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1. Introduction

e el ol et ol

1.1 General

il T i -l -

These Operating Instructions refer to SINUMERIK 3T and SINUMERIK 3M,
in the basic versions 4 and SINUMERIK 3TT.
The individual controls are operated in the same manner.

The few situations where the operation of the controls differs, e.g.

traversing with direction keys are described specifially for each con-

trol.

The operating concept of the System 3 controls 1s characterized by 1its

systematically uniform operating logic.

The operation of the System 3 controls 1s facilitated and simplified

by use of operator prompting (guidance).

The operating steps are presented in order in which they occur, using,
the symbols on the operating panel.

The Operating Instructions are arranged in the order the settings of
+he mode selector switch. Fold-out drawings of the operator panels of

both types of control can be found in the Appendix.

The appropriate fold-out illustrations are useful aid to understanding

the text.

The operator panel is divided into modules, which are also shown 1n the

Append1ix.

The individual operating elements are described as they appear in the

text and the key number detailed on the fold-out drawing is indicated.

We reserve the right to change this description following any technical

changes.

Siemens AG Order No. 6Z2B5410-1AA02-0BA0 E06.83
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1.2

The following symbols are used in the Operating Instructions:

Symbol Description

-

r

L

O

I
O

X

108
O
®
S

4

&

X12345.678

1-2

£06.83

Key Switch Enabled

Lamp ON

Lamp OFF

Toggle Switch OFF

Toggle Switch ON

Rotary Switch, e.g. axis selector set to Z-axis

(for SINUMERIK 3M only)

Hand

Operation to be carried out only according to the condition

indicated

Address with gpecified number of decades

(shown here: 8 decades, 3 decimal points)

4th. axis;

The name of the axis is defined by a machine datum

(SINUMERIK 3M only)

Siemens AG

Order No. 6ZB5410-1AA02-0BAQ
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1.3 Terminologz

Program File Indicator

il - S S aaml

The controller distinguishes between 10000 part programs.

A maximum of 200 programs can be stored at the same time.

The program pointer is used to call up and display the part program

selected at the moment.

Example: program pointer % 1234

Program Status Pointer

The program status pointer displays the current operating status, and

consists of:

- Block number in the part program N 1234
- 1st. subroutine number with number of passes L 123-1
-~ Subroutine block number N 1234
- 2nd. subroutine number with number of passes L13401
— Subroutine block number N1234
~ 3rd. subroutine number with number of passes L14501
~ Subroutine block number N 1234
Select

. - o

Displays selection by key stroke (e.g. part program)

Cursor

Correction pointer

Page

CRT display page.

Siemens AG Order No. 6ZB5410-1AAQ02-0BAQO E06.83 1-3



i e e A W EEs

ln accordance with a previously entered part program. Before the actual
machining process can begin, a numerically controlled machine tool must
be loaded with tools and workpiece, and the following preparations must

first be completed.
These preparations are:

- moving the tool or the workpiece to the correct starting position
as shown in the set-up drawings,

- loading the part program into the control memory,

- entering or checking the zero offsets,

- entering of checking the tool offsets.

During these preparations, the control must be put in the specific
modes, so that the control can establish these preparatory operations.

The operating modes can be selected with the mode selector switch on

the machine control panel.

1-4 E06.83 Siemens AG Order No. 6Z2B5410-1AA02-0BAO
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The different operating modes are:

Symbol I Description | Display Text ﬂ__ﬂ_____l Abbreviation
| Data output | DATA OUTPUT | DO

'€E>> | (interface) | |

_@ | Data input | DATA INPUT | DI

N | Gaterface ||
E I Manual data input/ | MDA ‘ MDA

=¥ | mtowmatic | 1
| | |

W | Jog, handwheer | vos | e
| | |

_ | 1ncremental feed | INC FEED | mc

| | |

@ l Manual data 1input, I MDI PARTPROGRAM l MDI-PP

ool partprogram | |

Manual data input l

o

tool offsets |

| |
| |
l zero offsets I ‘
| machine offsets | |

|

| Setting Data |  MDI SE-TE

| | |
—p
;P_L__éq_tomat ic | avromaTIC | AuT

ek, i . ol - AR RN~y ~ R N A i ol gl ainle il sy ~ AN e _ A

.é_ | Reference Point | REFERENCE POINT | REF

| oapproach |

Siemens AG Order No. 6ZB5410-1AA02-0BAO £E06.83
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1.5

Input and Display List
"mw]ﬂi.
Data output via data interface of part program %, subroutine L, -
- tool oﬂsﬂgata TO, machine data TE, R, H parameters
Data input via data interface of part programm %, subroutine L,
tool offset data TO, machine data TE, R, H parameters
“Basic displz
Input manual input}* Tool offset | Zero offset
block 4.1 | data 8.1 | Userdata 8.3/ £+ Interface
[, Process manual 84
| irput block 4.1 | #% R parameter 8.5
| Store marual *k H parameter
| irput block 4.2
Axis Traverse using direction buttons ar haxdiheel .
w |0 |Automtic deter-|Atamatic deter- - Alams  8.6.1] Playback 4.3 [ Rosition
Overstoring of mination of tool|mination of zero p¢ Interface irdicator 1.8 wem,
< offsets 8.1.7 |offsets 8.2.7 | page:  8.6.2 - '
M, S, T H e Mook
functions 5.0 data 3.6.3
Basic displays Automatic deter- |Autamatic deter- pr Alamms  8.6.1| Playback 4.3 Pr Position
Overstoring of mination of tool mination of zero P Interface Indicator 1.8
| MSTH offsets 8.1.7 |offsets 8.2.7 page 8.6.2
o | e Mechine
functions 6.0 data
% Tool offset Zero offset 82 Pr Alame o,
@ data 8,1 [* Userdata 8.3/ % Interface programs "
8.4 I_'%e 1
"8 R parameter 85 b Machine
e 1 parameter |
Input
{zerooffsets 8.2 i Interface
user data
-(:)- R parameter
H parameter A,
Basic displays Processing a Part Program
3 Overstoring of Imput tool % Zerooffset 8.2 B¢ Alams 8.0.1] Input, * Position
M, STH waar axd tool Pk Userdata 8.3/ ¥ Interface Editing 910 | indicator 1.8
functions 90 loffsets 9.3 84 | page 8.6.2} Part programs % 7.3
Blocksearch 9.3 % R parameter 8.5 ¢ Machine Subroutines . 74
% Program pointer 9.4 3% H parameter data 8 6.3
# Correction block 9.4
| reference Hoint Approach using direction huttans D,
* Position % Rosition
...é_ indicator 1.8 c Alanms 8.6.1 indicator 1.8
% Interface
pege 8.6.2
* Machine
data 8.6.3
Note : * irdicates only d:lqalays ,data input is not possible. -
The numbers indicate the sections in the manual which deal with these functions.
"'mﬁq.

