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The controls are capable of their respsctive functions as described.
This does not imply that the functions were fitted at delivery or if they are

available for service use.

We reserve the right to amend or change this publication.
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A.12.83
0.0 Overview of "@" and "&" functions
Function 8T Sprint 8T am Sprint 8M amc BN Chapter

00 | Unconditional jump (x) X (x) X X X 1.4
@ 01 | Conditional jump - equals (x) X (x) X X X 1.2
@ 02 | conditional jump - larger q X X (X) X X X 1.2
@ 03 | conditional jump - larger/equal (x) X (x) X X X 1.2
@ 10 | Square root (X) X (x) X X X 2.1
@ 15 | Sine (X) X (x) X X X 2.2
@ 18 | Arcustangens * 2.3
@ 20 | Load address parameter (x) X (x) X X X 3.1
@ 21 | Reference preparation (X) X - - - - 3.2
@ 22 | Cutter point calculation (X) X - - - - 3.2
@ 23 | Tool change (x) X - - - - 3.4
@ 24 | Load actual value (X) X (x) X X X 3.5
25 | Start conditions for cycles (x) X (x) X X X 3.6
@ 29 | Read/Load System stores (x) X (x) X X X 3.7
@ 30 | Reference to machine actual value (X) X (X) X X X 4,2
@ 31 | Clear buffer (x) X (X) X X - 4,1
@ 90 | Address parameter (x) X (x) X X X 5.1
91 | Address parsmeter {x) X (x) X X X S.1
@ 92 | Address paremster x) X (x) X X X 5.1
@ 93 | Address parameter (x) X (x) X X, X 5.1
@ 94 | Address parameter (%) X (X) X X X 5.1
@ 95 | Address parameter (x) X (x) X X X 5.1
@ 96 | Address parametsr (X) X (X) X X X 5.1
@ 97 | Address parameter (X) X (x) X X X 5.1
@ 98 | Address parameter (x) X (x) X X X 5.1
@ 99 | Address parsmeter (x) X (x) X X X 5.1

& Operator Aids (x) (x) (x) (X) (x) (x) 5.2

X Available

(X) Available, but cannot be entersd from the operator's panel

From Software 02 onwards
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0.1

Introduction

This description covers all System 8 controls.

A.12.83

The System 8 cycles are

not part of the hardware but stored in the controlts program memory.

In order to realise the powerful System 8 cycles, it was necessary to

develop a number of functions which were developed on from System 7.

These functions are called up with the @ address.

The purpose of this

description is to describe and clarify the functions with examples, thus

enabling the customer to program machine and technologically orientated

cycles.

In order to understand this description a study of the programming manual
8T/Sprint 8T or B8M/Sprint B8M/8MC or BN is a pre-requisite.

Parameter Chaining

Calculation Programmed Argument Result found in
Type Calculation
Addition RO1 R0O2 RO1+R02 RO1
Subtraction RO1-RO2 RO1-RO2 RO1
Multiplication RO1.R0O2 RO1.R02 RO1
Division RO1/R02 RO1:RO2 RO1 .
Definition + RO1 10 RO2 RO1 +10
Addition RO1+R02 RO1
Definition - RO1-10~R0O2 RO1-10
Subtraction RO1-R0O2 RO1

‘MNote:

Each chain operation must be programmed as a separate block.
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Genseral

Programmed parameter chaining and programmed @ functions initiate calculation
times which can be up to 10 ms per link. It is therefore necessary to ensure
that the calculations be programmed approximately 10 blocks before required.

If e.g. a move is executed at a suitable speed, the control can be allowed
sufficient time to complete the next 10 calculations. The signal "cycles lock"

also enables faster calculations (see chapter 2.2.1 section g).

In conjunction with an @ program definition, it is often necessary to transfer

a parameter via the interface. See 3.5.1 (Loading the position value).

R parameter range:

a) Programmable and displayable range

1+

Largest value: 99999999,

1+

Smallest value: .00000001
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@ 00 "Unconditional jump"

Application: With a conditional (absolute) jump, it is possible
to jump over parts of a program. The jumped blocks

are not executed.

Example: See 1.2.13 2.2.1

Programmings @ 00 .:;_ 1234

Command: Uncon-
ditional jump

The jump target precedes (-) or
follows (+) the jump command.
The control searches for the
jump target in the defined
direction.

Block number of the jump target |
max. 4 decades

For a special case, an R parameter and its sign can be added in order to
generate different jump targets. This special case is shown on the right

hand side of the following figures.
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The jump target precedes the jump command (-) -
Normal case Special case
R0O1 has the value e.g. 1
L] N97X.. Y..
. —+ 98
_.NgB x.. Y.. L]
L N215 @ 00 - 98 —— N215 @ 00 - 98 RO1
The jump target follows the jump command (+)
. RO1 has the value e.g. 1
— N215 @ 00 + 280 —N215 @ 00 + 280 RO1
—» N280 X.. Y. N280 Xeo Yoo
L —*N281 G04 see
Note: Jump targets must aluways be blocks with block numbers. This also

applies when the jump target is changed by an R parameter.

A jump requires time (max 10 msec per jumped block)
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@ 01, @ 02, @ 03 "Conditional jump"

Application: The conditional jumps permit program branching dependent
upon the condition:
equal to @ 01
larger than @ 02
larger than or equal to @ 03

Examples Ses 1.2.1; 2.2.1

Programming: @.. * 1234 Reo R..

—— —————— er——— S———

Command and
jump condition

The jump target precedes
(=) or follows the jump
command. The control
searches for the jump
target in the defined
dirsection

Block number of the jump target, max L___J
4 decades

R-parameter comparison for the conditional jump:
1st parameter squal ta the 2nd parameter @ 01 ]
1st parameter larger than the 2nd paramster @ D2
1st parameter larger than or equal to the 2nd parameter '
@03:

!

1st parameter

The control compares the parameter contents in ths
mathematical sense
(esgs = 213 is smaller than - 7) 2nd parameter
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For a special case, an R parameter and its sign can be added in order to

generatevdifferent Jjump targets.

hand side of the following figures.

This special case is shown on the right

The jump target precedes the jump command (=)

Normal case

Special case

—*N98

X... Y.l.

Equal

__n215'@ 0T - 98 RO1 RO2

N216 Geee Mese

The jump target follows the jump command (+)

*

larger than or equal to
T'N215 @ 03 + 280 R20 R3O0
N220 Geos Meoo

.

*

—>N280 Xeeo Yooo

o

R10 has the value e.g. 2
N98 X.O. YQ..
N9 M...

F—"N100 Xeee Yeuo

* larger than

—— N215 @ 02 - 98 R10 RO1 RO2

R40 has the value es.g. 5
r——N215 @ 01 + 280 R40 R20 R3O0
N220 Geee Mewe

N280 Xo.. Y.'o
—»\285 GO04
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Note: Jump targets must always be blocks with a block number. This

also applies when the jump target is changed by an R paramster.

A jump requires time. (max 10 msec per jumped block)

1.2.1 Summary example of conditional and unconditional jumps

Task definition: Within a program there must be a branch to another program

Flow chart: <: Start :)

Branch

Program ‘1 Program 2

G
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Programming

NOO5 GO1 X...
NO10 @ 01 045 R10 R20 , Absolute jump to program 2 if R10 = R20

NO15
ND20 Program 1
NO25
NO30

NO35
o

— NO40 @ 00 070 Unconditional jump from block 70, in order
- Ngqs & to skip program 2
NOS0 Program 2
NO55
NO60
NOGS
—» NO70 GOO Xese
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2.1 @ 10 "Sguare root"

Application: Square root extraction
Example: See programming

Programming @ 10 ‘ Re:e

Command: extract squars
root

R parametser for initial value
and result

Example:

N10 R10 25

N75 @ 10 R10 Extract the root from the value in R10

N8D . From the next program block (as shown N80O) the R10
contents are 50

*

Note: - Only define positive values
- The largest valus is 99999999,
- The smallest value is .00000001
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2.2 @ 15 "Sine" | ‘
Application: Calculating the sine of an angle

Example: ses 2.2.1

Programming @ 15 | Re.

Command: calculate Sine -:]

R parameter for initial value and result ——

Example:

N10 R17 45 R17 loaded with 45

N75 @ 15 R17 Calculate the sine of the value in R17

NBD . From the next program block (as shown N80), the R17
: contents are ,7071067

Notes - Positive and nagative values are allowed

The largest valus is +359,99999
The smallest value is ~359,99999



8 (P2)

2.3 @18 Arcustangens (available from Software 02 onwards)

Application:

Programming:

Command:

Calculation of angle with the help of an
arcustangens function

@18 R

42

Arcustangens

First R-parameter for defined
value band result

Following R-parameter for defined
value a

4—5""'

. Example:

N10  R10 20
N15  R11 30
N20 18 R10

R10 = + 33,69007°

Note:

R10 Toaded with 20 (b)
R11 Toaded with 30 (a)
Calculation of arcustangens

%-]-Of—»mo

Result ..ound in R10

Parameter R99 is not allowed

A.12.83
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2.3.1

Summary example for Chapters 1.1 ~ Chapter 2.2

In conjunction with the drilling pattern figure below, the approach of defining

a cycle is outlined below

a) Task definitions
Around a programmed middle point and radius value, holes should not be
symetrically drilled. The number of holes required must also be defined.
b) Establishing the necessary parameters (Programming)
fY B
' 7~ ~
"‘/,/ ) \\\“~
%ﬁ’/ g
I
;
|
I
£ 0 3
\\ // é
® X
e
R22, R23 MP, middle point of the drilling pattern
R24 Radius
R25 Starting angle (when changed this causes the hole pattern to rotate)
R26 Pitch angle. 1If the pitch angle is defined as 0, the number of
holes dictate the pitch angle
R27 Number of holes
R28 Drilling cycle number (G81 - GB9)
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A.12,.83
c) Which functions are necessary ? Function .
Pitch angle = 0—#=calculate the Division
Pitch angle
- Calculated X co-ordinate.
4//’17,,~”'B"’72JY = cos Alpha * R
7 .
| X cos Alpha = sine (Alpha + 90°) | Sine
‘ Multiplication
- Calculate Y co-ordinate .,
R . .
Y Y = sinefplha * R Sine
4 3 2 Multiplication

- Logical decisions ,

-~ Counter and reference to the absolute system .

A listing of these functions shows that the
middle point task can be omitted.

Conditional Jumps '

Addition
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d) Define a flow chart

Load pitch angle
internally as 360°

_1

Divide the pitch
by number of holes

Set counfé} to O
Set constant = 1

Yes!

Holes must be
divided up;
Process
division results

/1 pitch angle = 0 ?

No

Set pitch ' angle internally
=0

and add’ pitch angle

‘No

Set actual angle = 0
and add start angle

Prepare cosine calculation
cos a = sine (a + 90°)

Calculate cosine

1

Prepare sine calculation

Calculate sine

1

Set X zero and
MP

add in radius

®

A.12.83

Constant increments the
counter by 1.

Result of division of no
importance |
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R::: !Y
Calculate X co-ordinate XMP

X co~ordinate plusmiddle point X
= X absolute

Set ZmP zero and add in radius

Calculate Y co-ordinate Y MP Y=sin °*R

Y co-ordinate plus middle. point Y

= Y absolute

Call SR speicified by R28. In the
first GO0 G90 block move to
co-ordinates X and Y

Actual angle plus pitch angle

Increment counter by 1

@Eg_k No <:ﬁumber of holes exceeds counter valu?:>

yes

END
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e) Defining internal parameters

The parameters R50 - R99 are employed because they can be
disabled to the NC display by the signal "Cycles disable"
to the interface. (See Chapter 2.2.1 section g.)

Internal parameters are sometimes necessary for intermediate
calculations. The fixed program parameters should not be
changed during a cycle becauss the values are often repetitively

transferred to internal parameters.

For the drilling pattern example, the internal parameters are

used as follows:

R50 Internal pitch angle

R51 Actual angle

R52 Counter

R53 = 1.

R54 cos (RS1).

RS5 sine (R51).

R56 Xup (absolute) middle point

RS7 _ Yup (absolute) middle point




8 (P2)

f) Programming

L. LN 4
N1 R50 360
N2 R50/R27

N3 R52 0 R53 1
— N4 @ 01 6 R26 R52
N5 RS0 O + R26
L—N6 R51 0 + R25
N7 RS54 90 + R51
N8 (@ 15 R54
N9 R55 0 + R51
N10@ 15 R55
N11 R56 0 + R24
N12 R56 . R54
N13 R56 + R22
N14 R57 0 + R2l
N15 R57 - R55
N16 R57 + R23
" N17 LR28
N18 R51 + R50
N19 R52 + R53
L N20@ 02-7 R27 R52

N21 M17

This cycle is also
programming.

2 -9 A.12.83

- SR number for cycle call

- Internal pitch angle definition = 360°
- Internal pitch angle divided by the number of holes

Counter set 0 : Load constant 1
Jump to N6 if pitch =0

- Load pitch angles into RSO0

- Load start angle into R51 (&)
Start angle + 90° = o |

Find sine of & !

Load start angle ©

- Find sine &

Load radius into R56

- X = cos X LR

- X 4+ Xmp = X

- Load radius into R57

- Y = Sine ™ .R

- Y + Ymp =Y

- Call SR defined by R28

- Increment counter + 1

Is counter value smaller than the number of holes?
Jjump to N7

- End of cycle

shown on page 6 - 60 using polar co-ordinate
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|
|
g) Test .

Before issuing a sub-routine, e.g. as above, the programmer must

test it. For this purpose it is advisable to remove the "Disable

cycles" signal (0 signal) from the interface, thus permitting single
block operation. The results of the R parameter calculation

can be checked on the NC display.

When the cycle functions correctly, the "Disable Cycle" signal can
be re-applied (1-signal). This signal also stops the cycles

(i.e. the SR's) numbered L8O - L99 and L900 - L999 being changed,
punched out or displayed. Further, the three types of operation

shown below will be executed much faster by: .

1) Changing, chaining or defining parameters with an R number Z 50
2) Programming no additional functions in the same program block

3) Making the interface signal "Disable cycles" active (1 signal)

The variable values of the R parameters R50 - R99 are not displayed in

the "Automatic! mode

In the preceeding example blocks N1, N2, N3, N5 to N16, N18 and N19

are executed much faster.
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3.1 @20

A.12.83

" oad address parameters"

Application:

Example:

Many applications require not only
variable count values but also variable
addressing. An example is that of a
boring cycle which is normally completed
with the 7 axis as the boring axis.
Variable addressing permits execution

of the boring cycle with another axis.

As it may be necessary to switch other axes

in a similar fashion, in addition to the
values (ROO - R99) the address parameters

@ 90 - @ 99 are available., @ 20 instructs

the control to load an address parameter.

see 3.1.1; 3.1.2.



8 (P2)

A.12.83

Programming:

a) Address parameters € 90 - € 99 load directly the address

code of an axis (Machine parameter)

N... €20 €93 + _3  LF

—
Load the address parameter }._________
with the address code

(Axis nr)

Address parameter. I

+ sign permits a direction change for the axis }—
8.0. Z

ASC-II code for Z {

b) Address parameters @ 90 - € 99 loaded indirectly to an address
as an R parameter

N... €20 @97 + R49 LF

R49 is loaded with the r'equir'ed|
address code prior

to the execution of this block

The address parameters ( @ 90 — @ 99) are related to an axis which
is detailed in the machine parameter/address/ and address code listings
in the appendix. The axis sign can be changed as necessary (multiplicative

working).
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3.1.1 Application example 1

The normal L81 cycles should as required, be applied to any boring cycle

Sub-routine L81 (Drilling, Centering)

|
\
1 Define the following parameters: Respective sub-routine

RO2 Reference plane, return plane (R81 cycle) with Z axis
as the boring axis

RO3 Drill depth

%- -— Positioning L8100
= plane N1 GOO G60 G9O Z RO2
7 RO
. .—R02 N2 GO1 3
A N3 GO0 7 RO2
i M7

I -

- -—R03 2

[=]

Q

&

R11 is defined for the definition of the boring axis. The R11 inputas
‘ an address code definés the required axis (see appendix). .
R 11 3 A7 axis

R11 2 2Y axis
R 11 1 &% axis

The changed L81 sub-routine cycle is as follows:

L8100 Defined addressing via R11

N1 @20 @ 99 R11 Address parameter @ 99 instead of Z axis
N2 GO0 G60 G90 € 99 RO2

N3 GO1 € 99 RO3

N4 GOO €@ 99 RO2

M17
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3.1.2 Application example 2

R4S
A RO

P3 w——s P4 (Exit point)

e

P2 - Pi

-§P00I67.0

| The outlined program should apply in all planes. The side lengths
should be entered intoparameters R0O1 and R02 and the axes defined
under parameters R48, R49. The start point for the subseguent program

is point P4,

L557 ' SR number

NO @ 20 @ 90 R48 Defined address R48/€@ 90
N5 @ 20 @ 91 R49 Defined address R49/@ 91
N10 G91 € 90-R02 P1

N15 @ 91-RO1 P2

N20 @ 91 RO2 P3

N25 @ 91 RO1 P4

N30 M17
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3.2 @ 21 "Reference preparation"

Applications Reference preparation is a special function

to enable stock removal cycles (Sprint 8T).
For stock removal cycles, the contour is
defined in a sub-routine. This allows the
contour to be programmed with all the control
options (brief description of the contour,
radius programming).

‘ As the stock removal cycle is programmed
as a'nmormal sub-routine", all block information
is required in R parameter form. The refersnce
preparation divides up the programmed contour

blocks. This data is then defined in R paramsters.

Example: See 3.3.1
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Programming: N... @ 21

Command: Prepare reference}—————————

€ 21 is always programmed when a new intersection value must be
calculated in conjunction with € 22. This case applies whenever

~(in a block on its own)

a new contour element is encountered in the order of execution.

