 mm | A-axis, Tool #1 offset compensation
1346 0 mm | B-axis, Tool #1 offset compensation
1347 0 mm__ | C-axis, Tool #1 offset compensation
1348 0 mm | Tool #2 radius compensation

1349 0 mm__ | X-axis, Tool #2 offset compensation
1350 0 mm__ | Y-axis, Tool #2 offset compensation
1351 0 mm | Z-axis, Tool #2 offset compensation
1352 0 mm | A-axis, Tool #2 offset compensation
1353 0 mm | B-axis, Tool #2 offset compensation
1354 0 mm__ | C-axis, Tool #2 offset compensation
1355 0 mm | Tool #3 radius compensation

1356 0 mm | X-axis, Tool #3 offset compensation
1357 0 mm | Y-axis, Tool #3 offset compensation
1358 0 mm | Z-axis, Tool #3 offset compensation
1359 0 mm | A-axis, Tool #3 offset compensation
1360 0 mm | B-axis, Tool #3 offset compensation
1361 0 mm | C-axis, Tool #3 offset compensation
1362 0 mm | Tool #4 radius compensation
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1363 0 mm | X-axis, Tool #4 offset compensation
1364 0 mm | Y-axis, Tool #4 offset compensation
1365 0 mm | Z-axis, Tool #4 offset compensation
1366 0 mm | A-axis, Tool #4 offset compensation
1367 0 mm | B-axis, Tool #4 offset compensation
1368 0 mm | C-axis, Tool #4 offset compensation
1369 0 mm | Tool #5 radius compensation
1370 0 mm | X-axis, Tool #5 offset compensation
1371 0 mm__ | Y-axis, Tool #5 offset compensation
1372 0 mm | Z-axis, Tool #5 offset compensation
1373 0 mm | A-axis, Tool #5 offset compensation
1374 0 mm | B-axis, Tool #5 offset compensation
1375 0 mm__ | C-axis, Tool #5 offset compensation
1376 0 mm | Tool #6 radius compensation
1377 0 mm__ | X-axis, Tool #6 offset compensation
1378 0 mm | Y-axis, Tool #6 offset compensation
1379 0 mm | Z-axis, Tool #6 offset compensation
1380 0 mm | A-axis, Tool #6 offset compensation
1381 0 mm | B-axis, Tool #6 offset compensation
1382 0 mm | C-axis, Tool #6 offset compensation
1383 0 mm | Tool #7 radius compensation
1384 0 mm | X-axis, Tool #7 offset compensation
1385 0 mm | Y-axis, Tool #7 offset compensation
1386 0 mm | Z-axis, Tool #7 offset compensation
1387 0 mm | A-axis, Tool #7 offset compensation
1388 0 mm | B-axis, Tool #7 offset compensation
1389 0 mm | C-axis, Tool #7 offset compensation
1390 0 mm | Tool #8 radius compensation
1391 0 mm | X-axis, Tool #8 offset compensation
1392 0 mm | Y-axis, Tool #8 offset compensation
1393 0 mm | Z-axis, Tool #8 offset compensation
1394 0 mm__ | A-axis, Tool #8 offset compensation
1395 0 mm | B-axis, Tool #8 offset compensation
1396 0 mm__ | C-axis, Tool #8 offset compensation
1397 0 mm | Tool #9 radius compensation
1398 0 mm__ | X-axis, Tool #9 offset compensation
1399 0 mm__ | Y-axis, Tool #9 offset compensation
1400 0 mm | Z-axis, Tool #9 offset compensation
1401 0 mm | A-axis, Tool #9 offset compensation
1402 0 mm | B-axis, Tool #9 offset compensation
1403 0 mm__ | C-axis, Tool #9 offset compensation
1404 0 mm | Tool #10 radius compensation
1405 0 mm | X-axis, Tool #10 offset compensation
1406 0 mm | Y-axis, Tool #10 offset compensation
1407 0 mm | Z-axis, Tool #10 offset compensation
1408 0 mm | A-axis, Tool #10 offset compensation
1409 0 mm | B-axis, Tool #10 offset compensation
1410 0 mm | C-axis, Tool #10 offset compensation
1411 0 mm | Tool #11 radius compensation
1412 0 mm | X-axis, Tool #11 offset compensation
1413 0 mm | Y-axis, Tool #11 offset compensation
1414 0 mm | Z-axis, Tool #11 offset compensation
1415 0 mm | A-axis, Tool #11 offset compensation
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1416 0 mm | B-axis, Tool #11 offset compensation
1417 0 mm | C-axis, Tool #11 offset compensation
1418 0 mm | Tool #12 radius compensation
1419 0 mm | X-axis, Tool #12 offset compensation
1420 0 mm | Y-axis, Tool #12 offset compensation
1421 0 mm | Z-axis, Tool #12 offset compensation
1422 0 mm | A-axis, Tool #12 offset compensation
1423 0 mm | B-axis, Tool #12 offset compensation
1424 0 mm | C-axis, Tool #12 offset compensation
1425 0 mm | Tool #13 radius compensation
1426 0 mm | X-axis, Tool #13 offset compensation
1427 0 mm | Y-axis, Tool #13 offset compensation
1428 0 mm | Z-axis, Tool #13 offset compensation
1429 0 mm | A-axis, Tool #13 offset compensation
1430 0 mm | B-axis, Tool #13 offset compensation
1431 0 mm | C-axis, Tool #13 offset compensation
1432 0 mm | Tool #14 radius compensation
1433 0 mm | X-axis, Tool #14 offset compensation
1434 0 mm | Y-axis, Tool #14 offset compensation
1435 0 mm | Z-axis, Tool #14 offset compensation
1436 0 mm | A-axis, Tool #14 offset compensation
1437 0 mm | B-axis, Tool #14 offset compensation
1438 0 mm | C-axis, Tool #14 offset compensation
1439 0 mm | Tool # radius compensation
1440 0 mm | X-axis, Tool #15 offset compensation
1441 0 mm | Y-axis, Tool #15 offset compensation
1442 0 mm | Z-axis, Tool #15 offset compensation
1443 0 mm | A-axis, Tool #15 offset compensation
1444 0 mm | B-axis, Tool #15 offset compensation
1445 0 mm | C-axis, Tool #15 offset compensation
1446 0 mm | Tool #16 radius compensation
1447 0 mm | X-axis, Tool #16 offset compensation
1448 0 mm | Y-axis, Tool #16 offset compensation
1449 0 mm | Z-axis, Tool #16 offset compensation
1450 0 mm | A-axis, Tool #16 offset compensation
1451 0 mm | B-axis, Tool #16 offset compensation
1452 0 mm | C-axis, Tool #16 offset compensation
1453 0 mm | Tool #17 radius compensation
1454 0 mm | X-axis, Tool #17 offset compensation
1455 0 mm | Y-axis, Tool #17 offset compensation
1456 0 mm | Z-axis, Tool #17 offset compensation
1457 0 mm | A-axis, Tool #17 offset compensation
1458 0 mm | B-axis, Tool #17 offset compensation
1459 0 mm | C-axis, Tool #17 offset compensation
1460 0 mm | Tool #18 radius compensation
1461 0 mm | X-axis, Tool #18 offset compensation
1462 0 mm | Y-axis, Tool #18 offset compensation
1463 0 mm | Z-axis, Tool #18 offset compensation
1464 0 mm | A-axis, Tool #18 offset compensation
1465 0 mm | B-axis, Tool #18 offset compensation
1466 0 mm | C-axis, Tool #18 offset compensation
1467 0 mm | Tool #19 radius compensation
1468 0 mm | X-axis, Tool #19 offset compensation
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1469 0 mm | Y-axis, Tool #19 offset compensation
1470 0 mm | Z-axis, Tool #19 offset compensation
1471 0 mm | A-axis, Tool #19 offset compensation
1472 0 mm | B-axis, Tool #19 offset compensation
1473 0 mm | C-axis, Tool #19 offset compensation
1474 0 mm | Tool #20 radius compensation

1475 0 mm | X-axis, Tool #20 offset compensation
1476 0 mm | Y-axis, Tool #20 offset compensation
1477 0 mm | Z-axis, Tool #20 offset compensation
1478 0 mm | A-axis, Tool #20 offset compensation
1479 0 mm | B-axis, Tool #20 offset compensation
1480 0 mm | C-axis, Tool #20 offset compensation
1481 0 mm | Tool #21 radius compensation

1482 0 mm | X-axis, Tool #21 offset compensation
1483 0 mm | Y-axis, Tool #21 offset compensation
1484 0 mm | Z-axis, Tool #21 offset compensation
1485 0 mm | A-axis, Tool #21 offset compensation
1486 0 mm | B-axis, Tool #21 offset compensation
1487 0 mm | C-axis, Tool #21 offset compensation
1488 0 mm | Tool #22 radius compensation

1489 0 mm | X-axis, Tool #22 offset compensation
1490 0 mm | Y-axis, Tool #22 offset compensation
1491 0 mm | Z-axis, Tool #22 offset compensation
1492 0 mm | A-axis, Tool #22 offset compensation
1493 0 mm | B-axis, Tool #22 offset compensation
1494 0 mm | C-axis, Tool #22 offset compensation
1495 0 mm | Tool #23 radius compensation

1496 0 mm | X-axis, Tool #23 offset compensation
1497 0 mm | Y-axis, Tool #23 offset compensation
1498 0 mm | Z-axis, Tool #23 offset compensation
1499 0 mm | A-axis, Tool #23 offset compensation
1500 0 mm | B-axis, Tool #23 offset compensation
1501 0 mm | C-axis, Tool #23 offset compensation
1502 0 mm | Tool #24 radius compensation

1503 0 mm | X-axis, Tool #24 offset compensation
1504 0 mm | Y-axis, Tool #24 offset compensation
1505 0 mm | Z-axis, Tool #24 offset compensation
1506 0 mm | A-axis, Tool #24 offset compensation
1507 0 mm | B-axis, Tool #24 offset compensation
1508 0 mm | C-axis, Tool #24 offset compensation
1509 0 mm | Tool #25 radius compensation

1510 0 mm | X-axis, Tool #25 offset compensation
1511 0 mm | Y-axis, Tool #25 offset compensation
1512 0 mm | Z-axis, Tool #25 offset compensation
1513 0 mm | A-axis, Tool #25 offset compensation
1514 0 mm | B-axis, Tool #25 offset compensation
1515 0 mm | C-axis, Tool #25 offset compensation
1516 0 mm | Tool #26 radius compensation

1517 0 mm | X-axis, Tool #26 offset compensation
1518 0 mm | Y-axis, Tool #26 offset compensation
1519 0 mm | Z-axis, Tool #26 offset compensation
1520 0 mm | A-axis, Tool #26 offset compensation
1521 0 mm | B-axis, Tool #26 offset compensation
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1522 0 mm | C-axis, Tool #26 offset compensation
1523 0 mm | Tool #27 radius compensation

1524 0 mm | X-axis, Tool #27 offset compensation
1525 0 mm | Y-axis, Tool #27 offset compensation
1526 0 mm | Z-axis, Tool #27 offset compensation
1527 0 mm | A-axis, Tool #27 offset compensation
1528 0 mm | B-axis, Tool #27 offset compensation
1529 0 mm | C-axis, Tool #27 offset compensation
1530 0 mm | Tool #28 radius compensation

1531 0 mm | X-axis, Tool #28 offset compensation
1532 0 mm | Y-axis, Tool #28 offset compensation
1533 0 mm | Z-axis, Tool #28 offset compensation
1534 0 mm | A-axis, Tool #28 offset compensation
1535 0 mm__ | B-axis, Tool #28 offset compensation
1536 0 mm | C-axis, Tool #280offset compensation
1537 0 mm | Tool #29 radius compensation

1538 0 mm | X-axis, Tool #29 offset compensation
1539 0 mm | Y-axis, Tool #29 offset compensation
1540 0 mm | Z-axis, Tool #29 offset compensation
1541 0 mm | A-axis, Tool #29 offset compensation
1542 0 mm | B-axis, Tool #29 offset compensation
1543 0 mm | C-axis, Tool #29 offset compensation
1544 0 mm | Tool #30 radius compensation

1545 0 mm | X-axis, Tool #30 offset compensation
1546 0 mm | Y-axis, Tool #30 offset compensation
1547 0 mm | Z-axis, Tool #30 offset compensation
1548 0 mm | A-axis, Tool #30 offset compensation
1549 0 mm | B-axis, Tool #30 offset compensation
1550 0 mm | C-axis, Tool #30 offset compensation
1551 0 mm | Tool 31# radius compensation

1552 0 mm | X-axis, Tool #31 offset compensation
1553 0 mm | Y-axis, Tool #31 offset compensation
1554 0 mm | Z-axis, Tool #31 offset compensation
1555 0 mm | A-axis, Tool #31 offset compensation
1556 0 mm | B-axis, Tool #31 offset compensation
1557 0 mm | C-axis, Tool #31 offset compensation
1558 0 mm | Tool #32 radius compensation

1559 0 mm | X-axis, Tool #32 offset compensation
1560 0 mm | Y-axis, Tool #32 offset compensation
1561 0 mm | Z-axis, Tool #32 offset compensation
1562 0 mm | A-axis, Tool #32 offset compensation
1563 0 mm | B-axis, Tool #32 offset compensation
1564 0 mm | C-axis, Tool #32 offset compensation
1565 0 mm | Tool #33radius compensation

1566 0 mm | X-axis, Tool #33 offset compensation
1567 0 mm | Y-axis, Tool #33 offset compensation
1568 0 mm | Z-axis, Tool #33 offset compensation
1569 0 mm | A-axis, Tool #33 offset compensation
1570 0 mm | B-axis, Tool #33 offset compensation
1571 0 mm | C-axis, Tool #33 offset compensation
1572 0 mm | Tool #34 radius compensation

1573 0 mm | X-axis, Tool #34 offset compensation
1574 0 mm | Y-axis, Tool #34 offset compensation
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1575 0 mm | Z-axis, Tool #34 offset compensation
1576 0 mm | A-axis, Tool #34 offset compensation
1577 0 mm | B-axis, Tool #34 offset compensation
1578 0 mm | C-axis, Tool #34 offset compensation
1579 0 mm | Tool #35 radius compensation
1580 0 mm | X-axis, Tool #35 offset compensation
1581 0 mm | Y-axis, Tool #35 offset compensation
1582 0 mm | Z-axis, Tool #35 offset compensation
1583 0 mm | A-axis, Tool #35 offset compensation
1584 0 mm | B-axis, Tool #35 offset compensation
1585 0 mm | C-axis, Tool #35 offset compensation
1586 0 mm | Tool #36 radius compensation
1587 0 mm | X-axis, Tool #36 offset compensation
1588 0 mm | Y-axis, Tool #36 offset compensation
1589 0 mm | Z-axis, Tool #36 offset compensation
1590 0 mm | A-axis, Tool #36 offset compensation
1591 0 mm | B-axis, Tool #36 offset compensation
1592 0 mm | C-axis, Tool #36 offset compensation
1593 0 mm | Tool #37 radius compensation
1594 0 mm | X-axis, Tool #37 offset compensation
1595 0 mm | Y-axis, Tool #37 offset compensation
1596 0 mm | Z-axis, Tool #37 offset compensation
1597 0 mm | A-axis, Tool #37 offset compensation
1598 0 mm | B-axis, Tool #37 offset compensation
1599 0 mm | C-axis, Tool #37 offset compensation
1600 0 mm | Tool #38 radius compensation
1601 0 mm | X-axis, Tool #38 offset compensation
1602 0 mm | Y-axis, Tool #38 offset compensation
1603 0 mm | Z-axis, Tool #38 offset compensation
1604 0 mm | A-axis, Tool #38 offset compensation
1605 0 mm | B-axis, Tool #38 offset compensation
1606 0 mm__ | C-axis, Tool #38 offset compensation
1607 0 mm | Tool #39 radius compensation
1608 0 mm | X-axis, Tool #39 offset compensation
1609 0 mm | Y-axis, Tool #39 offset compensation
1610 0 mm | Z-axis, Tool #39 offset compensation
1611 0 mm | A-axis, Tool #39 offset compensation
1612 0 mm | B-axis, Tool #39 offset compensation
1613 0 mm | C-axis, Tool #39 offset compensation
1614 0 mm | Tool #40 radius compensation
1615 0 mm | X-axis, Tool #40 offset compensation
1616 0 mm | Y-axis, Tool #40 offset compensation
1617 0 mm | Z-axis, Tool #40 offset compensation
1618 0 mm | A-axis, Tool #40 offset compensation
1619 0 mm | B-axis, Tool #40 offset compensation
1620 0 mm | C-axis, Tool #40 offset compensation
1621 0 mm | Tool #1 radius wear compensation
1622 0 mm | X-axis, Tool #1 wear compensation
1623 0 mm | Y-axis, Tool #1 wear compensation
1624 0 mm | Z-axis, Tool #1 wear compensation
1625 0 mm | A-axis, Tool #1 wear compensation
1626 0 mm | B-axis, Tool #1 wear compensation
1627 0 mm | C-axis, Tool #1 wear compensation
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1628 0 mm | Tool #2 radius wear compensation

1629 0 mm | X-axis, Tool #2 wear compensation
1630 0 mm | Y-axis, Tool #2 wear compensation
1631 0 mm | Z-axis, Tool #2 wear compensation
1632 0 mm | A-axis, Tool #2 wear compensation
1633 0 mm | B-axis, Tool #2 wear compensation
1634 0 mm__ | C-axis, Tool #2 wear compensation
1635 0 mm | Tool #3 radius wear compensation

1636 0 mm | X-axis, Tool #3 wear compensation
1637 0 mm | Y-axis, Tool #3 wear compensation
1638 0 mm__ | Z-axis, Tool #3 wear compensation
1639 0 mm | A-axis, Tool #3 wear compensation
1640 0 mm__ | B-axis, Tool #3 wear compensation
1641 0 mm | C-axis, Tool #3 wear compensation
1642 0 mm | Tool #4 radius wear compensation

