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Block transitions without hold

From software 5.00 tangential block transitions to circles can be
traversed without tool hold.

block transitions
circle-straight line

a

circle-circle _;)\

Advantage:

e Timesaving
e Thereis no "free-cutting of the tool” at the block transition.

Basic conditions:
e The M39 “precise stop off" has to be active (is deselected with M38
“precise stop on").

e The block transition has to be tangential. A maximum deviation of
+1,5°is permitted.

_ tangent
— el +15°

e The block after the transition (subsequent block) has to be
programmed in the same feed. This limitation will be eliminated in
the next software version.

e Both contour elements have to be in the same main plane (X-Y, X-Z
or Y-Z plane).

e The feed override switch must not be actuated prior to the block
transition.

e The contour elements must not be moved in rapid motion.

o If a contour element is too short or the feed is too large the control
has too little time for calculating the following block transition and
an exact hold is executed.




Scaling factor

/_.
B

Selection of the scaling factor

1R4

N4| 651/, 43|y +43(% 243] p; 243

[mm] fmm) [mm) [

Deselection of the scaling factor

N 4|G50

Example 1:

You have written a program for @ 24 and
only get blanks with @ 20.

A tool path can be scaled up or scaled down ina
linear way from a reference point (B).

Data required:

1.

Tool path:

The tool path to be scaled up or scaled down is
described in the program between G51 and
G50. it can be opened or closed.

Reference point (8):

The reference point is described with X,Y.,2
(absolute) and U,V W (incremental).
It can be situated anywhere on or beside the
contour or anywhere in the space.

Scaling factor (Py):

With P; the scale for scaling up or scaling

down the tool path is determined.

itcanrange from O up to + 9999,999,

e.g. scalet:2 .. .. P; =05
scale1,38:1....P; = 1,38

Mind!
Thread pitches are scaled up or scaled down -
correspondingly.

Example 2:

=0,2=0pP,= 20
N.... G51,X=0,2=0,P;= o
N.... usual program for @ 24

N.... G50




Memory extension

From software version DC 5.00 the Emcotronic control is provided with
64 kB RAM memory (previously 32 kB).

Reason: With the software version 5.00 additional capacity of the RAM
memory was occupied (occupied RAM capacity increased from approx. 7 to

approx. 12 kB).
Thus, there would be less space available than before for storing the

programs.

Additional memory extension (option)

When retrofitting software version 5.00 you are therefore advised to

install a memory extension.
The memory extension (ord.no. 276 110) consists of 3 memory modules for

extension to 128 kB.

Listing memorized programs (key L)

" Due to the memory extension more programs can be in the memory han
can be listed on one screen page.

! For this reason the possibility was provided to turn

olla forward and backward in the pages using the jog
keysY ¢+ and V-.

The display can consist of a maximum of 3 pages.

@ o 258 programs can be displayed at a maximum. If
there are more programs in the memory ALARM
A (2 'O‘ 675 “TOO MANY PROGRAMS IN THE MEMORY" is
2 emitted.
Remedy:
" 1.. Display next Cancel programs that are not required any more.
page '
2 .. Display previous
page

Loading all stored proqi'ams from the machine
memory onto cassette

After selecting "OUTPUT ALL" the inserted cassette is registered.

if the first cassette is full the message “INSERT NEXT TAPE" is displayed on

the screen.
On the newly inserted cassette that program is started which did not have
enough space on the previous cassette. If all programs are stored there is

an automatic return into the EDIT mode.

Note:
e Cassettes have to be formatted on the Emcotronic, otherwise there is

an alarm and OUTPUT ALL is interrupted.
o The inserted cassette need not be empty; the programs already stored

on it will be preserved.
e With the RESET key OUTPUT ALL can be interrupted, all the other keys

are not active during OUTPUT ALL.




Changes in the operator monitor

From software DC 5.00 the R-parameters (machine specific data) cannot
be changed by anyone in the operator monitor but only by a service
engineer. :

Reason: -
By inexpert changes damage at the machine can be caused.

Note reqgarding radius compensation (G41/G42)

With G42 a “traversing command to the starting
point” should be programmed,

e.g the tool position (1) during selection of G42
has to be different from the starting point (2) of
the radius compensation.

520 may occur (error during selection/deselection

~ ! If this traversing command is not indicated alarm “
of the compensation).

N.... GOOX,Y,Z

N.... Ga2 GOOX,Y,2,

traversing command
to the starting point

The dividing attachment (M27)

From software DC 5.00 the dividing attachment TARM HW 125 (Messrs.
Walter) can be controlled. :

Function:

- Adjust divisions to be carried out (min. 15°) at the control of the
dividing attachment.

- The starting command for the division is carried out by M27 in the
NC program.

- Subsequently there is a response from the dividing attachment to
the machine control and the NC program continues to be executed.

An exact description, installation and connection instructions are to be
found in the operating instructions (ord.no. F52 140 030) enclosed to
the dividing attachment.




Bar loading magazine (M65)

from software DC 5.00 the bar loading magazine LM 1000 of Messrs.
KUPA can be controlled.

With M65 the execution of the NC program is stopped until the
response is emitted by the bar loading magazine.

Selection required in the operator monitor

Activate M65:

139Bit1 = HIGH ...... MBS selected

L39Bit1 = LOW ...... M6S5 deselected

Activate bar loading magazine:

L25Bit2= HIGH ...... bar loading magazine selected
Lt25Bit2 =LOW ...... bar loading magazine deselected
Notes:

- In your NC program you must not use skip blocks (SKIP) since these
are used for bar change.

- M65 must not be programmed with active cutter radius
compensation.

- The bar loading magazine starts pushing forward the bar if the
clamping device is opened when the program is operative (CYCLE
START active). You are therefore advised to start NC programs only
with closed clamping device since otherwise immediately after
pressing CYCLE START the bar is pushed out although it is not
provided that the stop is swivelled in or that the tool turret is in the
correct position.

- Alarm of the bar loading magazine:
1. Red led blinks once/sec = material supply off
2. Red led blinks twice/sec = irregular state
Remedy: Eliminate state and switch the bar loading magazine on
and off. ‘




Functional description

cutting off bar stop
facing :
E1 E2 .
collet workpiece length
r[_g Q gz
1] P1 P2 P3
r— — |
backward connecting bar forward| ZZZ778 || . - <
P1 ... Pick-up position of the bar
P2 ... Machining position of the bar
P3 ... Ejecting position of the remaining bar
E1 ... Limitswitch 1 for bar end ] limit switches have to be adjusted
€2 ... Limitswitch 2 for remaining bar ejection correspondingly

Subprogram for "Ioading-”

T..

GO0

M25

G04
GO1
M65

Swivel in bar stop

Note: The bar stop is clamped in the tool turret.

Itis absolutely necessary to use a spring-type bar stop.

Move bar stop to P1.

Explanation:

If the bar stop immediately moves to P2 the bar would be provided with a too high
impact speed due to the long approach travel.

Open clamping device, with M25 the connecting rod is activated at the same time and
pushes the bar forward.

Dwell time (2 sec) until the bar has reached the bar stop.

Move bar stop to P2 (G394, F3000). The bar is pushed by means of the connecting bar.
Control waits for signal of the bar loading magazine. If the bar is at the bar stop {point
P2) a limit switch provides a signal.

Explanation for the following six blocks:

/1G00

/65
/GOt

M26
M65

Goo
M17

if the bar is too short for a new workpiece the connecting bar overtravels limit switch 1, a
signal is emitted to the Emcotronic thus inactivating “SKIP* until program end M30. (The
skip blocks designated with “/* are executed.)

Move bar stop to P3 .

The connecting bar ejects the rest of the bar and overpasses limit switch 2. Thus, the
connecting bar travels into the rear final position and initiates a bar change.

Waiting for signal of bar loading magazine: Bar is at the bar stop (point P3).

Move bar stop to P2 (G94/F3000) ‘

Close clamping device, connecting bar returns back.

Waiting for signal of bar loading magazine: Connecting bar has reached rear final
position.

Move to tool change position

Subprogram end




Software Extenslilon

Emcotronic
DC 5.10

Inserting

™ 02

of chamfers and radii

MILLING

N 4|GO1IX.. |Y.. [Z.. ';’,343

TURNING

N4 |GO1|x.. |Z.. ';43

N28
2
\&)
N28 GOl X. Z. F. Po.
N29 GOt X. Z. F.
R
N28
2
%
N28 GOl X. Z. F. Py
N29 GOl X. Z. F..