Example

o0

The contour is programmedin L50, as follows:

L5000

N5 G90 GO1 X35 Z40
N10 GO2 X65 z25 I15 KO
N15 GO1 X85

N20 X120 Z15 M17

A call of the stock removal cycle (L95) informs the control that

R20 50 is the number of the SR.
R21 20 is the X start point
R22 50 is the Z start point
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When turning metal, the stock removal cycle starts at point F.

From

A.12.83

the stock removal program, the reference preparation function @ 21 and

the intersect calculation function @ 22 are repeatedly recalled until

the intersect calculation finds an intersect point.

sub-routine L50 in the example shown, demonstrates the case,

Block N20 in the

= :
£ . 2
4_» = = e
S +- = ]
[19] o o S o (=
w o o8 | B | =
o, Q (o]
X D 4 s E [ = 1
O = O a o E 4;
26 — t o 1 )
o o [aa] — 0 < (8]
X Z [ X | Z I K| G
R81 | R82 | R83 | R84 | R85 | R86 | R87 | R88
@ 21 20 |50 |35 |40 | - |-1]1]0o
1. @ 22 Intersec. point? no
@ 21 35 | 40 | 65 | 25 | 15 0 2 0
2. @ 22 Intersec. point? no
@2 65 | 25| 8 | 25 | - - 1 0
. Intersec. point? no
@2 85 | 25120 | 15 | ~ - 1 0
4, @ 22 Intersec. point? yes
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The table shows how the @21 function paremeters the L50 sub-routine .
blocks. The intersection point calculation @ 22 checks whether an

intersect point has been reached. When this is not so, the next

block is re-defined. In the example, on the 4th iterration, an

intersect is found. This point (:) (possibly compensated) is approached,

then backed off, at 450,'by 1 mm for safety, followed finally by

a rapid traverse move to position <:) . Following a move to the

roughing depth R26, plus the back off allowance (:) ,(1 mm) the intersection
point function @22 is recalled.

N + e °

? R

N2

R26 Roughing Depth advance

This sequence is repeated until the roughing cut advance depth cannot

be found in block N20. @ 21 now divides up the next block; this is

M17. The control parameter RB8 is set to 1. It is checked logically

to see if the stock removal cycle has finished. This is not the case.

Once again the first sub-routine block is divided up by @ 21. Again ‘
a check for an intersection point is made. This is not the case in

block NS5. The control parameter R8B is set to 0. At block N15 the

first new intersection point is found stc.

Please note: Before calling @ 21, the control paramster R88 must
be set 1. This ensures that the first sub-routine

block is parametered.
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Other input parameters are:

R20 Sub=-routine number .
R21 Contour start point (X absolute value)
R22 Contour start point (Y absolute value)

These parameters are set automatically when € 21 is used
in the stock removal cycle. R 20 and R 22 are not to be
changed during the cycle.

A.12.83
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3.3 @ 22 "Intersection Point Calculation"

Application; The intersection point calculation is
a special function to enable stock
removal cycles (Sprint 8T). @ 22,
intersection point calculation, works in
conjunction with @ 21, reference preparation.
Chapter 3.2 shows how the preparation block
is parametered (R81 -~ R87). The intersection
point calculation now calculates the inter-
section point betwsen a reference block
(defined in R81 -~ RB7) and the block following ‘
the programmed @22. The results are defined
in the R parameters (R91, R92).

Example: See chapter 3.3.1

Programming: N.. @22 G.. X.. Z... (I...K...)

Command: Intersection

point calculation,

G function (00, 01, 02, 03),

Axis command,

Interpolation parameteq_
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Program sequence (see  also the reference calculation

(
programming (@ 21):

The reference calculation @ 21 parameters block N15.

| oX1 X A R81 65 (X axis block start point)
R82 25 (Z axis block start point)
R83 85 (X end point)

R84 25 (Z end point)

R85 - (Interpolation parameters I)

R86 =~ (Interpolation parameters K)
R87 1 (G function)

The calculated values are
corrected in X and Z to

z allow for the final pass.

The intersection point calculation is called from the program..

. @ 22 GO01 G90 Z-99999 The tool tip intersection point is now point G
in this example.

The intersection point is defined in:

R90 1 - 1 means the intersection point is found (0O-not found)
R91 75 - X intersection point
R92 26 - Z intersection point

This point can only be approached in a GO1 block.



8 (P2)
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A straight line is defined by two
points. In an @ 22 call, only one

point is programmed. The second point

is automatically given as the end point
of the last positioning move. In this
example, therefore, by the advance path of
the roughing cut, R26 and the 1 mm back

off distance.
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3.3.1 Stock Removal Example covering points 3.2 and 3.3
"Stock Removal cycle L95"

The stock removal cycle is written as a sub-routine in NC language.

DIN 66025 specifies paramster chaining commands and special commands.
The special functions are uséd, the reference preparation function @ 21
and intersection point calculation function @ 22.

Below, the example clarifies a stock removal cycle "Outside contour
turning" with one parallel contour finish pass. In order to eass the '
understanding, all non-pertinent program parts concerning this stock

removal cycle are ignored.

pParameter definition - "Technology"

R20 50 Sub-routine L50 defines the finish contour.
R21 20 X contour start peint (absolute)

R22 50 Z contour start point (absolute)

R24 1 X finishing depth of cut (1 mm)

R25 1 Z finishing depth of cut (1 mm)

‘R26 15 X roughing depth of cut (15 mm)

R27 40 Cancels C.R.C. (40 2 no C.R.C.)
R29 31 Form detsrmination for roughing and finishing

(Outside contour roughing, turning with one parallel

finish pass)

Warning: See pull-out drawing chapter 6.61
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Contour sub-routine -"Geometry"

L5000

N5 G90 GO1 X35 Z40

N10 GO2 X65 Z25 I15 KO
N15 GO1 X85

N20 X120 215 M17

Description of the necessary calculations:

There follows a description of all the necessary calculations.
Chapter 3.3.2 shows and clarifies the program. The program
jumps for this example are indicated by broken lines.

39001040
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—~ Considerations for diameter prdgramming
At commissioning the control is set up for diameter programming
in the X axis. As all axis moves within the stock removal cycle
are programmed as absolute dimensions, it is necessary to calculate
some data. For this purpose @ 25 Start preparation for cycles
(see chapter 3.6) is called up. Parameter R79 is set to 2, (for

diameter programming).

The following parameters must be calculated:

- R24 X axis finishing depth of cut
-~ R26 X axis roughing depth of cut

R78 is another parameter inte which a counter.value is loaded,
relating to the selected input format of the 1 mm back off distance.

This value must always be taken into consideration.

- Calculating point B

In order to calculate point B in our example, the start point for

the advance of the roughing cut, the Z start point (R22) and the

X contour end point are necessary. The X contour end point is

obtained from the reference preparation function @ 21. This is

called up in a program loop, until the Control parameter is 1.

In this case RB83 contains the end point of the last block (See

also @25 reference preparation). This results in the axis contour start
point and the X axis contour end point being incremented by the

back off distance with  sign. On the drewing, the back off

distance has been increased from 1 mm to 5 mm for clarity.

A rapid traverse move is made to the calculated absolute position.
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Calculation for the material to be removed

The calculation for the material to -be removed is the X axis start
point,

minus the X axis contour end point,

plus the finishing allowance

times (-1)

The calculated value is corrected following every roughing cut advance.
Before a new roughing advance, half of the calculated value is comparsd
to the roughing advance depth. If the value is smaller than the roughing
advance depth, the last advance results with this calculated value. This

case is indicated by an asterisk.

Calculating the roughing advance

The advance depth is added to an aid parameter (R61) after every advancs.
This incremented distance is added to the X contour end point such that
this becomes the new absoclute advance distance. The last advance is half

the roughing depth (see Calculating the material to be removed).

Calculating the contour intersection points

The intersection points are found by the @ 22 function (intersection point
calculation). In doing so, the reference calculation @ 21 defines a block.
This block corrects the X and Z start and end points by the allowance.

The second straight which follows the programmed @ 22 intersection point
calculation is parallel to Z axis with a maximum Z axis travel distance.
(The path length is = R64 = 99999,) The X value represents the last
roughing advance. If an intersection point is found (RS0 = 1), a move
results in G01. Next, X and Z retract by the back off distance (45°).

A parallel rapid traverse Z axis move ends the cycle. The next roughing

advance can now be executed.
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If no contour intersection point is found, the reference calculation

is recalled until an intersection point is found.

Calculating point E

Following roughing, point E is approached.

This is calculated from the co-ordinates of point B (R56, R57) less
the back off distance.

Calculating point C
For the roughing part of the clearance cycle point C is approached
at rapid traverse. This is calculated from the X and Z contour start

points plus the finishing allowance and back off distance.



[

L9500

N1 @ 25

R73 40

@ 03 36 R73 R27
R73 0 R27

N36 R50 0 R21
R51 0 R22

R60 0O R26

R64 1 R88 1
R60 . R79

R74 0 R26

R74 . R79

N2 @ 21

@ 02-2 R64 RB8

R64 10
R65 R29

[NS R65-R64

@ 02-3 R65 R64
R64 2

————@ 02 6 R65 R6B4

R62-1

——@ 02 7 R0 R83

N4 R52 O RB3
R53 0 R51
R68 D RSO
R69 0 R84

Stock removal cycle

Result R78 Count value = 1 mm

R79 2 = Diameter
Load constant 40 into R73
40 larger/equal R27(41,42)
R73 contains e.q. 41, 42, 46
Load X contour start point into R50
Load Z contour start point into R51
Load Roughing depth into R60 «
Load constant 1 into R64 and RB8
Multiply Roughing depth by 2 = rough X

Roughing
Load Roughing depth into R74 i

Calculation
Multiply Roughing depth by 2 = rough X -

1 Reference calculation,
[ Calculating point B

Reference calculation is repeated
until M17 and R88 = 1

Load constant 10 into R64

Load cycle type (R29) into R65

With R29 31 result equals 21

Is R65 larger than R64 (1 larger than 10)?
Load constant 2 inte R64

Is R65 larger than R64 (1 larger than 2)?
Load constant -1 into R62

Is X contour start point larger than X contour end point?
Load X contour end point into R52

Load Z contour start peint into R53

Load X contour start point into R68

Load Z contour end point into R69

Results in different cycle call.

sbuTtuaem

G*g9 Is3deyj BuTmeap 3no TTNd

weiboad Tenowsy 0038 Z°g°S
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®
¥

r—-—k——-@ 02 8 R84 R51

I N5 R63-1
@ 00 85
|_{»N6 R62 1

N85 R58 0 R62
R58 . R24
R58 . R79
RS9 . R63
R59 . R25

R68 - R52
R69 - RS53

|
|
|
|
]
|
|
|
|
|
|
]
|
|
|
|
|
|
| R61 O
| R64 99999
| R65 20
| R71 O
| (-@ 02 9 R65 R29
| R56 O R52
I | R57 O R53
! | R65 30
| | @ 02 24 R65 R29
I Y N9 R76 O R78
' R77 O R78
: R70 O R29
| 2x R65 10
, N10 R70 - R65
| @ 02-10 R70 R65
| R65 1
|

Is Z contour end point larger than
Z contour start point?

Load constant -1 into R63

Jump to N85 (absolute)

Load constant -1 into R58 with R62
Roughing depth X.(-1)

(-Roughing depth X) .2

Load constant -1 inte R59 with R62
Roughing depth Z . (=1)

= (- Roughing depth Z)

X contout start point minus

X contour end point

Z contour end point minus

Z contour start point

Load constant 0O into R61

Load constant 99999 into R64

Constant 20 into R65

Constant 0 into R71

Is R65 larger than R29 (20 larger than
Load X contour end point into R56

Load Z contour start point into R53
Load constant 30 into R65

Is R65 larger than R29 (30 larger than
Load back off idstance (1 mm) into R76
Load back off distance (1 mm) into R77
Load cycle type (29) into R70

Load constant 10 into R65

Cycle type =10 (31-10 = 21)

Is R70 larger than R65 (31 larger than
Load constant 1 into R65

Results in different cycle call.

31)?2

31)7?

10)°?

Roughing depth

calculation

Calculating the

material to be cut

(zd) 8

6L — €
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@0

11 R70 R65

N11 @ 20 @ 90 90
@ 20 @ 91 88
R76 . R63

R77
R77
R67
R56
R57
N12

R60
R62

R62
R63

R68
R52

R53

(e{3]u]

R53

. Rb62
. R79
0 R62
0 R53
0 R52
R56 - R76

. R67
. R78

. R79
. R78

- RSB
- R62

- R63

G90 XR52 ZR53

R63

R70 = R65 (1 = 1)

Load address parameter @ 90 with Z
Load address parameter @ 91 with X
Back off distance . R63

= (-back off distance)

Back off distance . R62

= (-back off distance)

(-Back off distance) .2 (X axis)
Load R62 into R67 (-1)

Load Z contour start point into R56
Load X contour end point into R57
Z contour start point - (-back off
distance)

Roughing depth (X) . (-1)

R62 . (Back off distance)

= (-back off distance)

(-back off distance) . 2 (X axis)
R63 . (Back off distance)

= (-~ back off distance)

Delta X - Finishing allowance X

X axis contour end point

- (-back off distance X)

Z contour start point

-~ (-back off distance Z)

Move to start point A on the X
contour end point

+ (~back off distance in X)

Z contour start point

+ (-back off distance Z)

[0¢]
)
A

Axis definitions

Back off calculation

Calculation for

material to be removed
w

Back off calculation L
O

Calculation fo:x

Point B

Move to point B

Return calculation point E
oS
-
n
@
W




—»N13 R70 O R68
R70 - R61
R70 . R67

@ 03 56 R71 R70

R72 2

R70 / R72

@ 03 14 R70 R74
R70 . R67

R6D O R70

R61 R60

N14 R57 R60

R16 R60

GOO G90 @ 90 RS6 @ 91 R57
> N15 @ 21
| R81 - RSB
| RB2 - RS9
| R83 - RSB
| RB4 - RS9
| @ 21 GD1 @ 90 R64 @ 91 R57
| Re3 RSB
I R4 RS9
L@ 01 - 15 R90 R71

GO9 GO1 XR91 ZR92

G91 @ 90 R76 - R77

GOO G90 @ 90 R56

—@ 00 - 13

Load Delta X finishing allowance into R70
R70 - R61 (R70 - *)

R70 . R67 (-1)

R70 larger or equal to R70

(0 = larger or equal to R70)
Roughing finished?

l.oad constant 2 into R72

Halve R70

Is R70/2 larger than roughing depth?
R70 . (-1)

Load R70 into R60

R61 + R60 (* + R60) = R61

X contour end point + roughing depth
R61 + R60 (* + R60) = R61 -
Add roughing depth

X roughing advance

Reference calculation

X contour start point - X finishing allowance
Z contour start point - Z finishing allowance

X end point - X finishing allowance
Z end point - Z finishing allowance
Intersection point calculation

X end point + X finishing allowance
Z end point + Z finishing allowance
Intersection point found? Yes

Move to the intersection point

Back off @ 45°

Return at rapid traverse

¥ R61 = Sum of Roughing advances

1st pass R61 =0

1L

Calculation for material
to be removed. Has all

material been removed?

Calculation for the last

advance

Roughing calculation

Advance

Calculation for contour

intersection point

Roughing cut
Back off
Return

(2d) 8

e - &
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@ -

[——>N56 RS6 O R52 Load X contour end point
+(- Back off distance X) into R56
R56 - R62 Load Z contour start point calculate Point E
+(- Back off distance Z) into R57
R57 - R63 R57 ~(- Back off distance Z)
GO0 G90 XR56 ZR57 G40 Move in rapid traverse to the Z
start and X end positions move to Point E
R65 20 Load constant 20 into R65
R70 1 Load constant 1 into R70
———@ 02 31 R65 R29 Is R65 larger than R29 (20> 31)? _
RS0 - RSB X contour start point -(- X finishing
allowance)
RS1 - R59 Z contour start point -(- Z finishing
allowance .
R50 - R62 RE0 —(- Bgck off distance X) - calculate Point C
R51 - R63 R51 —(~ Back off distance Z) i
800 G90 XR56 ZR57 G40 fMove in rapid traverse to point C move to Point C
G071 G91 XR62 ZR63 Move to point C in GO1 mode move to point O
RB8 1 Set control parameter to 1 1st block must be called from SR
—eN17 @ 21 Reference poin% calculation Divide up the block
R83 - RSB X end point — (-~ X finishing allowance) e e e
R84 — RS5O 7 ond point - (- Z finishing allowance) ]‘ Include finishing allowance
r-@ 02 18 R87 R70 For arcs jump to N18
: gaag 2837390 XR83 ZRB3 Move in a straight line clean up contour
| ACO 19
»N18 G9 G RB7 G90O XR83 " . 1
ZR84/RB5 KRB6 G R73 ove in an arc clean up arc
N19 RB3 R58 X End point +(~ X finishing allowance) e e s
R84 R59 . Z end point +(- Z finishing allowance) :F remove finishing allowance
L@ 02 - 17 R70 R8B8B Is contour finished? All block completed}
Yes, go to point E
GO0 GBS0 XR56 ZR57 G40 Move at rapid travers to point E
R65 40 Load R65 with constant 40
@ D2 31 R65 R29 Is R65 larger than R29 (407731)7?
—>I:N31 GO0 GY90 XR56 ZR57 G40 Move at rapid traverse to point E

M17 (If point E has been reached, no move results)

(2d) 8

2 - ¢

¢g8elL°vy
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3.4 @ 23 "Tool Change"

Application: The tool change function is a special function
to enable the tool change cycles (Sprint 8T).
The tool change cycles ensure collission free tool
changes. Data are nacessafy to define the tool

change cycles,

Example: See 3J.4.1

Programmings Neeo @ 23 LF - (In a block on its ouwn)

Command: Tool change

@ 23 is programmed at the start of the L91 or L92 tool change cycle.