1643 0 mm | X-axis, Tool #4 wear compensation
1644 0 mm | Y-axis, Tool #4 wear compensation
1645 0 mm | Z-axis, Tool #4 wear compensation
1646 0 mm | A-axis, Tool #4 wear compensation
1647 0 mm | B-axis, Tool #4 wear compensation
1648 0 mm | C-axis, Tool #4 wear compensation
1649 0 mm | Tool #5 radius wear compensation

1650 0 mm | X-axis, Tool #5 wear compensation
1651 0 mm | Y-axis, Tool #5 wear compensation
1652 0 mm | Z-axis, Tool #5 wear compensation
1653 0 mm | A-axis, Tool #5 wear compensation
1654 0 mm | B-axis, Tool #5 wear compensation
1655 0 mm | C-axis, Tool #5 wear compensation
1656 0 mm | Tool #6 radius wear compensation

1657 0 mm | X-axis, Tool #6 wear compensation
1658 0 mm | Y-axis, Tool #6 wear compensation
1659 0 mm __ | Z-axis, Tool #6 wear compensation
1660 0 mm | A-axis, Tool #6 wear compensation
1661 0 mm__ | B-axis, Tool #6 wear compensation
1662 0 mm | C-axis, Tool #6 wear compensation
1663 0 mm | Tool #7 radius wear compensation

1664 0 mm | X-axis, Tool #7 wear compensation
1665 0 mm | Y-axis, Tool #7 wear compensation
1666 0 mm __ | Z-axis, Tool #7 wear compensation
1667 0 mm | A-axis, Tool #7 wear compensation
1668 0 mm | B-axis, Tool #7 wear compensation
1669 0 mm | C-axis, Tool #7 wear compensation
1670 0 mm | Tool #8 radius wear compensation

1671 0 mm | X-axis, Tool #8 wear compensation
1672 0 mm | Y-axis, Tool #8 wear compensation
1673 0 mm | Z-axis, Tool #8 wear compensation
1674 0 mm | A-axis, Tool #8 wear compensation
1675 0 mm | B-axis, Tool #8 wear compensation
1676 0 mm | C-axis, Tool #8 wear compensation
1677 0 mm | Tool #9 radius wear compensation

1678 0 mm | X-axis, Tool #9 wear compensation
1679 0 mm | Y-axis, Tool #9 wear compensation
1680 0 mm | Z-axis, Tool #9 wear compensation
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1681 0 mm | A-axis, Tool #9 wear compensation

1682 0 mm | B-axis, Tool #9 wear compensation

1683 0 mm | C-axis, Tool #9 wear compensation

1684 0 mm | Tool #10 radius wear compensation

1685 0 mm | X-axis, Tool #10 wear compensation
1686 0 mm | Y-axis, Tool #10 wear compensation
1687 0 mm | Z-axis, Tool #10 wear compensation
1688 0 mm | A-axis, Tool #10 wear compensation
1689 0 mm | B-axis, Tool #10 wear compensation
1690 0 mm | C-axis, Tool #10 wear compensation
1691 0 mm | Tool #11 radius wear compensation

1692 0 mm | X-axis, Tool #11 wear compensation
1693 0 mm | Y-axis, Tool #11 wear compensation
1694 0 mm | Z-axis, Tool #11 wear compensation
1695 0 mm | A-axis, Tool #1 wear compensation

1696 0 mm | B-axis, Tool #11 wear compensation
1697 0 mm__ | C-axis, Tool #11 wear compensation
1698 0 mm | Tool #12 radius wear compensation

1699 0 mm | X-axis, Tool #12 wear compensation
1700 0 mm | Y-axis, Tool #12 wear compensation
1701 0 mm | Z-axis, Tool #12 wear compensation
1702 0 mm | A-axis, Tool #12 wear compensation
1703 0 mm | B-axis, Tool #12 wear compensation
1704 0 mm | C-axis, Tool #12 wear compensation
1705 0 mm | Tool #13 radius wear compensation

1706 0 mm | X-axis, Tool #13 wear compensation
1707 0 mm | Y-axis, Tool #13 wear compensation
1708 0 mm | Z-axis, Tool #13 wear compensation
1709 0 mm | A-axis, Tool #13 wear compensation
1710 0 mm | B-axis, Tool #13 wear compensation
1711 0 mm | C-axis, Tool #13 wear compensation
1712 0 mm | Tool #14 radius wear compensation

1713 0 mm | X-axis, Tool #14 wear compensation
1714 0 mm | Y-axis, Tool #14 wear compensation
1715 0 mm | Z-axis, Tool #14 wear compensation
1716 0 mm | A-axis, Tool #14 wear compensation
1717 0 mm | B-axis, Tool #14 wear compensation
1718 0 mm | C-axis, Tool #14 wear compensation
1719 0 mm | Tool #15 radius wear compensation

1720 0 mm | X-axis, Tool #15 wear compensation
1721 0 mm | Y-axis, Tool #15 wear compensation
1722 0 mm | Z-axis, Tool #15 wear compensation
1723 0 mm | A-axis, Tool #15 wear compensation
1724 0 mm | B-axis, Tool #15 wear compensation
1725 0 mm | C-axis, Tool #15wear compensation

1726 0 mm | Tool #16 radius wear compensation

1727 0 mm | X-axis, Tool #16 wear compensation
1728 0 mm | Y-axis, Tool #16 wear compensation
1729 0 mm | Z-axis, Tool #16 wear compensation
1730 0 mm | A-axis, Tool #16 wear compensation
1731 0 mm | B-axis, Tool #16 wear compensation
1732 0 mm | C-axis, Tool #16 wear compensation
1733 0 mm | Tool #17 radius wear compensation
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1734 0 mm | X-axis, Tool #17 wear compensation
1735 0 mm | Y-axis, Tool #17 wear compensation
1736 0 mm | Z-axis, Tool #17 wear compensation
1737 0 mm | A-axis, Tool #17 wear compensation
1738 0 mm | B-axis, Tool #17 wear compensation
1739 0 mm | C-axis, Tool #17 wear compensation
1740 0 mm | Tool #18 radius wear compensation

1741 0 mm | X-axis, Tool #18 wear compensation
1742 0 mm | Y-axis, Tool #18 wear compensation
1743 0 mm | Z-axis, Tool #18 wear compensation
1744 0 mm | A-axis, Tool #18 wear compensation
1745 0 mm | B-axis, Tool #18 wear compensation
1746 0 mm | C-axis, Tool #18 wear compensation
1747 0 mm__ | Tool #19 radius wear compensation

1748 0 mm | X-axis, Tool #19 wear compensation
1749 0 mm | Y-axis, Tool #19 wear compensation
1750 0 mm | Z-axis, Tool #19 wear compensation
1751 0 mm | A-axis, Tool #19 wear compensation
1752 0 mm | B-axis, Tool #19 wear compensation
1753 0 mm | C-axis, Tool #19wear compensation

1754 0 mm | Tool #20 radius wear compensation

1755 0 mm | X-axis, Tool #20 wear compensation
1756 0 mm | Y-axis, Tool #20 wear compensation
1757 0 mm | Z-axis, Tool #20 wear compensation
1758 0 mm | A-axis, Tool #20 wear compensation
1759 0 mm | B-axis, Tool #20 wear compensation
1760 0 mm | C-axis, Tool #20 wear compensation
1761 0 mm | Tool #21 radius wear compensation

1762 0 mm | X-axis, Tool #21 wear compensation
1763 0 mm | Y-axis, Tool #21 wear compensation
1764 0 mm | Z-axis, Tool #21 wear compensation
1765 0 mm | A-axis, Tool #21 wear compensation
1766 0 mm__ | B-axis, Tool #21 wear compensation
1767 0 mm | C-axis, Tool #21 wear compensation
1768 0 mm | Tool #22 radius wear compensation

1769 0 mm | X-axis, Tool #22 wear compensation
1770 0 mm | Y-axis, Tool #22 wear compensation
1771 0 mm | Z-axis, Tool #22 wear compensation
1772 0 mm | A-axis, Tool #22 wear compensation
1773 0 mm | B-axis, Tool #22 wear compensation
1774 0 mm | C-axis, Tool #22 wear compensation
1775 0 mm | Tool #23 radius wear compensation

1776 0 mm | X-axis, Tool #23 wear compensation
1777 0 mm | Y-axis, Tool #23 wear compensation
1778 0 mm | Z-axis, Tool #23 wear compensation
1779 0 mm | A-axis, Tool #23 wear compensation
1780 0 mm | B-axis, Tool #23 wear compensation
1781 0 mm | C-axis, Tool #23 wear compensation
1782 0 mm | Tool #24 radius wear compensation

1783 0 mm | X-axis, Tool #24 wear compensation
1784 0 mm | Y-axis, Tool #24 wear compensation
1785 0 mm | Z-axis, Tool #24 wear compensation
1786 0 mm | A-axis, Tool #24 wear compensation
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1787 0 mm | B-axis, Tool #24 wear compensation
1788 0 mm | C-axis, Tool #24 wear compensation
1789 0 mm | Tool #25 radius wear compensation

1790 0 mm | X-axis, Tool #25 wear compensation
1791 0 mm | Y-axis, Tool #25 wear compensation
1792 0 mm | Z-axis, Tool #25 wear compensation
1793 0 mm | A-axis, Tool #25 wear compensation
1794 0 mm__ | B-axis, Tool #25 wear compensation
1795 0 mm__ | C-axis, Tool #25 wear compensation
1796 0 mm | Tool #26 radius wear compensation

1797 0 mm | X-axis, Tool #26 wear compensation
1798 0 mm | Y-axis, Tool #26 wear compensation
1799 0 mm | Z-axis, Tool #26 wear compensation
1800 0 mm | A-axis, Tool #26 wear compensation
1801 0 mm__ | B-axis, Tool #26 wear compensation
1802 0 mm | C-axis, Tool #26 wear compensation
1803 0 mm | Tool #27 radius wear compensation

1804 0 mm | X-axis, Tool #27 wear compensation
1805 0 mm | Y-axis, Tool #27 wear compensation
1806 0 mm | Z-axis, Tool #27 wear compensation
1807 0 mm | A-axis, Tool #27 wear compensation
1808 0 mm | B-axis, Tool #27 wear compensation
1809 0 mm | C-axis, Tool #27 wear compensation
1810 0 mm | Tool #28 radius wear compensation

1811 0 mm | X-axis, Tool #28 wear compensation
1812 0 mm | Y-axis, Tool #28 wear compensation
1813 0 mm | Z-axis, Tool #28 wear compensation
1814 0 mm | A-axis, Tool #28 wear compensation
1815 0 mm | B-axis, Tool #28 wear compensation
1816 0 mm | C-axis, Tool #28 wear compensation
1817 0 mm__ | Tool #29 radius wear compensation

1818 0 mm | X-axis, Tool #29 wear compensation
1819 0 mm | Y-axis, Tool #29 wear compensation
1820 0 mm | Z-axis, Tool #29 wear compensation
1821 0 mm | A-axis, Tool #29 wear compensation
1822 0 mm | B-axis, Tool #29 wear compensation
1823 0 mm__ | C-axis, Tool #29 wear compensation
1824 0 mm | Tool #30 radius wear compensation

1825 0 mm | X-axis, Tool #30 wear compensation
1826 0 mm | Y-axis, Tool #30 wear compensation
1827 0 mm | Z-axis, Tool #30 wear compensation
1828 0 mm | A-axis, Tool #30 wear compensation
1829 0 mm | B-axis, Tool #30 wear compensation
1830 0 mm | C-axis, Tool #30 wear compensation
1831 0 mm | Tool #31 radius wear compensation

1832 0 mm | X-axis, Tool #31 wear compensation
1833 0 mm | Y-axis, Tool #31 wear compensation
1834 0 mm | Z-axis, Tool #31 wear compensation
1835 0 mm | A-axis, Tool #31 wear compensation
1836 0 mm | B-axis, Tool #31 wear compensation
1837 0 mm | C-axis, Tool #31 wear compensation
1838 0 mm | Tool #32 radius wear compensation

1839 0 mm | X-axis, Tool #32 wear compensation
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1840 0 mm | Y-axis, Tool #32 wear compensation
1841 0 mm | Z-axis, Tool #32 wear compensation
1842 0 mm | A-axis, Tool #32 wear compensation
1843 0 mm | B-axis, Tool #32 wear compensation
1844 0 mm | C-axis, Tool #32 wear compensation
1845 0 mm | Tool #33 radius wear compensation

1846 0 mm | X-axis, Tool #33 wear compensation
1847 0 mm | Y-axis, Tool #33 wear compensation
1848 0 mm | Z-axis, Tool #33 wear compensation
1849 0 mm | A-axis, Tool #33 wear compensation
1850 0 mm | B-axis, Tool #33 wear compensation
1851 0 mm__ | C-axis, Tool #33 wear compensation
1852 0 mm | Tool #34 radius wear compensation

1853 0 mm | X-axis, Tool #34 wear compensation
1854 0 mm | Y-axis, Tool #34 wear compensation
1855 0 mm | Z-axis, Tool #34 wear compensation
1856 0 mm | A-axis, Tool #34 wear compensation
1857 0 mm | B-axis, Tool #34 wear compensation
1858 0 mm | C-axis, Tool #34 wear compensation
1859 0 mm | Tool #35 radius wear compensation

1860 0 mm | X-axis, Tool #35 wear compensation
1861 0 mm | Y-axis, Tool #35 wear compensation
1862 0 mm | Z-axis, Tool #35 wear compensation
1863 0 mm | A-axis, Tool #35 wear compensation
1864 0 mm | B-axis, Tool #35 wear compensation
1865 0 mm | C-axis, Tool #35 wear compensation
1866 0 mm | Tool #36 radius wear compensation

1867 0 mm | X-axis, Tool #36 wear compensation
1868 0 mm | Y-axis, Tool #36 wear compensation
1869 0 mm | Z-axis, Tool #36 wear compensation
1870 0 mm | A-axis, Tool #36 wear compensation
1871 0 mm | B-axis, Tool #36 wear compensation
1872 0 mm__ | C-axis, Tool #36 wear compensation
1873 0 mm | Tool #37 radius wear compensation

1874 0 mm | X-axis, Tool #37 wear compensation
1875 0 mm | Y-axis, Tool #37 wear compensation
1876 0 mm | Z-axis, Tool #37 wear compensation
1877 0 mm | A-axis, Tool #37 wear compensation
1878 0 mm | B-axis, Tool #37 wear compensation
1879 0 mm | C-axis, Tool #37 wear compensation
1880 0 mm | Tool #38 radius wear compensation

1881 0 mm | X-axis, Tool #38 wear compensation
1882 0 mm | Y-axis, Tool #38 wear compensation
1883 0 mm | Z-axis, Tool #38 wear compensation
1884 0 mm | A-axis, Tool #38 wear compensation
1885 0 mm | B-axis, Tool #38 wear compensation
1886 0 mm | C-axis, Tool #38 wear compensation
1887 0 mm | Tool #39 radius wear compensation

1888 0 mm | X-axis, Tool #39 wear compensation
1889 0 mm | Y-axis, Tool #39 wear compensation
1890 0 mm | Z-axis, Tool #39 wear compensation
1891 0 mm | A-axis, Tool #39 wear compensation
1892 0 mm | B-axis, Tool #39 wear compensation
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Facto
NII\ICM Defaurl}t, Unit Description Setting
0. .
Setting
1893 0 mm | C-axis, Tool #39 wear compensation
1894 0 mm | Tool #40 radius wear compensation
1895 0 mm | X-axis, Tool #40 wear compensation
1896 0 mm | Y-axis, Tool #40 wear compensation
1897 0 mm | Z-axis, Tool #40 wear compensation
1898 0 mm | A-axis, Tool #40 wear compensation
1899 0 mm | B-axis, Tool #40 wear compensation
1900 0 mm__ | C-axis, Tool #40 wear compensation
1901 Tool-tip #1 radius compensation
1902 Tool-tip #2 radius compensation
1903 Tool-tip #3 radius compensation
1904 Tool-tip #4 radius compensation
1905 Tool-tip #5 radius compensation
1906 Tool-tip #6 radius compensation
1907 Tool-tip #7 radius compensation
1908 Tool-tip #8 radius compensation
1909 Tool-tip #9 radius compensation
1910 Tool-tip #10 radius compensation
1911 Tool-tip #11 radius compensation
1912 Tool-tip #12 radius compensation
1913 Tool-tip #13 radius compensation
1914 Tool-tip #14 radius compensation
1915 Tool-tip #15 radius compensation
1916 Tool-tip #16 radius compensation
1917 Tool-tip #17 radius compensation
1918 Tool-tip #18 radius compensation
1919 Tool-tip #19 radius compensation
1920 Tool-tip #20 radius compensation
1921 Tool-tip #21 radius compensation
1922 Tool-tip #22 radius compensation
1923 Tool-tip #23 radius compensation
1924 Tool-tip #24 radius compensation
1925 Tool-tip #25 radius compensation
1926 Tool-tip #26 radius compensation
1927 Tool-tip #27 radius compensation
1928 Tool-tip #28 radius compensation
1929 Tool-tip #29 radius compensation
1930 Tool-tip #30 radius compensation
1931 Tool-tip #31 radius compensation
1932 Tool-tip #32 radius compensation
1933 Tool-tip #33 radius compensation
1934 Tool-tip #34 radius compensation
1935 Tool-tip #35 radius compensation
1936 Tool-tip #36 radius compensation
1937 Tool-tip #37 radius compensation
1938 Tool-tip #38 radius compensation
1939 Tool-tip #39 radius compensation
1940 Tool-tip #40 radius compensation

PS: Press PAGE/ or PAGEN once will change twelve items.
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7.1 Description of MCM Machine Constants

The decimal format for MCM data in this section is based on 4/3 format.