A radius or a chamfer can
be inserted between two
straight lines (e.g. block
N28 and N29)

A radius is defined with
parameter Po [mm].

A chamfer is defined with
parameter Pi {mm].

The chamfer is laid sym—
metrically into the edge,
i.e. length P1 is identical
on both encliosing straight
Tines.

Po ana/or Pi1 is attached at
the first of the two
enclosing blocks (N28).




Conditions

® The length P1 of an 1nsérted chamfer must not pe ionger
than the shorter of the enclosing straight lines,
otherwise it would not result in an intersecting point.

® For the calculation of the chamfer and/or the radius the
block 1n which the chamfer and/or the radius is programmed
as well as the subsequent block is necessary.

In these blocks no PSO change, no tool change and no
scaling change must be carried out.

In the execute mode the subsequent block is not availlable,
therefore chamfers and radii cannot be programmed with Ppo
and/or P1.

@ The biock in which the chamfer and/or the radius 1s

programmed must contain exactly two position parameters
(X+Y , X+2,Y+2).

Examples:
NING . MILLING
8 o
NS5O
tb N60
~ O
N 45
&
Jra

)/ G00/X32.000

)/ G01 /X32.000/2-30.000/F.../ PO = 10.000

)/ G01/X60.000/2-45.000/F... .

)/ GO0/ Z5.000 N0050/G00/Y32.000/ Z-15.000

: NO060/G01/X30.000/Y32.000/F.../ PO = 10.000

N0070/G01/X-45.000/ Y46.000
N0080/G01/21.000
N0090/ GO0/ X5.000/ Y46.000
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Chapter 3

The reference points of the CNC machine,

zero point offsets

The points of the CNC machine L
1. Reference pointR
2. Machine zero point M
3. Tool holding reference point N
4. Workpiece zero point W
5. Machine zero point
Tool holding reference point

Zero point offsets
Summary
Schematic diagram

1. G53-G59 zero point offset with
osition shift offset
1.1 Notes and rules on G53-G59
Entry of the data, group structure

and offset, cancellation, syntax rules
1.2 Examples

2. G92 - Set memory

2.1 Regulations
Programming, activation of the offset,
notes, cancellation

2.2 Types of measurement inputin G92
Absolute values, incremental values,
mixed values

2.3 Examples G92 -

Chapter 4
Tool (length) compensation

Tool programming and compensation

1. T-address

2. Call-up ‘

3. Cancellation of the tool (length)
compensation

4. Alarms

5. The tool compensation values:
tool length and radius

6. Input compensation

7. Programming hints

Correction of the tool (length) compensation

- The reference tool - VMC-100

-. Direct take-over of the tool lengths - VMC-100
- Direct take-over of the tool lengths - VMC-200
- Scratching a trial workpiece

3/1-3/3
3/1
3/2
3/2
3/2

3/3

3/4-3/16
3/4
3/5

3/6 - 3/11

3/6
3/7-3/11

3/12-3/16
312

3/13-3/14
3/15-3/16

4/1-4/3
4/1
aNn

41
4/2

4/2
4/3
4/3

4/4 - 4/5
4/6
4/7
4/8
4/9




Terminology - tool compensation

Tool compensation can mean two different things:
tool (length) compensation and tool (path)
compensation.

" Tool (length) compensation:
This means the input and compensation of the
tool length. -

Correction of tool compensation:

Ifyou see from the milling result that the lengths
are wrong (with correct programming), you must
correct the (length) compensation value.

Tool (path) compensation:

See G40/G41/G42
Chapter 5
The M-functions
M-funtions  (Summary) 5/1

Descriptions: MO0 to M93 5/2-5/10

Chapter 6
The G-functions (Path conditions)

* The G-functions are subdivided into groups
(see summary 1.4)

* G-functions from the same group cancel each other out.

* |f two G-functions of the same group are in one block, the
G-funktions last progrmmed (entered) is effective.

G-functions Summary | 6/1
Description  GOO to G99 6/G00/1 - G/G98/G99/1




Chapter 7

Alarms

Chapter 8
User Monitor EMCOTRONIC TM 02

Chapter 9
Interface RS 232 EMCOTRONIC TM 02
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MICOTRONIC TM 02 Technical Data

Technical data
EMCOTRONICTM 02

Microprocessor 3-axis continuous-path control
Linear and circular interpolation (2 1/2 D)
Program memory for 20 kB (about 110 m of punched tape)

Actual position
Remaining travel path
Spindle speed

Tool compensation
Feed

Other parameters

12" monochrome screen

Input accuracy 0.001 mm (0.0001")

Output accuracy 2 = 0.001 mm (0.0001 inch) %
(set conform to step resolution of the concerning
machine, see "Technical Data of the machine")

Thread pitches 0.01 - 10 mm
Feed override 0 - 120%
Spindle speed override 50 - 120 %
Interpolation range +/- 9999.999 m
Tool memory 99 tools

Modes

Manual mode (manual traversing of the slides) A ;
Execute (processing of the input memory) i
Edit (program input via keyboard, interfaces, tool data

and position offset registers, user monitor) ]
Automatic (execution of the NC programs) j

Submodes
SingTe block, skip block, dry run, reference point,
status, change tool :

Program format
Structure to DIN 66025
Decimal point input

Permanent program memory for machine data, tool data
.+ registers and workpiece programs, position shift offsets.

Data input/output

RS 232 C interface (V24 and 20 mA), 150 - 4800 bd
Cassette recorder (Philips MDCR) 600 characters/sec.
(corresponding to 6 kbaud)

Subject to technical modifications and supplements!

171




EMCOTRONIC TM 02 ” Technical Data

The addresses

0 Program number (00-6999) (7000-9999 reserved for graphics)
N  Block number (0000-9999)
G Path functions (00-99)

GO0 = Rapid traverse (positioning behaviour) . -

GOl = Linear interpolation

G02/03 = Circular interpolation
G04 = Dwell

G25 = Subroutine call

G27 = Unconditional jump

G33 = Thread-cutting in single block

G40 = Cancellation of the cutter path compensation
G41 = Cutter path compensation left

G42 = Cutter path compensation right

G53 = Delete position shift offsets 1 and 2

G54 = Position shift offset 1

G55 = Position shift offset 2

G56 = Delete position shift offsets 3, 4 and 5

G57 = Position shift offset 3 '

G58 = Position shift offset 4

G59 = Position shift offset 5, also changeable in the program
G70 = Measurements in inches

G71 = Measurements in mm

G72 = Definition of circular boring pattern

G73 = Call-up circular boring pattern

G74 = Definition rectangular boring pattern

G75 = Call-up rectangular boring pattern

G81 = Drilling, centering

G82 = Drilling, spot-facing

G83 = Deep-hole drilling with retraction

G84 = Tapping .

G86 = Deep-hole drilling with chip breaking

G87 = Rectangular pocket milling cycle

G88 = Circular pocket milling cycle

G89 = Slot milling cycle

G92 = Set memory

G94 = Specification of the feed speed in mm/min (inch/min)
G95 = Specification of the feed rate in mm/rev. (inch/rev.)
G98 = Withdrawal to starting plane

G99 = Withdrawal to withdrawal plane

X,Y,Z Absolute coordinates
U,V,W Incremental coordinates
1,J,K Interpolation parameters
PO. .P7

Auxiliary parameters
Do...D7

F Feed in mm/min, um/revolution
Thread pitch in pm

S Spindle speed/spindle position for M19

172




VICOTRONIC TM 02 Technical Data

T Tool call-up, selection of tool compensation (four digits)

L Subroutine number/repetitions (four digits)
Jump target

M (00-99) Additional functions .
MOO Programmed stop '

MO3 Spindle clockwise direction

M04 Spindle counterclockwise direction

MO5 Spindle stop

MO8 Coolant on

M09 Coolant off

M17 Subroutine end

M19 Spindle precise stop
M30 Program end with return to program start

M38 Precise stop on

M39 Precise stop off .

M50 Cancellation of the direction Togic of the tool turret
M51 Selection of the direction logic of the tool turret
M0 Cancellation of the mirroring function -
M31 Mirroring on the X-axis

MI92 Mirroring on the Y-axis

M33 Mirroring on the X and Y-axes

0

Permanent program memory for machine data, tool data
registers and workpiece programs, position shift off-
sets and automatic approaching of the reference point.