1-6
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1.6 CRT

AUTOMATIC

NC1 % ON 0 NC2 % ON O
ACTUAL F .000M ACTUAL F .000M
D 0 M S+ 0 D 0 M S+ 0
T H T H

SO = B - 9

L B - : %

AU . —FCT .. =~ ¥y ACT . —VALUE
T [ & S S+ %

M w 7 S 7517 1%
G—FCT .«

DIFFERENCE VALUE DIFFERENCE VALUE

X + .000 X + 000
.000 L + .000

Z +

C + .000 C+ .000

Y + .000 Y + .000
SINUMERIK SYSTEM 3

e TUEL POSITION DIFFERENCE VYALUE
e . DA s %1% %
. A Nl s . B3
. A o+ % 1%
. A LI+ % %%
STHUMERIE SYSTEM 3

"Automatic" basic display 3M "Automatic" basic display 3TT
(double-height display option)

The display structure is largely identical in all operating
modes. The monitor has 16 lines of 32 characters each.

The arrangement of the displays (shown here - Automatic display 3M) is
generally indentical for all the operating modes. The CRT has 16 lines

of 32 characters each.

The lst. line displays the operating mode selected.

The 14th. line displays the first NC alarm number with its alarm text.

The last 15 characters of the last (16th.) line are reserved as input

line.

Since the CRT displays a large amount of data, the following keys are

used to search for specific information:

PAGE keys
Scroll Down, key No. 22, and Scroll Up, key No. 23)

(when displaying part programs incrementing block-by-block).

and the

Cursor keys

(cursor left, key No. 24, and cursor right, key No. 25)

]

Siemens AG Order No. 6ZB5410-1AA02-0BAO EO8.88
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1.7 Control Power-on

Eallmn e ol G o e A e e e A

Before the control is switched on for the first time, it is importent
to ensure that the control was started up by qualified personnel.

Before starting, set the switches to the following positions:

Single block (switch No. 40)

Single delete (switch No. 41)

Dry run (switch No. 42

Spindle speed override switch (No. 32) 100%

Feedrate override swifch (No. 33) 100%

Rapid traverse override active (No.43)

In the following it is assumed that input and programming were done 1in

the metric system.

The feedrate displayed is in mm/min.

Power ON

I After the control has been switched on (key No. 37),

the basic display of the current operating modes appears

(see the Input and Display List, Section 1.5)

1-8 EQ4.84 Siemens AG Order No. 6ZB5410-1AAQ02-0BAC




1.8 Actual Value Display

The position display in double-height characters can be selected 1in any

operating mode.

Y

Select position display (key No. 18)

RLTOMAT T
ACTUAL POSITION

A+ . KL
A . FIALS

SINUMERIK 3T

AUTOMATIC

ACTUAL POSITION

NC 1

X+ .000
Z + .000

NC 2
X + .000

Z + 000

SINUMERIK 3TT/dual slide display

ey Deactivate (key No. 18)

After the position display in double-height characters has been deactivated,

the basic display of the current operating mode reappears.

Siemens AG Order No. 6ZB5410-1AAQZ2-0BAO E08.88 1-9



2. Data Output (DO)

-l W Rl ol

After the operating mode has been selected, the following display appears:

DT o dTHIAT

SeonTLRBLE MERMORY Z1led CHHEHCOTER

ZTHUMERITE SY=STEM =
ME T HFROGREREF 0 o

Line 6: Available part program memory

(Tape characters = ASCII characters)

Line 15: Operator prompting for selection of output data

The following data can be output:

Main programs %
Subroutines L
Tool offset TO
R parameter R
Background memory H
Machine data TE

Siemens AG Order No. 6Z2B5410-1AA02-0BAO E08.83 2-




Operation Sequence

T - . S e el L oPEl S el TR Sl

-,
1{:>> Operating mode data output (mode selector switch No. 31)
Selection of the data type by paging with the key
(No. 27). These are displayed in the sequence %, L, TO,
R. H and TE in the 15th line of the display.
YES The data in line 15 is selected for output by pressing this
key (No. 26)
’wn;!
Example: Output of a single part program
7 1234 ¥ only with %, L, R and H
' " Input of the part program number and termination with
unl) .
the input key (No. 16)
-'M!!!!:.
| e ]
By activating the NO-key (No. 27), the part program number
1s automatically completed for the end of the output.
M.
IHTH O TRUT
S DATHE ARE BEIMNG SIVEM OUT
BESIM @ =123y
E L : w1l =2d
FHYHILREBLE MEMCOEY 21164 CHARSCTER
SIHLMERTIE SYSTEM =
STHRET !
Start data output (key No. 28)
O The text CONTROL BUSY 1is displayed in line 15 during data -
ocutput.
A

2-2 E08.88
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Example: Output of several part programs

A
% 1234 é only with %, L, R and H

h—_‘_'l

'£E:>' ii Input of the first part program number and termination with
the input key (No. 16) |

% 1500

e S e el -y S - i el it e i il -~ sl e

END ?

il M e L R T e o el e o ol el sl "= . i

Input of the last part program number and termination with

@

the input key (No.16)

DTl ouTeudT

- DETE @aRE BEIMS IWE T !

BESIM @ Hlozmd
E -0 A et i [

e aTLAELE MEMORY 21164 CHARACTER

SIHUMERIE SYvSTER =
START ¢

Start data output (key No. 28)

CONTROL BUSY is displayed during data output 1n line 15.

Special case
Output of measuring data protocol stored in the control

as a subroutine. This output must be triggered from the

PLC with "data start".

Siemens AG Order No. 6ZB5410-1AAQ2-0BAD E08.88
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Example: Output of all part programs

g only with %, L, R and H

The part program %0 through %9999 are selected automatically
by activating the NO key (No. 27)

COLTWEN ST

Start data output (key No.28)
O CONTROL BUSY is displayed in line 15 during data output.

One data type is output per operator input. In part programs it
1s also possible to output individual part programs. Individual
R parameter values and background memory values (H parameter)

can also be output. Output code (ISO or EIA) is defined in the
user data.

At the beginning and end of the program a leader tape of approx.
0.3 m with transport holes is output. Between individual main
programs and subroutines approx. 5 cm of transport holes are

also output (option). If a longer leader tape is required, this
must be punched specially.