MCM #1~#36 are for G54~G59 work coordinates data. The setting value is the distance
between the origin of each work coordinate system and the machine HOME position.
All input data have the same format and unit as shown below:

G54 (1%) Work Coordinate, X-axis.

G54 (1%) Work Coordinate, Y-axis.

G54 (1%) Work Coordinate, Z-axis.

G54 (1%) Work Coordinate, A-axis.

G54 (1*) Work Coordinate, B-axis.

G54 (1*) Work Coordinate, C-axis.

G54 (1*) Work Coordinate, U-axis.

G54 (1%) Work Coordinate, V-axis.

G54 (1*) Work Coordinate, W-axis.

Format : o.0oo > Unit: mm (Default=0.000)

VRN b W=

MCM# 10~20  System Reserved !

21. G55 (2™ Work Coordinate, X-axis.
22. G55 (2™) Work Coordinate, Y-axis.
23. G55 (2" Work Coordinate, Z-axis.

24. G55 (2" Work Coordinate, A-axis.
25. G55 (2" Work Coordinate, B-axis.

26. G55 (2™) Work Coordinate, C-axis.

27. G55 (2™) Work Coordinate, U-axis.
28. G55 (2™ Work Coordinate, V-axis.
29. G55 (2" Work Coordinate, W-axis.

Format : o.0oo > Unit: mm (Default=0.000)

MCM# 30~40  System Reserved !

41.  G56 (3") Work Coordinate, X-axis.
42.  G56 (3") Work Coordinate, Y-axis.
43.  G56 (3™) Work Coordinate, Z-axis.

44.  G56 (3™) Work Coordinate, A-axis.
45.  G56 (3") Work Coordinate, B-axis.

46.  G56 (3™) Work Coordinate, C-axis.

47.  G56 (3™) Work Coordinate, U-axis.
48.  G56 (3™) Work Coordinate, V-axis.
49.  G56 (3") Work Coordinate, W-axis.

Format : o.0oo > Unit: mm (Default=0.000)

MCM# 50~60  System Reserved !

MCM# 61~69  G57 (4™) Work Coordinate.
MCM# 70~80  System Reserved !
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MCM# 81~89 G358 (5™) Work Coordinate.
MCM# 90~100  System Reserved !

MCM# 101~109 G359 (6™) Work Coordinate.
MCM# 110~120 System Reserved !

MCM Parameters 121~160 are used for setting the coordinates of the reference point.

Its value is the mechanical coordinates of the reference point relative to the mechanical
origin.

121. G28 1* Reference Point Data, X-axis.
122. G28 1* Reference Point Data, Y-axis.
123. G28 1™ Reference Point Data, Z-axis.
124. G28 1™ Reference Point Data, A-axis.
125. G28 1™ Reference Point Data, B-axis.
126. G28 1% Reference Point Data, C-axis.
127. G28 1™ Reference Point Data, U-axis.
128. G28 1* Reference Point Data, V-axis.
129. G28 1* Reference Point Data, W-axis.
Format : o.0oo > Unit: mm (Default=0.000)

MCM# 130~140 System Reserved !

141. G30 2™ Reference Point Data, X-axis.
142. G30 2™ Reference Point Data, Y-axis.
143. G30 2™ Reference Point Data, Z-axis.
144. G30 2™ Reference Point Data, A-axis.
145. G30 2™ Reference Point Data, B-axis.
146. G30 2™ Reference Point Data, C-axis.
147. G30 2™ Reference Point Data, U-axis.
148. G30 2™ Reference Point Data, V-axis.
149. G30 2™ Reference Point Data, W-axis.
Format : o.0oo > Unit: mm (Default=0.000)

MCM# 150~160 System Reserved !

161. Backlash Compensation (G01), X-axis.
162. Backlash Compensation (G01), Y-axis.
163. Backlash Compensation (G01), Z-axis.

164. Backlash Compensation (G01), A-axis.
165. Backlash Compensation (G01), B-axis.

166. Backlash Compensation (G01), C-axis.

167. Backlash Compensation (G01), U-axis.
168. Backlash Compensation (G01), V-axis.
169. Backlash Compensation (G01), W-axis.

Format : o.ooo > Unit: pulse (Default=0) Range:0~9.9999

MCM# 170~180 System Reserved !
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181. Backlash Compensation (G00), X-axis.
182. Backlash Compensation (G00), Y-axis.
183. Backlash Compensation (G00), Z-axis.

184. Backlash Compensation (G00), A-axis.
185. Backlash Compensation (G00), B-axis.

186. Backlash Compensation (G00), C-axis.

187. Backlash Compensation (G00), U-axis.
188. Backlash Compensation (G00), V-axis.
189. Backlash Compensation (G00), W-axis.

Format : o.ooo > Unit: pulse (Default=0) Range:0~9.9999

MCM# 170~200 System Reserved !

201. Jog Speed, X-axis.
202. Jog Speed, Y-axis.
203. Jog Speed, Z-axis.
204. Jog Speed, A-axis.
205. Jog Speed, B-axis.
206. Jog Speed, C-axis.
207. Jog Speed, U-axis.
208. Jog Speed, V-axis.
209. Jog Speed, W-axis.
Format : o.000 > Unit: mm/min (Default=1000)

MCM# 210~220 System Reserved !

221. Traverse Speed Limit, X-axis.

222. Traverse Speed Limit, Y-axis.

223. Traverse Speed Limit, Z-axis.

224. Traverse Speed Limit, A-axis.

225. Traverse Speed Limit, B-axis.

226. Traverse Speed Limit, C-axis.

227. Traverse Speed Limit, U-axis.

228. Traverse Speed Limit, V-axis.

229. Traverse Speed Limit, W-axis.
Format : ooooo » Unit: mm/min  (Default=10000)
Note : The format is only for integer.

The traverse speed limit can be calculated from the following equation:
Fmax = 0.95 * RPM * Pitch * GR
RPM : The ratio. rpm of servo motor
Pitch : The pitch of the ball-screw
GR : Gear ratio of ball-screw/motor
Ex: Max. rpm = 3000 rpm for X-axis, Pitch =5 mm/rev, Gear Ratio = 5/1

Fmax =0.95 * 3000 * 5/ 5 = 2850 mm/min
Therefore, it is recommended to set MCM #148=2850.
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MCM# 230~240 System Reserved !

241. Denominator of Machine Resolution, X-axis.
242. Numerator of Machine Resolution, X-axis.
243. Denominator of Machine Resolution, Y-axis.
244. Numerator of Machine Resolution, Y-axis.
245. Denominator of Machine Resolution, Z-axis.
246. Numerator of Machine Resolution, Z-axis
247. Denominator of Machine Resolution, A-axis.
248. Numerator of Machine Resolution, A-axis
249. Denominator of Machine Resolution, B-axis.
250. Numerator of Machine Resolution, B-axis
251. Denominator of Machine Resolution, C-axis.
252. Numerator of Machine Resolution, C-axis
253. Denominator of Machine Resolution, U-axis.
254. Numerator of Machine Resolution, U-axis
255. Denominator of Machine Resolution, V-axis.
256. Numerator of Machine Resolution, V-axis
257. Denominator of Machine Resolution, W-axis.
258. Numerator of Machine Resolution, W-axis
Format : o.o0oo > (Default=100)

Denominator (D) = pulses/rev for the encoder on motor.
Numerator (N) = pitch length (mm/rev) of the ball-screw.

Gear Ratio (GR) = Tooth No. on ball-screw / Tooth No. on motor.
Pulse Multiplication Factor (MF) = MCM #416~#469.

(Pitch of Ball - screw) ol
(Encoder Pulse) *(MF) GR

Machine Resolution =

Ex1: X-axis as linear axis (MCM #781=0), pitch = 5 mm = 5000 um
Encoder = 2500 pulses, MCM #461 =4, and GR = 5 (motor rotates 5 times
while ball-screw rotates once)

Machine resolution = 5000/(2500 x 4)/5 = 5000/50000 = 1/10 = 0.1
um/pulse

Therefore, the setting value for MCM #118 (D) and #119 (N) can be set as
or the same ratio of N/D such as. They are all correct.
(1) D=50000, N=5000 (2) D=10,N=1 (3) D=100, N=10

Ex2: Y-axis as rotating axis (MCM #782=1), Angle = 360.000 deg/circle
Encoder = 2500 pulses, MCM #161 =4, and GR = 5 (motor rotates 5 times
while ball-screw rotates once)

Machine resolution = 360000/(2500 x 4)/5 = 360000/50000 = 36/5 =72/10
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Therefore, the setting value for MCM #120 (D) and #121 (N) can be one of
the three combinations. They are all correct.
(1) D=5,N=36 (2) D=10,N=72 (3) D=50000, N=360000

Ex 3 (Position Linear Axis):

The X-axis is an ordinary linear axis (MCM#781= 0) with the guide screw pitch = 5.000
mm.

When the motor rotates one turn, 10000 pulses will be generated.

Gear ratio is 5:1 (When the servo motor rotates 5 turns, the guide screw rotates 1 turn.)

) 5000 1
Resolution = 10000 X 5
B 1
10

X-axis resolution: denominator setting value (MCM#241)= 10
X-axis resolution: numerator setting value (MCM#242)= 1

Ex 4 (Position type rotational axis):

The Y-axis is a rotational axis (MCM#782 = 1). The angle for rotating 1 turn = 360.000
(degree)

One turn of the motor will generate 10000 pulses.

Gear ratio is 5:1 (When the servo motor rotates 5 turns, the Y-axis rotates 1 turn.)

360000 1

X
10000 S
36

5
Y -axis resolution: denominator setting value (MCM#243) = 5
Y -axis resolution: numerator setting value (MCM#244) = 36

Resolution =

Note 1: 'When the resolution <1/20, the motor may have the problem of not able
to reach its maximum rotation speed.

Note 2: When the resolution <1/100, the software travel limit should be within
the following range:
-9999999 ~ 999999, otherwise an error message may occur which cannot
be released.

Ex: For MCM#241=400 and MCM#242=2, when the X-axis resolution is smaller
than 1/100, the setting values of the software travel limit for the X-axis:
Parameter 581 should be less than 9999999 and Parameter 601 should be
greater than -999999.

MCM# 259~280 System Reserved !

281. Home Direction for Tool, X-axis.



282.
283.
284.
285.
286.
287.
288.
2809.
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Home Direction for Tool, Y-axis.
Home Direction for Tool, Z-axis.

Home Direction for Tool, A-axis.
Home Direction for Tool, B-axis.

Home Direction for Tool, C-axis.

Home Direction for Tool, U-axis.
Home Direction for Tool, V-axis.
Home Direction for Tool, W-axis.
Format : o > (Default=0)

Setting = 0, Tool returning to HOME in the positive direction.
Setting = 1, Tool returning to HOME in the negative direction

MCM# 290~300 System Reserved !

301.
302.
303.
304.
305.
306.
307.
308.
309.

Home Speed When Tool Going to Home, X-axis.
Home Speed When Tool Going to Home, Y -axis.
Home Speed When Tool Going to Home, Z-axis.
Home Speed When Tool Going to Home, A-axis.
Home Speed When Tool Going to Home, B-axis.
Home Speed When Tool Going to Home, C-axis.
Home Speed When Tool Going to Home, U-axis
Home Speed When Tool Going to Home, V-axis
Home Speed When Tool Going to Home, W-axis
Format : oooo » Unit: mm/min (Default=2500)

MCM# 310~320 System Reserved !

321.
322.
323.
324.
325.
326.
327.
328.
329.

Home Grid Speed When Tool Going to Home, X-axis.
Home Grid Speed When Tool Going to Home, Y-axis.
Home Grid Speed When Tool Going to Home, Z-axis.

Home Grid Speed When Tool Going to Home, A-axis.
Home Grid Speed When Tool Going to Home, B-axis.

Home Grid Speed When Tool Going to Home, C-axis.

Home Grid Speed When Tool Going to Home, U-axis.
Home Grid Speed When Tool Going to Home, V-axis.
Home Grid Speed When Tool Going to Home, W-axis.
Format : oooo » Unit: mm/min (Default=40)

MCM# 330~340 System Reserved !

341.
342.
343.
344.
345.
346.
347.
348.

The direction that servo motor search the Grid when X-axis going back to HOME.
The direction that servo motor search the Grid when Y -axis going back to HOME.
The direction that servo motor search the Grid when Z-axis going back to HOME.
The direction that servo motor search the Grid when A-axis going back to HOME.
The direction that servo motor search the Grid when B-axis going back to HOME.
The direction that servo motor search the Grid when C-axis going back to HOME.
The direction that servo motor search the Grid when U-axis going back to HOME.
The direction that servo motor search the Grid when V-axis going back to HOME.



HUST CNC H6D-T Manual

349. The direction that servo motor search the Grid when W-axis going back to
HOME.

Format * o > (Default=0)

EX:

When MCM#341= 0, the 2™ and 3™ direction is the same with 1%
MCM#341= 1, the 2" is the same with 1% .
MCM#341= 128, the 2nd direction is opposite to Ist .
MCM#341= 256, the 2nd and 3rd direction is opposite to 1st .

Set the moving speed when the tool, after having touched the HOME limit switch,
is searching for the encoder grid signal during HOME execution. HUST H6D/
H9D CNC has three (3) different speeds when you execute HOME function as
shown by Fig 7.2.

Speed 1:  The motor accelerates to Speed 1 and its maximum speed is
determined by the settings of MCM #301 ~ #309, (X, Y,Z,A,B,C, U,
V, W-axis) and the direction by MCM #281 ~ #289. When tool
touches the home limit switch, it starts deceleration to a stop.

Speed 2:  The motor accelerates again to speed 2 and its maximum speed is
equal to 1/4 of Speed 1 and the direction is by MCM #341~#349.
When tool starts leaving the home limit switch, it starts deceleration to
a stop.

Speed 3:  The motor accelerates to speed 3 and its maximum speed is
determined by the settings of MCM #321~#329 and the direction by
MCM #341~#349. Once the encoder grid index is found, motor
decelerates to a stop. This is the HOME position.

Note that the length of the Home limit switch should be longer than the distance
for the deceleration of Speed 1. Otherwise, serious error may result. The equation
to calculate the length of the Home limit switch is

FDCOM *ACC
60000

Length of Home Limit Switch (mm) >

FDCOM = Speed 1, in mm/min. (MCM #301~ #309)
ACC = Time for acceleration/deceleration, in ms. (MCM #505)
60000 = 60 seconds = 60 * 1000 milliseconds

When the C-bit C063=1 in PLC program, it commands the controller to do
homing operation. Do homing operation for X-axis if R232=1, do Y-axis if
R232=2, do Z —axis if R232=4 , do A—axis if R232=8 and do four axes
simultaneously if R232=15.

Ex: FDCOM = 3000.00 mm/min, and ACC =100 ms
Length of Home Limit Switch = 3000 * 100 / 60000 = 5 mm
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Speed : MCM #136~ #139
Direction : MCM#130~ #133

1

Touch the LIMIT SWITCH | [Leave the LIMIT SWITCH
C064=1 ~ C065=1 ~ CO66=1 | [C064=0 + C065=0 ~ CO66=0
) \ Speed : MCM#136~ #139 x 1/4

I* Section Speed Direction : MCM#231~ #234= 256

Speed

INDEX of finding Encoder
/ Speed : MCM#142~ #145
Direction - MCM#231~ #234=256

Tool Position

Fig 7.2 (A) Homing Speed and Direction of finding ( GRID )

Speed : MCM #136~ #139
Direction : MCM#130~ #133 | Fouch the LIMIT SWITCH

C064=1 ~ C065=1 ~ C066=1
!

)
Speed \
Ist Section Speed

INDEX of finding Encoder
Speed : MCM#142~ #145
Direction : MCM#23 1~ #234= 128

Tool Position

2nd

Leave the LIMIT SWITCH
C064=0 ~ C065=0 ~ C066=0
Speed : MCM#136~ #139 x 1/4
Direction : MCM#231~ #234= 128

Fig 7.2 (B) Homing Speed and Direction of finding ( GRID )

Speed : MCM #136~ #139

Sa Touch the LIMIT SWITCH
Direction : MCM#130~ #133 C064=1 ~ C065=1 ~ C066=1
Speed“
o . Leave the LIMIT SWITCH
1" Section Speed C064=0 ~ C065=0 ~ C066=0

Speed : MCM#136~ #139 x 1/4
* Direction : MCM#231~ #234=1

- Tool Position

INDEX of finding Encoder
Speed : MCM#142~ #145

Direction : MCM#231~ #234=1

Fig 7-2 (C) Homing Speed and Direction of finding ( GRID )
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Speed : MCM #136~ #139

A Direction : MCM#130~ #133
Touch the LIMIT SWITCH
Speed 1" Section Speed X C064 I~ C065=1 » C066=1
/ .
= Tool Position
INDEX of finding Encoder \ Leave the LIMIT SWITCH
Speed : MCM#142~ #145 C064=0 ~ C065=0 ~ C066=0
Direction : MCM#231~ #234=0 Speed : MCM#136~ #139 x 1/4
Direction : MCM#231~ #234=0

Fig 7-2 (D) Homing Speed and Direction of finding ( GRID )

MCM# 350~360 System Reserved !

361.
362.
363.
364.
365.
366.
367.
368.
369.

Setting the X-Home grid setting.

Setting the Y-Home grid setting.

Setting the Z-Home grid setting.

Setting the A-Home grid setting.

Setting the B-Home grid setting.

Setting the C-Home grid setting.

Setting the U-Home grid setting.

Setting the V-Home grid setting.

Setting the W-Home grid setting.
Format=oooo.ooo (Default=0.000), unit: mm

Leaving from the origin switch signal, deviating from the above set distance, and
then you can start to execute the Homing process (third section) to locate the
motor Gird signal.