Data input/output :

RS 232 C interface (V24 and 20 mA(), 150 - 2400 bd
Cassette recorder (Philips MDCR) 600 characters/sec.
(corresponds to 6 kbaud)

Subject to technical modifications and supplements!

17/




EMCOTRONICTM 02

G - Codes

Group structure and initial status of the G-functions

Group O GO0: Rapid traverse
GO1: Linear interpolation
G02: Circular interpolation clockwise
G03: Circular interpolation counterclockwise
* G04: Dwell
G72: Definition circular boring pattern
G74: Definition rectangular boring pattern
G81: Drilling, centering
G82: Drilling, spot-facing
G83: Deep-hole drilling with retraction
G84: Tapping
G86: Deep-hole drilling with chip breaking
G87: Rectangular pocket milling cycle
G88: Circular pocket milling cycle
é G89: Slot milling cycle
‘ Group 2 G94: Feed in mm/min or 1/100 inch/min
* G95: Feed in pm/rev. or 1/10000 inch/rev.
Group 3 ** G53: Cancellation of offsets 1 and 2
G54: Call-up of offset 1
| G55: Call-up of offset 2
! Group 4 * G92: Set offset 5
Group 5 ** G56: Cancellation of offsets 3,4,5
G57: Call-up of offset 3
G58: Call-up of offset 4
G59: Call-up of offset 5
Group 6 G25: Subroutine call-up
G27: Unconditional jump
i Group 7 O G70: Measurements in inches
: 1 G71: Measurements in mm
Group 8 *x G40: Cancellation of the tool path compensation
G41: Cutter path compensation left
G42: Cutter path compensation right
Group 9 X G17: 1st axis switching
= G18: 2nd axis switching
= G19: 3rd axis switching
O G20: 4th axis switching
0 G21: 5th axis switching
(] G22: 6th axis switching
Group 11 *% G98: Withdrawal to starting plane
G99: Withdrawal to withdrawal plane
Group 12 G73: Call-up circular boring pattern
G75: Call-up rectangular boring pattern

* effective blockwise

*% initial status

1 Initial status can be established in the user mon

1/4

itor (MON) mode.




MVICOTRONIC TM 02 : M - Codes

Group structure and initial status of the M-functions

Group 0 MO3: Spindle ON in clockwise direction :
MO4: Spindle ON in counterclockwise direction , |
* MO5: Spindle stop

M19: Spindle precise stop

Group 1 M38: Precise stop ON
*x M39: Precise stop OFF

Group 2 * MOO: Programmed STOP
* M17: Subroutine end
* M30: Program end with return to program start

Group 3 : MO8: Coolant ON
: *x M09: Coolant OFF

M50: Cancellation of the direction ]ogfc with

Group 8 [}
bidirectional tool turret
3 M51: Selection of the direction logic with
bidirectional tool turret
Group 10 M30: Cancellation of the mirroring function ; 1

M91: Mirroring on the X-axis
M92: Mirroring on the Y-axis
M93: Mirroring on the X and Y-axes

* effective blockwise ' ?
** initial status ' C
O Initial status can be established in the user monitor (MON) mode. '

Note: The implementation of the individual M-functions depends on
the hardware of the machine in question.




EMCOTRONIC TM 02 " Adresses

Addresses and their input dimensions

Addresses metrié- inch
Path addresses absolute X,Y,Z +/- (mm) +/- (inch)
Path addresses incremental U,V,W +/- (mm) +/- (inch)
?izcu]ar interpolation parameters +/- (mm) +/-(inch)
»J,K
1. F thread pitch (G84) (um) | (1710000 inch)
2. F Feed per minute (G94) (mm/min) | (1/100 inch/min)
3. F Feed per revolution (G95) (um/rev.) | (1/10000 inch/rev.)
1. S speed programming | (rpm) (rpm)
2. S angle position (M19) (°) ()

1/6




EMCOTRONIC TM 02

Parameter P

The P-parameters in the program

Possible input: 0 - +/- 10000, 000

Parameter

Default
option

G72: Circle diameter (mm)

G74: Horizontal distance (mm)

G87: Pocket length in X (mm)

G89: Length of the slot (mm)

G74: Vertical distance (mm)

G87: Pocket Tength in Y (mm)

G88: Pocket diameter (mm)

G89: Width of the slot (mm)

NOT USED

G8l, G82, G83, G84, G85, G86,G87
G88, G89
Definition of the withdrawal plane (mm)

Absolute from the workpiece zero point

G81, G82, G83, G84, 685, G86, G87,
G88, G89

Definition of the withdrawal plane (mm)|
Incremental from the starting plane

NOT USED
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- EMCOTRONICTM 02

Parameter D

The D-parameters in the program

Possible input: 0 - 32,767

Paramete Default option
G72: Number of boring pattern elements ()
D0 G74: Horizontal number of boring pattern elements
D1 G74: Vertical number of boring pattern e1eheﬁls
G72: Starting angle (° x 10) 0
D2 688: Horizontal infeed ( ) D2 = 1.7 x cutter radius
G89: Angle of slot related to X-axis (° x 10) 0
G72: Total angle (° x 10) 3600
G83: Infeed per cut (um) no cut segmentation
G86: Infeed per cut (pm) no cut segmentation
D3 G87: Infeed per cut (um) no cut segmentation
688: Vertical infeed ( ) machining peformed
with one infeed
689: vertical infeed ( ) machining performed
with one infeed
G04: Dwell (1/10 sec.) no dwell
G82: Dwell (1/10 sec.) no dwell
" 685: Dwell (1/10 sec.) no dwell
G86: Dwell (1/10 sec.) no dwell
G88: Finishing parameter ( ) D4 =1
G89: Finishing parameter ( ) 04 =1
G83: Percentage reduction (%) 0
G86: Percentage reduction (%) 0
05 G87: Climb/conventional mill () DS =3
G88: Climb/conventional mill () 05 = 3
G89: Climb/conventional mill () DS =3
Dg NOT USED
G72: Take-over of parameters () 0
674: Take-over of parameters () 0
D7 G87: Type of vertical infeed ( ) 1
G88: Type of vertical infeed ( ) 1
689: Type of vertical infeed ( ) 1 T

Observe the D-parameters in the user monitor (

MON) .

1/8
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EMCOTRONIC TM 02 Program Set - Up

The CNC-Progaram
The Program Set-—up

A CNC program contains all instructions
and informations necessary for the pro-
duction of a workpiece.

It consists of:
* program number
« NC-blocks and
eprogram end information

The Program numbers:

O 28 Each program has to start with a program
N 00 00 number.

N 00 10 Address: Letter O

N 00 20 Possible program numbers: O 00 to O 99

The Program Blocks/NC-Blocks
Address: N
Block numbers: N 0000 to N 9999

It is advisable to number the blocks in
_ increments of 10. In this way blocks

can be added later.

The control automatically suggests a

10-step system of blocks.

The Words:
N 0010/X 20./Y 10./1 5./F.us The block consists usually of various words.

The Word

The word consists of a letter (the address)
and a combination of figures. Each address

——Word : . (letter) has a specific meaning.

Address Combination of figures

211




EMCOTRONIC TM 02 Program Set - Up

Block Rules: T

If two or more G- or M-codes of the same
group are in one block (no sense), the code
programmed last is valid.

Decimalpoint Programming
X,Y,2,0,V,W,B,P, P, P,,1,3,K values must
be programmed with the decimalpoint.

The values would be calculated as um (with
G71) resp. as 1/10 000 inch (with G70).

Leading and following zeros need not be pro-
grammed.

o Wia |



EMCOTRONIC TM 02 Self - Holding Contents

Modal codes
and wWord Contents

Compare the group structure of G- and M-
Codes.

The programming work should be as simple as
possible; thus self-holding codes.

1) Take-over of G-, M-Codes

General:

Self-holding codes and instructions remain
valid in the program until they are called
off.

Call off:

1. By instruction of the same group, €.9.
GO0 is called off with GO1.

2. Call off instruction:

For some codes there are special call
off instructions, e.g. G41 is called off

with G40.
N 100 GOO X-20. Y 5. Z40.7]  Example:
Goot x 10. YS5. 2 5 ,
N 110 G005 X 10. . . In block N 110 no programming of GOO
v 5. 2-5. necessary.
N 120 Go1 X 10 Y . 27 3.