The following are defined in:parameters:

RS1 Actual X axis zero offset
R92 Actual Z axis zerc offset
R94 Current tool number (T with compensation number)
R95 X axis absolute tool change point
(TE date N383 5)
R96 Z axis absolute tool change point
(TE date N384 S)
R97 Largest X tool length
RS8 Largest Z tool length
R99 Largest vectoral length
Warning: Prior to programming @ 23, @ 31 must be programmed

(see chapter 4.1).
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3.4 Example for the tool change cycle L91

Thers ars to variats of the L91 cycle:

a) A protected zone programmed with X (R18) and Z (R19)

ATC
+X ,
4 T TC
+——R19
v
Z A/ =
7 o
Z
by
%
Q
7 2
7
Z 8
&

b) A protected zone programmed with Z only (R19)

8P 00058.0

Operation notes

If the calculated retract position "TC" exceeds the co-ordinates of the
absolute tool change point "TC", the retract is only to the "ATC" point or
to the respective co-ordinate (if a parameter has been programmed as 0).
If L 91 or L 92 are called up before tool lengths have been programmed, the

retract is always made to the absolute tool change point.
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. Description of the calculations
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The description of the necessary calculation follows,

Chapter 3.4.2 details the program and program description. The required

program jumps are ipndicated with broken lines.

— Calculations in conjunction with diameter programming.

Parameters R18, R19 are derived from the work piece zero point.

At commissioning, diameter programming for X axis is defined. As all

moves during a tool change cycle are in absolute terms, it is necessary

to calculate the R18 X protection zone value and therefore @ 25 is called.

(Cycle start condition.) Parameter R79 is set to 2 for diameter programming.

. - "TC" Calculations

Case a) X traverse distance

Z traverse distance

Case b) Z traverse distance

X traverse distance

X-protection zone + largest X length

Z protection zone + largest Z length

Z protection zone + largest Z vectoral
length

X position is loaded via @ 24 and defined
as the traverse distance. UWhere there

is only one axis programmed (traverse
distance 0), ths tool compensation is
cancelled via T R94.

This also applies for the X axis.



L9100
N1 @ 23
@ 25

R78 O R18

R78 . R79

G40 G9O0 RSO O
R92 0 R19

GO ZR19

-————- @ 01 7 RS0 R99

———@ 01 3 R90 R18
R92 R98

" R91 O R78

-@ 02 2 R90 R91

|
| R91 R97
|
@ 00 4
L»N2 R91 - RO7
@ 00 4
L — N3 R92 R99
@ 24 X
N100 R91 O R93
L_._._—_’.NA @ 02 7 R92 R96
|
|
| ———@0 25 R90 RY1
|
+———@ 02 7 R91 RIS

bod

Tool change cycle

Tool change

Initiate start condition for the
cycle

Load X protected area into R78
Double for diameter programming
Cancel CRC, G890, Load R90 with O
Load R19 contents into R92

Move into R19 distance at rapid
traverse

RS0 = R99 vectoral length = 0
R90 = R18 X protection zone = O
Add the largest Z length to Z
protection zone

Load R78 contents into R91 (X
protection zone)

Is R90 larger than R91 (0 larger
than X protection zone?)

Add the largest X length to X
protection zone

Jump to N4 .

(=X protection zone) - largest X
length

Jump to N4

Add the largest vectoral lsngth to
Z protection zone

Load X position into R93

Load R93 into R91

If R92 is larger than R96 the Z move
distance exceeds the Z absoclute tool

change point

Is R90 larger than R91? O equals
larger X mave

Is R91 larger than R957 X move
exceeds the X tool change point

Defines the largest tool
Inclusion for

diameter programming

Move to the Z protection zone
Jump if no tool lengths are defined

Calculate ZTC . case A

Jump when X zone negative

Calculate XTC . case A

Calculate - XTC , case A

Calculate ZTC . case B

Jump when ATC coordinates are exceeded

in Z axis

Jump if X move is negative

Jump if ATC coordinates are exceeded

in X axis

weIboad 8T0A0 8bUBYUD TOOL Z°H°C

(zd) 8

9¢ - ¢

¢8°clL'v




®
@0

——4+N5 @ 02 RS5 R91

N6 TR94 XR94 ZR92

|
|
l
|
l
l
I
|
I
! @00 8
I

— —— — —»=N7G53 TR94 XR95 ZRS6

N8B M17

if R95 is larger than R91, the absolute
X tool change point is larger than the
X move, move X and Z to TC: cancel the

tool offset

Jump to NB
Move X & Z to ATC; Cancel the tool

offset

Revised cycle see page 6-1

Jump if the ATC co-ordinates
are exceeded; X axis move to

TC - cancel the tool offset.

Move to ATC - cancel the tool

offset

(zd) 8

e - g

¢8°cL v
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3.5 @ 24 "Load Position Value"

Applications

Example:

Programming:

The function enables an axis position or the
angular position of the spindle to be dstermined.
The function realises in turn the following

functions:

— Tool lengths determination
- VUWork piece measuring

— Start point determination

See 3.5.1

N eoe @ 24

Command: Load position

Load the position of the
If the

angular position of the

axis as addressed,

spindle is to be loaded,

program the S address.

Indirect address input:

The address into which the
position should be loaded,
is indicated by an address

parameter (as shown @ 90)

@ 90 LF (In a block on its own)

Neoo @ 24

Z LF (In a block on its own)
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The position value referred to the tool refersence point is determined
from machine zero. The position value in turn is deposited into a fixed

R parameter, R 93,

The spindle angular position obtained and stored in R 93, on programming
@ 24 S, is the angular spindle position in the MO3 direction from the
marker. An accurate transfer of the position value is only possible when
axis positioning or spindle positioning has finished. The @ 24 command
to load the position value is only executed when axes movements have

finished as a result of control supervision.

Please note: The position value derived from machine zero
is only set after reference point approach and
cannot be altered manually or by the program.
Loaded is the distance between the saddle reference
point and the machine zero point of the programmed

axis.
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3.5.1 Example:

3-30 A.12.83

Position - Establishing tool lengths

Tasks

Machine requisites:

Sequencs:

WARNING:

Tool lengths are to be measured using the machine,

The machine must be fitted with an optical measuring
system. The geometric cross wire data is referenced
to machine zero and defined in protected parameters

e.g. R64, R65,

The operator moves the tool coincident with the
optical system cross wires. The "Measure Tool"
push button calls the PC sub-routine (L 850). 1In
conjunction with the "Operator Aids" function (see

chapter 5.2), the operator then inputs the respective

'tool offset number. After pressing "Cycle Start" the

sub-routine is executed. This cycle calculates the
cross-wire position with respect to the machine zeroes
and the actual position values., The result are the tool
offsets, which are stored in the operator'!s defined

tool offset store.

The "Measure Tool" push button pre-supposes a PC

program,




8 (P2)

3 - 3 A.12.83
Sub-routine:
L. 850
NOOS5 R64 100 R65 15 X and Z cross wirses position
NO10 @ 24 X Load X axis position into R93
NDO15 R60 O R93 Transfer X axis position into R60
NO20 @ 24 Z Load Z axis position into R93
NO25 R61 0O R93 Transfer Z axis position into R61
NO30 R64 - R60O Calculate D X
NO35 R65 - R61 Calculate A Z
G92 T R66 X RG4 Z R65 Store A X and A Z in the tool store
m17

R66 2.0 (TO number) input format (see chapter

& L650 (Measure Tool) :}Key with clear text and
5.2, Operator Aids).
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3.6 @ 25 "Start conditions for cycles"

Application:

Example:

Programming:

Commands: Start conditions

for cycles

The start condition function for cycles

is defined in two parameters:

R79

R79

R78

R77

1 X axis radius programming.

]

n>

2 X axis diameter programming.

is loaded with a count value in the
correct format, representing the 1 mm
distance.

8.0. 1 in metric with the decimal point

e.9. 1000 in metric without the decimal point

is loaded and is used as an intsernal control
marker. This value has no meaning for the

end-user.

see 3.3.71; 3.4,.1

N'..

@ 25 LF (In a block on its own)
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‘ 3.7 @ 29 "Load/Read system stores"

Application:

This function gives access to the NC control
system memories for user programs. It permits
read-out from memories and the loading of some

system memories (write).

The following system memories are accessed:

— Tool geometry

~ Tool uwear

- Settable zero offset
- Additive offset'

- Resolver shift

- G92 zero offset

~ Preset Value

=~ Actual offset

- R parameter

- Machine paramsters

- Programmable additive zero offsets
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Programmings N...@ 29 1 63 01 17 LF (In a block
B B on its ouwn) ‘

Command: gsggéﬁeggore}'_'

Read system store
Load system store

Read machine parameter

1st Digit: 1
2
3

2nd & 3rd Digit: Nr of an R parameter (as shouwn

R63). This parameterts value
is either the value read from
the system store or the value
to be defined in the system
store.

4th & 5th Digit: Memory store code
01 = Tool geometry
02 = Tool wear
03 = Settable zero offset
04 = Programmable additive
zero offset
05 = Resolver shift
06 = Preset value
07 = G92 offset
. 08 = Actual shift
09 = R parameter
10 = machine parameter
11 = Addition offset
18 = Background
memory
19 = Special flags
R parameter number (as shown R17) .

This R parameters data, five
decades of coded information,
specifies the actual store the

@ 29 function must address in the
stors areas defined by the 4th &
5th digits

1st & 2nd Digits: e.g. Axis number (For further information, see overvieu
Chapter 6.9)

3rd& 4th & 5th Digits: Ident. number, e.g. the number of the settable zero offset
(For further information, see Chapter 6.9)
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As a result of this store access, the load actual value command @ 24, for
example,can read out the current position with respect to the machine zero and

be used to define some other co-ordinate system .

1st Example:

Task: The position of a workpiece face with respect to the workpiece refersnce

must be determined in the X axis with a position sensor.

M = Machine zero Zi
M'= Resolver shift
C = G92 or preset

XMW= Zero offset

After loading the X axis position, with respect to the zero point by utilising
the @ 24 function, the value deposited into R93 is used to calculate the

displacement value of the new workpisce reference point.

Displacement: (Absolute positiod - [Actual shift]
-[Resolver shift ] - [Preset value]
-[692 offset ].

Actual shift: sum of tool offsets (evt. mirrored)

+ sum of all zero offsets
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Programming:

N235 R20 01 001
N240@ 29 1 60 05 R20
N245@ 29 1 61 06 R20
N250@ 29 1 62 07 R20
N255@ 29 1 63 08 R20
N260 R93 - R60

N265 R93 -~ R61

N270 R93 ~ R62

N275 R93 - R63

N280 R70 O R93

3 - 36

Call the 1st Axis (X axis) and the group
Load X axis resolver shift into R60

Load X axis Preset value into R61

Load X axis G92 offset into R62

Load X axis actual shift into R63
Absolute position - Resolver shift
Absolute position - Preset value

G92 offset

Absolute position - Actual shift

Absolute position

Load displacement into R70

A.12.83
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‘ 2nd Example:
Task: A measuring cycle is to load parameters RO1 and RO3 with the X Y and

Z axis zero offset values.
The measured values are then to be loaded into the 3rd zero offset

group of the SINUMERIK Sprint 8M.

Flow Chart:

N45 Calculate and load
RO1 - RO3

_i Sub-routine

Load RO5 - ROS

=

NS5 Load RO4 with @ 29

!

N60 Load RO4 into system
store with @ 29

-
|

I

|

|

|

I

I |

|

| '
|

|

I

|

|

I

|

I

I

I

N65S Is Z0 for the 3rd v
axis loaded? o8
1 No

Increment the axis

e

N70 number
N75 Increment R parameter
number
N8O Jump to block No 55
- e M = p—
mm e ——
N85 | Additional program! |
b e ot 0 et e e o e e e e J
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Programming:

Parameter

3 - 38

N50 RO5 1003 RO6 1000 RO7 1 RO8 1 RO9 3003

N55 @ 29 10409 ROT

N60 @ 29 20403 RQ5
N65@ 01 + 85 ROS RO9

N70 RO5 RO6
N75 RO7 RO8
N8O @ 00 - 55
N85
clarifications
RO1 165.015
RO2 1003.598
RO3 29.712
ROY

RO5 1003
RO6 1000

ROT 1

RO8 1

RO9 3003

New X axis ZD value
New Y axis Z0 value

New Z axis ZD value

Contains the valus for transfer
(X, Yy Z)

@ 29 coding (1st axis 3rd Z0 group)

Value for axis number increment (Y, Z)

@ 29 coding (R parameter number)
(leading zeros may be ommitted)

Value for R parameter incrementing
(RO2, RO3)

Comparison code (3rd axis)

A.12.83
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‘ 4,1 @ 31 "Clear buffer"

Application: Many control signals at the interface
(parallel or PC) are not given directly
to the NC working memory but routed
indirectly via the buffer memory. Some
of these signals are listed below and can,

for example, be called with M functions:

~ mirror image -~ Exterpal additive
- zero point shift zero shift
group (8M/8MC)
- R parameter input - external zero shift

- synchronous moves (8MC)

- external tool corrections

If these signals are addressed within a working program and active in the
following block, the buffer must be cleared. Otherwise, the selected control

signal will be active some blocks later.

The buffer can be cleared with the @ 31 function. 1In the program block

containing @ 31 the interface is told that one of the above datum should

be transferred to the NC. 8.g. with an M function. On recognising the

function, the interface disables the interface signal “Read in Enable"
. until the transfer of data to the NC has finished.
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Example: Neoeo M.

Programming Neoo @ 31

Command: Buffer clear

4-2 : A.12.83

The interface disables "Read in Enable"
and transfers data to the NC. After data

transfer, the disable is removed.

(In a block on its own)

L 999 is provided as this function is suitable for both normal programs

and sub-routines (see programming manual). The L 999 program is as follows:

L 99900

@ 31

M17 LF

Example: Select the external tool compensation

e.g. following tool measurement

N15 lvl..

N20 L999

N25. LN ]

Select and transfer external tool compensation

value. Disable "Read in Enable"
Buffer clear

New tool compensation is calculated and is
effactive in block N25. 1In block N20, instead
of L999, @ 31 could also be directly programmed.
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4.2 @ 30 "Reference to machine actual value system"

\, Application: It is often required to approach a fixed point of the machine,
e.g. the fixed tool change point. By programming @ 30 , it

is possible to suppress

- all zero shifts

- the preset shift

the G92 shift

the DRV shift (handwheel shift)

Programming: N...®30 X ... 2 ... LF

Command: Reference to
machine actual

value system

Attention: The command ® 30 is effective in one block, i.e. it must

. be repeated in subsequent blocks.

Please note also: By setting machine data TE N424, BIT 2 "G53 as ® 30",

programmingG53 has the same effect as programming @ 30.
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5.1 @ 90 to @ 99 ‘"Address parameters?®"

Application: This enables variable address
parametering in addition to variable
count parametering

See 3.1, 3.1.1, 3.1.2, 3.3.1. for further application use
and programming information.
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5-2 A.12.83

5.2 & "Operating Aids" (In preparation)

Application:

Example:

Aiding the Operator when manually entering
sub~routines or cyeclss. The name, number and

use of the parameters is displayed in clear

text by the NC, automatically, following input

of the required sub-routine number.

The respective text, limited to 14 characters and
the format of the R parameters can be defined by

the programmer.

Stock removal cycle:

L09500
N1@ 25

N31 GOO G90 XR56 ZR57 G40

M17

& L0O95
R20 3.0
R21 -5.3
R22 -5.3
R24 1.3
R25 1.3
R26 2.3
R27 2.0
R29 2.0

M17

"Stock removal cycle"
closed with an M17

(Stock removal) B
(SR contour type)

(X contour start point)
(Z contour start point)
(X finish allowance)

(Z finish allowance)
(roughing)

(CRC direction)

(stock removal cycle type

Clear text key and

format requirements

L
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The Operator Aids clear text key is appended to the sub-routine and closed
with M17. The key is normally written without block numbers and starts with
"g" fgllowed by the sub-routine number (3 decades) and the name of the

sub-routine in clear text.

Example: & L095 (Stock Removal)

In the subsequent program lines, the sub-routine R parameters are defined.
A line starts with the R parameter number, followed by the parameter input

format and ends with the clear text which clarifies the input value. Any number
of program texts can be written.

Examples R21 - 5.3 (Start Cont. X)

The format entry consists of a number before and after the decimal point.
These numbers indicate the maximum number of digits permitted before and
after the decimal point. The "-" sign indicates whether the decimal value
can be positive or negative. A format without sign indicatss that only a
positive value is permitted. An input by the operator is checked for format.
When the format is disallowed, the value is not transferred to the control,
only underlined. This error can be rectified by pressing the "Clear" push
button and re-entry of correct data. The length of clear text on one

program line is 14 characters. The mandatory brackets around the clear text
are considered to be part of the text. 1If more than 14 characters are defined,
the control defines the 14th character as a close bracket automatically. The
remaining text is not displayed.

The key is closed with an M17 in a block on its oun.
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6.0 Appendix

6.1 Cycles 8T/Sprint 8T

|] I»'“‘“ || d El»‘l"- ]' l..J l_’l.,ﬁ IJ"'”‘J @»’:-!'."