MCM# 370~380 System Reserved !

381.
382.
383.
384.
385.
386.
387.
388.
389.

Home-Shift Data, X-axis.

Home-Shift Data, Y-axis.

Home-Shift Data, Z-axis.

Home-Shift Data, A-axis.

Home-Shift Data, B-axis.

Home-Shift Data, C-axis.

Home-Shift Data, U-axis.

Home-Shift Data, V-axis.

Home-Shift Data, W-axis.

Format : o.0o0o0 > Unit: mm/min  (Default=0.000)

Set the amount of coordinate shift for HOME location (or machine origin). With
these settings, the machine coordinate will be shifted by the same amount when
you execute "Home". If home shift data are zero for all axes, the machine



7 MCM Parameters

coordinate after "Home" operation will be zero also. Note that the work
coordinate will be shifted by the same amount.

MCM# 390~400 System Reserved !

401. The distance that servo motor search the Grid when X-axis going back to HOME.
402. The distance that servo motor search the Grid when Y-axis going back to HOME.
403. The distance that servo motor search the Grid when Z-axis going back to HOME.
404. The distance that servo motor search the Grid when A-axis going back to HOME.
405. The distance that servo motor search the Grid when B-axis going back to HOME.
406. The distance that servo motor search the Grid when C-axis going back to HOME.
407. The distance that servo motor search the Grid when U-axis going back to HOME.
408. The distance that servo motor search the Grid when V-axis going back to HOME.
409. The distance that servo motor search the Grid when W-axis going back to HOME.
Format=oooo.ooo (Default 10.000)

The distance’s maximum when servo motor searching the Grid signal:

EX:

The servo motor of X-axis turns 3/4 round = 5.000 mm, MCM# 401 = 5.200
The servo motor of Y-axis turns 3/4 round = 5.000 mm, MCM# 402 = 5.200
The servo motor of Z-axis turns 3/4 round = 5.000 mm, MCM# 403 = 5.200
The servo motor of A-axis turns 3/4 round = 5.000 mm, MCM# 404 = 5.200
The servo motor of B-axis turns 3/4 round = 5.000 mm, MCM# 405 = 5.200
The servo motor of C-axis turns 3/4 round = 5.000 mm, MCM# 406 = 5.200

sk If it exceeds the range and the motor can not find the Grid still. ERR15 will be
shown up.

MCM# 410~420 System Reserved !

421. X-axis origin switch (+: N.O node; -: N.C node)
422. Y -axis origin switch (+: N.O node; -: N.C node)
423. Z -axis origin switch (+: N.O node; -: N.C node)
424. A-axis origin switch (+: N.O node; -: N.C node)
425. B -axis origin switch (+: N.O node; -: N.C node)
426. C-axis origin switch (+: N.O node; -: N.C node)
427. U-axis origin switch (+: N.O node; -: N.C node

428. V-axis origin switch (+: N.O node; -: N.C node

429. W-axis origin switch (+: N.O node; -: N.C node

Example: MCM 421=5
Set I5 to be the X-axis origin signal with format NO

MCM 425=-6
Set 16 to be the A-axis origin signal with format NC

sk Default = 0, Funcitons are inactive, # 0, Functions are active.
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$¢If a homing process with C64-69 is planned in PLC, it shall be based on
the activity set by PLC.

MCM# 430~440 System Reserved !

441.
442.
443.
444.
445.
446.
447.
448.
449.

Direction of Motor Rotation, X-axis.
Direction of Motor Rotation, Y-axis.
Direction of Motor Rotation, Z-axis.

Direction of Motor Rotation, A-axis.
Direction of Motor Rotation, B-axis.

Direction of Motor Rotation, C-axis.

Direction of Motor Rotation, U-axis.
Direction of Motor Rotation, V-axis.
Direction of Motor Rotation, W-axis.
Format : o > (Default=0)

Setting = 0, Motor rotates in the positive direction. (CW)
Setting = 1, Motor rotates in the negative direction. (CCW)

This MCM can be used to reverse the direction of motor rotation if desired. So
you don’t have to worry about the direction of rotation when installing motor.
These parameters will affect the direction of HOME position

IMPORTANT: Motor Divergence

Due to the variations in circuit design of the servo drivers that are available from
the market, the proper electrical connections from servo encoder to the driver,
then to the CNC controller may vary. If the connections do not match properly,
the motor RPM may become divergent (Rotate (@ HIGH RPM) and damage to
the machine may result. For this reason, HUST strongly suggest separate the
servo motor and the machine before you are 100% sure the direction of the
motor rotation. If a motor divergence occurs, please inter-change the connections
of (A and B phase) and (A- and B- phase) on the driver side.

(This statement has nothing to do with MCM #154~ #157 but it’s very important
when connecting electrical motor.)

If a motor divergence occurs, please inter-change the connections of (A and B
phase) and (A- and B- phase) on the driver side.
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EX:

Servo connections dependent
on different maker

AXIS B

X X XX

Diisplacement command -10 ~ 410V
oV

Servo
signal

TOG
Pulse+
Pulse-

Sign+

Sign-
N J \/

Fig 7.3
MCM# 450~460 System Reserved !

461. Encoder Multiplication Factor, X-axis.
462. Encoder Multiplication Factor, Y-axis.
463. Encoder Multiplication Factor, Z-axis.
464. Encoder Multiplication Factor, A-axis.
465. Encoder Multiplication Factor, B-axis.
466. Encoder Multiplication Factor, C-axis.
467. Encoder Multiplication Factor, U-axis.
468. Encoder Multiplication Factor, V-axis.
469. Encoder Multiplication Factor, W-axis.
Format : o > (Default=4)

Only one the following 3 numbers:

Setting = 1, Encoder pulse number is multiplied by 1.
Setting = 2, Encoder pulse number is multiplied by 2.
Setting =4, Encoder pulse number is multiplied by 4.

Note:

The setting of multiplication is highly relative with machine’s rigidity. If a motor
divergence occurs too heavily, it means that the rigidity is too big. And then it can be
improved by lowering the multiplication.

Ex: If factor = 2 for MCM #161 and the encoder resolution is 2000 pulses/rev,
then the feed-back signals = 2000 * 2 = 4000 pulses/rev for Y-axis.

MCM# 470~480 System Reserved !

481. X-axis impulse command width adjustment.
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482.
483.
484.
485.
486.
487.
488.
489.

Y-axis impulse command width adjustment.
Z-axis impulse command width adjustment.

A-axis impulse command width adjustment.
B-axis impulse command width adjustment.

C-axis impulse command width adjustment.

U-axis impulse command width adjustment.
V-axis impulse command width adjustment.
W-axis impulse command width adjustment.
Format=o0 (Default=4)

Setting range 1~63 °

Used to adjust each axial impulse command width

If the pulse frequency from H6D/HI9D controller is 1Hz, then the cycle time of a
pulse is 0.25us. If it is required to extend the pulse cycle time, it can be achieved
through adjust ment of the impulse width.

For example:
If MCM 486=4, the impulse cycle time in the X-axis direction is 4*0.25=1.5us
and the frequency is 625KHz.

MCM# 490~500 System Reserved !

501.

502.

503.

Master/Slave Mode Setting
Format : o.ooo > (Default=0)

Setting=0, CNC mode, Master/Slave mode NOT set.
=1, X-axis as master axis, Y, Z, A, B, C, U, V, W-axis as slave axes.
=2, Y-axis as master axis, X, Z, A, B, C, W -axis as slave axes.
=3, Z-axis as master axis, X, Y, A W -axis as slave axes.
=4, A-axis as master axis, X, Y, Z W -axis as slave axes.
=15, B-axis as master axis, X, Y, Z, A, C, U, V, W -axis as slave axes.

Y,Z w
Y,Z w
V4 w

v

w
o
ccoc
<==

=6, C-axis as master axis, X, -axis as slave axes.
=7, U-axis as master axis, X, , A, B, C,V, W -axis as slave axes.
=8, V-axis as master axis, X, Y, Z, A, B, C, U, W -axis as slave axes.
=9, W-axis as master axis, X, Y, Z, A, B, C, U, V -axis as slave axes.
= 256, Round Corner Non-stop Operation

b

3

Type of Motor Acceleration/Deceleration
Format : o > (Default=1)

Setting =1, Linear type.
Setting =2, "S" curve.

Home command mode setting.

BITO = 0 X axis find Home grid available, =1 X axis no need to find Home grid.
BIT1 =0 axis find Home grid available, =1 Y axis no need to find Home grid.
BIT2 = 0 Z axis find Home grid available, =1 Z axis no need to find Home grid.
BIT3 =0 A axis find Home grid available, =1 A axis no need to find Home grid.
BIT4 = 0 B axis find Home grid available, =1 B axis no need to find Home grid.
BIT5 = 0 C axis find Home grid available, =1 C axis no need to find Home grid.

7-34



504.

505.

506.

507.

508.

509.

510.

511

7 MCM Parameters

BIT6 = 0 U axis find Home grid available, =1 U axis no need to find Home grid.
BIT7 =0V axis find Home grid available, =1 V axis no need to find Home grid.
BIT8 = 0 W axis find Home grid available, =1 W axis no need to find Home grid.

Servo Motor Acceleration/Deceleration Time, GOO.
Format : ooo > Unit: millisecond (Default=100)
Setting Range: 2 ~ 3000 millisecond

Servo Motor Acceleration/Deceleration Time (T), GO1.

Format : ooo > Unit: millisecond (Default=100)

Setting Range: 2 ~ 3000 millisecond.

100 milliseconds is the recommended setting for both GO0 and GO1.

If MCM #502 setting = 0, type of accel./decel. for GO1 = exponential

If MCM #502 setting = 1, type of accel./decel. for GO1 = Linear.

If MCM #502 setting = 2, type of acceleration/deceleration for GO1 ="S" curve.
In this case, the actual acceleration/deceleration time is twice the setting value.

Acceleration/Deceleration Time for G99 Mode.
Format : ooo » Unit: Millisecond (Default=100)
Setting Range: 4 ~ 3000 ms.

Set the spindle Acceleration/Deceleration time in master mode.
Format : ooo » Unit: Millisecond (Default=100)
Setting Range: 4 ~ 3000 ms.

Spindle Encoder Pulse Per Revolution
Format : oooo > Unit: Pulse/rev (Default=4096)

Set Spindle Motor RPM When Vemd = 10 Volt.
Format : oooo > Unit: RPM (Default=3000)

Spindle voltage command OV output balance adjustment (open circuit).

Spindle voltage command slope correction (open circuit).

Format - S=oooo ° (Default=0), Set the reference value 2047.

512.

513.

514.

515.

Spindle RPM correction (based on feedback from the encoder).

Starting Number for Auto Generation of Program Block Number.
Format : S= o > (Default=0)

Increment for Auto-generation of Program Block Number.
Format : D= o > (Default=0)

If D = 0, the program block number of a single program block will not be
generated automatically.
In the Edit or Teach mode, the block number of a single block can be
automatically generated by simply press the INSERT key. If the RESET key is
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516.

517.

518.

519.

520.

521.

pressed, the block number of a single block will be renumbered according to the
setting values in Parameters 514 and 515.
Ex: S=0,D=5

The program block number will be generated in the sequence: 5,10,15,20,25 ...

Denominator of Feed-rate Multiplication Factor for MPG Test.

Numerator of Feed-rate Multiplication Factor for MPG Test.
Format : ooooo > (Default=100)

Note: If the MPG rotation speed is not proper, it can be adjusted by MCM#516,
#517. The two items are up to 5 units and it must be integer. They also can not set
as zero.

Handwheel direction
Format=o (Default=0).

If it is necessary to change the relation between the current handwheel rotational
direction and the axial displacement direction, it can be achieved by setting the
value to 0 or 1.

It can be adjusted separately the corresponding axial direction bit 0 =x  bit 1
=y....

Example: BIT 0=1 The X-axis handwheel command is reverse, but other axes
remain at the default.

Set Acceleration / Deceleration Time for MPG
Format=oo0, (Default = 64), Unit: milliseconds

Setting Range: 4~512 ms.

The motor acceleration / deceleration time is equal to MCM #519 when MPG
hand-wheel is used in JOG mode.

RS232C Baud Rate.
Format : oooo » (Default = 38400)

Set RS232C communication speed. Choose from, 9600, 19200, 38400, 57600,
115200 Speed rate 38400 stands for 38400 bits per second.

In addition, use the following settings for your PC:
Parity  -- Even
Stop Bits -- 2 bits
Data Bits — 7 bits

Flag to Save the Data of RO00~R199 in PLC when power-off.
Format : o > (Default=0)

Setting = 0, NOT to save.
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Setting =256, Save RO00~R199 data.

522. Servo Error Count
Format : o > (Default=0)

When executing locating operation, the controller has sent out the voltage
command, but the motor maybe fall behind some distance. This parameter is used
to set that the controller could execute next operation or not according to the
setting range of pulse

Set MCM#522 =0 for generating 4096 pulses.
Set MCM#522 # 0 for user defined value.

523. Radius /diameter programming mode
Format=o (Default = 0)

0: Radius programming
1: Diameter programming

524. METRIC/INCH Mode Selection (default = 0)
Format : ooo > (Default = 0)

Setting = 0, Measurement in METRIC unit.
Setting = 1, Measurement in INCH unit.

525. Error in Circular Cutting
Format : oooo » (Default = 1)
Range:1 ~ 32

In circular cutting, the ideal cutting path is a circular arc, but the actual motor
path is along the arc cord (a straight line). Therefore, there is a cutting error as

shown in the figure below.
The less the setting set; the better the
circular arc cut.

Cutting Error

Fig 7.4
This parameter enables the user to adjust acceptable error. The smaller is the
setting (=1, the best), the better the circular cutting result. However, the setting

should not be too small to the point that it’s not able to drive the motor.

526. 6-axis parameter settings in pulse type
Format =oooo, Default: 0

Setting =0: pulse + direction
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527.

528.

529.

531.

Setting =1: +/- pulse
Setting =2: in the format of Phase A or B

Setting the GO1 speed value at booting
Format=ooooooo (Default=1000)

After booting, in executing the program or MDI command, if you have not used
the F command yet, nor the current single block has designated the F value, then
use the MCM 527 value as the F value of the current single block.

Setting the tool compensation direction
Format=o (Default=0)

0 : HUST

1 : FANUC

Tool-wear compensation direction - HUST: same direction; FANUC: reverse
direction.

It is used for adjusting the GO1’s acceleration/deceleration time when the
acceleration/deceleration type is set to an “S” curve.

Format=ooo (Default=100) in unit of millisecond (msec).

When MCM 502 =2, the function can then be sustained.

Setting range 10~512 ms.

Line editing entry format and numeral decimal’s automatic-generating setting.
Format=[_] (default setting 0)

=0  The standard mode.
=1 When setting the parameter values in the system master list, the system
will automatically add a decimal point to even numbers.
Ex * MCM 401 setting
Enter” 1~ =1.000
Enter” 1.999 “  =1.999
=2 Line Editing.
Ex * Enter GOO X10.

Standard mode steps :

Step 1 Step 2 Step 3 Step 4
GOO ENTER X10. ENTER
Line editing *
Step 1 Step 2
GOO X10. ENTER

=4 At editing, decimal point will be automatically generated for the variable

value.
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At program editing and also entering even numbers, the system will

automatically add decimal point to even numbers.

532. In the milling mode, set the gap for drill to withdraw.
Format=o. ooo (Default= 2.000) unit:mm

533. Setting the test following count
Format=ooooooo (Default= 0)
With use of parameter Item No.534

534. Testing the axial setting of the servo following error function
Format=ooo (Default = 0)
Set the testing corresponding to the axis with Bit

Description:

When MCM534=1 and Bit0 = 1, test the X-axus.
When MCM534=2 and Bitl = 1, test the Y-axis.
When MCM534=4 and Bit2 = 1, test the Z-axis.
When MCM534 =28 and Bit3 = 1, test the A-axis.
When MCM534=16 and Bit4 = 1, test the B-axis.
When MCM534=32 and Bit5 = 1, test the C-axis.
When MCM534 =64 and Bit6 = 1, test the U-axis.
When MCM534=128 and Bit7 = 1, test the V-axis.
When MCM534=256 and Bit8 = 1, test the W-axis.

When MCM534=511, i.e. Bit0 ~ Bit8= 1, then test X/Y/Z/A/B/C/U/V/W-axes at
the same time.

Caution: For HUST H6D/H9D controller, if the servo motor used is a voltage
command type, it is necessary to set testing the following error function ( not
applicable for the impulse command type).

The controller will compare the actual feedback difference of the servo motor
with the setting of the parameter Item No 533. If the controller detects that the
axis has been set beyond the range, the system will display an error message.

Example: When the parameter Item No 533= 4096, the parameter Item No
534=1, and

The actual motor following error
>
4096 (Parameter Item No 533), it will generate ERROR 02 X

535. Controller ID number
Control connection of multiple units with PC. Currently, the function is reserved.
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536.

537.

539.

540.

541.

Setting the minimum slope of the Auto Teach function
Format=ooooo.oo (Default= 0)
Setting range: +360.00 ~ -360.00

Setting the first point distance of the Auto Teach function.
Format=oooo.ooo (Default= 0)

538. G41 and G42 Handling type
Format=o (Default 0)

When the setting value =0, an error is displayed, the interference problem

is not handelled, and the motion is stopped.

=1 Automactilly handle the interference problem.

=2 The error message is not displayed and the interference problem is
not handeled.

System Reserved

Adjustment of the feedback direction for the axes
Format=ooo (Default 0)
Set the corresponding axes by the bit pattern.

Description:

If MCM540=1, Bit0 = 1, the feedback direction is reverse for the X-axis.

If MCM540=2, Bitl = 1, the feedback direction is reverse for the Y-axis.

If MCM540=4, Bit2 = 1, the feedback direction is reverse for the Z-axis.