/‘_/'\,/—\—/—’-1 ExX le:
N 10 MO3 AR |
MO3 is called off by MO4. In blocks from
N 20 N20 to N 140 no programming of MO3.
N 150 MOt

2/3




VICOTRONIC TM 02

Self - Holding Contents

Y

2) Take-over of Modal Word Contents

Purpose: Simplify programming

Constant word contents of X,v,2,F,Ss,T
are taken-over in the subsequent blocks.

NI30
X100/v40. X150/Y40.
N1
N100 NI 2
X20/Y10 X100./Y10 N0
X
N 100 | GOO | X 20.| Y 10.| 2-5. S 2000 | T0101
N 110 | GO1 | X 100.. ¥-30.7%3<8. | F 100
N 120 X.300.| Y 40.| 3-8,
N 130 | G02 | X 150.| ¥remd-2-s. |(1 25.)| 7 0. [
N 140 X 100.| % 40, (1 -25.)| J0.[%
N 150
N 160




EMCOTRONICTM 02 Self - Holding Contents

3) Take-over of Modal Parameters

with Drilling ond Milling Cvclies
Purpose: Simplify programming

X Y T
Z 03 D5 D6
N 1101 G83 | cvee | ewee Joveed ceee Jaoao]oees
N 120 |<G834 .... B S
| 3o :
N 130|.6G83. »
N 140] G86 | coce f cvue [ oces D D D

As long as the same G-codes are valid, the
parameters and their values are taken-over
into the next blocks.

As soon as another G-code (e.g. GOO/GOl/GSG)
of group zero is called up, the parameters
are erased.

2/5




ACOTRONIC TM 02 Initial Status

The Initial Status
of the EMCOTRONIC TM 02

The initial status is determined by the manu-
facturer of the control. N

This is done for reason of practical operation
and safety.

Example:

M0S: When switching on the control the main
spindle must not run up.

[JG71: since everywhere (exception in the USA)
they program in mm, the initial status
is fixed as in mm.

Initigl Stotus EMCOTRONIC TM 02

The following codes are valid when switching
on and need not be programmed anymore.

They are also indicated in operation mode
STATUS.

G-Codes

G40 Neutralization of the cutter tool correction
[J 671 Measurements in mm.

G53

G56

G94 Data of feed speed in mm/min - inch/min

Position shift offset erased

G98 Withdrawal to starting plane

M-Codes:

M0S Spindle stop
M09 Coolant off
M39 Precise stop off

O can be changed by the customer in mode MON,
G71 to G70.




EMCOTRONIC TM 02

Absolute / Incremental Value Programming

Absolute and Incremental

value Proarammilng

4

15

+

1]

217

Absolute Value Progrgmming
The description runs under the addresses
xl Yl Z .

The X,Y,2Z data always relate to the actual
origin of the coordinates system.

Pt X=25/Y=15
P,t X=1U5/Y=25

Incremental Value Proaramming

The description runs under the addresses

u, v, W

The U,V,W addresses refer to the starting
point of each block.

P,: U=25/V=25
P,: U=30/V=10
Mixed Programmingd

The programming can also be mixed.
P.: X =25/Y =15

P2 X=40/\_/=20

Note

The programming of

G90: X,Y,Z data absolute

G91: X,Y,Z data incremental

is not necessary with the EMCOTRONIC ™
02 control. X,Y,Z are automatically

absolute; U,V,W incremental.




MCOTRONICTM 02 Description of Formats

G-Codes., theil r _Formats

and Description of Formqats

Speéific addresses are asigned to most
G-Codes. A

Example:

g?o/xtlllllllI/Ytlll|,lll/Zillll,lll

Gol/xtllll,lllYtllll,lll/Ztllll’lli/Fllll

For a short and easy to understand des-
cription of pertaining addresses (format
description) the data are encoded.

Code:

1) Instead of giving the possible inputs,
the number of decades is given.

Example:
Instead: N from 0 to 4000
or N .... we write N4.
Nllllwuﬂ
y

2) The specification of the possible decades
before or after a decimal point is coded
with two figures.

}(‘_l l\l L] ‘l/l [} @ xu3

The first figure: Decade before decimal
point

The second figure: Decade after decimal
point

3) If the values could be neéafz;é or posi?

tive a + sign is written between address
and number.

X+ 43

Remark:
For better determination quite often a *
sign is written (X%43).

20




EMCOTRONIC TM 02 Description of Formats

Example:
xty3 | yiu3 | Ztu3
NG | 6O gy | vaus | w3 | T
N4: Four digits without decimalpoint and
sign. '
x Y Z+l ] t [} , ] [} [}
va-l ] ] L} [ ] ] 1]
NG Y A\

t sign Four Three

possible digits digits
before after
decimal decimal
point point

FU4: Four digits without decimal point and
sign.
J Example:

602 | Xtu3| vu3 | Z*u3
603 | Ufu3| viu3 | wiu3

Nu Jtu3 | Ktu3 | Fu

Example:

NG 7 GO / Dy 5

D,, 5 Five digits without decimal point
e and sign. )

For maximum values and input dimensions
(mm or um etc.) compare chart of
specific machine (1.7, 1.8)
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EMCOTRONICTM 02 Programming Hints

Progaramming Hints
The Take-over of Codes and Block
Contents into the next Program

The self-holding codes, not called off by
M30, and the tool called up at last -are taken
over into the next program, if they are not
called off (or RESET key, Emergency button).

Example: Take-over of tool

O 10

N 0000

N 100 llllllIllllllllllllllllllT0303
N 230 Illl|llllllllllllllllllllM30
O 20

N 0000 / GOO /

The tool T0303 would be active in program O 20!

Example: Zeropoint offset

O .10

N 000

N 20 ioivviinnnnnniinnnnnaed G54
N 100 .. iiiiiivvinnenannnsees 657
N 200 vvvvvennnnnnncanaanaaedaM30
O 20

N 0000

N/ O /GO0

G54 and G57'would be active.

2/10




EMCOTRONIC TM 02 Programming Hints

Example: G-, M-Codes

O 10
N 0000

N 200/ GO0 /X, / Y1/ 21/
N 210 / / M30

O 20 J

N 000 /Xz / Y2/

GO0 would be active

Thus you should observe specific rules
for program start and program end.

2/11




ACOTRONIC TM 02 Programming Hints

Proargm start - Proaram end
Proarqmming Rules:

There are no general rules for a specific
type of programming.

Each programmer will set up the program
what he believes is simple and distinct.
However, there are some guide lines to ob-
serve as concerns program start and pro-
gram end.

Bear in mind that other persons beside you
could put in the program and that there are,
maybe,some self-holding codes still valid.

Program Start:

1) Programming of G94 or G95 and feed F

2) Zeropoint offset(s) and tool correction call up
3) Direction of rotation

4) R.p.m.

5) Precise stop on/off (M38/M39)

o) Traverse instruction GOO (GOO is obliga-
tory after T-call-up and zeropoint offset)

The sequence is optional. By a new input you
have over-written still valid instructions of
an old program.

Program end:
* Calling off zeropoint offsets
* Calling off the active tool

If a zeropoint offset e.g. would be active,
the consequence could be a collision.




EMCOTRONIC TM 02 Skip - Block

SKID—-BlOCKS

For some cases (trial cut, serial production)
it is quite useful that blocks can be skipped.

Skipped blocks are marked with a diagonal
stroke (slash). It has to be put in after the
block number.

N 90 GO0 X20. Y25. Z30.
N 100 / MOO skip block

> /
(V.

SKIP Key pressed:
Skip blocks will be not executed.

SKIP Key not pressed:
The skip blocks will be executed.