2-4 E08.88 Siemens AG Order No. 6Z2B5410-1AAQ02-0BAD
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3. Data Input (DI)

il ol - . N — A

The following display appears:

Line 6: Still available part program memory

(Tape characters = ASCII characters)

Line 15: Operator prompting for initiating data input

The following types of data can be 1input:

Data type Screen Punched tape
display identifier

% % T LF

Subroutine L % SP LF

Tool offset TO ¥ TO LF

R parameter ) R R% R LF

*)
H parameter H ¢ HLF

i Machine data *) TE $ TE LF }

*) Can be interlocked with a switch

The data type is recognized automatically during reading.
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Operation Sequence

il opih -

:

s

ks

bl SN M il ol SEEE R W

Operating mode input (mode selector switch No. 31)

Key switch (No. 38) enabled

0
E (dependent on machine datum)

i A gl S A SR T - il . A kel N W U - el i i ol ol Tamh T .

DATA INPUT

DATA ARE BEING READ IN

AVATILABLE MEMORY 31164 CHARACTERS

|

|

|

|

|

|

|

| SINUMERIK SYSTEM 3
| CONTROL BUSY

Start data input (key No. 28)

During data input, line 15 displays CONTROL BUSY, which

disappears upon completion of data transfer.

Alarm 238 (in uncontrolled data transmission) appears
1f data are not transmitted by the reader within 20 s.

This time monitoring can be switched off via user data.

During data input, reading is continuous up to the end criteria MO2 or

M30.

3-2 E£08.88
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3.1 Checking the Input Data

ol el I R ookl N anl samlh el el i - A

The input data are checked for simple errors.

- Character parity
In the ISO code every character must have an even number of bits
(logic "1"), and in the EIA code every character must have an odd

number of bits. (This corresponds to the number of holes per

character on the tape)

- Block parity
The number of characters in a block (including LF) must be even.

Block parity checks can be activated or deactivated via the user data.

- Double read 1in

If the same program (identical program number) is read in twice, the

newly read program is compared with the stored program.

- If any error is recognized, the reéding is stopped and alarm 277 is dis-
played.
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3.2 Interface and Interface Devicgg

- kil el piles anllosmllh A sl ol sul umml -

il

An interface with the following specification is available for data

transfer:

See also the "SINUMERIK System 3 and 8 Universal Interface for Data In-
put and Output' Description.

Full duplex * {

The interface data for input and output can be set separately using

20 mA current loop

RS 232C (V.24); in accordance with DIN 66020

machine data.

Inputs and outputs are only possible to and from an internal memory.

The following devices can be connected:

reader, punch, combined reader-punch device,

e.g. Siemens Printer PT 80,

as well as other devices that comply with the interface specifications.

* See also "SINUMERIK System 3 and 8 Universal Interface for Data
Input and Output'" Description.

3-4 EO06.83 Siemens AG Order No. 6ZB5410-1AA02-0BAQC
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4. Automatic Mode with Manual Input (MDA)

ol el ol W s - S S sl R ek e glerial el A bl el ol i i s I T ANk N

This operating mode allows three operating methods:

I Single block (switch no.40)
0 must be set to OFF (0).

- Manual data input

~ Teach-in
- Playback
4.1 Manual Data Input

Direct manual input and execution are possible.

8)

Operating mode MDA (mode selector switch no. 31)

= IHUERTE o= TR =

Block input word by word including LF, according to

I€E:> the normal data input rules.

The block entered is shown in the display.
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IIIIII

@ The block is executed by pressing the Cycle Start key (No. 44).

It remains displayed.

/ The executed block can be cancelled with the '"Cancel" key
(No. 14)

The next block can now be entered.

The following blocks are not permitted:

Cutter radius compensation (CRC), or tool nose radius compensation (TRC),

and contour blocks.

These blocks can be written in a subroutine and called in MDA mode.

If the mode selector switch (No. 31) is switched from MDA to AUT or

vice-versa, a reset occurs automatically.
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4.1.1 MDI Termlnation

ekl P A T Sl el o S A oA A S -

If during the processing of a block an error is found, that block can

be terminated.

I,c;/ Reset (No. 12)

-

All the remaining programmed paths are cancelled.

4.1.2 MDI Editing

The input line can also be deleted character-by-

j22$ character if this function is selected via
machine data.

The block entered (but not yet executed) can be completely
/z cleared with "'Cancel" (No. 14).
| New data input through the input line.

4.1.3 MDI Interruption

A e i e RS ST - T S i Wl -

MDA can be interrupted by using the operating modes, JOG, INC, or MDI-PP.

This corresponds to "Automatic interrupted”.

The bottom line displays:

When returning to MDI, paths traversed with JOG or INC are taken 1into

account.

If an MDI block is interrupted, the paths traversed with JOG or INC are

calculated and the programmed end point is approached.

Upon continuation of MDI, the next traversing block is referred to the

last MDI block.

Siemens AG Order No. 6ZB5410-1AA02-0BAD E08.88
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4.2 TEACH-IN

e A il il

"Mh]_
MDI blocks executed as described in 4.1 can be consecutively transferred
into the program memory.
@ ’ Operating mode MDA (selector switch No. 31)
EEE_”EF‘F?-HW .
L R T s RE T e YW1T . CALLIE
T ~ =t B
| H . F RIS
LI T Dl DIFFEREN. L S50
NI ot b
N T T NS
SIMHUMERTE SSTERM =
N |
.<£:> A program number is defined with the input key (No. 16)
. A at the beginning of the program. —
The "Cycle Start" key (No. 44) decodes the program number
for the part program memory.
:Mﬁn-.l
The program is started by pressing the "Start'" key (No.28) '
JIWFI'.:
-"4m!h,=
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Word-by-word input of the block including LF, following

O

the usual data input rules. The block entered 1s displayed.

The entered block is executed by pressing the '"Cycle Start™

j key (No. 44). It remains displayed.

If "Playback" (see Section 4.3) has been previously selected,

©

the "Cycle Start" key (No. 44) must be pressed twice.

The executed program can be transferred into the part program

@ memory by activating the '"Start" key (Nr. 28). After the
transfer, the block disappears from the display. The next
block can now be entered.

If the program has been programmed only in absolute dimensions (G90),
an incorrectly processed block can be omitted (no transfer with the ''Start”
key) and only the next block with the correct final position 18 trans-

ferred.

Stored blocks can be edited in the MDI-part program operating mode (see
Section 7). In each case only the last program entered is assoclated

with the MDI automatic mode.

After an interruption caused by switching modes, the program can be
continued in MDA part program. However, if reset was in effect (e.g.
data input), all modal functions must be re-entered in the first block

of the program to be continued.