If MCM540=38, Bit3 = 1, the feedback direction is reverse for the A-axis.

If MCM540=16, Bit4 = 1, the feedback direction is reverse for the B-axis.
If MCM540=32, Bit5 = 1, the feedback direction is reverse for the C-axis.
If MCM540 =64, Bit6 = 1, the feedback direction is reverse for the U-axis.
If MCM540=128, Bit7 = 1, the feedback direction is reverse for the V-axis.
If MCM540=256, Bit8 = 1, the feedback direction is reverse for the W-axis.

Arc type
Format=o (Default 0)

Setting =0 arc cord height control.
=1 arc cord length control.
=2 system internal automatic control (500 sections/sec).

MCM# 542~560 System Reserved !



561.
562.
563.
564.
565.
566.
567.
568.
569.

“S” curve accel./decel. profile setting for the X-axis.
“S” curve accel./decel. profile setting for the Y-axis.
“S” curve accel./decel. profile setting for the Z-axis.
“S” curve accel./decel. profile setting for the A-axis.
“S” curve accel./decel. profile setting for the B-axis.
“S” curve accel./decel. profile setting for the C-axis.
“S” curve accel./decel. profile setting for the U-axis.
“S” curve accel./decel. profile setting for the V-axis.
“S” curve accel./decel. profile setting for the W-axis.

7 MCM Parameters

When R209 Bit30=1, the “S” curve accel./decel. profile settings can be configured

independently.

MCM# 570~580 System Reserved !

581.
582.
583.
584.
585.
586.
587.
588.
589.

Software OT Limit in (+) Direction, X-axis. (Group 1)
Software OT Limit in (+) Direction, Y-axis. (Group 1)
Software OT Limit in (+) Direction, Z-axis. (Group 1)
Software OT Limit in (+) Direction, A-axis. (Group 1)
Software OT Limit in (+) Direction, B-axis. (Group 1)
Software OT Limit in (+) Direction, C-axis. (Group 1)
Software OT Limit in (+) Direction, U-axis. (Group 1)
Software OT Limit in (+) Direction, V-axis. (Group 1)
Software OT Limit in (+) Direction, W-axis. (Group 1)

Format : ooooooo » Unit: mm/min (Default=9999.999)

Set the software over-travel (OT) limit in the positive (+) direction, the setting
value is equal to the distance from positive OT location to the machine origin

(HOME).

MCM# 590~600 System Reserved !

601.
602.
603.
604.
605.
606.
607.
608.
609.

Software OT Limit in (-) Direction, X-axis. (Group 1)
Software OT Limit in (-) Direction, Y-axis. (Group 1)
Software OT Limit in (-) Direction, Z-axis. (Group 1)
Software OT Limit in (-) Direction, A-axis. (Group 1)
Software OT Limit in (-) Direction, B-axis. (Group 1)
Software OT Limit in (-) Direction, C-axis. (Group 1)
Software OT Limit in (-) Direction, U-axis. (Group 1)
Software OT Limit in (-) Direction, V-axis. (Group 1)
Software OT Limit in (-) Direction, W-axis. (Group 1)

Format : oooo.ooo > Unit: mm/min (Default=-9999.999)

Set the software over-travel (OT) limit in the negative (-) direction, the setting
value is equal to the distance from negative OT location to the machine origin
(HOME). Figure below shows the relationship among the software OT limit, the

emergency stop, and the actual hardware limit.

MCM# 610~620 System Reserved !
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621.
622.
623.
624.
625.
626.
627.
628.
629.

Software OT Limit in (+) Direction, X-axis. (Group 2)
Software OT Limit in (+) Direction, Y-axis. (Group 2)
Software OT Limit in (+) Direction, Z-axis. (Group 2)
Software OT Limit in (+) Direction, A-axis. (Group 2)
Software OT Limit in (+) Direction, B-axis. (Group 2)
Software OT Limit in (+) Direction, C-axis. (Group 2)
Software OT Limit in (+) Direction, U-axis. (Group 2)
Software OT Limit in (+) Direction, V-axis. (Group 2)
Software OT Limit in (+) Direction, W-axis. (Group 2)

Format : ooooooo » Unit: mm/min (Default=9999.999)

#¢In PLC when C10=1, it detects unit 2 software’s range limit.
% Set the software over-travel (OT) limit in the positive (+) direction, the setting
value is equal to the distance from positive OT location to the machine origin

(HOME).

MCM# 630~640 System Reserved !

641.
642.
643.
644.
645.
646.
647.
648.
649.

Software OT Limit in (-) Direction, X-axis. (Group 2)
Software OT Limit in (-) Direction, Y-axis. (Group 2)
Software OT Limit in (-) Direction, Z-axis. (Group 2)
Software OT Limit in (-) Direction, A-axis. (Group 2)
Software OT Limit in (-) Direction, B-axis. (Group 2)
Software OT Limit in (-) Direction, C-axis. (Group 2)
Software OT Limit in (-) Direction, U-axis. (Group 2)
Software OT Limit in (-) Direction, V-axis. (Group 2)
Software OT Limit in (-) Direction, W-axis. (Group 2)

Format : oooo.ooo > Unit: mm/min (Default=-9999.999)

% In PLC when C10=1, it detects unit 2 software’s range limit.
»< Set the software over-travel (OT) limit in the negative (-) direction, the setting
value 18 equal to the distance from negative OT location to the machine origin

(HOME).

& — Emergency Stop
& Actual Hardware Limit

Machine Origin
(Home) e

A

5~10 mm each

Software OT Limit
(MCM#581~ #649)

<——— Emergency Stop

Fig 7.5
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MCM# 650~660 System Reserved !

661. Flag to Clear X-axis Program Coordinate on M02, M30 or M99 Command.
662. Flag to Clear Y-axis Program Coordinate on M02, M30 or M99 Command.
663. Flag to Clear Z-axis Program Coordinate on M02, M30, or M99 Command.
664. Flag to Clear A-axis Program Coordinate on M02, M30, or M99 Command.
665. Flag to Clear B-axis Program Coordinate on M02, M30, or M99 Command.
666. Flag to Clear C-axis Program Coordinate on M02, M30, or M99 Command.
667. Flag to Clear U-axis Program Coordinate on M02, M30, or M99 Command.
668. Flag to Clear V-axis Program Coordinate on M02, M30, or M99 Command.
6609. Flag to Clear W-axis Program Coordinate on M02, M30, or M99 Command.
Format : o > (Default=0)

Used as flag to clear the coordinate when program execution encounters M02,
M30 or M99 function. The following settings are valid for both X and Y-axis.

Setting = 0, Flag is OFF, NOT to clear.

Setting = 1, Flag is ON, YES to clear when encountering M02 and M30.
Setting = 2, Flag is ON, YES to clear when encountering M99.

Setting = 3, Flag is ON, YES to clear when encountering M02, M30 and M99.

MCM# 670~680 System Reserved !

681. Set Incremental/Absolute Mode, X-axis coordinate.
682. Set Incremental/Absolute Mode, Y-axis coordinate.
683. Set Incremental/Absolute Mode, Z-axis coordinate.
684. Set Incremental/Absolute Mode, A-axis coordinate.
685. Set Incremental/Absolute Mode, B-axis coordinate.
686. Set Incremental/Absolute Mode, C-axis coordinate.
687. Set Incremental/Absolute Mode, U-axis coordinate.
688. Set Incremental/Absolute Mode, V-axis coordinate.
689. Set Incremental/Absolute Mode, W-axis coordinate.
Format : o > (Default=1) for absolute positioning

Ex: Set MCM 681 = 0, X value represents the incremental position and U value is
ineffective.
= 1, X value represents the incremental position and U value is
the incremental position.

*Note 1:  After the parameters are set, execute the command GO1
Xtk Yook Zxkx pExk | the program will perform the axial motions
according to the configured incremental or absolute positions.

H9D: When R209 = 4, the incremental address codes of X,Y,Z will
be U,V,W. However, the A,B,C axes have no incremental
address code, they cannot be used in the same way as the
X,Y,Z axes which allow the conversion between the
incremental positioning and the absolute positioning. It is
necessary to use the G90/G91 modes to use them.

H9D: X,Y,Z,A,B,C,U,V,W have no incremental address codes, so
they cannot allow the conversion between the incremental
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*Note 2:

*Note 3:

*Note 4:

positioning and the absolute positioning. It is necessary to use
the G90/G91 mode to use them.
For H9D using the incremental address codes U,V,W, it is necessary
to set the parameters 1 of the X)Y,Z axes for the absolution
positioning so that the U,V,W commands can be performed in the
program.
If the G90/G91 mode is used for the 9-axis absolute or incremental
positioning change, no matter the parameters are configured for
absolution positioning or for incremental positioning, the single block
X,Y,Z,A.B,C,U,V,W commands will use the G90/G91 mode for
absolute positioning or absolute increments after the G90/G91 mode
is used.
When the controller in H9D is configured to use U,V,W as the
incremental address codes, it will not be influenced by the G90/G91
mode.

Format of mode appointment:

G90 Absolute coordinate
G991 Incremental coordinate

1. G90:

When writing G90 in the program, all the axes of X,Y,Z,A,B,C,U,V,W are the absolute
coordinate. All following nodes" axes direction will also feed absolutely. (See EX1)

The incremental codes U,V,W also can be used in G90 mode. Then X, Y, Z axes will
feed incrementally. But A-axis still feed absolutely. Until it meeting G91 or recycling the
program, then the G90 will be over.

EX1: G90 Set Absolute Coordinate

N1 G90

N2 G1 X20.000 Y15.000 PO to P1

N3 X35.000 Y25.000 P1 to P2

N4 X60.000 Y30.000 P2 to P3
2. G91:

When writing G90 in the program, all the axes of X,Y,Z,A,B,C,U,V,W are the
incremental coordinate. All following nodes™ axes direction will also feed incrementally.

(See EX2)

In G91 mode. X.Y.Z represent the incremental value. The codes of U, V., W are not

necessary. The axis will move to nowhere.
Until it meeting G90 or recycling the program, then the G91 will be over.

EX2: G91 Set Incremental Coordinate

N1 G91

N2 G1 X20.000 Y15.000 PO to P1
N3 X15.000 Y10.000 P1 to P2
N4 X25.000 Y5.000 P2 to P3
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o s s

Fig 7.6
MCM# 690~700 System Reserved !

701. X-axis, Position gain.
702. Y-axis, Position gain.
703. Z-axis, Position gain.

704. A-axis, Position gain.
705. B-axis, Position gain.

706. C-axis, Position gain.

707. U-axis, Position gain.
708. V-axis, Position gain.
709. W-axis, Position gain.

Format : ooo » (Default=64) - Setting Range: 8~640 °

Parameters 701~709 are used to set the loop gain. The recommended value is 64.
This setting value is essential to the smooth operation of the motor. Once it is
configured, please do not change it arbitrarily.

DC1OV N=128/64 N=64/64 N=32/64

VCMD

Driver output
voltage

/

1024 2046 4096

lIlIIIIII

Servo error (ERROR COUNT)

Fig 7-7 Driver output voltage vs. the servo error

The position gain and HUST H6D/H9D output voltage command can be
calculated as follows:

Position Gain = Settln64value
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NC controller output voltage command

10V
= GAIN * Servo feedback error * ( 5048 )

The controller in HUST is a closed-loop system. The servo error is the
difference between the controller position command and the actual feedback
value of the servo motor. The controller will adjust the output voltage of the
controller properly according to this difference value. The setting value of the
position gain is related to the stability and the follow-up of the system servo, so

please modify it with care. If:

Servo mismatch > 4096, the ERROR 02 will occur.

In this case, please correct the values of MCM Parameters 701~709 and then press
the “Reset” key. If the problem still exists, please check if the wire connection of
the servo motor is correct.

Adjustment procedure for smooth motor operation: (recommended)

(1)  Adjust the servo driver. (Please refer to the operation manual of the driver)

(2) Adjust the MCM Parameters 461 ~469 for the multipliers (1,2,4) of the
signals from the the speed sensors. In normal condition, if the motor is
locked, the Servo Error will be oscillating between 0 and 1; if it is
oscillating between 4 and 5, the problem can be solved usually by
adjusting the MCM Parameters 461 ~469 for the multipliers, i.e., 4 --> 2,
or2-->1.

(3) Adjust the values of MCM Parameters 701~709 for the position loop gain.

MCM# 710~720 System Reserved !

721.
722.
723.
724.
725.
726.
727.
728.
729.

Break-over Point (in Error Count) for Position Gain, X-axis.
Break-over Point (in Error Count) for Position Gain, Y-axis.
Break-over Point (in Error Count) for Position Gain, Z-axis.

Break-over Point (in Error Count) for Position Gain, A-axis.
Break-over Point (in Error Count) for Position Gain, B-axis.

Break-over Point (in Error Count) for Position Gain, C-axis.

Break-over Point (in Error Count) for Position Gain, U-axis.
Break-over Point (in Error Count) for Position Gain, V-axis.
Break-over Point (in Error Count) for Position Gain, W-axis.
Format : ooo > (Default=10)

The proper setting of this parameter will assure smooth start-up of servo motor.
When servo error is smaller than the setting value of MCM #721~#729, the
position gain is 64. Otherwise, position gain will be calculated based on the
setting value of MCM #701~ #709 and the setting values depend on the frictional
load on the motor. If the frictional load is high, setting value is small and vice
versa.
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GAIN =128/64 GAIN=64/64 GAIN =32/64

Fig 7.5 Break-over of Position Gain
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MCM# 730~740 System Reserved !

741. X-axis Denominator,
742. X-axis Numerator,
743. Y-axis Denominator,
744. Y-axis Numerator,
745. Z-axis Denominator,
746. Z-axis Numerator,
747. A-axis Denominator,
748. A-axis Numerator,
749. B-axis Denominator,
750. B-axis Numerator,
751. C-axis Denominator,
752. C-axis Numerator,
753. U-axis Denominator,
754. U-axis Numerator,
755. V-axis Denominator,
756. V-axis Numerator,
757. W-axis Denominator,
758. W-axis Numerator,

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

MPG Hand-wheel Resolution Adjustment. (pulse)
MPG Hand-wheel Resolution Adjustment. (um)

Fig 7.7

Format : oooo » (Default = 100)

Unit: Denominator = pulses, Numerator = um

Ex1: For X-axis, MCM #741 = 100 pulses, MCM #742 = 100 pum.
The resolution for X-axis = 100/100 = 1 um/pulse.
If MPG hand-wheel moves 1 notch (=100 pulses), the feed length in X-axis

=100 x (100/100) = 100 pm = 0.1 mm.
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Ex2: For Y-axis, MCM #743 =200 pulses, MCM #744 = 500 um.
The resolution for Y-axis = 500/200 = 2.5 um/pulse.
If MPG hand-wheel moves 1 notch (=100 pulses), the feed length in Y-axis
=100 x (500/200) =250 pm = 0.25 mm.

MCM# 759~780 System Reserved !

781. Set if X-axis is rotational axis.
782. Set if Y-axis is rotational axis.
783. Set if Z-axis is rotational axis.
784. Set if A-axis is rotational axis.
785. Set if B-axis is rotational axis.
786. Set if C-axis is rotational axis.
787. Set if U-axis is rotational axis.
788. Set if V-axis is rotational axis.
789. Set if W-axis is rotational axis.
Format=o (Default 0)

Setting= 0 Linear Axis
Setting= 1 Rotational Axis

MCM# 787~800 System Reserved !

801. The distance of S bit sent before the X-axis reaches in position. (S176)
802. The distance of S bit sent before the Y-axis reaches in position. (S177)
803. The distance of S bit sent before the Z-axis reaches in position. (S178)
804. The distance of S bit sent before the A-axis reaches in position. (S179)
805. The distance of S bit sent before the B-axis reaches in position. (S180)
806. The distance of S bit sent before the C-axis reaches in position. (S181)
807. The distance of S bit sent before the U-axis reaches in position. (S182)
808. The distance of S bit sent before the V-axis reaches in position. (S183)
809. The distance of S bit sent before the W-axis reaches in position. (S184)

Format=oooo.ooo (Default= 0.000)

Unit: mm

For example: MCM 801 =10.00mm

Giving the command: When GOl U30.000 F1000, when the X-axis move
20.000mm and 10.000mm away from the final value, the sysem will send
S176=ON -

MCM# 807~820 System Reserved !

821. The accelerate/decelerate time of X-axis.
822. The accelerate/decelerate time of Y-axis.
823. The accelerate/decelerate time of Z-axis.
824. The accelerate/decelerate time of A-axis.
825. The accelerate/decelerate time of B-axis.
826. The accelerate/decelerate time of C-axis.
827. The accelerate/decelerate time of U-axis.

7-48
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828. The accelerate/decelerate time of V-axis.
829. The accelerate/decelerate time of W-axis.

Format=oooo (Default 0), Unit (msec)
Acceleration/Deceleration Time (2~3000)

When R209 Bit30 =1, the acceleration/deceleration speed can be programmed
independently.

MCM# 830~840 System Reserved !

The pitch error compensation of the guide screw in HUST H6D/H9D is relative to the
mechanical origin as the base point.

841. Pitch Error Compensation Mode Setting, X-axis.
842. Pitch Error Compensation Mode Setting, Y-axis.
843. Pitch Error Compensation Mode Setting, Z-axis.
844. Pitch Error Compensation Mode Setting, A-axis.
845. Pitch Error Compensation Mode Setting, B-axis.
846. Pitch Error Compensation Mode Setting, C-axis.
847. Pitch Error Compensation Mode Setting, U-axis.
848. Pitch Error Compensation Mode Setting, V-axis.
849. Pitch Error Compensation Mode Setting, W-axis.
Format:o , Default=0

Setting = 0, Compensation canceled.
Setting = -1, Negative side of compensation.
Setting = 1, Positive side of compensation.