2/13




Chapter 3

The reference points of the CNC machine,

zero point offsets -

The points of the CNC machine 3/1-3/3

1. Reference point R
2. Machine zero point M
3. Tool holding reference point N
4. Workpiece zero point W
5. Machine zero point
~ Tool holding reference point

Zero point offsets 3/4 -

Summary
Schematic diagram

1. G53-G59 zero point offset with

position shift offset 3/6 -

1.1 Notes and rules on G53-G59
Entry of the data, group structure
and offset, cancellation, syntax rules

1.2 Examples 3/7 -

2. G92 - Set memory 3/12 -

2.1 Regulations
Programming, activation of the offset,
notes, cancellation

2.2 Types of measurement input in G92
Absolute values, incremental values,

mixed values 3/13 -
2.3 Examples G92 3/15 -

3/1
3/2
3/2
3/2
3/3
3/16

3/4
3/5

3/11

3/6

3/11

3/16

3/12

3/14
3/16




EMCOTRONICTM 02 Reference Points

of the CNC-Machilne
Calculgtion/Compensgtion:

1. Reference Point R .

2. Machine Zeropoint M

3. Tool Holding Reference Point N

4, Workpiece Zeropoint W

1, Reference Point R -

The reference point serve;€gz; the synchroni-

zation of the measuring system. After swit-

ching on the machine the reference point has
to be approached.

The position of the reference point differs
from machine to machine. The position is
fixed by the manufacturer.

The Criterion to Fix the Position:

The reference point is usually situated out
of the working area. Thus it is possible to
approach it even with workpiece or tool
mounted. '

Approaching the reference point - compare
Instruction of specific machine.

31




ACOTRONICTM 02 Reference Points

Ine Machine Zeropoint M @

The Tool Holding Reference Point N @

Their position of the machine zeropoint and
of the tool holding reference point is de-
termined by the machine manufacturer.

The M ropoint M @
The machine zeropoint is the origin of
fl the coordinate system. The origin of the

coordinate system can be offset with
codes G54, G55, G57, G58, GS9.

Position of M on VMC-1G0 and VMC-200
Left-hand front edge of the table
surface.

*X

3, The Tool Holdina Reference Point N {5}

The tool lenghts are described from
this point.

3.1 The position of the tool holding
reference point N on VMC-100

I
' N lies in the spindle axis at the
T;:N front of the reference tool.

Note:

If the main spindle is freely
accessible, the point N in milling
machines is established on the
front of the milling spindle. On
the VMC-100 the front is not easily
accessible and therefore N is
established on a reference tool.

3.2 The position of the tool holding
reference point N on VMC-200

. ——— el

N lies on the spindle axis at the
y y j front of the main spindle.

\J
|




EMCOTRONIC TM 02 Reference Points

4, workpiece Zeropolnt W @

The workpiece zeropoint is determined by
the programmer.

The programming is done with G-Codes G54/
G55/G57/G58/G59.

5, ad) Machine Zeropoint,
Tool Holding Reference Point

REMARKS FOR BETTER UNDERSTANDING

1)

2)

The manufacturer determines the position
of M and N.

Criterion for the Determination of M@

It should be easy to get the measurements
up to the workpiece zeropoint.

The manufacturer measures the distances
between M and N and puts them into the
control (measurement is done with refe-
rence point approached).

The control knows the distances M --> N.

3/3




MCOTRONICTM 02

G53-G59

Survey

The coordinates system can be offset (dis-
placed) from the machine zero-point or from
a selected 2ero-point using G54, G55, G57,
G58, G59 .

With G53 the offset of G54, G55 is erased.

With G56 the offset of G57, G58, G59 is

erased.
G53 Erase G54,G55
Group 3 G54 2 1| call up position shift
offsets 7T1,2.
G55 £ 2
G56 Erase G57, G58, G59
G57 & 3
Group 5 G58 2 4| call up position shift
offsets 3,4,5.
G59 2 5




EMCOTRONICTM 02

G53 - G59

G54~
G55 —
RST—

G586~

Schemg of Zeropoint Offset

Data for offset values X,Y,2 (U,V W)

Data Input in Position Shift Offset Register

Two possiblities

G59——

Manual input in position shift’
offset register 1 to 5.

Activating the Offsets

Set register G92

To set register means:

The offset values are written in the
parts program and stored in offset re-
gister number S.

The offsets are activated when G54,G55
G57,G58,G59 is activated in the parts
program.

The zeropoint is offset by the values
in the register.

" get Back with G53 resp. G56

The zeropoint is set back - compare de-
tailed” explanations on the following pages.

3/5




EMCOTRONIC TM 02 ' G53-G59
1. G533 - G59 Zeropolnt
Offset wilith Position

Shilft Offset

The measurements for the offset are put into
the position shift offset with the correct sign.

G-Commands Position Shift offset 1 - 5

Position Shift ‘——-_--\W
X Y A

G54 — e 1 ... L

GSS —e=f 2 ... ... ...

G57 —————n

G58 ————

G59 ———»-

Structure and Offset/
r fset: svntax Reaulgtions:

Various Instructions ot the same The offset inStructions have to pro-
Group in one Program: grammed in connection with GO0 instruc-

The instruction first programmed tions.
is always valid. e
The previous instruction is dis- Possibility 1
activated by the following one In the same block as G0O
(compare example 2).
_ , N 100/G00/X.../Y.../Z.../G54
Two Instructions out of Various Possibility 2
Groups:
E;;Efﬁéfions out of various groups The following traverse instruction is
are added vectorially.(There is no a GO0 block.
disactivation effect!) - Compare
example 3 N 100/G54

N 110/G94/F 120
N 120/G00/X.../Y. . /2.,

Set back Instructions

G53 sets back G54 and G55
G56 sets back G57/G58/G59.




G53 - G59

EMCOTRONICTM 02

Example 1: A zeropoint offset - erase

Example 2: Two or more G-instructions of
the same group - erase

Example 3: Group 3 and group 5 instructions
- erase L.

Example 1: (653 - G59)
Zeropoint OQffset - Ergse

) G54: The zeropoint is offset with G54
- Activation by the values X,Y,Z to the point W.

The X,Y,Z values are in the position
shift offset.

GS53: The G54 offset is erased with G53.
The zeropoint of the coordinates
system is relocated to original point
_ by the values ~-X,-Y,-Z. In this example
Disactivation te point M.

377




- EMCOTRONIC TM 02 ' G53-G59

Example 2: G53 - 659
Iwo or more [nstructions of the sqme Group - Ergse

If two of more zeropoint offsets of the
Same group are called up in one program,
the previous one is erased.

Ex le:

For the operation on a workpiece it is use-
ful to program for

plane 1 Wl and for

I .—.. GSLI‘ e W, activated

1 plane 2 Wz . :
wl erased ‘

— 2 (coordinates system in M) 1 the position shift offset the values for
W, activated Wi and Wy are put in.

H2 erased
(coordinates system in M)

N 200/G55

N 300/G53
+Z 2 Y

N100/G54




EMCOTRONICTM 02 G53 - G59

X Y z
35 000 20 000 15 000

»

G54

1

G55 60 000 20 000 30 00O

3/9



EMCOTRONIC TM 02 | __G53-G59

Example 3: 653 - 659
roup r r
1n one Program

Various G-instructions of group 3 and
group $§ in one program are not dis-

activating one another, but will be
added to one another. c

Call up of G54

Offset of M to W

1

PSO1 - values
G54 21.X = 80/Y = 40/2 = 0

Call up of G57

Offset of Wl to W2

PS03- values

G57 & 3.X = 100/Y = 0/2 = 0

Total Offset ¥ G54 + G57 values

G54: X =80 Y=40 Z =
G57: X=100Y= 0 2 =

Sum: X =180 Y = 40 g =
Note:

Pay attention to the signs!

G54: X 120 Y 45 Z 38
G57: X -25 Y 10 2 -15

Dian




EMCOTRONIC TM 02 " G53 - G59

Erasion of O0ffsets with two Groups

Pay attention : Erasion instructions G53/-
G56 are different groups.

656 (G57)

G53 (G54)

W11




EMCOTRONICTM 02 G92 + G59

2. G992 Set Redlster

Proaramming of Offset Values:

The measures for the offset are written into
the parts program under G92. , T

Example:
Noooo/G92/X -14.2/Y +13./7 +14./

Activating of Qffset:

1. When G92 appears in the program, the offset
values are written in the position shift
offset in register number 5.

2. Register number 5 is activated by the G59
command .

Example:
Nllll/nglx -lu|2/Y +13|/Z +lul
N..../G59 ‘

Notes:
* G59 cannot be programmed in the same block

with G92, but G59 must be programmed in the
following blocks.

* If G59 is programmed in a block before G92,
an alarm sign will appear.

* If G92 + G59 follow a G-instruction of group 3,

then the two instructions will be added to one
another.

Ergsion:

The erasion in the program is done with G56.