4.2.1 TEACH-IN Interruption

Bl ol il -l i oM G A - e

(see also 4.1.3)

Siemens AG Order No. 6Z2B5410-1AA02-0BAO £06.83 4-5



4.3 PLAYBACK
'“mﬂ?:
In the setting-up mode, the positions approached are stored as command
values in the program memory.
Missing feedrates, switching and auxiliary functions can be added by
using the program edit function.
E Start program in teach-in
Mode selector switch to MDA (mode selector switch No. 31)
O‘ e.g. 4 1234 LF input key (No. 16)
R . .ﬁw!g.l
Oj Press the "Cycle Start" (No. 44) and the "Start" (No. 28)
keys to start a program.
_ iy
M flﬂ} Select set-up modes JOG or INC by using the selector switch
(No. 31).
The following page is displayed: —
1 14
PRSI Lo
AL =T s RE T AL UE T T
il TS TR STl U O O IR W
et alah
—+ SRIRIN .
S =
HOL DT I TERE
":Im?!“;
'irlmi'!h
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Siemens AG

Coordinates reached in the JOG mode are stored as program

blocks (linear interpolation), by reading the appropriate

axis addresses, e.g. X, and by pressing the Input key (No.

16) and the Start key (No. 28).

GOl must be active from a program block already entered

Order No. 6ZB5410-1AAQ02-0BAD

£06.83

4-7







J. JOG (Handwheel)

M {UL Operating mode JOG (selector switch No. 31)

The following display appears:

L
L | :
BT =T

—+

IFFEREHCE
s [
o N

SIHCMERTE SSTEM S

In this operating mode the S, M. H, and T functions can be transferred

(overstore) (see Section 9).
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5.1 Feed and Manual Rg_P_J;g___'_I'_E_g_w_r_erse v
For the 3T
X+ x_ Direction keys (No. 34)
Axis selection switch (e.g. X) (No. 47) i
:
+ — Direction keys (No. 34)
®
o ‘Q Feed Stop (No. 2) should not be active -
rU'L E g The rapid traverse override key (No. 35) can be pressed
| for rapid traverse.
10 20 40 60 ! g e
\\\ I//m The feed speed can be modified with the feedrate over-
4 \ ~_ 90 ride switch (No. 33).
2--...._ | .,.....-100
1— — 110
0~ ~~ 120
"Mﬁhg!}l

"Mﬁih!
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N
55 If traversing at rapid traverse with the toggle switch

(No. 43) in the "rapid traverse override" position, the

rapid traverse override (No. 33) is active within a range

from O to 100%.

The position O % on the feedrate override switch leads
to stopping during feed or rapid traverse, regardless of

the position of this switch.
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5.2 Handwhe__gl Operat iorl

The handwheel moves the axes in the same manner as JOG.

M 'U'L Handwheel movement is selected, just like "Feed and Rapid
JOG", in the JOG operating mode (mode selector switch No.31)

Only one handwheel can be connected.

For 3 M
Y 2 . . : : .
x.' ' 4 Handwheel 18 assigned to an axis by using the axis selector
“e switch No. 47
For 3 T

Handwheel assigned to axis using toggle switch No. 46

®
O ﬁ Feed hold (No. 2) should not be active

5-4 E06.83 Siemens AG Order No. 6ZB5410-1AA02-0BA0O
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When a handwheel has been installed, both it and the direction keys can

be used for jog operation. If the handwheel and the direction keys are

used simultaneously, the keys take precedence.

The handwheel can be used for o/um (handwheel inactive), l/um.

10/um.and 100/um per scale division.

The scale valuation is set through the "bit oriented user data" (see

Appendix).

Mixed operations (1 axis assigned to handwheel, 1 axis assigned to

direction key) are not possible.
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6. Incremental Mode (INC)

e T T SR SR T R e e

In the absence of a handwheel, the incremental jog mode can be used to
move away from a contour or for accurate setting-up.

Manually defined paraxial movements are possible.

Feedrate F is defined via machine data and is dependent on the

feedrate override switch (No. 33).

— INC mode (mode selector switch No. 31)

THC FEED 1 EEI
e L = 11

Cy- TiEL FoSITIor DIFFERENCE WALUE

L . A . s s e

=+ . AL =+ 5

STHUMERTE SvSTEM =

M, S, H, and T functions can be transferred (overstored) in this operating

mode.

0-1
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Operating Sequence

T M~ o - L A el N WD S g S

o |
1 10 100 1000 10000

\V 1/

X+

[

L+

For the 3 M

For the 3 T

Preselect the increment size using the mode selector switch

(No. 31)

Press the desired direction key (No. 34)

Axls selector switch (e.g. X) (No. 47)

Direction key (No. 34)

The feed hold (No. 2) should not be active.

The 1ncremental step movements are executed modally.

6-2
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7. Manual Data Input, Part Programs

Part programs are always stored in the part program memory, and are

processed from there. The NC assigns the memory areas for part programs

and subroutines automatically (operator inputs are not required). Up
to 200 part programs and subroutines can be simultaneously stored 1n

the memory. Part programs can be numbered and have the following

identification:

% 1234 LF
|
|
|

4-digit program number

M

Subroutines are identified by a 2- or 3-digit number:

2- or 3-digit subroutine number

Any part program without a program number is assigned a ''0" by the NC,
and this is neither displayed nor punched out. Only one part program

without program number can be stored in the program memory.
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OEeration Sequence

y

/-2

£08.88

Mode selector switch (No. 31) on MDI-PARTPROGRAM

The following display appears:

MLl FRETREFROSE S
Fisn Rt . w1 A
S V0 £ O I &

45 SERE (9]
18 =188 S
MN1S =9 S %
Min <28 218 +

ek R 180455 %
NS S1a M3 *«
428 MSS %k

NZ2D G FZ2e0 X80 2100 *

H4B TIZ1Z *
NAS M3@ *

SINUMERIK SYSTEM 3

The CRT shows programs already stored (here % 100)

(EOB character LF = *)

If the mode is switched to the basic display (//) No. 5

using Display Changeover key (No. 17), a list of the stored

programs appears.

Ml HHETHFECOSEAI
FECisEA L I=T I
- i i
F1_H
S H
=i H
A AT H

T H E
HELE MEFOEY Z11a8 CTHEROC TER
SIHUFERTE S9YSTEM

=T
3r_H
_H
150 H
35010 H
i H
“a_H
U o
T
11

—_—

—

Using the keys 22, 23, ten displays containing the following

information can be selected:

- unassigned memory space (here 31160)

- part program available (with associated program lengths)

= subroutine available (with associated program lengths)

Inputs are not possible into this display, only deleting and

copying of programs.