X-axis| Y-axis| Z-axis|A-axis | B-axis| C-axis|U-axis | V-axis| W-axif Explanation

0 0 0 0 0 0 0 0 0 | Compensation cancel

Do compensation when tool is of

-1 -1 -1 -1 -1 -1 -1 -1 -1 the (-) side of the reference point

Do compensation when tool is of

! ! ! ! ! ! ! ! ! the (+) side of the reference point.

Ex:

MCM # 841= -1

The pitch error in the X-axis will not be compensated when the tool travels to the
positive side of the X-HOME location. It will be compensated when the tool travels to
the negative side of machine origin.

MCM # 841=1

The pitch error in the X-axis will be compensated when the tool travels to the positive
side of Y-HOME location. No compensation will be done when it travels to the negative
side of machine origin.
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Coordinate -100.000 Coordinate 100.000
Machine HOME
MCM 841 =-1 <—— Coordinate 0 /> MCM841=1
Negative Positive
compensation compensation
Fig 7.9
MCM#850 System Reserved !
851. Segment Length for Pitch Error Compensation, X-axis.
852. Segment Length for Pitch Error Compensation, Y-axis.
853. Segment Length for Pitch Error Compensation, Z-axis.
854. Segment Length for Pitch Error Compensation, A-axis.
855. Segment Length for Pitch Error Compensation, B-axis.
856. Segment Length for Pitch Error Compensation, C-axis.
Format=o0.0o0, Default=0, Unit=mm
Axis Correspondlnngz/;(gJi\l/f# for Segment Segment Length Maxs.eI:Iglrlr]rrgEtetr of
X MCMH# 861 ~ 940 20 ~ 480 mm 80
Y MCM# 941 ~ 1020 20 ~ 480 mm 80
Z MCM# 1021 ~ 1100 20 ~ 480 mm 80
A MCM# 1101 ~ 1180 20 ~ 480 mm 80
B MCM# 1181 ~ 1260 20 ~ 480 mm 80
C MCMH# 1261 ~ 1340 20 ~ 480 mm 80
1. Segment length is the total length of ball-screw divided by the number of

Ex:

segment.

< 1000 mm >
([ S/
. S I I B N B Fign.10

Ex:

If you want to divide the ball-screw on X-axis, which is 1 meter in length,
into 10 segments, the segment length is 1000.00/10=100.00mm. This 100.00
mm will be stored in MCM# 851.(Each compensation of them is set by
MCM#861~#940)

If the average segment length is less than 20 mm, use 20 mm.

When doing compensation, HUST H6D/HI9D controller will further divide
each segment into 8 sections. The amount of compensation for each section is
equal to the whole number, in um, of 1/8 of the amount in MCM #861~#940.
The remainder will be added to the next section.
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Segment length =100.00mm and the amount of compensation is 0.026mm as set
in MCM#861. Then, the compensation for each section is 0.026/8=0.00325mm.
The compensation for this segment will be done in a manner as tabulated below:

Section | Tool Position Avg. C(;er[;ioljlor each | Actual (;gértlipo.nAt each i(;;gt;l;ﬁtizi
1 12.5 0.00325 0.003 0.003
2 25 0.00325 0.003 0.006
3 37.5 0.00325 0.003 0.009
4 50 0.00325 0.004 0.013
5 62.5 0.00325 0.003 0.016
6 75 0.00325 0.003 0.019
7 87.5 0.00325 0.003 0.022
8 100 0.00325 0.004 0.026

MCM# 857~860 System Reserved !

861~1340. Amount of Compensation for each segment (X.Y.Z.A.B.C-axis) is 80.

The Compensation value is in incremental mode. If the number of segment is less than
80, please fill the uncompensated segments with zero to avoid any potential errors.

Ex:

If the segment of compensation is 10, the amount of the compensation from Seg.11 to 40
( X-axis MCM#861~940, Y-axis MCM#941~1020, Z-axis MCM#1021~1100, A-axis MCM
#1101~1180, B-axis MCM#1181~1260, C-axis MCM#1261~1340 ) must be set as zero.

MCM#861~940  Pitch error compensation of each segment, X-axis.
MCM#941~1020 Pitch error compensation of each segment, Y-axis.
MCM#1021~1100 Pitch error compensation of each segment, Z-axis.
MCM#1101~1180 Pitch error compensation of each segment, A-axis.
MCM#1181~1260 Pitch error compensation of each segment, B-axis.
MCM#1261~1340 Pitch error compensation of each segment, C-axis.

Format : o.o0oo > Unit: mm (Default=0.000)

1341. Tool#1, Radius Offset Data.
1342.X-axis Offset Data, Tool#1.
1343.Y-axis Offset Data, Tool#1.
1344.Z-axis Offset Data, Tool#1.
1345. A-axis Offset Data, Tool#1.
1346.B-axis Offset Data, Tool#1.
1347.C-axis Offset Data, Tool#1.

Format : o.0oo0 > Unit: mm (Default=0.000)

1348.Tool#2, Radius offset data.
1349. X-axis offset data, Tool#2.
1350.Y-axis offset data, Tool#2.
1351. Z-axis offset data, Tool#2.
1352. A-axis offset data, Tool#2.
1353. B-axis offset data, Tool#2.

-51
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1354. C-axis offset data, Tool#2.
Format : o.0o00 > Unit: mm (Default=0.000)

MCM#1355~1620 : Tool#3~40, Radius offset data and X/Y/Z/A/B/C-axis offset
data -

1621.Tool #1 radius wear compensation.

1622.X-axis, Tool #1 wear compensation.
1623.Y-axis, Tool #1 wear compensation.
1624.Z-axis, Tool #1 wear compensation.
1625. A-axis, Tool #1 wear compensation.
1626.B-axis, Tool #1 wear compensation.
1627.C-axis, Tool #1 wear compensation.

Format : o.0o00 > Unit: mm (Default=0.000)

1628.Tool #2 radius wear compensation.

1629. X-axis, Tool #2 wear compensation.
1630.Y-axis, Tool #2 wear compensation.
1631.Z-axis, Tool #2 wear compensation.
1632. A-axis, Tool #2 wear compensation.
1633.B-axis, Tool #2 wear compensation.
1634.C-axis, Tool #2 wear compensation.

Format : o.0oo > Unit: mm (Default=0.000)

MCM#1635~1900 : Tool#3~40, Radius wear compensation and X/Y/Z/A/B/C-axis
wear compensation ©

1901~1940 : Tool-tip radius compensation ( Tool-tip#1~40 )
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Cppendil ]

* Input signal planning

3.1
L [/0 Signal Type
INPUT VALUE_ 0 1 2
100 EM-STOP NO NC |Disable
101 X-axis Home NO NC |Disable
102 Z-axis Home NO NC |Disable
103 X-axis Error NO NC |Disable
104 7Z-axis Error NO NC |Disable
I105 Spindle 1 Error NO NC |Disable
106 External Start NO
107 External Feed-Hold NO
108 Foot Switch NO
109 Turret None
110 Turret None
[11 Turret None
112 Turret None
113 Turret None
114 Turret None
[15 Turret None
[16 Multi-function select(Z= 8.2) NO NC |Disable
[17 Multi-function select(Z= 8.2) NO NC |Disable
[18 Multi-function select(€ 8.2) NO NC |Disable
[19 Multi-function select(€ 8.2) NO NC |Disable
120 Multi-function select(Z= 8.2) NO NC |Disable
[21 Multi-function select(Z= 8.2) NO NC |Disable
122 Multi-function select(Z= 8.2) NO NC |Disable
123 Multi-function select(Z= 8.2) NO NC |Disable
124 Y-axis Home NO NC |Disable
125 Y-axis Error NO NC |Disable
126 Y-axis OT+ NO NC |Disable
127 Y-axis OY- NO NC |Disable
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* Tnput function planning

3.2
Input Function Planning
- 0 1 2 3
100 EM-STOP None
101 X-axis Home None
102 Z-axis Home None
103 X-axis Error None
104 Z-axis Error None
105 [Spindlel Error None
106 |External Start None
107 External None
Feed-Hold
108 Foot Switch None
109 Turret Turret type
110 Turret Turret type
I11 Turret Turret type
[12 Turret Turret type
113 Turret Turret type
114 Turret Turret type
115 Turret Turret type
I16 None MPG X X-axis OT+ |Spl Home Signall
117 None MPG Z X-ax1s OT- Spl Home Signal?
118 None MPG x1 Z-ax1s OT+ |Spindle 2 Error
119 None MPG x10 Z-ax1s OT- Spindle 3 Error
120 None MPG x100 |Spl Home Signall 01l Error
121 None Security Spl Home Signal?2 Chuck Unclamp
Door Signal
122 None 01l Error [Spindle 2 Error Chuck Clamp
Signal
123 None Coolant Spindle 3 Error|Bar Feeder Reach
Error




* QOutput function planning

8 Appendix A

8.3
Output Function Planning
S 0 ] ) )
000 SP1 CW None
001 SP1 CCW None
002 Coolant None
003 Lube None
004 Lamp RED None
Cutter Head
005 Unclamp None
006 |Cutter Head CW None
Cutter Head
007 CCW None
008 SP 1 Chuckl None
009 None Tailstock For Lamp Yellow Working Light
010 None Tailstock Rev Lamp Green Buzzer
011 None Conveyor CW SP1 Chuck2 Bar Feeder Start
012 None Conveyor CCW | S-Driver Power Off Received Box
Electric Tool
013 None CW Bar Feeder Start Tailstock Chuck
Electric Tool

014 None CCW Buzzer Lamp Yellow
015 None SP1 Brake Hydraulic Start Lamp Green
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* T/0 signal and function planning

Signal 0:NO1:NC 2:Disable

100 EM-stop Q|19 Z-Axis OT- 0
101 X home 0 (120 SP1 home signall 0
102 Z home 0| 121 SP1 home signal2 0
103 X-axis error 0|22 Spindle2 error 0
104 Z-axis error 0| 123 Spindle3 error 0
105 Spindle 1 error 0| 124 Y home 0
116 X-axis OT+ 0| 125 Y-axis error 0
117 X-axis OT- 0O |126 Y-axis OT+ 0
118 Z-axis OT+ 0 |127 Y-axis OT- 0
I/O Function format setting

116 K-axis OT+ O | C09 Tailstock FOR 0
117 X-axis OT- Q| 010 Tailstock REV 0
118 Z-axis OT+ 0 | O11 Conveyor CWW 0
119 Z-Axis OT- 0| 012 Conveyor CCW 0
120 SP1 home signalil 0| 013 Electric tool CW 0
121 SP1 home signal2 0| 014 Electric tool CCW 0
122 Spindle2 error 0| 015 SP1 brake 0
123 Bar feeder reach 0 0

Y-axis OT- A PAGE W
Back  [Change CM
Main| password Modify

Input signal setting : 0=NO ~ 1=NC ~ 2=Disable
1/0 planning refer 8.2 and 8.3 ¢

Fig.8-1
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Appendix B — PC On-line Operation

9.1 PC Performs Online Operation via RS232 and The Controller

Through TAPE function, HUST H6D-T can do the following PC (personal computer)
on-line operations via RS232C interface. Through MDI mode, you can execute G10
function as shown in Table 9-1 as well as burn the transmitted program, MCM

parameters, PLC simulation program, LCD screen display data, and system data into
Flash-ROM in the controller.

Transfer part program from PC (personal computer) to CNC controller.
Transfer a part program from CNC controller to PC.

Transfer MCM data from PC to CNC controller.

Transfer MCM data from CNC controller to PC.

Transfer data variables from PC to CNC controller.

Transfer data variables from CNC controller to PC.

Transfer PLC ladder program from PC to CNC controller and test the ladder
program.

8. Transfer LCD screen display data from PC to CNC controller.

9. Transfer self-designed data from PC to CNC controller.

10. Transfer system data from PC to CNC controller.

11. Transfer filled tables from PC to CNC controller.

12. Transferring while executing the program from PC.

NO VR L —

Items 1 ~ 12 can be done from PC side when the controller is under power-on mode but
NOT in TAPE mode.

Table 9-1 Online Operation with G10 Function through RS232C Interface

G10 P510 L38400 Set the baud rate for RS232 interface at 38400 bps

G10 P510 L57600 Set the baud rate for RS232 interface at 57600 bps

G10P510L115200 Set the baud rate for RS232 interface at 115200 bps

G10 P600 LO1 Burn the externally transmitted program into Flash-ROM

G10 P600 L02 Burn the externally transmitted MCM parameters into Flash-ROM
G10 P600 LO3 Burn the externally transmitted ladder program into Flash-ROM

G10 P600 LOS Burn the externally transmitted controller system data into Flash-ROM
G10 P2100 Load the part program from Flash-ROM to memory

G10 P1000 (note) Load the MCM parameters from Flash-ROM to memory

Note that MCM data of FLASHROM are the standard settings. The users can execute
G10 P600 LO02 to save the adjusted settings by burning to FLASHROM memory. If the

users want to reverse the former saved settings, simply load the data by executing G10
P1000 from FLAHROM memory.
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Program Transfer from PC to CNC Controller

Format for program transfer:

%
ooo0r . Program number
N10 GO0 X0. Y0. Z0
N20 G1 X50. Y50. Z45
N30 U30. V-30. W15 Program content
N40 G0 X0. Y0. Z0
N50 M2
%
Notes:

1. The program must start and end with a symbol of “%”.

2. Program number range = 000~999

3. One line contains one program block only. Do NOT write multiple program block
on the same line as “N10 GO0. Y0. N20 G1 X10. Y10. N30 GO X0. Y0. N40 M2”.

4. When transmitting the program from the PC end to the HUST H6D-T series
controller, and if the program transmitted does not contain the program code Oxxx,
the transmitted program will cover over the program currently selected on the
controller.

Ex: With the controller currently stopping at #6 processing program, and when the
transmitted program does not contain the program code Oxxx, the content of
the transmitted processing program will directly cover over the #6 processing
program currently on the controller.

9.1.1 Program Transfer From PC To CNC Controller

Movement program:

1. The controller is not in a program execution state (where S080=0).
On PC side, make sure the transmission is ready to transmit.
Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter
9). After entering Data Transmission Mode (FileSvc),
(1) Select “ Send File To CNC : TYPE >>>”
(2) Select“1:CNC”
(3) Press “ Open File ” to select the processed program file for transmission.
(4) After the confirmation of file, press “ Send Out . PC will download the data
automatically.

Note:
When the program is in execution (S080=1), you must stop for SO080 turning “0” to re-
operate the step 4.

Note:

If the program to be transferred has an ID number, after the transmission, it will be
stored in the memory with the same number at the CNC side; otherwise, it will replace
the program currently used by the controller.
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## Heonsole\File\Service

—— Ay T - HCHC-[TD] ——————-
g m——— === E: ——— == ¥ m——— === RxD_Rate: Cps=——-——
Zg B ———— ¥ SYS Ver. -——-———
File I File Dat File i Mositor
e Mame e Date £ Size & Coordinate
" PzCounter
" FollowError
PlcBit
PlcRCT
VarlJser
WarSys
CHClInfo
Operate MemDrata
¢ Jend File to CHC: TYPE == |1:CNC ~| OpenFile | SendCut | [~ w2Flash
0:CNC -~
-~ W -
S NCI | | FileSve
a:FLC
4:CRT Help
| 5:5YS | l
B:EEY nse
Key In: | 7:M0T A V| MDIGo| Resst | DSR  CTS
Modify ¥War |COM1, 115200,E, 7,2 Modify Commport Address ¥2.10 2009-1210
Fig 9-1

Note: If the transmission program has numbers, it will be stored as the same numbers as
in CNC after transmitting, otherwise, it will be replaced by its current program.

1. The HCON is used to [Upload] the program data onto the controller, and the
program data are stored on the memory cache (RAM).

2. When the controller turns the power off, the program data are stored on the memory
cache (RAM) via the battery mode.

3. To ensure permanent data storage on the memory cache (RAM), there is need to

execute the command G10 P600 L01 to store the [Uploaded] program data onto
the FLASHROM.

4. Asdepicted in Fig. 9-1, upon entering the G10 P600 LO1 command in the entry
area, press MDIGo to complete the burn movement.

9.1.2 Program Transfer from CNC Controller to PC

Movement program:

1. The controller is not in a program execution status (where S080=0).

2. On PC side, make sure the transmission is ready to transmit.
Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter
9). After entering Data Transmission Mode ( ),
(1) Select “ Recv File fm CNC : TYPE >>>”
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(2) Select “ 0:CNC  to read the current program in the controller.
Select “ 1:CNC_ALL” to read the full program in the controller.

(3) Press*“ 7
(4) After the confirmation of the file content, press ”?

Note:
When the program is in execution (S080=1), you must stop for SO080 turning “0” to re-
operate the step 3 & 4.

Format for MCM Data Transfer:

%
09002 Program number 9002 designated for MCM data
0000000 MCM #1
0000000 MCM #2
0000000 MCM #3
0000000 MCM #4
%
Notes:
1. The MCM data must start and end with a symbol of %.
2. The transmission MCM parameter’s program number is fixed to 09002.
3. No decimal point for MCM data transferred. The unit is 1/1000th of a second for

time and pum for length or speed. One line for one MCM data only (7-digit).
For example, HOME speed on X-axis = 2500.00, it'll show 0250000 after
transferred. Software limit on Y-axis = -9999.999 cm, it’ll show —9999999.

9.1.3 Transfer MCM Data from PC to CNC Controller

Movement program:

1.

The controller is not in a program execution state (where S080 = 0).