EMCOTRONICTM 02

G92 + G59

014 values

Active values

0ld values

Active calues

IMD2§;LHiJﬂeﬂsutﬂmﬁﬂlﬁ_JILjﬁxl

5sx30 /Y2 /210

5./ X S0./ Y-i0. / 2 20

5/X60/ Y10/ 250

3/13

1. Absolute Values:

If under G92 the offset values are
described with X,Y,Z the old values
of G59 in the position shift offset
are erased and the G92 values are

active.

N 100/G92/X30./¥20./210.

N..../G59

2. Incremental Values:

If under G92 the offset values are
described with U,V,W then the U,V,W
measures will be added to the measures

of the position shift offset.

N 100/G92/U10./V20./W30.

N..../G59




VICOTRONIC TM 02 G92 + G59

3. Mixed Values
d values If the measurements are indicated under
G92 in a mixed up sequence, absolute

5 / %=pe—/ Y 30./ 2 40. with X,Y,2 and incremental with U,V,W
then

* the absolute G92 measurements are taken
over into the register.

* The incremental G92 measurements are
added to values of the position shift
offset.

N.ouo o /G92/X15./V +5./W +12./

ive values

s /X 15. / Y 35./ 2 52.

YL |




EMCOTRONIC TM 02 - G92 + G59

Example 1:

+ ryction:

Offset from the machine zeropoint.

Program:
N 100/G92/X70./Y30./220./

N 150/G00 /G59

The offset is executed in block N 150.

3/15




YTRONIC TM 02 ) G92 + G59

EXAMPLE 2:

. Off with Group 3 _Instructions
and Offset in Workpiece Program with .

G392 , G59

This proves to be quite a practical method:

* The zeropoint is offset from M to W

using group 2 instruction. 1

* From this point the workpiece zeropoint

of the respective workpiece W2 is pro-
grammed using G92, G59.

Example 1:
Nllll/GSq

No.../G92/%, /Y, /7, /659

Example 2:
NII!!/GS“

2/ £




Chapter 4

Tool (length) compensation

Tool programming and compensation 4/1 - 4/3
1. T-address a1
2. Call-up Ce 4/1
3. Cancellation of the tool (length)

compensation 4/1
4. Alarms 4/2
5. The tool compensation values:

tool length and radius 4/2
6. Input compensation 4/3
7. Programming hints 4/3
Correction of the tool (length) compensation -4/4 - 4/S
- The reference tool - VMC-100 4/6
- Direct take-over of the tool lengths - VMC-100 4/7
- Direct take-over of the tool lengths - VMC-200 4/8
- Scratching a trial workpiece 4/9

Terminology - tool compensation

Tool compensation can mean two different things:
tool (length) compensation and tool (path)
compensation.

Tool (length) compensation:
This means the input and compensation of the
tool length.

Correction of tool compensation:

if you see from the milling result that the lengths
are wrong (with correct programming), you must
correct the (length) compensation value.

Tool (path) compensation:
See G40/G41/G42




JTRONIC TM 02 - T-Adresses

Tools are programmed under the T-address using
a 4-digits number.

Code

Tes e

(12) 01 - 99
Tool Number Tool Compensation Number
The first two, digits are the Number code for tool data
tool number (number of tool (length, radius).
position on tool pallet with The tool compensation number
automatic tool change). is listed in the tool data

For ¥MC-100:

For VMC-200:

10 tool numbers memory .
admissible

12 tool numbers

admissible

Every new T-address has to be called-up with
a GO0 block (otherwise Alarm sign).

Example: Call-up in same block with GOO
N 90 / MOO |
N 100 / GOO / XIII/YIII/ZIII/ TOZ 02

Example: After the T-call-up a GOO traverse
instruction follows.

N 100 / T02 02

N 110 /7 G94 / F 130

N 120 / G54

N 130 / GOO / Xuuu/Youu/Zoi i/




EMCOTRONIC TM 02 i T-Adresses

3. Talling-off the Tool(lendth) Compensation

T.. 00

1f the reference number T.. 00 is pro-

grammed, the coordinates (measurements)
Ni system refers to the reference point

=L ' for the tool mounting.

\\\1F. .00

4, Alarms:

1. T-call-up not in connection with GOO
traverse instruction

2. Unacceptable call-up TOO 04:
Tool number # 1 - 99
But compensation number # O
T 02 00 is acceptable, but does not
make sense.

5, The Tool Compensation Values:
Tool Length, Tool Radius

;fﬁ’z 1 Tool Length in mm (Inch with G70
’ being active)with sign:

Imagine the coordinate system in
point N. The tool lengths are
taken from point N on.

2. Cutter Radius in mm (Inch Qith G70
being active)
The information on the radius is
necessary with G41/G42.

Input:
7 - 68.42/R5

4/2




TRONIC TM 02 ) T-Adresses

" The tool data are entered into the tool
memory in mode EDIT.

_MODE: EDIT_TOOL_DATA - 1 corresponds to correction T.. 01
20 corresponds to correction T.. 20

ittiﬁitt'ttti.t*ttlt'ttt'.'ltﬂ'tttt*ttt*

0o X 2 R L Tool length: under Z-address

1 Radius: under R

2

2 Compensation:

2 If a tool is called-up in the program
7 the computer fetches the data Z(length)
8 and R (radius) which were put in under
9 the code number.
S

Number of compensation and of tool need not be
the same; e.g. T 05 01. For a better overlook
it is useful that compensation number and tool
number are identical.

For VMC-100 the numbers 01 - 10 can be
entered as tool numbers. If a tool number
greater than 10 is programmed, an ALARM is
given.

For VMC-200 the numbers 01 - 12 can be entered
as tool numbers. If a tool number greater
than 12 is programmed, an ALARM is given.




EMCOTRONIC TM 02 - T-Adresses

Correction of TooOl
(length) compensagation
Correction of length medsurements

By measuring the workpiece you find out
possible faults, which are caused by non-
accurate tool data.

Correction:

* Erase wrong data

* put in correct data

Example:

al 3
o 2 2 3
@ © s s
2 % > >
B ol H FrR—
. ol NI ® o
Z actual=60 mm ~ % %
_ % T
7 INFO=60 mm ,\, ,\,
% U
=] /] ; M
7 s v/ / /i
/ actual is the same as 7 actual is not equal to / INFO:
Z INFO in the tool data memory Consequence: Wrong measurements on

workpiece (15 mm instead 10 mm)

Measurement in drawing and on work- -
piece are correct.

4/4
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T-Adresses

rr

ZCICtU(Jl
Z INFO

Zactual

AANRAAARARNRAARRANRRARARAARAARIARRSARARNRS

z >&¢

-——’—-*-\——A——/\-/’—N

DE:EDIT TOOL DATA

RAXARXRAARRAARRARRRARARANRAREARRRNRRARRRR

Z -65.

~_,—«———\’/__\/—'/'J

Imagine the coordinates system in the
target value.

Measure difference between target value
and actual value: Z = -5mm

Add this value with the correct sign to
the value in the tool data memory.

Z-60mm + (-5mm) = -65 mm

Write this value into the tool data memory.
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The reference tool - VMC-100

*

A reference tool is supplied with the
VMC-100.
The point N is located on the
rotating axis on the front of the

- reference tool.

* If no zero point offset is active and
no tool compensation selected, the
screen displays the measurements M
N.

!
I
=
n ‘

* The tool lengths are described from
the point N.

I

)
S

m
A

—
Lo
-,

* This reference tool is required for
the direct take-over of tool lengths
when touching with a dial gauge.

* The point N Ties 30 mm below the
ball bearing shoulder.

4/6
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T-Adresses

Direct take-over of the tool lengths - VMC-100

MAN
Mode

With EMCOTRONIC TM 02 it is possible to
take over the tool lengths directly.
This is a very accurate and comfortable
method.

Option 1: Touching with dial gauge

* Select manual mode.

* Mount reference tool and swivel in.

* Touch dial gauge with reference tool.
Set dial gauge to zero.

3 ]

SENCD)|

The height H is stored in the
control by TO 00 ENTER.

-

* Swivel in the tool to be measured
and touch dial gauge (gauge must
show Q).

T 0 1 Tool correction number
wanted
AN ENTER
5

H total

= The tool length Z is stored under
S //4_ H tool correction number T..0l.

b

AI?