Siemens AG

Order No. 6ZB5410-1AA02-0BAD

'Mnﬁ



7.1 Deleting and copvin rogqrams

e Deleting

Key switch enabled (No. 38)

.“ L
B E E dependent on machine datum

Switch mode to basic display

% 5 Input the program number and press the 'Cancel" key (No.l4).

The program is deleted. Subroutines are deleted 1n the same

way (e.g. L5 cancel).

By entering %- and pressing the '"Cancel" key (No. 14), all

the main programs can be deleted.

4/5 By entering L- and pressing the 'Cancel' key (Nr. 14), all
| subroutines except L80 through L99 and L900 through L999

are deleted. These remaining subroutines are deleted only

if the "Cycle lock'" interface signal 1s not present.

Unlock key operated switch (No. 38)

Depending on the machine data, switch mode to

basic display

$12.15
Copying is started by entering the number of the
] program to be copied (source) and the program
L€§;> number of the new program (target) and pressing
LV | the "Edit" key (No. 15). The following can be
copied.:

Main program to main program %12.15

Subroutine to subroutine L12.340
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7.2 Program Select
Switch mode to part program input (No. 31)
Select program, e.g. program 7% 50
Select block, e.g. block NI15
Before the desired block number is selected, the appropriate
| -,
program number must have been selected. '
The display will change one block at a time when the '"page"
A I keys (page forward No. 22, page back No. 23) are depressed.
'Mn
The "Cursor" keys (No. 24, 25) shift the cursor by one pro-
e wad)
' gram word.
'Mm
PF"W”ﬂll
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7.3 Keyboard Data Input to Memory

Keyswitch enabled (No. 38)

6? dependent on machine datum.

%~ 100 To input a new program, a program number, which is currently

not in the memory (in this case % 100) is selected. If the

@» % 100 program has already been stored, it is displayed. The

cursor 1is positioned after the first program number.

If the Z 100 program is not stored in the memory, the first
block "% 100 LF" is stored automatically and displayed on

the CRT. The cursor is positioned behind the LF. The program

blocks can now be entered via the operator panel.

MD I PRRETEREOGEAM
EPROGREAMM = 1A
= 1R

STINUMERIK SYOSTEM 3

NS
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Example:

N> GOO G91 LF

9.
¥ 1

If automatic block number default is selected (via machine

Enter the information, one word at a time

and press the "Input'" key (No. 16) after each word.

FECSEHM 1B

+-

= THUIME R T

SYSTEM =

data), a new block number is produced in increments of 5 in the
input line after each block has been completed.

When entering or correcting programs, the block length (maximum 120 cha-

racters) and the amount of free program memory is checked. Incorrect

conditions will trigger an alarm.

In the event of an error, the input line is rejected, the transfer of

data will be prevented.

/-6

EO8.88

siemens AG

Order No. 6Z2B5410-1AA02-0BA0
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7.3

%~ 100

Siemens AG

Keyboard Data Input to Memory

Keyswitch enabled (No. 38)

O .
E dependent on machine datum.

To input a new program, a program number, which 1is currently
not in the memory (in this case % 100) is selected. If the
% 100 program has already been stored, it is displayed. The

cursor is positioned after the first program number.

If the % 100 program is not stored in the memory, the first
block "% 100 LF" is stored automatically and displayed on

the CRT. The cursor 1is positioned behind the LF. The program

blocks can now be entered via the operator panel.

MO PARETEREOGESM
FROGRAMNM o 1A
1

SIHUMERIK SYSTEM 3

N>

Order No. 6ZB5410-1AAQ2-0BAO £06.83
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Example:

N> GOO G91 LF Enter the information, one word at a time
€E€:> and press the "Input" key (No. 16) after each word.
A

FRCSEAM 3 w0 1
SlenAa
T | S I O I B

S IMNLUMERIE SYWSTER

If automatic block number default is selected (via machine

data), a new block number is produced in increments of 5 in the iy,
input line after each block has been completed.

When entering or correcting programs, the block length (maximum 120 cha-

racters) and the amount of free program memory is checked. Incorrect

conditions will trigger an alarm.

it ek,

In the event of an error, the input line is rejected, the transfer of

data will be prevented.

il by,

i L
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7.4 Program Editing

_

Keyswitch enabled (No. 38)

h dependent on machine datum.

7.4.1 Inserting data

In the prbgram % 100 entered previously, we want to insert the block

~~  Nl6 X20 Z10 LF.

Select the program as described in Section 7.2.

..The "Page' and '"'Cursor' keys are used to bring the cursor
HH(correction pointer) in front of the N20 block.

r?zji;- Block N16 is inserted (see Section 7.3)

/"\

i

L= MOT PRRTEROGREAEM
X20 ERS AN - = 100
.

| v 1P
o -— (R e X R U
| | SRS R U o e = I

1S =3 25
{1 ok Sl ok

S

HZA ROB 1240 %0 K
FI2E S 10 MIa3 *
M3 MDD F
2SSl Fdga xB0 103 o+
N3 T1l21le X
1 P S ] % I ¢
SINUMERIEK SYSTEM 3

)

\
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7.4.2 Modifying Single Words

In block N16, the value Z10 should be changed to Z20.

Select the program as described in Section 7.2.

this example, Z10.

The Page and Cursor keys (No. 22, 23, 24, 25) are manipulated

to bring the cursor in front of the word to be changed; in

X20. Example of an incorrect entry: X20 entered instead of Z20,

Ml FHETHFRECOGGR S

SR . R G |

S I 1O S
Sl T BT B Y
Pyl N e
IR e | 0 EECRSPR
4l 2k 1l o+
5 P SR S 0 | P I B

B T I U 15 [ I A T e B

NETGIN S A
S L] F SO
RETu i i Ne Pea)
S PISE

= THLIMEFR T

b

RE] S R RN [

SUSTEM 3

+

and completing the input with the "Edit" key (No. 15)

The faulty entry (when the address entered does not coincide

with the address to be altered) is signaled by flashing

1n inverse video.

This information is transferred to memory.

/-8 F06.83
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—~ ’za‘ The "Clear'" key (No. 29) clears the faulty entry.

Z20. Input of correct value Z20

MDI _PARTPROGRAMN
PROGRAMM: % 100

2108 *
NS GOD G991 *
NLO X100 28 *
N1S X998 25 *
N16 X280 Z10
N2O RO 124.55 %
NS S1000 M3 %
N3O MSS X
N3S GOl F2000 X80 Z100
Nd@ T1212 %
NAS M30 *
' SINUMERIK SYSTEM 3

220
<::>I Input completed with the "Edit" key (No. 15)
/ : . : :
The single words that are to be changed are entered in the 1input line.
Only the numeric value of an address can be altered.
If the address is to be changed, the old word must first be deleted.
Only then can the new word be entered.
—
'z
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7.4.3 Deleting Single Words

;||!I!|i!h|||'|;g!.l

In block N16, we want to delete the value X20.