[

B OR3Z RBS 8 RDE RS9 @

A

21
S ip ik
1 0y
i
e
i

of
I
a)
143
=

2 RVE B R1E
RV3 R2L @ RPE RS2 8 R4S
12 R22 RIS

0

i A1 S

L]
)

-’
R
Ty

I
e

oY

2z Ron Ris
Ra. F*"

WA

Me Red - RET

4 REE RS

B ORS1L RpaR
ERE 5
Md EERZ 2 RSS Rl
MHE Rz RS
EREH T
M& RS Ras
MY EE2 8 RIS e
M2 EFEl 12 B985 RLS

]_ H

2R
Gl 10 RIS RS
TRE24 WRE31 FRSS

BER 11

MG BEZ 44 RS RS
TRSY ZRIZ

EBEE 10,

Mt @E1 A5 ROG R4S
EED 12

MLS R3S RS

Rz RE2

BEE 12 RID R2E
TRZ3 ZRoE

EEe 14

ME ZR1s

BEl ~15 R3I89 RS
M1z TRS4 ZRE5aE

HEoS

ML MAT

A.12.83
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B2l 6 B3
RS - R3A

T
a3 ]
idi
T
Ex)
in
n
A
1
)
1]

ROs - RRZ RTE & RLEZ

RPS . ORYD RZ3L 6 RVE R22 O
Bz 12 R91 RIS

pEl 2 R9E RSS9

0

& FERE RLS
R2E R1E

(s MU
PUE LI IR

Ma R

EEn 5 ‘

M4 BEz 2 RIS RBL

M5 REZ RS9

eag ¥

Me RE21 RE2D

MNP BEZ 2 R2Z2 RIS

HZ Bl 12 B2 Rl

[T ol o)
e 1

BEd L8 RPE R4S
TESY WR31 ZR32
PEE 44

MG BO2 14 R2L R
TR2G <R

HEE 14

Mi4 @al 15 FE9a B9
EEaE 42

H1S RET RTE

RET RSl

EEE 12 RET RS
TRE4 HR9S

BEs 14

HE =RFE

EFRl —-15 RSED RS
H1z TRE34 HESS

ZREE

M1l MV

in

1 R

A,12.83
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LSRR Gad 396
FIE Red L RVE

FEE RFT

RV
A REE

MG RSE 28 RS S0

miEg 3

SR
RSZ @

mEE 1l
R

L ey
MAE REE

MAA RSSO R

Frem

CIsTs]
bl
fried
B e

FEy
(00T e I =
[
PN
LT W S

LS S

R
SR

1

e BRSO  RGEL R B RS

Fi

Res BORZE RS O REZE

REG RSO G REL

v 2

R B ReE medE w RER Red B RTR

A.12.83
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BRE BRE REB
el R
. - RTE

RET

P

FEL R

S RVE

12 RVH RY4
v

15 BTV RV

BORETE R

mEE 4=

FreniA

RET R

s

Raed @1 RIGT

A.12.83
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M2 @R

EEL -23 RES RTL

RES 28 RYE 4

G WRSZ ZRSE

EEZ 29 RES RED

REE - RES

REL - RS9

5 HRSH ZRS1

Gl G91 HREZ ZREI GRVI REs 4
Mg @2

BEZ 2F RES REVH

- = o
s - RERS

FRad - RE=

BE2 25 RET RTO
Gl G928 HREEE RESE FREY RED
BLER 26

MaS GREVF &
MH2E& @R -~
M27 RES 40
BE2 29 RS R2S
Ha2S R7H 196 RYL 4
RFE . R2E

RVE RE7L

G G KREEZ2 ZREE
H“REE ZRS1

Gl HWREZL ZREZZ GRPE
MES GG G50 wRES:

T oM4T

28 HSREEZ RED FREd REOD RS
__1 5

kREe

A.12.83
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-
i
=]
=

af=

2)

byl

I
ba A ]
=
o

gL

.;!:T_J by

2 i A
=0
i
(1}

1
-

Ml RSB 1 Esl 2

NE R
BAZ
REE
ME R

(e ]
O3 L=

RSE

[ ’
FEE -

Ro=

{eifad

R3S

Mg 1@

[ZIC I

BEVe
FYe
Mé& ®
BEzaE
Rag

RS,
Fe@

Rl .

F;::l'.‘.‘v 1]

T RE4
1
5

REZ
- Rl
R7S

i3 L}
i s,

4 R2E

RES

-

(5 e

ReS

]
RS
R
F&l
FEe
hory
53

TR

PV ORES

VS
fREiE
]

] ot L Rt )
- wlted

:]n]s]
MFY REZ
RSz .
R&5=

ESZ

s RTE

R

| ]
=

B OR2D RS

1 K31 1 RS2

R

-1 REZE
REE B RE1

(T3

iy
)

R

R
RSE -1 RE2 1

= RSE Red

R3Sl -1 R5E 1

R5E

el Rel @
REL

REL B

Fael

G R24 RE

-1 RE&d 8 ReS -4

-1

FVe
Ve

A=

&

F

o

R3S B©
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MHE REL2 R21L RVE
REE R2Z RES 260 RZ9 Res O RED
mL5S RES

@15 RES

&
frems
FESE RED RET B R2E Res
FE1E RS
FEe o RET

G G2E SRR FRSX
mEaz F Red Bag
RTS ~1

M RAT L

FeR
TN

EEE 4T

R

R

1 RyR 2

I 11 =
BTHR RET R
7 s O

Miadd RYZ A

M4 RET @
REF ~ RET
REF . R7E
RET LR
REF . F7
RS RET

SRS B RS

I TR
RSV - RFE

G, mR3 - REV

RSy

[EXD
G EeE -
Gon HRDE2
15 Ik N5

L

CORRE RSO OB REG TRSE KRS

A.12.83
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LOSEE 25 REZ B REZ RE4 @ RIS
REZ — R2E

RET . R24

0 GE4 GSEB ZRZ2

ME REZ —- RE4 REZ B RIE

EEE 4 RES REI
REZ REX

Gl ERES

G FRES

G ZRE2

G4 FRET

REZ RTE

TREZ - RVE

EEZ 4 RE4 REI
RE4 ~ RZd

ERE -3 REd R24
RES @ Rad

BEE ~3 RED RET
REd B REZD REZ
RES S RED
BEE ~3

N Gl ZRIE

Fay 2

A.12.83
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German text cvcles 8T/Sprint 8T

& LD91 (WKZWECHSEL Z)
R18 =5.3(SCHUTZZONE X)
R19 -5.3(SCHUTZZONE Z)
M17

& LD92 (WKZWECHSEL X)
R18 -5.3(SCHUTZZONE X)
R19 -5.3(SCHUTZZONE Z)
M17

& LD95 (ABSPANEN)

R20 3.0(UP-NR KONTUR)
R21 =-5.3(START KONT.X)
R22 -5.3(START KONT.Z)
R24 1.3(SCHLI.MASS X)
R25 1.3(SCHLI.MASS Z)
R26 2.3 (SCHRUPPSPAN)
R27 2.0(SRK RICHTUNG)
R29 2.D(ART ABSPANEN)
H17

& LD97 (GEWINDE)

R20 4.3(STEIGUNG)

R21 -5.3(START GEW. X)
R22 -5.3(START GEW. Z)
R23 1.0(LEERSCHNITTE)
R24 -2.3 (GEWINDETIEFE)
R25 1.3(SCHLICHTAUFM)
R26 2.3(EINLAUFWEG)
R27 2.3 (AUSLAUFWEB)
R28 -3.0(SCHRUPPSCHN.)
R29 3.3(ZUSTELLWINK)
R31 -5.3(ENDE GEW. X)
R32 -5.3(ENDE GEW. Z)
M17

& LD98(TIEFROHREN)

R22 =-5.3(START Z)

R24 2.3 (DEGRESSION)
R25 3.3(1.BOHRTIEFE)
R26 -5.3(ENDBROHRTIEFE)
R27 2.3(ENTSPANZEIT)
R28 2.3 (SPANBRECHEN)
17

HO 2
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English text cycles 8T/Sprint 8T

& LO91(TOOL CHAN. Z)
R18 -5.3(PROTECTED X)
R19 -5.3(PROTECTED 2)
M17"

& LO92(TOOL CHAN. X)
R18 -5.3(PROTECTED X)
R19 ~5.3(PROTECTED Z)
M17

& LDP5(MACHINING)

R20 2.0(SR-NO CONT.)
R21 -5.3(5TART CONT.X)
R22 -5.3(START CONT.Z)
R24 1.3(FIN.MARBIN X)
R25 1.3(FIN.MARGIN 2)
R26 2.3(ROUBH CUT)

R27 2.0(CRC DIRECT.)
R29 2.D(TYPE MACH.)
M17

& LO97(THREAD)

R20 4.3(PITCH)

R21 -5.3(ST.THREAD X)
R22 -5.3(ST.THREAD Z)
R23 1.0(NON-METAL P.)
R24 -2.3(THREAD DEPTH)
R25 1.3(FINISH MARG.)
R26 2.3(ACC.DISTANCE)
R27 2.3(RETRACT DIST)
R28 -3.0(NO.ROUGH CUT)
R29 3.3(ANG.OF ADV.)
R31 ~5.3(END THREAD X)
R32 -5.3(END THREAD Z)
M17

& LO9B(DEEP DRILL)

R22 -5.3(START Z)

R24 2.3 (DEGRESSION)
R25 3.3(1.DRILLDERTH)
R26 -5.3(END DEPTH)
R27 2.3(CHIP REM.T.)
R28 2.3(CHIP BREAK.T)
H17

HO2

A.12.83
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French text cycles 8T/Sprint 8T

& LO?1(CHG.OUTIL Z)
R18 -5.3(ZONE PROTG.X)
R19 -5.3(Z0ONE PROTG.Z)
M1 7+

& LO92(CHG.OUTIL X)
R18 ~-5.3(ZONE PROTG.X)
R19 ~5.3(ZONE PROTG.Z)
M17

& LO95(DEGROSSIR)

R20 3.0(NR-5P.CNTOUR)
R21 -5.3(DEB.CNTOUR X)
R22 -5.3(DER.CNTOUR Z)
R24 1.3(COTE FINIS.X)
R25 1.3(COTE FINIS.Z)
R26 2.3(COPEAU EBAU.)
R27 2.0(DIR.COR.OUT.)
R2%? 2.0(TYPE EBAUCHE)
M17

¢ LO97(FILETAGE)

R2D0 4.3(PAS DE FILET)
R21 -5.3(DEB.FILET X}
R22 -5.3(DER.FILET Z)
R23 1.0(COUPES VIDE)
R24 -2.3(PROF.FILET)
R25 1.3(SURCOTE FIN)
R26 2.3(CHEMIN ENTR.)
R27 2.3(CHEMIN SORT.)
R28 -3.D(COUPE ERAU.)
R29 3.3(ANGLE AVANCE)
R31 -5.3(FIN FILET X)
R32 -5.3(FIN FILET Z)
M17

& LO98(PERCAGE PROF)
R22 -5.3(DERUT Z)

R24 2.3 (DEGRESSION)
R25 3.3(1.PROF.PERC.)
R246 ~5.3(PROF.FINALE)
R27 2.3(TEMPS DECOP.)
R28 2.3(BRISAGE COP.)
M17

MO2
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Italian text cycles 8T/Sprint 8T

& LD91(CAMRIO UT.Z)
R18 ~-5.3(ZONA PROT.X)
R19 -5.3(ZONA PROT.Z)
H17

& LD92(CAMRIO UT.X)
R18 -5.3(ZONA PROT.X)
R19 -5.3(ZONA PROT.Z)
M17

& LD95(SBROSSATURA)
R20 3.0(NR.SP CONTOR)
R21 -5.3(START CONT.X)
R22 -5.3(START CONT.Z)
R24 1.3(QUOTA FIN.X)
R25 1.3(QUOTA FIN.Z)
R26 2.3(PROF.PASSATA)
R27 2.0(DIREZ.CRU)

R29 2.0(ASPORT.TIPD)
M17

& LD97(FILETTATURA)
R20 4.3(PASS0 FILET)
R21 -5.3(START FIL.X)
R22 -5.3(START FIL.Z)'
R23 1.0(PASS.A VUOTO)
R24 -2.3(PROF.FILETTO)
R25 1.3(BUOTA FINIT.)
R2&6 2.3(PERC.ENTRATA)
R27 2.3(PERC.USCITA)
R28-3.0(PASS.DI SGR.)
R29 3.3(ANGOLO PENET)
R31 =-5.3(FINE FILET.X)
R32 -5.3(FINE FILET.Z)
M17

& LD9B(FOR.PROFONDA)
R22 -5.3(START 2)

R24 2.3(DEBRESSIONE)
R25 3.3(1.PROFONDITA)
R26 =-5.3(PROF. FINALE)
R27 2.3(SCARICO TRUC)
R28 2.3(ROTTURA TRUC)
M17

MO 2

A.12.83
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Stock removal cycle L950

8T/Sprint 8T

W SR
LOSAAE: 2D, @9, 220 A% 1y REE
ERZ 1. RED RES
BER TE

Hi RES ZH

BAZ A ORFY RES
@S
EFYE 40
BEZ IE
R 6
MZE RSE & R
RSl 6 ReZ

REE & REE

REG . RTYD

HZ @21

ERZ -2 RTS RoE
REd 168

RES @ R&9

HE RES - REd
EOE —% RES REd
REg o

EEZ & RES REd
REz2 -1

ERZ 7 RSE REI
M4 RSE 0 RED
FET 8 R
FEs @
RED @
EE2 S
NS RED -

BOGR S5

HE REZ 4

EEAZ -4 REO RE:
M7 RSE @ RESHE
RSV B R4

REE © RE3Z

RES @ RS1

EHZ -5 RS4 RS
ME RET A

HES FSS B REZ
RSS . R&d

RE2 . RFD

FEDS 8 REZ

RS9 . RIS

RE2 - REE

RES ~- RST

RSE - RSS2

RET - RS9

Rl RyL &

-
=
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MNZ4
RES
RVE
@Ed,
FFaE
BH4
EyE
FEL
Fed
RE&d
R7E

R&@ |
RFTE .

R&sd
maz
F&d
NZ5
(Gl
o)
AR
[ e
MZ2
Ees
RET
/az

RES .

NS5

REV .

HST

EE2
RSE
EEA
HaT
HZ&
BRE
MHEZ
E2R
M7
RYS
MER
Rrr

RS

R&EE
RS
12
MEE
BZE
M7

hecd —4

o

MEL
RS

RSE

ReZ —-26
RS
1

R&Z

Rz

e RES
25 REed Rel

[

. R
RVE 4
26 FEed REFTO
RE4
Kd=]
ETE . RE4
R7Fd -4
B Rag
8 RYE
S5 R&&E RV
RT3
ERE S7 RET RTL
Fv4

""l o
A A

:T 1SE REE

A
i
=

F&2 R¥L

L= LD
ra &

fanxm;nnjm
5]
E

VR R WM

Wi

B ]
ny

@Hl
RSE

B RSE
RSS2 @ RES
B REZ

B RET

(2 iy

&k

=15

xR 326 1
(R b

FJE':-‘ 8 R&S
g REs
&1

14
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RSP
X

N B At I o i o B

m A A3
et =
X

TR Rk

bl

S W
'—
P R R S

3
...]
J

F'I-.H

Rl
V&R
R,
FaE
-ials]
Ma2
E&l,
FFE
Mt
(ET55]
M1&
[BEE
MES <
M

::;"1'

ot e

Fn -L
RS
RS
BEZ

-

= 0
-‘J

GE

BEA

EEE
MHEE
FEi
T E
Fra
FTE

. =
iy
R I S I s AL A |
RN RN IR N LT
Do = +
E]
o
fax]

oy -
v

XX
sl
- ]
[

RyE 2RSS

BOL I5 RTL RS

SE BRIl RVE

5] P”4
- RE2
FFa
R
F7E
. RTR
4
29 RET RED
G2l MEE4 FRES
Z8
GRIT GRL <R54 ZRSS IRSS KRES

E2 ~-E2 Ft—.__- F.:"

3 GE GER B2l RTE

1l ORTH R&S

- REE

FSE — REZ

- REZ

166 RVL 4
=t

:?1

Y-

GE G20 WRESE EESi
31 WEEl ZR22 GRVE LF.H

ML
MNP E

Mez

GEE G2E WREDE _F G
M1y
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6 - 16

A.12.83

6.2 Drilling cycles 8M/8MC/Sprint 8M

Drilling cycles 8M/8MC/Sprint 8M drilling axis: 2

Ilf"

Gl FrROz

53 ZRE2 MAT

L228E 5 Gea G258 ZRo2
Gl ZRoz

P4 FrRa4

G -ZRE2 MAT

L2286 @25 REZ 6 RE2 REd4 0 BEl
PG* - REE

R&EY . RBD5

G GeE G395 ZROZ

MHZ REZ — R&Ed REZ B RAZ
EEZE 4 RES REE

REZ REZX

Gl ZReZ

G4 FRE4

G ZREZ

G4 FROG

RE2 R7E

ZR&2 - RTE

Az 4 RAS REZ

R&4 -~ REAS

EEZ - R&d RAS

REed & REAS

BEE -3 REZ RV

R&d & F&EZE Re2 2

RES ~ RER

ERE —3

M4 Gl ZROZ

G4 FR&4

G ZEBZ MiV

Ladpa G GER G28 ZRaZ
Gl GEZ ZRBZ

MRBas

ZREz

G GeB MRETY MAT

S580 G Gea G20 ZRE2
G531 ZREZ

G ZRAG MLT

Lesaa MREeT

G GE@ G9O ZRES

Gl ZRBZ=

M5

G ZRie MATY

;rapid traverse to reference plane
;drilling to depth

;rapid traverse back

;rapid traverse to reference plane
:drilling to depth

;dwell at depth

;rapid traverse back

RES @ R&T 2

;start conditions

;R67 = 2* degression

;movement to reference plane

;R63 = difference to drilling depth
;end crit. R63 <=§

;R62 = absolute drilling depth

;movement to safety distance
;R63 <=degress. =2 end

;calculation next delivery
shalf delivery necessary?
;half delivery

;movement to drilling depth

;dwell
;reference plane and basic position

srapid traverse to reference plane

;thread drilling to depth G63
;spindle reversal

sback by G63

;basic position

;rapid traverse to reference plane
;drilling to depth

;rapid traverse back to retract. R1f
;spindle direction R@7

;rapid traverse to reference plane

;drilling to depth

;spindle stop

;rapid traverse back to retract. R1§
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LEvaE MREV
G Ged G926 ZReZ
Gl ZREZ=

M MS

G ZREZ2 MATF
Legda MRAT

G G688 G268 ZREe2
G1 ZRAZz
G4 FREY
M M3

G ZRB2 MLT

L2235 G Ger G2

Gl ZREE

G4 FRE4

ZREZ

G oMLY

L2gEan G Gen G290 ZRaz
G2EZ ZREZ KRR

ZRE2 KREZ MEOS

G MREY MAT

Lag2a5

B4 MATF

MEz

1

b}

3]
2
[Rx]
i

6 - 17 A.12.83

;spindle direction R@7

;rapid traverse to reference plane
;drilling to depth

;spindle stop and program stop M@
;rapid traverse back to refer. plane
;spindle direction R@7

;rapid traverse to reference plane
;drilling to depth

;dwell before spindle stop

;spindle stop and program stop
;rapid traverse back to refer. plane
;rapid traverse to refer. plane
;drilling to depth

;dwell

sback by advance feed

;rapid traverse to reference plane
sthread drilling to depth G33
;spindle reversal, back by G33
;basic position

;empty intermediate store
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German text drilling cycles 8M/8MC/Sprint 8M drilling axis: 2

R LDOB1 (ROHR ZENTR.)