EMCOTRONICTM 02

T-Adresses

Direct take-over of the tool lengths - VMC-200

Direct take-over of the tool lengths
is very convenient and applicable

in most cases.

Touching the dial gauge

MAN
Mode

4/8

. Touch dial gauge with point N:

Set dial gauge to zero.
When dial gauge ‘indicates 0, a
specific height H is reached.

3 )

The height H is stored. The computer
can calculate the tool value Z when
touching with a tool.

. Touch dial gauge with tool (gauge

must indicate 0, then the height Z is
reached).

T
3 )
Tool correction number
ENTER wanted

The measurement Z of the tool TOl is
stored under the compensation number
T..01.




TRONIC TM 02

T-Adresses

Scratching a trial workpiece

MAN
Mode

H=60,24

a
L/
Z

=D

AN

1. Measure the height (H) of the trial
workpiece to be scratched.

2. Move the point N to the Z-value H
(screen display)

3 )

The reference measurement H is
stored.

3. Scratch the workpiece surface.

> (o))
current tool number

The measurement Z is stored under the
compensation number T..0l.




Chapter 5
The M-functions

M-funtions  (Summary) 5/1
Descriptions: MO0 to M93 5/2 - 5/10




The M-functiohs ‘

Group structure and initial status of the
M-functions

M 00 - Programmable intermediate stop

MO03 - Main spindle ON clockwise rotation -

MO04 - Main spindle ON counterclockwise rotation
MO5 - Main spindle STOP

MO8 - Coolant ON

MO9 - Coolant OFF

M17 - Subroutine end

M19 - Main spindle precise stop

M30 - Program end with return to program start
M38 - Precise stop ON

M39 - Precise stop OFF

M50 - Cancel direction logic

M51 - Select direction logic

5/1
5/2
5/2
5/2
5/2
5/3
5/3
5/3
5/3
5/4
5/5
5/6
5/7
5/7

M90 - Cancellation of the mirroring function 5/8-5/10
M91 - Mirroring on the X-axis 5/8 - 5/10
M92 - Mirroring on the Y-axis 5/8 - 5/10
M93 - Mirroring on the X and Y-axis 5/8 - 5/10




Emcotronic M1

M-Codes

The M-Codes

As the G-Codes, tne M-Codes are divided into different
groups. An instruction of one group erases the other
instruction of the same group.

That means the last programmed M-instruction cancels out the
previous instruction from this group.

Programming
M-functions are switching and additional functions. The
M-commands can stand alone in a program block or together with

other instructions.

Note:

The following pages contain a list of the M-functions which are
standard features of the EMCOTRONIC TM 02. Whether these

M-functions are active on the machine in question depends on the
machine version.

Group structure and initial status of the M-functions

Group O MO3: Spindle ON in clockwise direction
MO4: Spindle ON in counterclockwise direction
* MO5: Spindle stop
M19: Spindle precise stop
Group 1 M38: Precise stop ON
*x M39: Precise stop OFF
Group 2 * MOO: Programmed STOP
* M17: Subroutine end
* M30: Program end with return to program start
Group 3 MO8: Coolant ON
*k M09: Coolant OFF
Group 8 1 | M50: Cancellation of the direction logic with
bidirectional tool turret
3 | M51: Selection of the direction logic with
bidirectional tool turret
Group 10 MI0: Cancellation of the mirroring function
M91: Mirroring on the X-axis
M32: Mirroring on the Y-axis
M93: Mirroring on the X and Y-axes

* effective blockwise

** ipitial status

Initial status can

be established in the user monitor (MON) mode.

Note: The implementation of the individual M-functions depends on

the hardware of the, machine in question.

51




COTRONIC TM 02 " MO0 - MO5

MO0 - Programmable intermediate stop

N4/M00

The slides are stopped and the main spindle and coolant
switched off.
Effect: end of block -
Application: If measurements are necessary during a
machining operation or other checks are
to be performed.
Tool change, remounting of the workpiece etc.

MO3 - Main spindle ON clockwise rotation

N4/MO03

MO04 - Main spindle ON counterclockwise rotation

N4/M04

MO05 - Main spindle STOP

N4/MO05

MO5 is activated by M30 at the program end.
Effect: start of block

Establishing clockwise rotation, counterclockwise
rotation:

ATways view the direction of rotation from the -Z side
in the direction of +Z (from the milling spindle
towards the tool)

+Z

vertical

Lo




EMCOTRONIC TM 02 | MO8 - M19

MO8 - Coolant ON

N4/MO08

M09 - Coolant OFF

N4/M09

M09 is activated by M30 at the program end.
Effect: start of block

M17 - Subroutine end

N4/M17

The subroutine is concluded with M17. M17 causes a jump
back to the next higher plane of the part program.

For details, see subroutine technique G25/M17.

Effect: end of block

M19 - Main spindle precise stop

N4/M19/54 |
]

The main spindle can be positioned by programming M19.
The position of the main spindle can be entered (in
degrees °) under parameter S.

Input range: 0-360°

5/3




EMCOTRONIC TM 02 " M30

M30 - Program end with return to program start

N4/M30

Effect: Block end/program end, return to program start

M30 also produces:
- coolant OFF
- main spindle OFF
- G40

5/4
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M38 - M39

M38 Precise Stop ON

N4/M38

M39 Precise Stop OFF

N4/M39

Explanations on M38/M39
Effect: block start

If you want a sharp transition you have to

. program M38.

The axis movement in the programmed target
point stops completely and only then the next

block .s traversed.
Note:
What has been said for XY-axis is of course

also valid for the other three axes.

Remarks: * Note down the time difference when
manufacturing a workpiece with and
without precise stop.

* The control knows the contents of
the following traverse instruction

M38 Precise Stop ON

X-QaX1is

Speed

1P

- Y-axis

el

P
Dwell: 20 m/sec. at point Pl

5/5

Po A

Contour-transition




EMCOTRONIC TM 02 ' M39

M38/M ntin

M39 Precjse Stop OFF

The EMCOTRONIC TM 02 control is laid out
to accelerate in Y-axis aiready before
reaching the target point in X-axis.
Thus a continuous movement with.contour
transitions is achieved.

The contour transition is not acute-
angled (Parabola, Hyperbola).

The size of contour transitions usually
is within the tolerance of the drawings.

= X-axis
D O—
=4 —"F’o P
“
26
Contour-transition
Y-axis
‘L QP
Po Speed characteristics of P

slides with M39

Size of Transition Arcs in Relation to
the Speed of Feed:

The larger the feed, the larger the arc of
circle.

R/




EMCOTRONICTM 02 " M50/M51

M50 - Cancel direction logic

N4/M50

The tool magazine is activated by the'cbnf}o] in such a
way that it only indexes in one direction.

M51 - Select direction logic

N4/M51

‘The direction of rotation of the tool magazine is
.selected by the control so that the programmed tool
magazine position is reached in the shortest way.

Establishing the initial status

The initial status (M50 or M51) can be established in
the user monitor (MON) under the parameter 011.

M50: 0,, bit 3

11 0 (low) value 0

bit 3 = 1 (high) value 4

M51: 011

(See also description of user monitor)

577




EMCOTRONIC TM 02 " MO0 - M93

Mirror functions

- Mirroring of contour elements M30-M93/1

- Example . M90-M93/2




EMCOTRONIC TM 02 ' | M90 - M93

Mirroring of contour elements

With the selection of a mirror function all subsequent
positions are mirrored about the workpiece zero point

axis.

M30 - Cancellation of the mirror function
M91 - Mirroring on the X-axis

M92 - Mirroring on the Y-axis

M93 - Mirroring on the X and Y-axes

Conditions for the selection and cancellation of mirror
Functions .

when working with mirror functions the following con-
ditions must be observed:

o Neither a circular interpolation (602, GO3) nor a
cali-up of the tool path offset (Ga1, G42) may stand

in NC blocks in which there 1s a selection or can-

cellation of a mirror function.

o Selection or cancellation of a mirror function may
only take place when the tool path offset (G40) is
cancelled.

Notes:

o Mirroring of G02, G03, G4l and Ga2:
Depending on the type of mirror function, it is
possible that the direction of rotation of 2 circular
interpolation or the type of tool path offset changes.
You can see the circular interpolation or tool path
offset actually covered by switching over to the

SPECIAL page.

o Mirroring of boring patterns:
* pefinition parts of a boring pattern cannot be
mirrored. M30 must be active.