Select the program as described in Section 7.2.

[ || —

. .With the '"Page" and "Cursor'" keys (No. 22, 23, 24, 25) the

‘ cursor 1s moved in front of the word to be deleted (here
\" X20).

1A

LT HS

ST Y 1SR R I A o
SRR T R U U5 115 R o B ¢

1T mm TS

| P

F1E S Z18

- R 12990 55 o+
=S = 1IN MikS =
H=a =S F
=5 Sl F SHER =2 188
i T 1212 #
o T S | I
SIHUMERIE SYSTEM 3

:I||||H“||“:|::.

X
Z “ Enter address X and terminate with the '"Cancel" key (No.l4).
;E;S The programmed X value has been deleted.

,..|iHIHII|!!|,

LF cannot be deleted. (It can only be deleted by deleting the entire

block, as shown in Section 7.4.4).

..u!lFHI:HIli![.

iR
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7.4.4 Deleting Blocks

We want to delete block N16.

Select the program as described in Section 7.2 for block Nl6.

MDI PARTPROGRAM
PROGREAMM ; A W % %
%1 ok )
NS GOA 591 %
M1 X198 J8 *k
1S X9 5 %
MN16 xZa 21K

N R 124055 %
NS S10000 MA3
N33 M5 *
N35 G381 FZ2BU9 <848 2100 x
M4l Tl21le *
MN4S M3 kK
SINMERIK SYSTEM 3

Enter the block number and press the "Cancel" key (No. 14).
Block N16 1is deleted.

Blocks without a block number can be deleted by entering NO

and by pressing the '"Cancel" key (No. 14).

In the MDI-PP mode, when modes TE, TO or ZO are selected, the appropriate
displays appear, but inputs are not possible (see the Display list,

Section 1.5).

)

)

Siemens AG
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3

O

8.1

8.1.1

Manual Input of Zero Offsets, Tool Offsets, Test Data

E Keyswitch (No. 38) enabled for 1input,

E dependent on machine datum

Operating mode MDI SE-TE (selector switch No. 31)

Selection:

With the identifiers (keys) "N" for testing or zero offset data
or "D" (3M) or "T" (3T) for tool offset data and the desired
parameter number and the "Page DOWN/Selection key", it is
possible to select the ident numbers directly.

If an entry is missing or erroneous (faulty syntax, wrong iden-
ti-fier, more than 3 decades), a page DOWN is executed. If the
parameter number is higher than the maximum permitted (e.g.
T100), the first page is selected. For axis-related machine data
(100-273), the missing number can be selected, the result is not

defined, however.

Tool Offsets

Tool Offsets 3 T

Ivg The tool offset mode is selected automatically (No. 6).

Siemens AG

|
|1
11
|1
|
]

]
1
| 1

.....

ot N
T vl =P TEE & kD
S I {0 SO A O S Rl I o A B

Order No. 6Z2B5410-1AA02-0BA0 £08.88
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32 tool offset values can be selected. For lathes, 4 different

values are necessary for an exact tool offset definition.

T1-T32: X and Z - tool geometry

B - tool cutter radius

A ~- tool position

The tool offset number of the tool being used is shown in

the line 13 of the display.

8 .1.1.1 Tool Cut tiﬂg Point Pos it iOl’l Iy

.|lr|”;”“'”||!|

s

-,
-

LPF —=

il Wby,

SP00029.0

P = Theoretical tip point
S
R

Tool tip radius center point

S = Tool tip radius

For the calculation of the equidistant points (left or right), the control

needs four values, the fourth describing the position of the cutting edge.

The position of the tool tip "P" with respect to the tool tip radius

S ITH AT

center point "S8" is defined by a total of nine codes.

il

8-2 E06.83 Siemens AG Order No. 6Z2B5410-1AA02-0BA0




The view is always from S to P.

-
+X
1 2 3 4
P
L
+X
5
~
8.1.2 Tool Offsets 3 M
Tool offset (No. 6) is selected automatically
& %
= % %
= & %
3 % %
= % A
P 2 %
=3 L) A
= % %
e L % %
T Tl Toell—-TMEER
SINUMERIK SYSTEM 3
D1-D64: D - cutter length
P - cutter radius
I. a & - [
The active tool offset number is displayed in line 13.
’,—\

Siemens AG Order No. 6ZB5410-1AA02-0BAO £04.84 8-3
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8.1.3. Selecting a Particular Tool Offset Value

I Preselect the desired tool offset by using the '"Page'" and
"Cursor" keys (No. 22, 23, 24, 25).
It 1s also possible to make a selection by
entering the key or "D" number (address, numeric

keys) and pressing the page key.

Return to the first offset value.
d Continuous forward paging through offset value displays.

il by

il

I
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Offset Values, Input / Editing

Preselect the desired tool offset number.

o][r]

_O;

8.1.5

Siemens AG

YEmAddress keys (No. 11) for the 3 T

Address keys (No. 11) for the 3 M

Numbers (desired value)

Input key (No. 16). Store the value (acts as absolute value).

Tool Wear Edit

Edit key (No. 15) (acts additively)

Serves to enter tool wear within the range: + 0.999 mm

+ 0.0999 inch

The input range is checked during data entry. Input inter-
lock using the keyswitch (No. 39) depends on an additiomal

machine datum.

Tool wear editing is also possible in automatic operating

mode (even when the program is running).

Order No. 6ZB5410-1AA02-0BA0 E04.84

8-5



Mg,

8.1.6 Deleting Offset Values

EB For the 3 M

ﬁq For the 3 T

m

@ Delete all tool offsets (No. 14)

B

8.1.6.1 Deleting a Particular Offset Value

———
bl e—
L ) Preselect the desired tool offset number.

i~

Xl Zjl B mAddress keys (No. 11) for the 3 T

A IHiH iy

IDHP Address keys (No. 11) for the ] M

"Cancel" key (No. 14)

The value selected with the address key is deleted.

..!rHHHFFFHHHa::
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8.1.7 Automatic Calculation of Tool Geometry data with the 3T

8.1.7.1 Determination of the Tool Length Compensation with Measurin

Equipment (Crosshair) for the 3T

+X
Ak 7 o
_

- Act.X
TR Z T1 X

TR X

WRM

:

' "
+z o

M O
0.

N

actual coordinate of each axis

Act. X, Act. Z

M = machine zero point
F = glide reference point
WRM = measuring device reference point (machine datum)
'"Reference Point Approach' operating mode
-&JL—- (selector switch No. 31), see Section 10

The actual value memories are set to the reference value.