RO2 -5.3(REFERENZER.)

RN3 -5.3(ROHRTIEFE)
M17

& LOB2(ROHR PLSENK.)
RN2 -5.3(REFERENZER.

ROZ -5.3(BOHRTIEFE)

RO4 2.3 (SPANRRECHEN)

M17
& LOR3I(TIEFBOHREN)

RDOD 2.3(ENTSPANZEIT)
RO1T 3.3(1.ROHRTIEFE)
RD2 -5.3(REFERENZER.

)

)

RQ3 -5.3(ENDBOHRTIEFE)

RD4 2.3(SPANERECHEN)

ROS5 3.3 (DEGRESSION)
M17
& LOB4(GEWINDE G63)

RD2 -5.3(REFERENZER.

RG3 -5.3(BROHRTIFE)

RD6 2.0(SPINDELLIMK.)
RO7 2.0(ALTE SPINRI.
M17 :

& L0855 (AUSBOHREN 1)

RO2 -5.3(REFERENZEK.

RO3 -5.3(ROHRTIEFE)

R10 -5.3(RUECKZUBER.

M17
& LOB6(AUSBOHREN 2)

ROZ -5.3(REFERENZER.

RDO3 -5.3(BOHRTIEFE)

R10 -5.3(RUECKZUGER.

M17
& LNB7 (AUSROHREN 3)

RN2 -5.3(REFERENZER.

RO3 -5.3(ROHRTIEFE)

RO? 2.D(SPINDEL FIN)

M17

)

)

A.12.83
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& LDBB(AUSROHREN 4)
RO?2 -5.3(REFERENZER.)
RO3 -5.3(ROHRTIEFE)
RO4 2.3(VERWEILZEIT)
RD? 2.0(SPINDEL EIN)
M1?

& LDBY (AUSROHREN 5)
RO2 -5.3(REFERENZEB.)
R0O3 -5.3(ROHRTIEFE)
RO4 2.3(SPANRRECHEN)
M17

& LOP0(GEWINDE G33)
RD2 -5.3(REFERENZEER.)

RO3 -5.3(ROHRTIEFE)
RO6 2.0(SPINDELUMK.)
RQ7 2.0(ALTE SPINRI.)
RO9 4.3(STEIGUNG)

M17 :

MO2

6 - 19

A.12.83
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English text drilling cycles 8M/8MC/Sprint 8M drilling axis: 2

8 LOB1(DRILL.CENTR.)
ROZ2 -5.3(EXIT PLANE)
RDB3'*-5.3(DEPTH)

17

& LDB2(DRILL,SINK)
ROZ -5.3(EXIT PLANE)
RO3 ~5.3(DEPTH)

RO4 2.3(BREAK CHIPS)
M172

& LOB3(DEEP HOLE DR)
ROD 2.3 (DWELL)

RO1 3.3(1. DEPTH)

RD2 -5.3(EXIT PLANE)
RO3 -5.3(FINAL DEPTH) .
RD4 3.3(BREAK CHIPS)
ROS5 3.3(DEGRESSION)
M17

& LOB4(THREAD G63)
RD2 -5.3(EXIT PLANE)
RO3 -S5.3(DEPTH)

RO6 2.D(REV.SPIN.DIR)
RO?7 2.0(0RG.SPIN.DIR)
M17

& LOBS(DRILLING 1)
RD2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

R10 -5.3(RETRACT PL.}
M17

& LDBA(DRILLING 2)
RO2 -5.3(EXIT PLANE)
RD3 -5.3(DEPTH)

R10 -5.3(RETRACT PLANE)

M17 ‘
& LOB7(DRILLING 3)
RO2 -5.3(EXIT PLANE)

RO3Z -5.3(DEPTH)

RO7 2.0(SPINDLE ON)

M17
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& LOBB(DRILLING 4)
RO2 -5.3(EXIT PLANE)
RD3 -5.3(DEPTH)

RO4 2.3(DWELL)

ROD7 2.D(SPINDLE ON)
M17P

& LDBY(DRILLING 5)

ROZ2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

RO4 2.3(BREAK CHIPS)
M17

& LOP0(THREAD G33)
RD2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

RD6 2.0(REV.SPIN.DIR)
RO7 2.0(0RG.SPIN.DIR)
RD? 4.3(PITCH)

M17

MO2

A.12.83
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French text drilling cycles 8M/8MC/Sprint 8M drilling axis: Z

& LO81(PERC.CENTRA.)
ROZ» -5.3(PLAN DE REF.)
RO3 -5.3(PROF.PERC.)
M17

& LOB2(PERC.LAMAGE)
RDZ2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.PERC.)
RO4 2.3(BRRISAGE COP.)
M17

& LOB3{PERCAGE PROF)
ROO 2.3(TEMPS DECOP.)
RD1 3.3(1.PROF.PERC.)
ROZ2 -5.3(PLAN DE 'REF.)
RO3 ~5.3(PROF.FINALE)
RO4 3.3(BISAGE COP.)
RO5 3.3 (DEGRESSION)
M17

& LOB4(FILETABE G63)
RO2 -5.3(PLAN DE REF.)
RO3 ~5.3(PROF.PERC.)
RO6 2.0(INV.DIR.RRO.)
RO7 2.D(ANC.DIR.ERO.)
M17

& LDB5(ALESABGE 1)

ROZ -5.3(PLAN DE REF.}
RD3 ~5.3(PROF.PERC.)
R10 -5.3(PLAN RETRAIT)
M17

& LOBG(ALESAGE 2)

RD2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.PERC.)
R10 -5.3(PLAN RETRAIT)
M17

& LDB7 (ALESAGE 3)

ROZ2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.PERC.)
RO7 2.0(MARCHE BRO.)
M17
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& L0OBB(ALESAGE 4)
ROD2 -5.3(PLAN DE REF.)
RO3Z -5.3(PROF.PERC.)
RO4 2.3(TPS.ATTENTE)
RO7 2.0(MARCHE RRO.)
M17

& L0O8B9(ALESAGE 5)

RO2 -5.3(PLAN DE REF.)
RO2 -5.3(PROF.PERC.)
RD4 2.3(RRISABE COP.)
M17

& LO9D(FILETABE B33}
ROZ2 -5.3(PLAN DE REF.)

RO3 -5.3(PROF.PERC.)

‘RO6 2.0(INV.DIR.ERO.)

RO?7 2.0(ANC.DIR.RRO.)
RD9 4.3(PAS DE FILET)
M17
M02

A.12.83



8 (p2) 6 - 24 | A.12.83

Italian text drilling cycles 8M/8MC/Sprint 8M drilling axis: 2

Under preparation!
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6 - 25

A.12.83
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Drilling cycles 8M/8MC/Sprint 8M drilling axis: variable

ETS
LEIDRCLS, A4, SRLWAR. 1RFF 8 RSS
@25

ERE RF?

HE RSS2 &7

Hi RSS2 Rad

E2R ERE RSS

G 558 G5 BRZ REZ
Gl @22 REE

G B9z REZ MLV

LEZAR RYY & REZ O
E2S

1515 Sy

HE RSS 27
Mi RS2 Riil
EIa E2 R5S
G GeE 598 B2
L B92 RAZE
54 FRE4

G E22 RAZ M

LEZER RSD 8 R?PT @ RES O REF 2
B2S R4 B ROL REE 8 RBE RES 1
BOE RTT ,

ME RSS 27

Mi RS9 Eid

EzE BR2 RER
Re? . RAS

REZ

- RBE

FEAZ 2 R&: REH
R&g -1

Me REE . RES

FEye . REE

GOGEE GRe @92 Rz
ME R&EZ - REd

A 4 Reh R

FE&3 . R&a Re

RES RET
Gl E92
G4 FRE4
5 ESS REE

G4 FREE

Res

REZ RYE

Eas RER -~ REVE
REZ . RES

BEE 4 FAS E&3

Red - RES
EEZ -3 Red BED
| =

FEd 8 RES

BEZ -3 REI RES
REd @ ReZ Red &
Fad o RER

RAG -3
N4 Gl @32 REZ
G4 FRO4

G @32 REZ MLV

o

;address parameter depending on
;software edition

;rapid traverse to reference plane
;drilling to depth

;rapid traverse retraction

;rapid traverse to reference plane
;drilling to depth

;dwell in depth

;rapid traverse retraction

;start preparations

1R67 = 2* degression

;drilling direction check
;R66 = sign

;move to reference plane
;end crit. R63 = ¢

;R62 = absolute drilling depth

;move to safety
:for next drilling

;R63 = degress. end
;jcalculate next delivery
;half delivery required?
;half delivery

;last delivery drilling

;end
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EHE BT

HEt RZ3 &7

M1l RS2 R

E2E pRz RES

G GeR GRE BR2 RAE
G GEZ B33 REZ
MR

BIZ REBZ

G Ge6 MESY MAT
LESEE RTY 6 RE2 O
25

B BV

ME RZR 8y

Ml RES% Ri1

B20 B3I RES

(EL T

BRE BTV

MG RSE SV

Ml RS2 Ri1i

EEE EIn RS3

MRET

G GRE GEE EYD RES
Gl BRI ROE

M5

G2 R1& MLV
LEVEG RYY & RS9 @

M RSE o

Ml RS2 Fld

R 3R RS

MRET

G OGER G99 3R R
1 @R RAR

M MS

G EI2 REZ MLT

6 - 27 A.12.83

;jrapid traverse to reference plane
;thread drilling to depth G63
;spindle reversal

;back by G63

:basic position

;jrapid traverse to reference plane
;drilling to depth
;rapid traverse back to retraction R10

; spindle direction R@7

;raplid traverse to referxence rlane
;drilling to depth

;spindle stop

;rapid traverse back to retraction R1¢

;spindle direction R@7

;rapid traverse to reference plane
;drilling to depth

;spindle stop and program stop ME@
;rapid traverse back to reference plane
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G EIZ FREZ2 MLY
LESGE RVF A RS2 O
B2

PRG RVPF

Ma RS9 oF

M1 RS2 Ri11

B2 P92 RS9

G GEB G20 @32 RaZ
G1 @32 REeX

G4 FROEJ

B2 RAZ

G M1LT

L2AaR RVF O RS2 @
P25

G RYT

Ha RS9 a7

ML RS Ri11 RPF =
B2a 32 R52

G Geld G20 I RE2
®E2 = R11 RFT

1% 1 I S e

M1 GEZ @I REE IRES

EDZ REZ IRER MRS
EHE 5

M2 GEZ EIE RER JRAS

EIZ REZ JRES MRS
ERE D

MZ GZE BR2 ReZ KRS
ES2 ROZ KRBZ MRAS

HS G MRE&Y MivF
Lassan

EE1 MLV

ez

6 - 28 A.12.83

;spindle direction R@7

;jrapid traverse to reference plane
;drilling to depth

;dwell before spindle stop
;spindle stop and program stop
;rapid traverse back to ref. plane

;rapid traverse ref. plane
;drilling to depth

;dwell

;advance feed back

;basic position

;rapid traverse to ref. plane

;jthread drilling to depth G33
;spindle reversal, back by G33

;basic position

;empty intermediate store
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German text drilling cycles 8M/8MC/Sprint 8M drilling axis: variable

& L0811 (BOHR ZENTR.)
ROZ2 -5.3(REFERENZER.)
RD3 -5.3(BOHRTIEFE)
R11 2.0(ACHSNUMMER)
M17

& L0OB82(BROHR PLSENK.)
RD2 -5.3(REFERENZER.)
RO3 -5.3(ROHRTIEFE)
RD4 2.3(SPANBRECHEN)
R11 2.0(ACHSNUMMER)
M127

& LOB3(TIEFROHREN)
ROD 2.3(ENTSPANZEIT)
RO1 3.3(1.BOHRTIEFE)
RD2 -5.3(REFERENZER.)
RO3 -5.3(ENDBOHRTIEFE)
RDO4 3.3(SPANBRECHEN)
ROS 3.3 (DEGRESSION)
R11 2.D(ACHSNUMMER)
M17

R LOB4 (BEWINDE GA3)
RO2 -5.3(REFERENZEB.)
RD3 -5.3(BOHRTIFE)
RO4 2.0(SPINDELUMK.)
RD7 2.0(ALTE SPINRI.)
R11 2.0(ACHSNUMMER)
M17

& LO8B5(AUSBOHREN 1)
RD2 -5.3(REFERENZER.)
RO3 -5.3(BOHRTIEFE)
R10 -5.3(RUECKZUGER.)
R11 2.0(ACHSNUMMER)
M17

& L0O86(AUSBOHREN 2)
RD2 -5.3(REFERENZER.)
RO3 -5.3(BOHRTIEFE)
R10 -5.3(RUECKZUBGER.)
R11 2.0(ACHSNUMMER)
M17

& L0887 (AUSBOHREN 3)
RD2? -5.3(REFERENZEER.)
RO3 -5.3(ROHRTIEFE)
RO7 2.D(SPINDEL EIN)
R11 2.0(ACHSNUMMER)
M17
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& LO88(AUSROHREN 4)
RD2 -5.3(REFERENZER.)
RO3 -5.3(ROHRTIEFE)
RD4 2.3(VERMWEILZEIT)
RO7 2.0(SPINDEL EIN)
R11+ 2.0 (ACHSNUMMER)

17

& LOB89 (AUSROHREN 5)
RO2 ~-5.3(REFERENZER.)
RD3 ~5.3(ROHRTIEFE)
RO4 2.3(SPANERRECHEN)
R11 2.0 (ACHSNUMMER)
M17

& LDY0(GEWINDE G33)
RO2 -5.3(REFERENZEB.)
RO3 -5.3(ROHRTIEFE)
RO&6 Z.0(SPINDELUMK.)
RD7 2.D(ALTE SPINRI.)
RO? 4.3(STEIGUNG)

R11 2.0(ACHSNUMMER)
M17

Ho2

6 -30

A.12.83
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English text drilling cycles 8M/8MC/Sprint 8M drilling axis: variable

& LDB1(DRILL.CENTR.)
RO2, -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

R11 2.0(AXIS NO.)

M17

& LO82(DRILL.SINK)
RD2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

RO4 2.3(BREAK CHIPRS)
R11 2.0(AXIS NO.)

M17

& LOB3(DEEP HOLE DR)
ROD 2.3 (DWELL) -

RO1 3.3(1. DEPTH)

RD2 -5.3(EXIT PLANE)
RO3 -5.3(FINAL DEPRTH)
RD4 3.3(BREAK CHIPS)
RO5 3.3 (DEGRESSION)
R11 2.D(AXI5 NO.)

M17?7

& LDB4(THREAD G43)
RO2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

RO6 2.0(REV.SPIN.DIR)
RD7 2.0(ORG.SPIN.DIR)
R11 2.0(AXIS NO.)

M17

& LOBS(DRILLING 1)
RO2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

R10 -5.3(RETRACT PL.)
R11 2.0(AXIS NO.)

M17

& LOBAG(DRILLING 2)
ROZ -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

R10 -5.3(RETRACT PLANE)}
R11 2.0(AXIS NO.)

M17

& LOB7(DRILLING 3)
RO2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

RD7 2.0D(SPINDLE ON)
R11 2.0(AXIS NO.)

H17
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& LOBB(DRILLING 4)
RD2 -5.3(EXIT PLANE)
RO3 -5.3(DEPTH)

RD4 2.3(DWELL)

RO7 2.0(SPINDLE ON)
R11, 2.D(AXIS NO.)
M17

8 LDBP(DRILLING 5)
ROZ2 -5.3(EXIT PLANE)

RO3 =5.3(DEPTH)
RO4 2.3(BREAK CHIPS)

R11 2.D(AXIS NO.)

M17

& LO9D(THREAD 633)
ROZ2 -5.3(EXIT PLANE) -
RB3 -5.3(DEPTH)

RO&6 2.0(REV.SPIN.DIR)
RO7 2.D(ORG.SPIN.DIR)
RO? 4.3(PITCH)

R11 2.D0(AXIS NO.)