2. On PC side, make sure the transmission is ready to transmit.

Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter
9). After entering Data Transmission Mode ( ),

(1) Select “ Send File To CNC : TYPE >>>”

(2) Select“2:MCM ”

(3) Press “ ” to select the part program file for transmission.
(4) After the confirmation of file, press “| Send Out| . PC will download the data

automatically.
Note:
1. The HCON is used to [Upload] the MCM parameter data onto the controller, and
the MCM parameter data are stored on the memory cache (RAM).
2. When the controller turns the power off, the MCM parameter data are stored on the
memory cache (RAM) via the battery mode.
3. To ensure permanent data storage on the memory cache (RAM), there is a need to
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run the command G10 P600 L02 to burn the [Uploaded] MCM parameter data

onto the FLASHROM.
4. As depicted in Fig. 901, after entering the G10 P600 L02 command in the entry
area, press MDIGo to complete the burn movement.

9.14 Transfer MCM Data from CNC Controller to PC

Movement program:

1. The controller is not in a program execution state (where S080=0).
2. When S080 is “ 0 ”, the controller is stand-by.
3. On PC side, make sure the transmission is ready to transmit.
Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter
9 ). After entering Data Transmission Mode ( ),
(1) Select “ Recv File fm CNC : TYPE >>> 7
(2) Select“2:MCM ”

(3) Press 7

(4) After the confirmation of the file content, press “ ”?

Note:
When the program is in execution (S080=1), you must stop for SO080 turning “0” to re-
operate the step 3 & 4.

9.1.5 Transfer Data Variable from PC to CNC controller

Movement program:

1. The controller is not in a program execution state (where S080=0).
On the PC end, verify that the PC computer end is ready to carry out the program
transmitting movement.
Execute HCON.exe to ascertain that there is no error in the communication
protocol

Upon entering the data transmission mode ( ),

(D) Select “Send File To CNC : TYPE >>>7
(2) Select ““ 9:Var ” (Transmitting the variable data to the controller).

3) Press “ ” to select the variable file to be transmitted.
4) Upon ascertaining the file content, press .

The computer automatically uploads the data.

Caution: When the controller is running program (where S080=10, there is a need to wait for
the program execution to stop (where S080=0) before running steps (3) & (4).

9.1.6 Transfer Data Variable from CNC controller to PC

Movement program:

1. The controller is not in a program execution state (where S080 = 0).
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2. Execute HCON.exe (Refer to the chapter’s section 10) to ascertain that there is no
error in the communications protocol.

Upon entering the data transmission mode ( ),

(1
)

3)
Q)

Caution:

Select “ Recv File fm CNC : TYPE >>>7

Select 9:Var 0~99 (Retrieve 99 variables)
Or A: Var 0~199
Or B: Var 0~299

Or Q: Var 0~8999
Or R: Var 0~9999 (Retrieve 9999 variables)

Press ”
Upon ascertaining the file content, press to store the file name for
the file to be saved.

When the controller is running programs (where S080=1), there is a need to wait for

the program execution to stop (where S080=0) before running steps (3) & (4).

9.1.7

Transfer PLC Ladder from PC to CNC controller

Movement program:

1. The controller is not in a program execution state (where S080 = 0).

2. On the PC end, verify that the PC computer end is ready to carry out the program
transmitting movement.
Execute HCON.exe to ascertain that there is no error in the communication
protocol

Upon entering the data transmission mode ( ),

(1) Select “Send File To CNC : TYPE >>>”
2) Select ““ 3:PLC ” (transmitting the PLC data to the controller)
3) Press “ ” to select the PLC file to be transmitted.
4) There is a need to check w2FLASH ’to execute the burn movement.
(5) Upon ascertaining the file content, press .
The computer automatically uploads the data.
Caution:
1. When the controller is running programs (where SO80=1), there is a need to wait for

2.

3.

the program execution to stop (where S080=0) before running step (5).

If step (4) “w2FLASH” movement has not been executed, then after uploading the
data, there is a need to execute the MDI (G10 P600 L3) burn command, or else
when the controller turns off the power, and at the startup, the system uploads the
PLC on the Flash-ROM to the memory cache.

Upon completing transmitting the PLC file, make sure that the screen is prompted
with “Data Loading Ok!”, otherwise it indicates that the PLC file has not been
transmitted successfully.
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Transfer LCD Screen Display Data from PC to CNC

Movement program:

1. The controller is not in a program execution state (where S080 = 0).

2. On the PC end, verify that the PC computer end is ready to carry out the program
transmitting movement.
Execute HCON.exe to ascertain that there is no error in the communications
protocol.

Upon entering the data transmission mode ( ),

(D) Select “Send File To CNC : TYPE >>>”

(2) Select “ 4:CRT ” (Transmitting the screen data to the controller)

(3) Press “ ” to select the screen file to be transmitted.

4 Upon ascertaining the file content, press :

The computer automatically uploads the data.

Caution:

1. When the controller is running programs (where S080=1), there is a need to wait for
the program execution to stop (where S080=0) before running steps (4).

2. After uploading the screen data, there is no need to execute the burn command, as
the system automatically uploads the data onto the Flash-ROM.

9.1.9 Transfer Controller System Data from PC to CNC

Movement program:

1. The controller is not in a program execution state (where S 080 = 0).

2. On the PC end, verify that the PC computer end is ready to carry out the program
transmitting movement.
Execute HCON.exe to ascertain that there is no error in the communication
protocol.

Upon entering the data transmission mode ( ),

(1
)
3)
Q)

6))

Select “Send File To CNC : TYPE >>>”

Select “ 5:SYS ” (Transmitting the system data to the controller)
Press “ ” to select the system file to be transmitted.
There is a need to check® w2FLASH ”to activate the burn motion.

Upon ascertaining the file content, press [Send Out| o

The computer automatically uploads the data.

Caution:

L.

2.

When the controller is running programs (where S080=10, there is a need to wait for
the program execution to stop (where S080=0) before running step (5).

Upon uploading the system data, there is no need to execute the burn command, as
the system automatically uploads the data onto the Flash-ROM.

Upon completing transmitting the system file, make sure that the screen is
prompted with “Data Loading Ok!”, otherwise it indicates that the system file has
not been transmitted successfully.
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9.1.10 Transfer function tables from PC to CNC controller

Movement program:

1. The controller is not in a program execution state (where S080 = 0).

2. On the PC end, verify that the PC computer end is ready to carry out the program
transmitting movement.
Execute HCON.exe to ascertain that there is no error in the communication

protocol.

Upon entering the data transmission mode ( ),

(D) Select “Send File To CNC : TYPE >>>7”
(2) Select “ 8:PTN ” (Transmitting the entry column data to the controller).

3) Press “ ”” to choose the entry column file to be transmitted.

4) Upon ascertaining the file content, press °

The computer automatically uploads the data.

Caution:
1. When the controller is running programs (where S080=1), there is a need to wait for
the program execution to stop (where S080=0) before running steps (4).
2. Upon uploading the screen data, there is no need to execute the burn command, as
the system automatically uploads the data onto the Flash-ROM.

9.1.11 PC to Controller (ARM)

Movement program:

1. The controller is not in a program execution state (where S080 = 0).
On the PC end, verify that the PC computer end is ready to carry out the program
transmitting movement.

3. Execute HCON.exe to ascertain that there is no error in the communications
protocol

4. Upon entering the data transmission mode ( ),

(D) Select “Send File To CNC : TYPE >>>7
(2) Select “ C:ARM ” (Transmitting the CPU data to the controller)

3) Press “ ” and choose the CPU file to be transmitted.
4) After verifying the file content, press .

The computer automatically uploads the data.

Caution:

1. When the controller is running programs (where S080~=1), there is a need to wait for
the program execution to stop (where S080=0) before running step (5).

2. Upon uploading the ARM data, there is a need to restart the computer in order to
operate the system normally.
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9.1.12 HCON.EXE Program Qperation

Program Display:

#% Heonsolel\CommPort. Setlp 162720

1 - Ay — U HCRC-[TD] —————
== === E: = === V: ———— === RxD Rate: Cps=———
—— c: - Te  ==— Y8 Ver. ————————-

CommPort: DrataBits: UL i
# Coml ¢ ComZ ¢ Com3 ¢ Comd4 ¢ ComS  Comé * 7Bits  8Bis
BaudRate: StopBits:

9600 ¢ 19200 ¢ 2BE00 ¢ 38400 ¢ 57A00 & 115200 1 Bit @ 2Bits

ParityCheck: IManual:

" None ¢ Odd # Even ¢ Mark  Space o o

Select Cnc (Path):

AL

[ Fink to CHC

Cloze

Key I | ﬂ |

Modi £ Var |COM1, 115Z00,E, 7, 2 Modi £ Commpeort Address ¥z, 10 2009-1210

L]
[da]
=]

CTS

Fig 9-2

Note:

1. Baud rate must be kept the same like the MCM# 520 setting in the controller from
CommPort Rs232 connectors.

2. Parity Check with H6D-T stays permanently as O Even

3. Data Bit with H6D-T stays permanently as & 7 Bits

4. Stop Bit with H6D-T stays permanently 2 Bits.

After the above 4 items are confirmed, please click “Link to CNC” to enter the software
operation interface.
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If the communication between the PC and the controller is normal, Cps is a non-zero value.

#% Heomsole\PlcM_Bit

L: -4, 739 & 0, 000 0: 0, 000 HEPL— QQ-0001
'z —43, 403 E: 0, 000 ¥ 0, 000 RxD_Rate [Cps=03436
Z: 2, 782 C: 0, 000 W 0, 000 2Y5 Ver. 2010-1227
I000  0O0 001 002 003 004 005 006 OOT OO8 009 010 011 O12 013 014 015 5 Monitar

" Coordinate
I016 016 017 018 019 020 021 022 023 024 025 026 027 028 023 030 031
™ PsCounter

1032 032 033 034 035 036 037 038 038 040 041 042 043 044 045 046 047 EEIE N A —
1048 048 049 050 051 052 053 054 055 056 05T 058 050 060 061 062 063
1064 064 065 066 067 06 069 070 OTL 072 073 074 075 076 07T 078 079
1080 080 081 082 083 084 085 086 08T D88 089 0I0 091 092 093 034 095
I096 096 09T 088 099 100 101 102 103 104 105 106 107 108 109 110 111 O_Bit
I112 112 113 114 115 116 117 118 118 120 121 122 123 124 125 126 127
I128 128 129 130 131 132 133 134 135 136 137 138 130 140 141 142 143
I144 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
1160 160 161 162 163 164 165 166 16T 168 189 1T0 171 172 173 174 176 A Bit
I176 176 17T 178 179 180 181 182 183 184 185 136 187 188 189 190 101
1192 182 193 184 195 196 197 108 199 200 201 202 203 204 205 206 207
I208 208 209 210 211 212 213 214 215 216 21T 218 218 220 221 222 223 el
I224 224 225 226 227 228 220 230 231 232 233 234 235 236 237 238 230 A+T6S

PlcBit

1_Bit PIcRCT

WarlJser

EEE WarSys

5_Bit CNCInfo
MeomData
A+256

File3vc

BEERREEG ¢
Fi

Help
Iz240 240 241 242 243 244 245 248 24T 248 249 250 251 252 263 254 256

Close I
Key In: | ﬂ MDI Co Reset JDSR CTS
Madify Var COM1,33400,E,7,2 Modify Commpart Address ¥2.10 EMN—DDDDDDD

When the communication between the PC and the controller is normal, the DSR and
CTS will be highlighted in red background.

Fig 9-3

Key Descriptions

PlcBit : Signal I/O/C/S/A status display

VarUser : Variables 0~9999 display

Var Sys : Variables 10000~ 13999 display

CncInfo : Particular variables system 10900~10999 display
McmData : MCM parameters display

Motion  : Preserved

FileSvc : Data Transmission ( * Note 1)

MDIgo : Enter Single Bock command in the message box and press the key.
ReSet : Reset the controller

* Note : The functions of File Svc is as follows:
© Recv File fm CNC......... Read data from CNC
© Send File to CNC.......... Transfer PC to CNC
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Qperate _  — — — — — MemData

I . = -
|  Send File to CNC: TYPE >> |[1:CHC v| OpenFile | SendOut | I~ w2Flash
" 1[0:CoC v Q
s : IR | | FileSve
s e e e e e e e 3:FLC
| 4:CRT | el
5:5YS
G KR I Close
Key In: | 70T A V| MDIGo| Resst | DSR  CTS
Modify War COMI, 115200,E, 7,2 Modify Commpeort Address Ve, 10 2009-1210
Fig 9-4

1. Recv File fm CNC : Read data from CNC

Recv File fm CNC:TYPE >>

0 : CNCPC read the main program.

1 :CNC _ALL PC read the full program.
2 : MCM PC read the parameters.

9 :Var-0099 PC  read MCM#0~99

A :Var-0199 PC  read MCM# 0~199

© 9] 9] 9] 9]

Q * Var—8999 PC ead MCM#0~8999
R : Var-9999 PC ead MCM#0~9999

=

On PC side, select data in CNC and press “ Recv In ”, PC will start reading the
data and storing them in memories temporarily.
B. Press “ Save File ” and enter the file’s name. The action is complete.

2. Send File to CNC : Transfer PC to CNC

Send File to CNC: TYPE >>

0:CNC  PC transfer the part program to CNC.

1:CNC  PC transfer the part program to CNC.
2:MCM PC transfer the parameter to CNC.

3:PLC PC transfer PLC to CNC.

4:CRT  PC transfer self-editing screen to CNC.
5:SYS PC transfer main system to CNC.

8 : PTN PC Transfer function tables to CNC.

9: VAR  PC Transfer user’s variable to CNC controller.
A :CYF Reserved for special designated servos.

B :999 Reserved for special designated servos.
C:ARM PC Transfer ARM data to CNC controller.

A. After selecting the items, press “ ”; enter the desired file’s name.

B. Wait for PC to complete the reading and store in the memories; press 7,
the action is complete.

C. E W2Flash shows that the data has been automatically burnt into Flash-Rom after
being sent out.
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9.1.13 RS232C Connection

A proper connection between PC and HUST controller is shown in Fig 9-5. Please refer
to Connecting Manual for more information. When making connection, please be aware
of the followings:

1. The connecting cable should not exceed 15 meters to minimize the potential noise
interference. The voltage at the PC interface should be in the range of 10~15 volts.

2. Avoid working in an environment where is under the direct noise interference from
the machines such as EDM, electric welder, etc. Do not use the same power outlet as
for EDM and electric welder. Twisting the cable may help in noise reduction.

HUST CNC PC COM2

DB9LM DB25LF

CONNECTOR CONNECTOR
HUST CNC PC COM1

DB9LM DBOLF

CONNECTOR CONNECTOR

Fig 9-5 RS232 Connection

9-12
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9.2 HUST H6D-T Transmission Modes

HUST H6D-T series controllers have the following four transmission modes for the
user to select:

1. RS232 Mode

2. USB Device Mode (USB-H)
3. USB Host Mode (USB-D)
4. SDC Mode (SDC)

In JOG mode press the “File transfer” key for three seconds, it will enter the

transmission mode selection screen as shown in Fig 9-6.

(PrNO: 000 cNT: 000000 )
@ X -0000.000 A -000.00
Y -0000.000 B-000.00
® Z -0000.000 C-000.00
MDI = HOLD
B2k 12inJUSB-H| SDC [USB-D| TAPE [RS232 |

Fig 9-6

The default is R232 Mode. The transmission mode can be switched by pressing the
function keys.

$€ While switching the transmission mode, if a read error occurs:
1. Please press the “Reset” key.

2. Re-enter the transmission mode selection screen.

3. Switch to the R232 Mode to solve the problem.
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9.3 USB Device Mode

PC and the H6D-T controller are connected via USB connection. Now, the H6D-T
controller plays the role as the USB device side, i.e. a mobile diskette while PC plays
the role as the USB host side. In this mode, PC can read data information such as user’s
programs, user’s variables, machine parameters, etc. from the H6D-T controller. Also,
PC can write its data in the controller.

9.4 USB Host Mode

In this mode, H6D-T plays the role as the USB host and can directly read / write data
information such as system files, screen files, user’s programs, user’s variables,
machine parameters, etc in a mobile diskette via the USB interface on the back of the
controller. Also it can store the data in the mobile diskette from the controller.

9.5 Operational Instruction of A Standard H6D-T Transmission Interface

To select USH-H mode on the switch screen in the transmission mode, you shall enter
the embedded transmission operation interface as shown in Fig 9-9.

FREE : 039474360B
TISB:/

mp TRO1IS DIR 2010-02-04 08: 44
93643 MCM 1096R 2007-06-0% 11:38
PRO_ALL.CNC 10B 2007-06-03 11:38
H6C_LADTSK 17346B 2010-02-03 18:09

0
| UsB [@ sToP
MANU|OPEN|BACK |COPY|PASTE/% IN |4 OUT| —>

Descriptions of function keys:

Return to Main Menu: To switch back to the transmission mode screen.

Open a folder: To open the content of the data file stored on an USB or the controller’s
optional purchase of an expandable memory cache.

Return: Returns to the last level of directory.

Copy: Copies data.

Paste: Stores copied data.

EX * With directional keys —~ > to move the cursor to the data file to be
copied, press the COPY key and then press the PASTE key, you can
create a new file.

Download: Goes to the file download interface.
Upload: Goes to the file upload interface.
— : Goes to the second page in the transmission operating interface.

9-14
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Press the function key—, you can enter the second page in the transmission operation
interface as shown in Fig 9-8.

FREE : 0394743668
USB:/
mp TR0456 ‘DIR: 2010-02-04 0844

95643 . MCM 4096R 2007-06-05 11:3%
PRO_ALL.CNC 10B 2007-06-035 11:38
H6C_LADTSK 173468 2010-02-03 18:09

0
| UsB [@ sToP
MANU| DEL. | RE-N |MAKE | [& IN [ 0UT| <=

Fig 9-8

Descriptions of function keys:

Return to Main Menu: To switch back to the transmission mode screen.

Delete: Deletes the file or folder the cursor is pointing at.

Rename: First key in a new file name and then press the function key, you can rename
the file or folder the cursor is pointing at.