Siemens AG Order No. 6ZB5410-1AA02-0BA0 EQ02.85 8-7




..:;!Hmll;g”;.,

Operating mode JOG (selector switch No. 31)

iy,

Traverse to tool reference plane (TR) with the tool tip

(set-up), e.g. by means of an optical system.

and/or
— Operating mode INC Feed (selector switch No. 31)
Traverse to tool reference plane (TR) with the tool tip
E Select the tool offset mode (No. 6) and switch the display
with display key (No. 17).

Ivﬁ' The following text is displayed in line 15:

ToOL —MHUMBERE CORERFECT

Page through the tool offset display until the cursor is .

in front of the desired tool offset number.

The selected tool offset number 1s correct.

LU LTI

8t i
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The following display appears:

SIHILE R T S TER
Towl - HUFBER CORRECT T
—~ The "Calculation of Tool Length'" automatic routine is initi-
ated by pressing the "Start" key (No. 28)
Tool length = actual coordinate -tool reference value
TL X = actual X - TR X
TL Z = actual Z - TR Z

The tool lengths thus calculated for X and Z are stored

in the preselected tool offset memory (here T8),

/ For the input of cutter radius and tool position, see Section 8.1l.1.

Siemens AG Order No. 6Z2B5410-1AA02-0BA0 E06.83 8-9




........

8.1.7.2 Axis-bz-Axis Determination of the Tool Length
Compensation for the 3 T

Act. X

Workpiece

25 mm

M

X+‘
i

dimension =

a
7/

I

M = machine zero point

F = slide reference point

and/or

AMA — |

Iy &

8-10 E06.86

Act. Z

R
S

| &
i

L
s

Workpiece dimension = 65 mm

machine reference point

cutter radius centre

Reference point approach (Section 10)

Actual value memories are set to the reference dimension.

Select JOG and/or INC mode.

Approach a known workpiece point with the tool tip.

Select tool compensation with key (No. 17).

The following text appears in line 15:

Tool compensation no. correct?

Siemens AG

Order No. 6ZB5410-1AAQ02-0BAD

ik,
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ST

||||||||| “H!:-

-l

UL

-rFHFfHHHHHHi_



with
Select the required tool compensation number.
and
The following text appears in line 15:
AXIS and VALUE
Z 65 Input of the workpiece value (e.g. Z65 mm )
of the tool tip
. |
The following text appears in line 15:

START

. The tool compensation value is computed by pressing the
O start key (No. 28).

Tool length = actual value - workpiece dimension

Tl X = Actual X - Workpiece dimension X
Tl Z = Actual Z - Workpiece dimension Z

The tool length calculated in X or Z is stored in the selected

tool compensation memory. The calculation has to be made
for each axis separately. The axis input for the workpiece

dimension serves as reference axis.

Siemens AG Order No. 6ZB5410-1AAQ02-0BAC EQ6.86 8-11
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8.1.7.3 Axis—bz-Axis Determination of the Tool Length

Compensation taking the Zero Offset into account for the 3T

:|I|!F”H|'|“1H;,

Ik

Act. X

Workpiece
dimension =
25 mm

UL TR

NV Workpiece dimension = 65 mm
M = machine zero point R = machine reference point
F = slide reference point S = cutter radius centre
°$- Reference point approach (Section 10)

.rLIIH”III:ii”iI

Actual value memories are set to the reference value.
and/or
f\f\j/ Select JOG and/or INC mode.
| . . .
m Approach a known workpiece point with the tool tip.

® Select tool offset with key (No. 17).

The following text appears in line 15:
Iv ﬁ Tool compensation no. correct?

l}?-llFl'mllillr

R
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Select the required tool-offset number.

The following text appears in line 15:

AXIS AND VALUE

265 Input the workpiece dimension (e.g. Z65 mm)

for the tool tip

il | . ‘4

The following text appears in line 15:
ZERO OFFSET NO. |

Input the axis and zero offset number (1 to 12) which must
be taken into account. The axis of the zero offset must
coincide with the axis of the tool to be measured.

@Ifi

The following text appears in line 15:
START

The tool offset value is calculated by pressing the start
key (No. 28).

0]

Tool length = Actual value - (workpiece dimension + zero

offset)
TL X = Actual X - (workpiece dimension X + zero offset X)
TL Z = Actual 7 - (workpiece dimension Z + zero offset Z)

The tool length calculated in X or Z is stored in the selected
tool offset memory, taking into account any zero offset. The
calculation has to be made for each axis separately. The axis
input for the workpiece dimension serves as axis reference

8.1.7.4 Determination of the Tool Length Compensation by means of
Flying Measurement in JOG Mode for the 3T

See Measuring Cycle Description, Part 1.
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8.1.8 Automatic Determination of Tool Offset for the 3M

Before the tool offset can be calculated, the reference edge for the
axis 1n question must be determined. For this, a reference tool with
known dimensions is used. If a tool 1s to be measured in an axis in
which the reference edge has not been determined, an alarm 1is triggered;

Reference edge values are returned even after the NC is switched off.

8.1.8.1 Calculating the Reference Edge

Operating sequence using operator prompting

r | )
Y ¥ = Y
§ +1K SIX = . wm
STV 7 !
"/ LF
_ % ol / £
N >
STY2 %\\\Q K " BZX
BZKY; = ISTY; - LK
BZKY;I\— |S.TY2, - (_ LK)| § BZKX = ISTX - WZR é
2l | 5
M = Machine zero point
F = Tool reference point
éh- For reference point approach mode (selector switch No. 31)
el

See Section 10.

Actual value memories are set to the reference dimension.

wy UL

Select JOG mode (selector switch No. 31) and approach a

workpiece surface with a reference tool.

and/or

Select INC mode (selector switch No. 31) and approach a work-

piece surface with a reference tool.

8-14 E06.86 Siemens AG
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)

wlth

and

YES

Siemens AG

Select Tool Offset mode (No. 7) using the Display Switch-
over Key (No. 17).

The following text is displayed in line 15:

TOOL OFFSET NO. CORRECT?

Position cursor to desired tool offset memory.

Selected tool offset memory is correct

The following text is displayed:
ENTER REFERENCE TOOL?

because reference edge must be determined

The following text 1is displayed:
TOOL DIMENSION

Input tool dimension (radius or length) with sign

The following text appears:

AXTIS

Enter address name of the reference edge

The following text appears:

START

Calculate reference edge and store in internal memory.