M17

M02

A.12.83
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French text drilling cycles 8M/8MC/Sprint 8M drilling axis: variable

& LO81(PERC.CENTRA.)
RO2, ~5.3(PLAN DE REF.)
RO3 -5.3(PROF.PERC.)
R11 2.D(NUMERO AXE)
M17

& LDB2 (PERC.LAMARGE)
RO2 ~-5.3(PLAN DE REF.)
RD3 -5.3(PROF.PERC.)
RO4 2.3(BRISAGE COP.)
R11 2.0(NUMERO AXE)
M17

& LDB3(PERCAGE PROF)
ROO 2.3(TEMPS DEGOP.)
RD1 3.3(1.PROF.PERC.)
RO2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.FINALE)
RO4 3.3(BISAGE COP.)
RD5 3.3(DEGRESSION)
R11 2.0(NUMERO AXE)
M17

& LOB4(FILETAGE G&3)
RD2 -5.3(PLAN DE REF.)
RO32 -5.3(PROF.PERC.)
RO6 2.D(INV.DIR.BRO.)
RO7 2.0(ANC.DIR.BRO.)
R11 2.D(NUMERO AXE)
M17

& LDB5S(ALESABE 1)

RO2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.PERC.)
R10 -5.3(PLAN RETRAIT)
R11 2.D(NUMERO AXE)
M17

& LDBAH(ALESABE 2)

RO2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.PERC.)
R10 -5.3(PLAN RETRAIT)
R11 2.0(NUMERO AXE)
M17

& LDB7 (ALESAGE 3)

RO2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.PERC.)
RO?7 2.0(MARCHE BRO.)
R11 2.0(NUMERO AXE)
M17
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& LDBB (ALESABE 4)

RO2 -5.3(PLAN DE REF.)
ROD3 ~5.3(PROF.PERC.)
RO4 2.3(TPS.ATTENTE)
RD7 2.D(MARCHE ERO.)
R11 2.0(NUMERO AXE)

W17

& LDBY (ALESAGE 5)

ROZ -5.3(PLAN DE REF.)
RD3 -5.3(PROF.PERC.)
RO4 2.3(BRISAGE COP.)
R11 2.0(NUMERO AXE)
M17

& LOPOD(FILETABE G533}
RO2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.PERC.)
RO46 2.0(INV.DIR.EBRO.)
'RB7 2.0(ANC.DIR.ERO.)
RO9? 4.3(PAS DE FILET)
R11 2.0(NUMERO AXE)
M17

Mo2
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Italian text drilling cycles 8M/8MC/Sprint 8M drilling axis: variable

Jnder preparation!
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6.3 prilling and milling patterns Sprint 8M

PR

LIGHOGEC 20, 84, 22 [0Z] SF SM ; start conditions

F&2 @ REZ RSE 20 RS2 @ RSIZ 1 @25

R?% - E%f Si? B R7E ;and load of aux. parameters

Eﬂﬁ B ReZ RS2 ;drilling direction evaluation
QE_@H ;jcheck with/without DP

“ﬁ“.; ;load without DP R5@=36f degrees
gf R ;angular step = f? N6

:E% ;start angle at R51

E:up" ;R11 =drilling axis

;address parameter loading

REE Rid ;depending on drilling axis

M1 @z @96 2
Bz BI1 X

EEE 7
M2 EEE @3¢

28 =
EBzR @31 4
EBom ¥
M

ME BZE @
BIE @51
MT B2 N
M2 Gla G268 @3 Rz @3l RE2Z PRE24 ARS1L GR2EZ

;approach drill pos., drill by GR28

-

GoB G331 @32 RES ;back to safety distance

RE1 RSO ' ;actual angle + angular step

RI2 RS2 ;increment counter for drilling
BE2 -8 REV RS2 ;jcompare counter drilling number

G M1¥ ;end
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L98164

EAZ 5 RS2 R78
RES 168000

RS& RES

NS RS@ # R27V
@@L & RZE RS2
RS6 @ R26

NE& RS1 8 R25
NE RS1 / RE3
R74 98 RS54 REYZ
RS1L . RES

N9 EEZ 16 RS4 RV
RF2 - RS54

Mif @B 11 RS4 R7L
RFP1 - RS54
Ean ~=
Mil @15 RFL
@15 R72
RED O REZ
RGO - ROZ RES © R1Z RFO 2
REE / RTH RSE O R4
RSE REE RET O REE
REF . R72 RER © RES
RES . R7i REZ © RET
REZ — REE RE3 @ RET
REZ REZ  RE4 2
RE64 . RES RES =
RES . RET RVE O R1Z
. R7E - R1Z RS @ RVE
R7S . RT
RTE . RV2 RE1L 5 RS4 1@
pel / RE4 REZ B REL REZ O
REL . REZ
a8z . REE
REZ . REE
GLE (17 GSB GoR WR2Z2 YRE3

(e ou )

RAZ RTE
G ZRAZ - RVE
MAZ REDS O REZT R7E @

‘@A 14 ROL REE
REA — REL R7A 2
@AZ 13 RE6 REL
RER REL

RER S RTE

MAZ RES REC

6 - 38

6 RS1 RS54 Ze@

RSG 260 R52 @ RSE 1 RES 1 @25

:start conditions
;check with/without DP

;load .without DP. R5@=36f degrees
: number of drillings

;360 degrees
;angular step = 0? N6
;angular step in R5@
;start angle at R51
;change R51 in degrees .
;aux. param. for SIN, COS
;change back R51
;if angle for SIN
;then R72 - 360
:1COS

>=360,

A.12.83

; repeat

+R71
:R72

iR60

. ;R66

RE1

ARSL

;R56
1R67
:R68
;R62
1R63
;R64
;R65
;R76
:R75
:R76

;R81,

FRS&

;start pos.

= COS R51
= SIN R51

drilling depth
@.5*groove width
radius + @.5 groove width
$.5 groove width *SIN R51
#.5 groove width *COS R51
R67 - R68

R67 +R68

2*R68

2*R67
roove length - groove width
R76 *COS R51

R76 *SIN R51

nmnQ uwnonn

R82,R83 = #.9 *R62,R63,R66

groove

;reference plane + safety
;N12,N13,N14 depending on
;depth delivery crit.
;calculate milling depth
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Hid Gl ZREZ

Gal G621 HESZ2 YReT

GE GEd ¥ REZ Y- REE P-R&s
Gl wRT3 YRVE

GE M- RES YREEd PRES

Gl ®— RTH Y- EFE

G GER MRS Y- RBED FPR2ZE
G14 G489 G298 ARSL FRSES
EAE -12 REFE REZE

FRaz RTS

G TR ~EFS

RO RSE

REE REE

Rz -2 R2IT R3Z

ko

6 - 39

;move to milling depth
;CRC selection

;jgroove milling in cont. path oper.

;tangential departure
;cancel CRC
;groove end?

;jreference plane + safety
snext angle

;increment counter

;all grooves milled?

;end

A.12.83
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LIDZOE REE © HEZ RSE Zan

e T B

6 - 40 A,12.83

RS2

RER - REZ RS 1 RE6 1 @25

fBEg, & RIS REZ
ERE & R2&

MEe REL oo REY
HED R
M1
maeE med
Ga=

mEE 7

RIS @S B
B med 4
ER RS

CIe e B

M

MWE EIA B30 L
mrE melL

G7

MT @20 @922 R1l
RyE
HS RS 2 RED

EFL 28 RS R7V2 & Rhil Rbg
RS e

Me @EEE 4E BEG RVE

RY? - RS4

M mEs 14 RS RV

RF - RO4

@G -

w3

1

o

Xt
XA

)

B ESE 1

;start conditions
;and load aux. param.
;jcalculation of milling direction

;check with/without DP.

;load without DP.R5@=360 degrees
;360 degrees ; number of drillings
;angular step = @? N6

;jangular step at R5§

;allocate address par. to

;axes

;safety sign

;change R51 in degrees
;aux. par. for SIN , COS
;change back R51

;1f angle for SIN >=364,
;then R72 - 360

;COS

;repeat




CIG s
REQ
Eaz=
Rea
RS

14 Rel ReE

- EB1l R¥BD 2
12 REd® REL

R

c"'
¢

s
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Hiil @15 R¥L ;R71 = CO5 R51

Bl1S R72 +R72 = SIN R51

REB @ R&2

REG — RBZ RES @ R1Z RFG 2 tR6@ drilling depth

RES ~ R¥YR RIS & R24 ;R66 @.5%*

RSE RES RETY B REC ";R56 radius + @.5 groove width
RET . RFZ RES 8 REs ;R67 #.5 groove width *SIN R51
RES . R¥1 REZ B RETV ;R68 f.5 groove width *COS R51
RE2 ~ RES REZ B RET iR62 = R67 - R68

R&Z RES Fed 2 ";R63 = R67 + R68

RES . RS2 RES 2 ;R64 = 2*R68

RES . REF RYE B RLZ iR65 = 2*R67

R7V& - R12 RTS @ RFS :R76 groove length - groove width
R?S . R7L ;R75 = R76 *COS R51

RVE . REF2 RE21 9 R84 1R ;R76 = R76 *SIN R51

"R21 “ R84 REZ @ K21 REZ & RS1

REL . R&Z i REL, REZ, REZ = B. 9 #R

o | mos i REL1, RE2, RE3 = 0. 9 +R62, R63, RE6
REZ . REC

G108 GEO GIE B3E R2Z 331 RZI ARSL FPRSS

ROZ BTE ;start pos. groove

G E92 RBZ - RTE ;reference plane + safety

H12 REB . RE2S RE® B RGE RFH @ ;N12,N13,N14 depending on

;depth delivery crit.
;calculate milling depth

M1Z R&EB . RES

RES REO

Mid4 G @22 RS2

G414 G241 EE RSs @31 RET
G2 Gad

;jmove to milling depth
;selection CRC

EIQ REZ L - REZ F-Res jgroove milling in cont. path oper.

Gl @20 RYS @21 RV

G=

Gl

G=

Gid
rEz=
a2
G @
RS
R&2
(Gl
MA7

3=l

- Eed @31 R&d FRE&

BIQ - RYS B2l - RVE
Ged pRE k21 @21 -~ R
G4 G20 ARS1L FRSE

-12 RvE RSE
R
22 REBZ -RVE2
R5E
53
-8 REF RS2

;tangential departure
;cancel CRC
;end of a groove?

;reference plane + safety
;next angle

; increment counter

;all grooves milled?

;end
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LOAZEE RSE Zeh RS2 58
BAE 5 RSE RVE

FRSE Z&O00006H

M5 RSB RST

PRAL & R2E RS2

FoSa 8 R2&

HE RS B RES

Fos & R12 RVH 2

ES&  RVR REST B —-RSS
S8 R2d

GV R24

RSV RLE

HZ REA O RBZ RSS -1

FE@ ~ RAZE

G118 GEE GI3E KR
RBZ R¥E
G JREE

M3 RES

- RV

B RE

R

BEE 11 ROL RER

Red - RE BY5D 2
EOE 16 RED ROL

Fe@ R4

F&@ ~“RETH

Mg RS9 Ram

Mid 31 ZR&S

mEn 14 RESE

M1Z Gll ARSL FREE
EERn 15

M5 Gll ARS1 FRST

Mi& RBESZ . RES
BERZE -3 RV RGE

REZ R7E
G ZREZ - RVE

R&l RSE

FE2 RS3E

REE 1

ooy
e

a2 -2

M1y

RS

RIS

-

[

ARSL

i)
Q]
[}

42 A.12.83

. ;start conditions
.;check with/without DP

;load without DP.R5§=360 degrees

. 736§ degrees: number of drillings

FRSE

;angular step = @? N6

;angular step at R5@

;start angle at R51

;R56 @.5*%tool diameter + radius

;R57 radius tool radius + hole length

;load aux. parameters
;Incr. R60 milling depth
;move to milling position

;reference plane + safety
sN9, N10
;calculate milling depth

;jmove to milling depth
;jump to N13 or N15
;inner side 6blon¢ hole

;outer side oblong hole
;R53 = R53 *(~1)
;end crit. of oblong nole

;reference plane + safety
;next angle

;increment counter

;all oblong holes finished?
send
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43 A.12.83

LE340R RER 0 RBZ RSH 266 RS2 8 RSE 4

MR BEZ 59 REZE
R5R ZeamEaaon
HS R5G@ ~ RE2V
EFal. & R2e RSS
FSE@ 6 RE2&

ME RSL 8 RIS

B Rid

Ml Bz B35 2

BzO @21 3

EaE 7

Mz BZA BRI
BeE @91 1

EHE 7

M4

ME B23 @3
E2A @21 2
MY B2 B33 Rl

R¥2 . RE&S RS @ R12 RVE 2
RS&  RFR RET O -RE&

RSE RE24

RV R2d

F5S7Y R1Z

M RED B ROE
Fel - REZ

i3,

i)

X

=

1

REED -1,

~

.

REZ R

G E22 ROz -
HE Fef . REZe REeS 8 REBE RVH
BEAZ L1 REL REB

FEE - RAL RVE 2

EHE 18 RER REL

RE6 R
Red o RVE
HiE Reg .
R&S Red
Hid Gl BRZ RES
EEE 14 RSE
H1ZE Gll ARGL
EAE 1&

MAS Gid ARSL PREY
Hie RES3E FET

EEZE -3 RVE RDE
FR2 R7E

G ERE REZ - REVE
RS54 RER RSE 1

R3z RIZE

Rz -2 B2V R

MLV

REe

FRIE

:start conditions
jand load aux. parameters
;calculation milling direction

;check with/without DP

;load without DP.R5f=36¢ degrees
;362 cdecrees number of drillings
;jangular step = @2 N6

;angular step at R5§

;start angle at R51

;R11 is drilling axis

;load address parameter

;depending on drilling axis

:R56 #.5*tool diameter + radius
;R57 radius tool radius + hole length

;load aux. parameters
;incr. R60 milling depth

1 GEB GRE ES6 R2E B9l REE ARSIPRS6

;move to milling position

;reference plane + safety
;N9, Nig
;calculate milling depth

;jmove to milling depth
;jump to N12 or N15
;inner side oblong hole

;jouter side oblong hole
sR53 = R53 *(-1)
;end crit. of oblong hole

;reference plane + safety
;next angle

;dincrement counter

;all oblong holes finished?
;end
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Lensan RSE 360 RS2 © RSIT 1 @25 ;start conditions

EBOZE 5 RSX RFE ;check with/without DP
RS6 2EEEREGEE ;load without DP R5#=360 degrees
HS RS@ . R2F ;360 degrees : number of drillings
BE & RIS RS2 jangular step = §? N6
RSE @ RIS ;angular step at R5f
ME RSL @ R2S ;start angle at R51
ME G1R G50 XR2Z2 YRIE FPR24 ARSL GR2E

:move to drilling pos., drill. by GR28
GeE G511 ZRVE ;back to safety distance
R51. RSE ;act. angle + angular step
RS2 R3SZ . ;increment counter for drilling
Eaz -3 REZY ROE ‘ jcompare counter
G238 M1T7 ;end
Mez
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.German text drilling and milling patterns Sprint 8M

& L9900 (ROHRRILD)

R1* 2.0(ACHSNUMMER)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTUWINKEL)
R26 3.5(TEILWINKEL)
R27 3.0(BOHRANZAHL)
R28 3.D(NR.ROHRZYK.)
M17?

& L9D1 (FRAESELD NUT)
RO1 -2.3(ZUSTELLTIEFE)
RD2 -5.3(REFERENZEE.)
RO3 -5.3(NUTTIEFE)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS) ’
R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.0(NUT ANZAHL)
R12 4.3 (NUTBREITE)
R13 4.3 (NUTLAENGE)
M17

& L902(FRAESBLD NUT)
RDY -2.3(ZUSTELLTIEFE)
RO2 -5.3(REFERENZER.)
RD3 -5.3(NUTTIEFE)
R11 2.0(ACHSNUMMER)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)

R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.0(NUT ANZAHL)
R12 4.3(NUTBREITE)
R13 4.3 (NUTLAENGE)
M17

& L?03(LANGLOCH)

RDY -2.3(ZUSTELLTIEFE)
RO2 -5.3(REFERENZER.)
RO3 ~5.3(NUTTIEFE)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
RZ& 3.5(TEILWINKEL)
R27 3.D(LOCHANZAHL)
R12 4.3(FRAESERDURCH)
R13 4.3(LANGL.LAENGE)
M17

DO WLd W
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& L
RO1
RD

RO

R11
R22
R23
R24
R25
R26
R27
R12
R13
M17
& L
R22
R23
R24
R25
R26
R27
R28
M17
Mo2

904 (LANGLOCH)
-2.3(ZUSTELLTIEFE)
-5.3(REFERENZEE.)
-5.3(NUTTIEFE)
2.0 (ACHSNUMMER)
~5.3(MP ACHSE 1)
-5.3(MP ACHSE 2)
4.3(RADIUS)
3.5(STARTWINKEL)
3.5(TEILWINKEL)
3.D(LOCHANZAHL)

4 .3 (FRAESERDURCH)

" 4.3 (LANGL.LAENGE)

905 (BOHRRILD)
-5.3(MP ACHSE 1)
-5.3(MP ACHSE 2)
4.3 (RADIUS)
3.5(STARTWINKEL)
3.S(TEILWINKEL)
3.0 (BOHRANZAHL)
3.0(NR.BOHRZYK.)

A.12.83
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English text drilling and milling patterns Sprint &M

8 LPDD(DRILL.PATERN)
R11,2.0(AXIS NO.)

R22 -5.3(CNTR.PT.1.AX)
R23 -5.3(CNTR.PT.2.AX)
R24 4.3(RADIUS)

R25 3.5(START ANGLE)
R26 3.5(PROGR. ANGLE)
R27 3.0(NO. OF HOLES)
R28 3.D(CYCLE NO.)

M17

& L9901 (MILL.GROOVE)
RO1 ~-2.3(DEPTH)

RD2 -5.3(EXIT PLANE)
RG3 -5.3(GROCVE DEPTH)
R22 -5.3(CNTR.PT.1.AX)
R23 -5.3(CNTR.PT.2.AX)

R24 4.3(RADIUS)

R25 3.5(START ANGLE)
R26 3.5(PROBR. ANGLE)
R27 3.0(NO. OF HOLES)
R12 4.3(GROOVE WIDTH)
R13 4.3(GROOVE LENG.)
M17

& L?02(MILL.GROOVE)
RO3Y -~2.3(DEPTH)

ROZ -5.3(EXIT PLANE)
RD3 -5.3(GROOVE DEPTH)
R11 2.0(AXIS NO.)