Add Folder: First key in the new folder name and then the function key, you can create

a new folder.

Download: Goes to the file download interface.

Upload: Goes to the file upload interface.

« > Returns to the first page in the transmission operating interface.

9-15
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9.5.1

File Download Interface

Press the function keyDownload] on the transmission operating interface, you can enter

the screen as shown in Fig 9-9 and 9-10.

FREE : 039474366B
USB:/

93643 MCM
PRO_ALL.CONC
H6C LADTSK

mp 789136 “DIR*

2010-02-04 0844

1096B 2007-006-05 11:38
10B 2007-06-03 11:38
17340B 2010-02-03 18:09

¢
| UsB [ sToP
AR

MANU [RD-CNC[RD-MCM[RD - PLC|RD-CRT|RD-SYS[RD-VAR] —
Fig 9-9
FREE : 0391713606B
TISB:/
mp TRO136 DIR 2010-02-04 08+
93643 MCM +096B 2007-06-03 11:38
PRO_ALL.CNC 10B 2007-06-05 11:38
H6C LAD.TSK 17346B 2010-02-03 18:09
0
| USB @ sTOP
MANU [RD-KEY[RD-MOT|RD - PTN|[RD-DNC| | = Fig 9-10

Download USB — CNC

Example: Steps for dow

1. Pross the Download]

nloading a plc file are:
function key to enter the download interface.

Go to the PLC (*.PLC) file using the cursor.

2.
3. Press the function key.
4.  Check for any transmission indication appearing on the upper left corner

of the screen.

5.  After transmission, the screen will show “DATA LOADING OK”.

Note: To download data, first point the cursor to the file to be downloaded, and then

press the desirable function key.
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ZDNC Simultaneous Transfer/Execution:

5% Attention

1. If the file size of the machining program is too large, it is necessary to use the
DNC feature for simultaneous "transfer and execution'.

2. For the master-slave mode, the settings should be configured as non-stop mode
for a single block (Parameter 501=256).

3. Set R127 to 8, and R128 to 32 (The recommended setting values).

Operation Procedure:

1. Use the arrow keys to select the machining program and then confirm.

2. Press the key to enter the DNC mode and the following screen will be
displayed:

3. After the operation is completed, it will automatically return to the USB operation
screen.

4. Trace function: During the operation, press the “S” button to enter the Trace mode.

5. Servo response: During the operation, press the “R” button to enter the servo
response trace mode.

6. In the Trace mode, press the “AUTO” button to return to the AUTO mode screen.

7. The software key and trace operations are the same as the normal operation.

PRNO: 0000
X -0000.000 |J -0000.000 GIS%PI\C/}FCP)(‘ 888807
Y -0000.000 V -0000.000 -\ 00007,
Z -0000.000 W -0000.000 " 55000007
A -0000.000 M : 0000
B -0000.000 g 0000
C -0000.000 '
N10 G0X0.Y0.Z0.
>N20 G1X4.577Y19.96F300
N30 Z0.157
| TAPE [ HOLD
Feed-Hold| SINGLE | Dry-Run|OP-Stop|MpG Tes |

Fig 9-11
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9.5.2 File Upload Interface

Press the function key on the transmission operating interface, you can enter
the screen as shown in Fig 9-12.

FREE : 039474560B
TISB:/
mp 789136 DIR> 2010-02-04 08+
95643 MCM 40968 2007-06-03 11:38
PRO_ALL.CNC 10B 2007-06-05 11:38
H6C LAD.TSK 17346B 2010-02-03 18:09
Input
characters
qf
E456 | UsB B sTOP
MANU [WR-CNCWR—ALLJWR-HCM| | WR-VAR
Fig 9-12
Upload CNC — USB(SD CARD)

Example: Steps for uploading a parameter are:
1. First key in the file name (letters+ numerals shall be no more than 8
bits). Key in E456 and press Enter.

2. Press the function key.

3. After completion, you can see the E456.MCM file on the screen.

#¢  To upload data, first key in the file name and then press the desirable
function key.
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"ppendil /C Method for usin( 'the [ ost often used [/1[/lo[][land

If the user wishes to alter the machine parameters!the program/and user variables when
using the HO6D-T controller( these operations can be achieved in the HCON interface or
by using the G10 command in the MDI mode of the controller.

101 Operation Methods
There are two types of operation methods[ one is in HCON interface and the other

1s in MDI mode.
I 0, 000 A 0, 000 U 0, 000 4PLE-0000 0000-0001
T 0, 000 B: 0, 000 v 0, 000 RD_Rate Cps=02345
e 0, 000 c: 0, 000 v 0, 000 SYS Ver.  2010-0902
5 CNCY WRITE(PROG_ALL CNC) % File Dat 67 Wl i
° ( = ! )% Eidig * Coordinate
c[ooooo1] % A " PsCounter

: [000002] 00001 (RIGHT)
; [000003]  GOOX100. Z100.
; [o00004]  MO383000

" FollowError

: [000005]  TO1 FleBit
c[o0000E] MO8
; [oooo07]  GO1XGA. 2Z2. F2Z00 FlcRCT
; [0000083 Z0.
; [000009]  GO3EGT. Z-1R1. VarUser
;[000010]  GO1Z-10.55
S Loo0011]  GOZE60. Z25ZI-13. 8R3. 25 2 Wariys
- Frririm =7 falab b A1
CNCInfo
Ciperate MemData
- [ | | r
* Recv File fm CNC: TYPE > |1:CNC_All - Recvin | SaveFile | FileSvc
Help
Close
| ey In: Je10 p2oos ﬂ“ MDIGo || Reset | DSR @78
Modify War |COMS,55400,E,7,2 Modify Commport Address W2, 10 2010-0508 SH-0000000
Fig.10-1

1Operation in the HCON interface
a.  Make sure the HCON and H6D-T controller communicate with each
other normally [see Appendix B for details[.
b.  [ley-in the command in the “[Tey In” box. E.g.[7G10 P2001”.
Click the “MDI Go” button.
d.  The command will be executed immediately.

e

10-1
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2[Operation in MDI mode
( PrNO. 000 CNT. 0000000 ]
MDI  [% oo x-oooo0 | MPC X 000
X . A . .
v.-0000.000 8:-0000.00 | GO1:% 000
SP rpm : 0000000 { 7:-0000.000 ¢:-0000.00 J GOO :% 000

@® X -0000.000 A -000.00 $50:% 000

M: 0000
Y -0000.000  B-000.00 <: 500

@7 -0000.000 (C-000.00 s:-0000

ggfgg 0999 Total processing time(s): 0000000

WEIAH AR
LG10 P2001— MDI = HOLD
n'?gl%los monitor ] | | I F1g10-2

a.  Switch the H6D-T controller to MDI mode.

b.  Edit and key-in the command. E.g.[*G10 P2001”["as shown in the
above figure.

c.  Then press the “START” key.

d.  The command will be executed immediately.

2[1 Operation of often used [11/Col /[ and

00 G10 OO OO OO TA T ITB T CHTT
Cou may use all the 6 axes simultaneously or any one of them selectivelyl by

using the G10[set coordinates of workpiece origin [(G54~GS59(]

The procedures are as follows:
a.  Execute manual homing to machine origin
b.  Enter the MANTJAL mode
C Move the tool [axially[ to the work origin to be set.
d.  Enter the MDI modelkey-in G54 and press the START key.
e. If the tool position in step 3 is the work origin to be set [Set in G54 (1]
then carry out the following actions:
Press  G10 [JO. [J0. [10. and ENTER
START ...... this completes the setting.

e2. If the tool position in step 3 has a distance with the work origin to be set[
then carry out the following actions: [suppose this distance is [1[20.[]
00,0100 s 0
Press G10 [120. [1100. [115. and ENTER
START......... this completes the setting.
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Tale the follol lin[ /prel autions [ hen usin/ [ /1[to set the [Jor[ orilin[]

a. Do not add P[] when using G10 to set the work coordinates
system[] or it will become a tool length [displacement!]
compensation.

b.  [Ise the same method to enter work coordinates system G55~G59.
The difference is to replace G54 with G55~G59 in step 4. If any of
the work coordinates system G54~G59 is not explicitly indicated
in the steps(lthe work origin will be entered into the work
coordinate system that is effective at that time.

c.  The G10 method can also be used to enter the work coordinates in
a program.

d. The machine coordinates of the origin of the G54~G59 work
coordinates selected by the G10 method will be entered into MCM
parameters [see 3.25.

201 G10P600 LO2 burning MCM parameters
Ell:  If parameters are not burnt into FLASHROM after altering  machine
parameters or transmitting MCM parameters( you may press and hold
the “Burn Parameter” key in the parameter screen to burn the
parameters to the controllerllyou may alternatively edit and enter
“G10 P600 L02”command in MDI modelland then press the START
key to complete the operation of Parameter Burning. The burning is

successful when the controller screen shows the message “Data
Loading Ok[™7.

300 G10P600 LO3 burn the PLC file
El:  When using the HCON software to transmit a PLC file without
check-selecting “W2Flash”[lyou may enter “G10 P600 L03” in the
MDI mode upon completion of the transmission and then press the
START key to complete the operation for burning the PLC. The
burning is successful when the controller screen shows the message
“Data Loading Ok[™.

471 G10 P600 LO5 burn the system file

Ell:  When using the HCON software to transmit a system file without
check-selecting “W2Flash”[lyou may enter “G10 P600 L05” in the
MDI mode on completion of the transmission and then press START
key to complete the operation for burning the PLC. The burning is
successful when the controller screen shows the message “Data
Loading Ok[™7.

500 G10P1000: Loading parameters into memory from FLASHROM

10-3
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Ell: After replacing the main PCB of the controllerl] insert the
FLASHROM onto the new PCB and enter “G10 P1000” command in
the MDI mode[ then press START to save the parameters which are
stored in the FLASHROM into the memory.

601 GI10 P2000: Delete the current program
El: The current “Program No.” is: “No. 1 program”[lentering “G10
P2000” in the MDI mode and pressing the START key will delete this
No.1 program.

700 G10 P2001: Delete all programs
Ell:  Edit and input “G10 P2001” in the MDI model then press START key

to delete all the programs in the controllerl including the 7ZF2= (1111

and user process programs.
This command can be used to delete all programs in the controller.
Special cautions shall be taken when using this command since the
operation is non-reversible. Please backup the program data and
substitute program data before using this command.

81 G10P1999 L9999: clear the controller to return to default settings

E[1: In case of anomalies in screen displayl parameter displayl or machine
operation after altering the controller data [compared to the status
before the alteration[Tit is suggested to perform this command in the 2
ways as described abovel and clear the controller to its default settings
followed by re-loading the data.

E[12: In case of anomalies in user variables and machine parameters after
linking with HCON software [the value becomes very largel lor most
of the values are identical[Tit is suggested to perform this command in
the 2 ways as described abovelland clear the controller to its default
settings followed by re-loading the data.

Note The al ol e operations are non-rel ersi' le and shall (e used [Jith
Care[ /[l Lest that [ou should [Jale [allup and sul stitute data
"efore perfor(/in[Ithe operation!’
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Cppendil’D - Nusnm Nxlws Ninlng

1. DELTA-A2 TUPE

Table 11-1
HLIST 26pin (M DELTA A2 50pin
Pin No [ Definition Description Pin No | Definition
1 /A /A phase input 22 A-
2 A A phase input 21 Al
3 B B phase input 25 Bl
4 /B /B phase input 23 B-
5 0 "Iphase input 50 0
6 /0 /U] phase input 24 [+
7 VCMD 0~10V analog command 42 V-REF
ND
8 GND 'V-command ‘5 \ll“ocrigue "1 5V GNDL[! 13 GND
9 5V [ 5V Power
10 TOG Torgue input
Servo-On 2 DI1-
45 COM-
17 IN-49 Group 2 Input signal
18 OL[T-49 Group 2 Output signal
19 Pulse ! Pulse command/’ 38 Hpulsel
20 Pulse- Pulse command- 29 Hpulse-
21 Sign!] Pulse Direction( 46 Hsign!]
22 Sign- Pulse Direction - 40 Hsign-
23 IN-48 Group 1 Input signal
24 OL[T-48 Group 1 Output signal
25 24V 24V Power
26 | 24VGND 24V GND ~ I/O [J [24V GND
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HUIST CNC H6D-T Manual

Parameters
P1-00 : External Pulse Input Type
0: AB phase pulse [4x[ITluadrature Input(’

1: Clockwise [CW [ I[]Counterclockwise[CCW [pulse
2: Pulse [1Direction

P1-01 : Control Mode DELTA Connector short circuit
11 [COMLI]
0: Position control mode. 17 [VDDL!
2: Speed control mode.
47 [COM-[
30 (EMGI]
P1-44 : Electronic Gear Ratio [1st Numerator[ IIN1[] 32 [CWL[]
P1-45 : Electronic Gear Ratio IDenominator | M/[] 31 [CCWL[
Ex:
Encoder resolution 1280000 p/rev
P1-4417128
P1-4501
12800000 f1128/1
F11710000

P1-46: Encoder Output Pulse Number

This parameter is used to set the pulse numbers of encoder outputs per motor revolution.
value[ 2500

Note : The cable line must used with isolated twisted.
The servo brand’s wiring are not the samel please refer to each servo wiring manual.
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11 Appendix D - Servo Motor Wiring

2. DELTA-B2TIIPE

Table 11-2
HUIST 26pin (M[] DELTA B2 44pin
Pin No | Definition Description Pin No | Definition
1 /A /A phase input 22 A-
2 A A phase input 21 All
3 B B phase input 25 Bl
4 /B /B phase input 23 B-
5 O “Iphase input 13 00
6 /] /I phase input 24 -
7 VCMD 0~10V analog command 20 V-REF
8 GND 'V-command ‘5 \ll“ocri;l[g 1) 5V GND[J 19 GND
9 5V 5V Power
10 TOG Torgue input
Servo-On 2 DI1-
45 COM-
17 IN-49 Group 2 Input signal
18 OL[T-49 Group 2 Output signal
19 Pulsel Pulse command!| 43 Hpulse!
20 Pulse- Pulse command- 41 Hpulse-
21 Sign! Pulse Direction( ] 39 Hsign! |
22 Sign- Pulse Direction - 37 Hsign-
23 IN-48 Group 1 Input signal
24 O[T-48 Group 1 Output signal
25 24V 24V Power
26 | 24VGND 24V GND ~ I/O [J [24V GND
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HUIST CNC H6D-T Manual

Parameters

P1-00 : External Pulse Input Type

0: AB phase pulse [4x[|[Tluadrature Inputl’
1: Clockwise [CW [ I[]Counterclockwise[CCW [pulse
2: Pulse [1Direction

P1-01 : Control Mode ..
DELTA Connector short circuit

0: Position control mode. i; g:/gl[\)/lgmm
2: Speed control mode.
47 [COM-[
P1-44 : Electronic Gear Ratio [1st Numerator[ IN1[] 30 (EMGC
P1-45 : Electronic Gear Ratio [Denominator /M [ 32 [CWLLI
31 [CCWLL]
Ex:
Encoder resolution 1280000 p/rev
P1-4417128
P1-4501
12800000 f1128/1
F11710000

P1-46: Encoder Output Pulse Number

This parameter is used to set the pulse numbers of encoder outputs per motor revolution.
value[ 2500

Note : The cable line must used with isolated twisted.
The servo brand’s wiring are not the samel please refer to each servo wiring manual.
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11 Appendix D - Servo Motor Wiring

3. MITS[BISHI J2

Table 11-3
HLIST 26pin (M CNI1A CNI1B
Pin No | Definition Description Pin No| Definition | Pin No| Definition

1 /A /A phase input 16 LAR

2 A A phase input 6 LA

3 B B phase input 7 LB

4 /B /B phase input 17 LBR

5 [] "Iphase input 5 L0

6 /1] /I phase input 15 LR

7 VCMD | 00~10V analog command 2 VC

5V GND [V-command -
8 GND Torgue [ [5V GND!] ! LG
9 5V 5V Power
10 TOG Torgue input
Servo-On > SON
10 SG

17 IN-49 Group 2 Input signal

18 O[1T-49 | Group 2 Output signal

19 Pulsel! | Pulse command! 3 pulsel
20 Pulse- Pulse command - 13 pulse-
21 Sign! Pulse Direction(] 2 signl
22 Sign- Pulse Direction - 12 sign-

23 IN-48 Group 1 Input signal

24 O[T-48 | Group 1 Output signal

25 24V [24V Power

24V GND

26 | 24VGND I/O U [24V GND

MITS[IBISHI Connector short circuit -

— 03 VCD CNI1B 0 S

13 COM CNIB - >

— 15EM-STOP CNIB 3

—16 CW Limit CNIB z

— 17 CCW Limit CN1B -

L 20SG CNIB Z
W

5 (110 SERVO ON [CN1B(] /8

9 [J 10 Analog/Pulse changing [CN1B[

00
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HUIST CNC H6D-T Manual

Parameters
PO : Control Mode DELTA Connector short circuit
11 [COML
0: Position control mode. 17 'VDDI]
2: Speed control mode.
47 [COM-[
P3 : Electronic Gear Ratio [1st Numerator[ ICM ][] gg %&gg
P4 : Electronic Gear Ratio [Denominator[ [CDV [ 31 [CCWL[
Ex:
Encoder resolution 131072 p/rev
P36
P41
1310720 f1[16/1
F1[8192

P21 : External Pulse Input Type

0: Clockwise [CW [l Counterclockwise [CCW [ pulse
1: Pulse []Direction
2: AB phase pulse [4x [ Tuadrature Input!’

P27: Encoder Output Pulse Number

This parameter is used to set the pulse numbers of encoder outputs per motor revolution.
value[ 110000 x4

Note : The cable line must used with isolated twisted.
The servo brand’s wiring are not the samel please refer to each servo wiring manual.
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