Order No. 6ZB5410-1AA02-0BAC
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8.1.8.2

Calculating the Tool Offset

Operating sequence with operator prompting

LK = ISTY - BZKY

I\

BZKY

™

| SPO3gN.g

-

Machine zero point

Tool reference point

For reference point approach mode (selector switch No. 31),

See Section 10

Actual value memories are set to reference dimension

Select JOG mode (selector switch No. 31) and approach

3-16

edge with tool.

Select INC mode (selector switch 31) and approach with tool.

Select tool offset mode (No. 7) using
key (No. 17)

E06.86

-

WZR =11STX - BZKX |

| SP03912.0

reference

the Display Switchover

Siemens AG Order No. 6ZB5410-1AA02-0BA0
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The following text is displayed in line 15:
TOOL OFFSET NO. CORRECT?

wilth Position cursor to desired tool offset memory.
o]

and the selected tool offset 1s correct.

YES The following text is displayed:

ENTER REFERENCE TOOL?

because tool dimension must be determined.

The following text 1s displayed:
CALCULATE TOOL RADIUS?

YES "Continue with axis'

E The following text is displayed:
CALCULATE TOOL LENGTH?

"Calculate jump-back to tool radius”

The following text is displayed:

AXIS

Enter name of axis approached

The following text is displayed:

START
Calculate tool offset (length or radius) and store in the
selected offset memory.

This can than be implemented for any tool (length/radius).

Siemens AG Order No. 6ZB85410-1AA02-0BAO £06.86 8-17
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8.2 Zero Offsets

il

8.2.1 Reference Points

The appropriate reference point coordinate values are entered automatically
into the actual value memory counter after the return to the reference
point. The reference point coordinates are the fixed distances between

the reference point R and the machine zero point M.

Fixture Work piece

work pi ece MLLEIHIS

+/
Fixture
o
=
~d
= X
= o
N E IREHIH
Q
-
Q.
O 7,
o
+¥X S
o
N

Reference point diagram

F = slide reference point o
M = machine zero point '
W = workplece zero point

R = machine reference point

WR = workpiece reference point

ZMR, XMR, etc.
XMW, ZMW, etc.

| 20 = preset 20 (G54...) + add. 20 (G59 + ext. Z0 (PLC |

reference point coordinate for each axis
the sum of all zero offsets for each axis

:|!HHH|'|.1I'I|I _

-Ii‘IﬂFHHHHh-
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8.2.2 Selectable Zero Offset (XMW, .ecoe.)

After a reference prkpiece zero point

R = machine reference point

WR = workpiéce reference point

ZMR, XMR, etc. = reference point coordinate for each axis
MW, ZMW, etc. = the sum of all zero offsets for each axis

[
| 20 = preset 20 (GS54...) + add. 20 (G59 + ext. Z0 (PLC) |

After a reference point approach, the actual value memory and the position

read-out are referenced to the machine zero point M.

The machining program for the workpiece is referenced to the workpiece

ZeTroOe.

The machine zero point M and the workpiece zero point W do not have to

coincide. Depending on the nature and the clamping of the workpiece,

the distance between the machine zero point M and the workpiece zero

point W may vary.

A settable zero offset (Z0) is defined and entered so that this variable

¥MW distance need not be taken into account in the program. In the pro-

gram blocks, the settable zero offset distance is included in the axis

commands each time that axis is programmed.

WARNING: 7Zero offsets are always taken into account (in absolute

and incremental programming). When a program is run in in-

cremental dimensions the operator must make sure that the

settable zero offset has been cancelled.

Siemens AG Order No. 6ZB5410-1AAQ02-0BA0D E06.86
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8.2.3 Measuring the Zero Offset

.mlilll!uﬂh!iI

Upon reference point approach, the actual value memory is referenced

to the machine zero point M.

After clamping the workpiece, the tool traverses in jog mode to the work-

piece zero point W or to the workpiece reference point WR.

When the workpiece zero point W is reached, the settable zero offset

can be calculated as follows:

| Settable ZO = Displayed position = Tool length l iy,

e.g. | XMW = XMF - XFP |

If the workpiece reference point was approached the formula is: .

| Settable Z0 = Displayed Position - tool length - difference |

| (tool reference point /workpiece zero point |

-i|i|!F|‘HnI|'[i|“!

e.g. | XMW = XMF - XFP - WR |

.,!I-!Hl-ll-“hfll.

bbb
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8.2.4 Zero Offset Display

Select Zero Offset mode (No. 7) using the

I Q Display changeover key (No. 17)
I

Mol =E-TE DI SE-—-TE
JER bR SE T PROGEEETEEBELE TR R

|

| " - —. =4

" : '. +

% RN

STHUMERTE SVSTEM = STHUMERTE S0 TED

Display of:
-settable zero offset (l-max. 12)

-programmable zero offset

(including the coordinate turning angle)

-external zero offset

for all the axes selected.

n "'—' Preselect the desired zero offset

No inputs are possible with the programmable (5) and external

(6) zero offsets.
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8.2.5 Deleting Settable Zero Offsets

IIIIII'IIIIII
V Select the desired number with the '"Page" and 'Cursor' keys
A . (NO- 22, 23, 24, 25)-

X] _i—l Address keys (No. 11) for the 3 T

EEEE Address keys (No. 11) for the 3M

-HH*HMHHHI

‘2235- The value is deleted with ''Cancel" (No. 14) and the correspon-

ding address keys.

"””HH“H!I.

8.2.6 Entering Settable Zero Offsets

T |
| Preselect the desired zero offset
. |

e.g. X1000. The new value is stored for the X axis by inserting the

o X-value and then pressing the input key (No. 16).
%
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8.2.7 Automatic Determination of the Zero Offset for the 3 T

Operation sequence using operator prompting (guidance)

- ) - -
X +
RFMZ = ActZ
|

Actual Z L
RFM X

l

7

/ A

) ) 7 z
/M A V7 Z > |
NV Work piece | = 65mm %

dimension

machine zero point

slide reference point

machine reference point

= 8 o= X
[

workpiece zero point

! For Reference Point Approach mode
> (selector switch No. 31) see Section 10

Actual value counters are set to reference dimension.
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JOG mode (selector switch No. 31)

SL LT T

Traverse the tool tip to a known point on the workpiece

(set~-up)

(Use the workpiece drawing.)

and/or

INC mode (selector switch No. 31)

—*'

Traverse the tool tip to a known point on the workpiece

(set-up)

I,

Select the Zero Offset mode (No. 7) with the Display Change-

over Switch (No. 17)

Line 15 displays the following text.

Page through the Zero Offset display until the cursor 1is

in front of the desired zero offset number.

Iy,

YES Zero offset number displayed 1s correct.

LT
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