R22 -5.3(CNTR.PT.1.AX)
R23 -5.3(CNTR.PT.2.AX)
R24 4.3(RADIUS}

R25 3.5(5TART ANGLE)
R26 3.5(PROGR. ANGLE)
R27 3.0(NO. OF GROOVE)
R12 4.3(GROOVE WIDTH)
R13 4.3(GROOVE LENG.)
M17

& L903(5L0T),

RO1 ~2.3(DEPTH)

RO2 -5.3(EXIT PLANE)
RD3 -5.3(BROOVE DEPTH)
R22 -5.3(CNTR.PT.1.AX)
R23 -5.3(CNTR.PT.Z.AX)
R24 4.3(RADBIUS)

R25 3.5(START ANGLE)
R246 3.5(PROGR. ANGLE}
R27 3.D(NO. OF HOLES)
R12 4.3(GROOVE WIDTH)
R13 4.3(GROOVE LENG.)
M17

~

o R AN O
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& L904(SLOT)

RO1
RO2
ROZ

R11
R22

R23
R24
RZ25
R26
R27
R12
R13
M17

~-2.3(DEPTH)
~5.3(EXIT PLANE)
-5.3(GROOVE DEPTH)

2.0(AXIS NO.)
-5.3(CNTR.PT.1.4X)

-5.3(CNTR.PT.2.AX)
4.3 (RADIUS)
3.5(START ANGLE)
3.5(PROGR. ANGLE)
3.0(NO. OF HOLES)
4.3(CUTTER DIA.)
4.3(SLOT LENGTH)

& L9905 (DRILL.PATERN)

R22
R23
R24
R25
R26
R27
R28
M17
MO2

-5.3(CNTR.PT.1.AX)
-5.3(CNTR.PT.2.AX)
4.3 (RADIUS)
3.5(5TART ANGLE)
3.5(PROGR. ANGLE)
3.0(NO. OF HOLED)
3.0(CYCLE NO.)

6 - 48

A.12.83
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French text drilling and milling patterns Sprint 8M

& LP00(TROU.REPARTI)
R14 2.0(NUMERO AXE)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.D(NERE.PERC.)
R28 3.0(NUMERO CYCLE)
M17

& L?01 (RAIN.REPARTI)
RD1 -2.3(PROF.AVANCE)
RO2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.RAINURE)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.D(NERE.RAINURE)
R12 4.3(LARG.RAINURE)
R13 4.3(LONG.RAINURE)
M17

& L9D2(RAIN.REPARTI)
RO1 -2.3(PROF.AVANCE)
RD2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.RAINURE)
R11 2.0(NUMERO AXE)
R22 ~-5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3 (RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.D(NBRE.RAINURE)
R12 4.3(LARG.RAINURE)
R13 4.3(LONG.RAINURE)
M17

& L9D3(MORTAISE)

RO1 -2.3(PROF.AVANCE)
RD2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.RAINURE)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 2.5 (ANGL.INITIAL)
R26 3.5(ANBL.PARTIEL)
R27 3.0(NBRE.TROUS)
R12 4.3(DIAM.FRAISE)
R13 4.3 (LONG.MORTAI.)
M17

B NWLS
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& L904 (MORTAISE)
RO1 -2.3(PROF.AVANCE)
RD2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.RAINURE)
R1% 2.D(NUMERD AXE)
R22 -5.3(CENTRE AXE 1)

R23 -5.3(CENTRE AXE 2)

R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.0(NRRE.TROUS)
R12 4.3(DIAM.FRAISE)
R13 4.3(LONG.MORTAI)
M17

& L905(TROU.REPARTI)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.5(ANBL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.0(NBRE.PERC.)
R28 3.0(NUMERO CYCLE)
M17

HO2

6 - 50

A.12.83
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Italian text drilling and milling patterns Sprint 8M

Under preparation!
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6.4 prilling and milling patterns 8M/8MC

< 5P
Leaaaad 26, a4, 82 [e3x] e, Moo ;start conditions
REZ @ RAZ RSO ZE0 RSE B RSE 1 @25

;and load aux. parameters
REZ — RAZ RES 8 RVYS

REZ 6 REZ RS2 ;drilling direction calculation
RSS B8 -R7E

Ha @a3 5 RSE RVE ;check with/without DP

S0 TEOHORGEHA :1oad without DP R5@=36f degrees
HE RS® / R2T :36@ degrees: number of holes
ROl & R2¢ RS2 ;angular step = §? N6

RSA G R2& ;start angle at R51

NE RS1 B R2S ;R11 = drilling axis

Eoe R1L . ;address parameters loading

Hi B2 EI0
E28 @91
@ea 7

N2 Eze e2a 3
E2H @91 4
EEE 7

r

;jdepending on drilling axis

A Roe @91 R2E PR24 ARSL GR2E
smove to drilling pos., drill. by GR28

M2 Gle Gog @

GER G9. @22 RES :back to safety distance

rS1 RGSE ;act. angle + angular step

RS2 RSZ ;increment counter for drilling
a2 -2 REF RS2 ;compare counter no. of holes

G9B MAT ;end
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Leien RSO €A RS2 B RSE 1 RES 1 @25

(15 S

RE5

S RS2
1BE0AE
RSA .
HS RS@

R7E

RES

el
Ve b

PRL & R26e RIZ

R5e

6 R2&

M& RSL 8 RE25
HNEe RS1L / R23

RT4 90 RS54 R7F2 6 RS1 RS54 2c6
RS1L . RES ‘
NS ®EZ 418 RS54 R72

R72 - RS54

HiA @83 11 RS54 RFi

R7L — RS54

EAA -9

Hii @15 R71

B15S R7Z2

REA & RAZ

REA — RAZ R&E @ R1Z RFH 2
RES / R7O RSS B R24

RSE RES  RET B RES

RET . RVZ REE @ REE
RES . RF1 REZ2 @ RET

REZ — RES REZ B RETV

REZ RE2 RE4 2

RE4 . RES RES 2

RES . RET RVE 8 RAX

R7E - R12 RFS O RFE

RS . R7

RFS .. RTZ2 RE1 2 R4 1@
R4 / RS4 REZ 8. .R2L RSZ @ RE1
Re1 . REZ2 ‘
RS2 . REZ

RE2 . RES

GlE GEB Go9B HR2ZZ2 YREZ
ROZ RTE

G ZREZ2 - RTE

Hi2 RES B RAI RTO L

EEZ 14 REL RSH

REG — ROL R7D 2

ROZ 13 REO. ROL

REA RAL

RE@ ~ R7OE

M1z

RE2 Red

:start conditions
;check with/without DP.

i Lload without DP. R5f=36§ degrees
;360 degrees : number of holes
;angular step = @? N6

;angular step at R50

;start angle at R51

;change R51 into degrees

;aux. par. for SIN, COS
;change back R51

;if angle for SIN »=364,

;then R72 - 364

;1 COS

rrepeat
3 R71
+R72

i R60
:R66
;R56
:R67

" o
CCGC R51

SIN R51

drilling depth

§.5*groove width

radius + @.5 groove width
#.5 groove width *SIN R51

;R68 f.5 groove width *COS R51
;R62 = R67 ~ R68

:R63 = R67 + R68

;R64 = 2*R68

1 R65 = 2*%R67

;R76 groove length - groove width
;R75 = R76 *COS R51

:R76 = R76 *SIN R51

;181,R82,R83 = .9 *R62,R63,R66

ARS1 PR3G;start pos. groove

;reference plane + safety
;N12, N13, N14 depending on
;depth delivery crit.
;calculate milling depth
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Mi4 ‘Gl ZRED ;move to milling depth
G4l DR14 G321 XR&& YREV ;selection CRC
G2 G654 ¥ R&2 Y- REZX P-RE6 ;mill groove in cont.path operation

G1 XRVS YRVE
G2 ¥- RES YRE4 FREéc
Gl - R7S Y- R¥e

G2 GEA MRS1 Y- RBZ FRSZ ;tangential departure
Gil G4l D G298 ARSL PR ;cancel CRC
@3 -12 RVE RSZ ;end of groove?

Ra2 RV

G ZRBZ -RE7E
RS1 R5A

RS2 RSZ

BEZ2 -2 RITV RIZ
M1v

;reference plane + safety
;next angle

;increment counter

;all grooves finished?
send
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L3a268 RED @ RO2 RSO 260 R52 6 RS3 1

;start conditions
RED — REZ RES 1 RES 1 @25 ;and load aux. parameters
EBZ 8 RSB RS2 ;milling direction calculation
R85 -1
MO @GE 5 RSZE RT
R85 1686605
RSE . RES
MS RSB o R27
EAl & R2& RS2
RSE B RZ2&
M& RS1L B8 R2S
eaa R14
M1 @zZa @9
E26 @31 =

w0

;check with/without DP

;load without DP R5@=360 degrees
;360 degrees : number of holes
;angular step = @§? N6

;angular step at R5¢

;start angle at R51

;allocate address parameters
;to axes

[

EAn 7

N2 @20 GS@ X ¢
E2n Bol 1 | :
eoa 7 |

Net

NZ @28 @56 1
E2a @81 2
My B2 @22 R11

R7¥& . R2& ;safety sign

M2 RS1 / RES ;change R51 into degrees

R71L 268 RES1L REVE 8 RS1 RS54 ZE0 ;aux. parameters for SIN, COS
RS54 . RES ;change back R51

M9 BEZ 16 RS54 R7FE :1f angle for SIN 2> =364,

R72 - RS4 ;then R72 - 364

Nig @OZ 11 RS54 RVL ' :COS

R71 - RS54

@A -2 ;repeat
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M1l ,R1E% RV
@15 RYZ
F&O B REZ

R&B — REZE R&G Flz Eve 2
REE / R7R RS 8 R2d '
ESE RES FEev Res

R&? . RVE RER T

Reg . RT1 e

RE2 - REZ E&EZ Ry

REZ RE2
F&d4 . REeZ RED
RES . RETY RTE
R7& - R1Z R¥S
RYS . EVL

FEl1Z

R

)
T
na
DA N ARSI I o R R O

RTE . RF2 RE1L 9 R34 18

RE1 / RE4 RS2 @ RSL REZ @ REL
REL . REZ

82 . REZD

REZ . RES

GLA GER GRE EOO RIZ EIL

ROz R7S
G @32 RAZ - RVE

Mi2 REQ . RS RaD B RBE RV
EEE 14 ROL Red

RER —- REL BVE 2

EAZ 12 Reg RAl

F&@ Rad
REG ~ RTE
M1ZE R&
RES RaE
MHig Gl 32 ReX

G4 DR14 G211 B30 Rod
G Ged4 BIE REZ Bl - REZ P-RES
Gl @38 RFI ERL RVE

G2 EER - RED ERL Red FRES
G1 @99 - R7YS @31 - RVE

33 GeR 62E RE1 @21 - RS2
Gid G4l [ G2E ARDL PRESS
EAZ —-12 RVE RGE

REZ RYS

G @52 REZ -RE7E

ROL R5E
R32 ROE
ez -2

M7

8
fxx]

R

@3l FeY

FREZ

FEV RS

6 - 57
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:R71
+R72

COS R51
SIN R51

nn

;R60
;R66 .
1R56
s R67
:R68
;R62
sR63
;R64
: R65
:R76
s R75
:R76

drilling depth

§.5*groove width

radius + f.5 groove width
.5 groove width *SIN R51
.5 groove width *COSR51
R67 - R68

R67 + R68

2*R68

2*R67

R76 * COS R51
R76 * SIN R51

nn 1 1a10irse=

;R81,R82,R83 = #.9 *R62,R63,R66

23 ARSL PRSS

;start position groove

;jreference plane + safety
;N12,N13,N14 depending on
;depth delivery crit.

;milling depth calculation

;move to milling depth
1selection CRC

;mill groove in cont.path operation

; tangential departure
;cancel CRC
;end of groove?

;reference plane + safety
snext angle

;increment counter

;all grooves finished?
;end

roove length - groove width
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L36zZ6R RSE 266G RS2 9 RE3 1
@Bz 5 RS2 RTE

FES8 Zeoonong

NS RS@ ~ R2V

rel & R2E6 RS2

R36 B R25

Me RS1 8 RED

ROS @ R1Z RFE 2

RSe ~ RVE RSV 8 —-RGE
RZ2 R24

RS¢ R24

R27 RiZz

NS REB @ REZ RSS ~1
REA ~ RAZ
G108 GEOA GoM
RE2. RTE

G ZRGEZ - RF=
M@ REQ B RBE RVE
EOZ 11 RAL REE
RER - RAL RTE 2
@AZ 19 REG REL
RED RA1

R&O JRTH

M1B RS9 REH

Hil Gl ZRED

B0 14 RSZ

NAZ Gi1 FRSL FRESGS
16

mR22 YR2E ARSL

T2V
-

o
H1i5 G11 ARS1 FRST
Nis RSE . RSS

EAZE -9 R¥E ROZE
RA2 RTE

G IRa2 -~ REVE
RS1L RSB RSz

RS2 RSZE
RAZ -2 R2V RS2

MLiv

A.12.83

;start conditions

;check with/without DP

;load without DP R5@=36@ degrees
;360 degrees: number of holes
;angular step = §? N6

;angular step at R58

;start angle at R51

;R56 @.5*tool diameter + radius

;R57 radius - tool radius + hole Tength

;load aux. parameters
;increment R6§ milling depth
FR3€; move to milling position

;reference plane + safety
;N9 ,N1¢
;calculate milling depth

imove to milling depth
;jump to N13 or Ni15
;inner side oblong hole

;outer side oblong hole
sR53 = R53 *(-1)
;end crit. of oblong hole

;reference plane + safety
;next angle

;increment counter

;all oblong holes finished?
rend
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LeA40Ee ReH B RBZ RSO 350 RS2 @ R
REB - RBEZ Rgo 1 G825
A2 A RsA RS2

R2& -1

MA Baz 5 RSE RV2
ROE TEA0R0RE

M RSB~ R2V

Bal & R2ZE RS2

Pl

ESE B REs
Me RSl 6 R25
faa R11

M1 Bz @30 2
e2a @31 2

@an 7

M2 @2A @E2E =
E2E @31 4
ERAR v

M

MNE BZE @333 4
B2 391 2

M7 @ze 92 Rll

F¥S . REB& RES & RLZ RVE 2
FESe o RVE RSY @ ~R3E

Puu Fz4

RS7 R24

RSY RLZ

HZ Red B REBRZ
R&E - RE@=
GlA Ges 598 ®30

RE5 =1

Hil Rei
Rzt
Gl @22
EOE 14 RS3
M1z Gll ARSI,
2RA 14

Hi%S Gil ARSL FRST
His RS3 RS
BAZ -9 RVA R

M

s

F RS

REZ RV2

G @32 REZ - R7E
FES1 RSO RS2 4
RS2 REZ

E"DP -2 RET RS2
Mi7

6 - 59
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52 1

;start conditions
;and load auxiliary parameters
;calculation milling direction

;check with/without DP

;load without DP R5#=360 degrees
;360 degrees: number of holes
;jangular step = f? N6

;jangular step at R5f

;start angle at R51

;R11 is drilling axis

; load address parameters
;depending on drilling axis

;R56 0.5 * tool diameter + radius
;R57 radius - tool rad.shole length

; load aux. parameters
;iucremernit R60 milling depth
FES&

;jmove to milling position

rreference plane + safety
;N9 , N1
;calculate milling depth

;move to milling depth
;jump to N13 or N15
;inner side oblong hole

;outer side oblong hole
;R53 = R53 *(-1)
;end crit. of oblong hole

;reference plane + safety
;next angle

;increment counter

;all oblog holes finished?
;end
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RI&
ME
ME

Geg
R51
RS2
Cloie
GZE
Mez

A ZER RS2

2
B R2&

RS1 B R2S
GlE G98 HR2Z YR2Z

GoL ZRTE
RS
RSZ
-

ML7

Yool
o b §

=
F:\".Jn‘;

6 - 60

RSZ 1 @25

FR23 ARSL

A.12.83

;start conditions
;check with/without DP
;load without DP R50=36@ degrees

;360 degrees: number of holes
" ;angular step =

#? N6

;angular step at R5f

:start anale at R51

GRZ3 .

;imove to drilling pos., drilling by GR2¢E
;back to safety distance

;actual angle + angular step

;increment counter for drilling

;compare counter

;end '
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German text drilling and milling patterﬁs 8M/8MC

& L9OD(ROHRRBILD)

R17 2.0(ACHSNUMMER)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.0(BOHRANZAHL)
R28 3.D(NR.BOHRZYK.)
M17

& L9D1 (FRAESELD NUT)
RO1 -2.3(ZUSTELLTIEFE)
RD2 -5.3(REFERENZER.)
RO3Z -5.3(NUTTIEFE)
R14 3.0(FRK D-NR.)
R22 -5.3(MP ACHSE 1)
R23 -5,3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.D(NUT ANZAHL)
R12 4.3(NUTRREITE)
R13 4.3(NUTLAENGE)
M17

& L9D2(FRAESBLD NUT)
RO1 -2.3(ZUSTELLTIEFE)
RD2 -5.3(REFERENZEE.)
RO3 -5.3(NUTTIEFE)
R11 2.0 (ACHSNUMMER)
R14 3.0(FRK D=NR)

R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.0(NUT ANZAHL)
R12 4.3(NUTBREITE)
R13 4.3 (NUTLAENGE)
M17 '
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& L9203 (LANGLOCH)

RD1 -2.3(ZUSTELLTIEFE)
RO2 -5.3(REFERENZER.)
ROZ -5.3(NUTTIEFE)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.D(LOCHANZAHL)
R12 4.3(FRAESERDURCH)
R13 4.3(LANBGL.LAENGE)

M17

& L9044 (LANGLOCH)

RO1 -2.3(ZUSTELLTIEFE)
RO2 -5.3(REFERENZEE.)
RO3 -5.3(NUTTIEFE) '
R11 2.0(ACHSNUMMER)
R22 -5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2}
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.0(LOCHANZAHL)
R12 4.3(FRAESERDURCH)
R13 4.3(LANGL.LAENGE)
M17

8 LYOS(BOHRBILD)

R22 =5.3(MP ACHSE 1)
R23 -5.3(MP ACHSE 2)
R24 4.3(RADIUS)

R25 3.5(STARTWINKEL)
R26 3.5(TEILWINKEL)
R27 3.D(ROHRANZAHL)
R28 3.0(NR.BOHRZYK.)
M17 :

HO2
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English text drilling and milling patterhs 8M/8MC

& L9DD(DRILL.PATERN)
R11, 2.0(AXIS NO.)

R22 -5.3(CNTR.PT.1.AX)
R23 -5.3(CNTR.PT.2.AX} .
R24 4.3(RADIDS)

R25 3.5(START ANGLE)
R26 3.5(PROGR. ANGLE)
R27 2.0(NO. OF HOLES)
R28 3.D(CYCLE NO.)

M17

& L9011 (MILL.GROOVE)
RO1 -2.3(DEPTH)

RO2 -5.3(EXIT PLANE)
RO3 -5.3(GROOVE DEPTH)
R14 3.0(CRC D-ND.)

R22 -5.3(CNTR.PT.1.4X)
R23 -5.3(CNTR.PT.2.AX)

R24 4.3(RADIUS)

R25 3.5(START ANGLE)
R26 3.5(PROGR. ANGLE)
R27 3.D(NO. OF HOLES)
R12 4.3(GROOVE WIDTH)
R13 4.3(BROOVE LENG.)
M17

& L902(MILL.GROOVE)
RO1 -2.3(DEPTH)

R0O2 -5.3(EXIT PLANE)
RO3 -5.3(GROOVE DEPTH)
R11 2.0(AXIS NO.)

R14 3.0(CRC D-NO.)

R22 -5.3(CNTR.PT.1.AX)
R23 ~5.3(CNTR.PT.2.AX)
R24 4.3(RADIUS)

R25 3.5(START ANGLE)
R26 3.5(PROGR. ANGLE)
R27 3.0(NO. OF GROOVE)
R12 4.3(GROOVE WIDTH)
R13 4.3(GROOVE LENG.)
M17

BN N



8 (p2)

& L?0O3(SLOT)

RO

ROZ
RO3
R22
R23
R24
R25
R26
R27
R12
R13
M17

-2.3(DEPTH)
-5.3(EXIT PLANE)
-5.3(BROOVE DEPTH)
-5.3(CNTR.PT.1.AX)
-5.3(CNTR.PT.Z.AX)
.3 (RADIUS)
.5(5TART ANGLE)
.5 (PROGR. ANGLE)
.0(NO. OF HOLES)
.3(GROOVE WIDTH)
.3(BROOVE LENG.)

ENF AR N

& L?04(SLOT)

RO
ROZ

RO3
R11
R22
R23
R24
R25
R26
R27
R12
R13
M17

~2.3(DEPTH)
-5.3(EXIT PLANE)
~5.3(GROOVE DEPTH)
2.0(AXIS NO.)
=5.3(CNTR.PT.1.AX)
~-5.3(CNTR.PT.2.AX)
.3(RADIUS)
.5(START ANGLE)
.5(PROBGR. ANGLE)
.0(NO. OF HOLES)
.3(CUTTER DIA.)
.3(SLOT LENGTH)

SO WL

& LP05(DRILL.PATERN)

R22
R23
R24
R25
R26
R27
R28
M172
MO2

-5.3(CNTR.PT.1.AX)
-5.3(CNTR.PT.2.AX)
4.3(RADIUS)
3.5(START ANGLE)
3.5(PROGR. ANGLE)
3.0(NO. OF HOLES)
3.0(CYCLE NO.)

6 - 64

A.12.83
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French text drilling and milling patterns 8M/8MC

& L900(TROU.REPARTI)
R13, Z.D(NUMERO AXE)
R22 ~-5.3(CENTRE AXE 1)
R23 ~5.3(CENTRE AXE 2}
R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.D(NERE.PERC.)
R28 3.0(NUMERO CYCLE)
M17

& L?01 (RAIN.REPARTI)
RO1 ~-2.3(PROF.AVANCE)
RO2 -5.3(PLAN DE -REF.)
RO3 -5.3(PROF.RAINURE)
R14 3.0(COR.OUT.NR-D)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)

R24 4.3(RAYON)

R25 Z.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.0(NRRE.RAINURE)
R12 4.3(LARG.RAINURE)
R13 4.3(LONG.RAINURE)
M17

& L?02(RAIN.RAPARTI)
RO1 -2.3(PROF.AVANCE)
ROZ2 -5.3(PLAN DE REF.)
RD3 -5.3(PROF.RAINURE)}
R11 2.0(NUMERO AXE)
R14 2.0(COR.0OUT.NR-D)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.D(NERE.RAINURE)}
R12 4.3(LARG.RAINURE)
R13 4.3(LONG.RAINURE)
M17

R SR PN I FUR SN N
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& L9O3(HMORTAISE)

RO1 -2.3(PROF.AVANCE)
RD2 -5.3(PLAN DE REF.)
RO3 -5.3(PROF.RAINURE)
R23 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.S5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.0(NBRE.TROUS)
R12 4.3(DIAM.FRAISE)
R13 4.3(LONG.MORTAI)
M17

& L?04(MORTAISE)

RD1 -2.3(PROF.AVANCE)
RO2 -5.3(PLAN DE-REF.)
RD3 -5.3(PROF.RAINURE)
R11 2.0(NUMERO AXE)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANBGL.PARTIEL)
R27 3.0(NBRE.TROUS)
R12 4.3(DIAM.FRAIGE)
R13 4.3(LONG.MORTAI.)
M17

& L90S5(TROU.REPARTI)
R22 -5.3(CENTRE AXE 1)
R23 -5.3(CENTRE AXE 2)
R24 4.3(RAYON)

R25 3.5(ANGL.INITIAL)
R26 3.5(ANGL.PARTIEL)
R27 3.0(NBRE.PERC.)
R28 3.0(NUMERO CYCLE)
M17

HO2
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Italian text drilling and milling patterns 8M/8MC

Under preparation!

A.12.83
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6.5 Address codes for the addresg;parémetar

Machine + | Possible axes addresses* Addrass code
axes (Axis no. from
machine para-

meter )

1 X 1

"2 Y 2

3 Z 3

l A y

5 B 5

@ 6 c ;

7 8} 7

8 v 8

9 W 9

10 E 10

* For the machine axes 4-10, in addition to the above

A - E addresses, the address H, P and G can be selscted.
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6.6 Figure for stock Temoval cycle 3.3.1

oX | X* A
| B
L e . N E
E ' | R26
|
1004 50- i )
]
i
80 40 ;
i | R G
|
60- 30- |
|
H
404 20- * *
NH |
NN 1eC
204 104 = D
R21 l—R22
0 0 T T | T , : T -7 g
0 10 20 30 40 50 60 3
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6.7 Figure for stock removal cycle 3.3.2

120~

100

o
o——
o
N
o
N
(]
-
<
SO
(2]
{a]
(=p)
()
SP 00306.0
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Jofined - - Parameters
Fzrzmeter 8T7/Sprint 8T BM/8MC/Sprint 8M 8N
RIZ - A1 - Drilling cycles LB1 - LBY -
or G681 ~ GBY
f73 - R19 Tool change cycles L91/L92 - -
RZZ 195 - L98 - -
RZ1 L95 ~ L98 - -
R22 L95 - L98 L900 and L30T -
R23 L95 ~ L98 L9200 and L9017 -
R24 L95 - L98 L900 and L9017 -
R25 L95 -~ L98 1900 and L9017 -
R2S L95 ~ L98 L900 and L9901 -
R27 L95 -~ L98 L900 and LS01 -
R28 L85 ~ L98 L900 and L9017 -
R29 L95 ~ L98 - -
R30 L9S ~ L98 - -
R31 L95 - L98 - -
RS0 - R9S* All cycles All cycles -
R77 @ 25 @ 25 @ 25
R78 @ 25 @ 25 @ 25
R79 @ 25 25 @ 25
R 80 l.oad paramster from PC Load parameter from PC Load parameter from PC
RB1 ~ R88 @21 - -
R90 - R92 @ 22 - -
R93 @ 24 @ 24 @ 24

* parametors R50 -~ R99 are used internally for cycles and aro not displayed.

(Seo chapter 2.2.1, section g)
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6.3 Cvervisu of store access {max values)

6,31 SITLYESTK 8T/Sorint BT

2.3, N100RAB 1 23 4 5 LF
N110 @ 29 1 2 3 4 5 RAB LF

@ 29 RAB
Digit fleaning Digit Moaning Dioit Meaning Dinit Meaning Digit Meaning
1 2&3 4 &5 System store [1 & 2 3,4 &5
fors
1 Read store 00 100 01 Tool geometry| 01 18t axis 001 32
ar Load storo to possible 02 2nd axis to possible
2 99 R parameters 03 radius tip 032 groups
04
1 Read 0o 100 01 Programmable | O1 1st axis 033 1 group
2 Load to possiblo additional 02 2nd axis
99 R parameters length offset
1 Read oo 100 02 Tool wear 01 1st axis 001 32
2 Load to possible 02 2nd axis to possibla
99 R parameters 032 groups
1 Read [sa] 100 03 ' Settable 01 1st oxis 001 2 groups
2 Load to possible zora offset 02 2nd axis to
99 R parameters 002
1 Read 0o 100 04 Programmable | 01 .18t axis 001 1 group
2 Load to possible edditive 02 2nd axis
99 R parameters zero offseot
9 Road 0o 00 05 Resolver 01 1st axis 001 1 group
to possible shift 02 2nd axis
99 R paramsters
1 Read (a]8] 100 06 PRESET 01 1st axis 001 1 group
to possible 02 2nd axis
99 R parameters
1 Read 00 100 o7 G92 offset 01 1st axis 001 1 group
to possible 02 2nd axis
99 R parameters
1 ' Read 00 100 08 Actual shift?| 01 1st axis 001 1 group
to possible [ =70 02 2nd axis
99 R paramstors (passibly
mirrored) +
20's ]
1 Read a0 100 09 R parameter 00 not 000 100
2 Load to possible specified to numbers
99 R porameters 099
1 Read 00 100 10 machine Qo not 100 371
to possible . parameteors : specified to numbers
99 R parameters 471
3 Read 00 100 10 machine 00 Bit Nr 400 71
bit to - possible paramoter to to numbers
99 R parametore bit 07 471
1 Read oo 100 1M Additional 01 18t axis 001 1 group
2 Load to possible compensation | 02 2nd axis
g9 R parameteri
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¢ (n2) 6 - 74
£.9.2 STHUMERTK Snrint 8M
o0.5. NI1GO RAB 1 2 23 4 5 LF
N110 @ 29 1 2 3 4 5 RAD LF
@ 29 RAB
Digit Meaning Digit Meaning Digit Meaning Digit Moaning Digit Moaning
1 243 445 System store |1 & 2 3,4 &5
fors
1 Read stare 00 100 a1 Tool guometry | 01 Length 001 99
or Load store to possible 02 or to possible
2 99 R paramoters Radius 099 groups
1 Road oa 100 02 Toal wear 01 Length 001 99
2 Luad to passible 02 or ta possible
99 R paramoters Radiug 099 groups
1 Read 00 100 o3 Settable 01 18t axis 001 4 groups
2 Laad to possible zero offaet to [o 4th oxis to
99 R paramoters 04 004
1 fload oo 100 04 Programmable | 01 1st axis 001 1 group
2 Load to possible additive ta L Fo 4th axis
99 R parameters zoro of foot 04
1 Read 00 100 05 Resulvar 01 18t oxtis 001 1 group
to possible shift to Lo 4th axia
99 i paramoters 04
1 Read 00 100 06 PRESET 01 1st axis 001 1 group
to possible to o 4th axis
99 R parameters 04
1 Read 00 100 07 692 affcat 01 18t axis 001 1 group
to posaibla to fo ath axis
ug f parameters 04
1 ' Read oo 100 08 Actual shift?] 01 18t axis 001 1 group
to possiblo > 710 to Lo 4th axis
99 R parametors possibly 04
mirrored) +
20's ]
1 Read oo 100 09 R parometer og not 000 100
2 Load to possible opocified to numbers
99 R paromotors @99
1 Road 0o 100 10 machino 00 not 100 371
to possible paramaters specified to numbars
99 it parameters a7
3 Read oo 100 10 machine 0o Bit Nr 400 "
bit to possible . paremetor to to numbers
99 it poramators) bit a? 471
1 Read Jol4] 100 1" Additional 01 1st axis 001 1 group
2 Load to possiblo componsation | to 4th axis
99 R paramoters 04
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6.9.3 Sl umep(r Br/BMC
¢o0. H1GO0 RAD 1 2 3 4§ LT
N110 @ 29 1 2 3 4 5 RAD LF
G 29 RAR
Digit Moaning Digit Maaning Diait Moaning Digit Moaning Digit Moaning
1 243 4 &5 System storo 1 & 2 3,4 45
for:

1 Read stare 0o 100 01 Tool geomatry| 01 Length 001 199
or Laad store to posaiblo or ta poesible
2 99 R parameters Radius 199 groups

1 Raad ] 100 02 Tool waar 01 001 199
th
2 Load to possibla ll;:ng to possible
99 R parameters Radius 199 graups
1 Read 00 100 03 Ssttable 01 1et axis an1 12 groups
2 Loud to possiblo zoro of foot to o 10thaxig to
Y9 R parometers 10 012
1 Rond falo] 100 04 Programmable | O1 " 18t axia 001 1 group
2 Load to possible additive to Lo 10thaxis
99 R paramoters zoro offFeot 10
1 Read 00 100 as Rasalvar o1 " 18t axis 001 1 group
to possible shift to toi0th axis
99 R parometers 10
1 Read oo 100 06 PRESET 01 18t axis 001 1 groug
to passible tu to10th axis
99 K parametersg| 10
1 Road 00 100 07 G2 offsct 01 1at anto ug? 1 group
to ponsiiiie to Lo 10th axis
99 R paraneters 10 '
1 Reud o0 100 00 Actuol shift?] 01 18t axis 001 1 group
to pocsible > 710 ta 0 10th axis
99 R paramoters poseibly 10
mirrorod) +
2018 ]
1 Read 00 100 09 R paramestor 0o not Doo 100
2 Load to possible specified to numbors
99 R paromoters 0s9
1 Read 00 100 10 machine a0 not 100 3711
to possible parametors spacified to numbers
99 R parameters 471
3 Read [t} 100 10 machine 00 Bit Nr 400 Al
hit to possible r parameotor to to numbars
99 R parameters bit 07 a7
1 Road oo 100 1 Additional 01 18t axis 001 1 group
2 Load to possible compensation | to to 10th oxis
99 R paramoters| 10
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6.9.4 STNUMERTK __ﬂﬂ
0.0, N1OO RAB 1 2 3 4 5 LF
N1M0@ 29 1 2 34 5 RAB LF
Q@ 29 RAD
Digit Meaning Digit Meaning Digit Moaning Digit Meaning Digit Meaning
1 243 4 &5 System store [1 & 2 3,4 &5
fors
1 Read store 00 100 01 Tool geometry | 01 Radius or tool| gp4 99
or Load store to possible middle to to passibla
2 99 R paramaters edge 099 groups
1 Road 00 100 02 Tool wear 01 Radius or 001 99.
2 Load ta possible tool middle to passiblse
99 R parameters to edge 099 groups
1 Read [ol¢] 100 03 Settable 01 18t axis 001 4 groups
2 Load ta possibla Zero Offset to o 4th axis to
99 R paramotors 04 004
1 Read 0o 100 04 Programmable | 01 1st axis 0o 1 group
2 Load ta possible additive to Lo 4th axis
99 R paramotaors Zero Offset o4
1 Road [oi] 100 0s DRE- 01 1st axis 001 1 group
to passible to to 4th axis
39 R parameters Offset 04
1 Read 00 100 06 PRESET 01 18t axis 001 1 group
to possibla to ta 4th axis
99 R parameters 04
1 Read [al] 100 a? 692 nffcut 01 18t axis 001 1 qroup
to possible ta to 4th axis
u9 R pararsters 04
1 Read oo 100 o[} Actual shift?] 01 1st axis 001 1 group
2 Load to poasible [$£70 ta to 4th axis
99 R parametars (possibly Q4
mirrored) +
0%s ] -
1 Read 0o 100 09 R paramctar 0o not 000 100
to possiblae spoecifiad to numbers
99 R paramators 099
1 Road 00 100 10 machine ag not 100 3
to pessible paramoters specified to numbers
99 R parameters; 471
3 Read oo 100 10 machine oa Bit Nr 400 m
bit - to possible parametor to to numbers
99 R parameters bit 07 471
1 fload 00 100 1" Additional 01 1st axis 001 1 group
2 Load to pacsible compensation| to to 4th axis
29 R paramotors 04
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6.9.4 SINUMERIK 8M/8MC/8N/8T/SP8T/SPEM

Extended memory access by read- and store function from software 02 onwards

2.B.: N100 RAB 1 2 3 4 5 LF
N110 29 1 2 3 4 5 RAB LF

29 RAB
Digit Meaning Digit Meaning Digit Meaning Digit Meaning Digit Meaning
System store
1 2&3 4845 for: 1842 3,445
1 Read 00 to 100 10 Machine data 00 not 100 to {379
99 possible specified 478 groups

R-parameters

3 Flag 00 to 100 10 Machine data 00 Flag-no. 400 to |60

Read 99 possible flag 478 nos.

R-parameters

1 Read 00 to 100 18 1)background 00 not 000 to {100

2 Load 99 possible memory for specified 099 nos.
R-parameters 100 par.values

3 Flag 00 to 100 19 1)special 00 to Flag no. 0o 1 no.
possible flags

R-parameters

1) Background memories are active after cancel 3.

2) Special flags:

The following flags can be read:

Bit 0 = 1 block search active
0 block search not active
Bit 1 = 1 dry run active
0 dry run not active
Bit 2 = 1 measuring probe contact closed

0 measuring probe contact open
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