* The execution section of a boring pattern can be

mirrored.
Limitation - circular boring patterns:
The circular boring pattern must be closed (03 =

3600).

5/9




EMCOTRONIC TM 02 " M90 - M93

Example:

mill diameter: 10 mm

Absolute programming:

Main program: 0 0025

N.../....

.../M90
..../G00/X14,000/Y 34,000
.../G01/2-5,000/F....
../G25/L7001
.../G00/25,000
.../G00/X-14,000/Y34,000
.../M92

../1G25/L7001

.../M90

N../ ...

Subroutine: 0 0070

Xz-14 | Xrlh N..../G03/X9,000/Y29,000/) = -5,000/F....
N..../G01/X9,000/Y24,000/F....
milling depth: 5 mm N..../G02/X00,000/Y 15,000/t = -9,000/
F....
N.../M17

R———

Y;=29
Y=34_

124

zzzzzz222

-—
S

Wk
./
Xf"g X]‘g

Ean




Chapter 6
The G-functions
(Path conditions)

* The G-functions are subdivided into groups
(see summary 1.4)

* G-functions from the same group cancel each other out.

* |f two G-functions of the same group are in one block, the
G-funktions last progrmmed (entered) is effective.

G-functions Summary 6/1

Description GO0 to G99 | 6/G00/1 - G/G98/G99/1




The G-functions

Group structure and initial status of the

G-functions

GO0
GO1
G02/G03
GO04
G17
G25/M17

G27
G40
Ga1
G42
G53-G59

G72-G75
G81-G89
G92

G94

G95

G98

G99

6/1
Rapid traverse 6/G00-1
Linear interpolation 6/G01/1
Circular interpolation 6/G02/G03-1 - 6/G02/G03/6
Dwell : 6/G04-1
Switching of axis 6/G17-1

Subroutine call-up/
Return command 6/G25/M17-1 - 6/G25/M17-3

Unconditional jump 6/G27/1
Cutter path compensation 6/G40-G42-1 -
Cutter radius compensation 6/G40-G42-31
Zero point offsets with '

position shift offset 6/G70/71-1
Boring patterns 6/G72-G75-1 - 6/G72-G75-13
The cycles 6/G81-G87-1 - 6/G89-6
Set memory 6/G92-1
Feed in mm/min (inch/min) 6/G94/G95-1
Feed in mm/rev. (inch/rev.) 6/G94/G95-1
Withdrawal to starting plane 6/G98/G99-1

Withdrawal to withdrawal plane 6/G98/G99-1




EMCOTRONIC TM 02 ” G - Codes

Group structure and initial status of the G-functions

Group 0 GOO: Rapid traverse

G01: Linear interpolation

G02: Circular interpolation clockwise

G03: Circular interpolation counterclockwise
* G04: Dwell

G72: Definition circular boring pattern
G74: Definition rectangular-boring pattern
G81: Drilling, centering

G82: Drilling, spot-facing

G83: Deep-hole drilling with retraction
G84: Tapping

G86: Deep-hole drilling with chip breaking
G87: Rectangular pocket milling cycle

G88: Circular pocket milling cycle

G89: Slot milling cycle

Group 2 G94: Feed in mm/min or 1/100 inch/min
** G95: Feed in pym/rev. or 1/10000 inch/rev.

Group 3 ** G53: Cancellation of offsets 1 and 2
} G54: Call-up of offset 1
G55: Call-up of offset 2

Group 4 * G92: Set offset 5

Group 5 *k G56: Cancellation of offsets 3,4,5
G57: Call-up of offset 3
G58: Call-up of offset 4
G59: Call-up of offset 5

Group 6 G25: Subroutine call-up
G27: Unconditional jump

Group 7 O G70: Measurements in inches
(| G71: Measurements in mm
Group 8 ** G40: Cancellation of the tool path compensation
G41: Cutter path compensation left
G42: Cutter path compensation right
Group 9 =4 G17: 1st axis switching
(| G18: 2nd axis switching
= G19: 3rd axis switching
-3 G20: 4th axis switching
a G21: 5th axis switching
(i G22: 6th axis switching
Group 11 ** G98: Withdrawal to starting plane
' _ G99: Withdrawal to withdrawal plane
Group 12 G73: Call-up circular boring pattern
G75: Call-up rectangular boring pattern
W

x effective blockwise
*xx ipitial status
[ Initial status can be established in the user monitor (MON) mode.

6/1




- EMCOTRONICTM 02

GO0

GOO Ragpld Traverse

N4 | GOO

+43}-

=<

N

+43|  +43

The movement is executed with rapid traverse
in all three axes simultaneously.

Absojute Moge

The target point is described from
the previously defined zeropoint
of the coordinate system.

Example:

N 100/G00/(X 0)/Y 4./Z 3./
N 110/G600/X 5./Y 1./Z 0./

N 100 X = 0 need not to be
programmed.

- Incremental Mode

The target point is described from the
starting point of the block (difference
in distance).

+
=

AN

AN

\

N 100/G00/ (U 0)/V 3./W 3./
N 110/G00/U 2./V 5./W 1./

U = 0 need not to be programmed since
there is no change in U(X) direction.




EMCOTRONICTM 02 G01

GOl Linear Interpo lation
X Y 43 z 43| F4
N4 GO1 U +43 v + W + _

The tool can traverse with the programmed
feed speed (or feed per revolution) in
all three axes simultaneously.

Absolute Mode Incrementa] Mode
The target point is described from

The target point is described from
the previously defined zeropoint the starting point of the block
of the coordinates system, (difference in distance).

Example: Example:

N 100/G01/X 2./Y 3./Z 0./ N 100/G01/(U 0)/V 2./MW 3./F..

N 110/601/X 5./Y 5./Z 1./ N 110/G01/U 4./V 5./W 2./F...
E-Data

G94 : mm/min (0 - 2200 mm/min)
G695 : um/U = (0 - 2000 um/rev,)
Initial status G4




EMCOTRONIC TM 02 G02/G03
Clrcular Interpolqgtion
GO2 Clockwise

Go2 | X 43\' z . o !
Go3 | u + Vv 143 W 43| 143 | J+x43 K43 | F4 g_

General Remarks

* With the EMCOTRONIC control you can program

circles and arcs of a circle in all three
planes.

* For the maximum radii please compare the
technical data of the machine.

* The programming is based on center point coor-
dinates.

The Direction of R

Direction of rotation GO2

In order to determine right-hand rotation
and left-hand rotation it is necessary to
fix the direction of view. ‘

Determination

View the direction of rotation in a plane
always from the positive direction of the
third axis.

Example:

Direction of rotation G02 clockwise

XY-plane: YZ-plane: XZ-plane:
View from +Z direction View from +X to -X From +Y to -Y
to -Z direction In this drawing the {

direction in the 3
XZ-plane thus seems
reversed. !




EMCOTRONICTM 02 G02/G03

Programming:

1. Direction of rotation

2. Description of position and size of
the arc. . '

3. Feed

Programming an Arc (of g circley

(Center point programming)

1. Programming the target coordinate (P))

absolute or incremental

(The starting coordinate is known to the
computer. )

N R /602 )Y:' .b : ‘Qp _,m ;
With this description the position is
defined but not the radius.

2. Incremental description of thecenter
point coordinate Mp from the starting
point.

The center point is on the axis of sym-

P PII(X|/ Y}

metry of points PO and Pl'

If the center point coordinates are
described then the size of the arc is
fixed.

Thecenter point is described from the
circle starting point with addregses I,J,K

Imagine the I,J,K coordinate system puls

Y in the circle starting point.

Note:

: The arc is defined with the description
-J of a centre point value. The second

coordinate value must, however, be
programmed.

AR/GN2/GOR - 2



EMCOTRONIC TM 02

G02/G03

+YA Apsolute;

el Mi

L
- i -.x

1. Direction of rotation

Ry
K|

2. Final coordinates of arc P1
absolute

RN SRS R S DI Yo

3) Incremental description of
center point from arc star-
ting point. .

The center point oft the
circle is described with
addresses I,J,K. Imagine
the incremental axis sys-
tem in the arc starting
point and describe the
center point.

N..../G0O2/X 8./Y 8./(Z)/1.5/J. 0

+J

A M U

1. Direction of rotation

=7,

Nl WY 2

2) Final coordinates (P
starting point.

NI ' ll/Goz

3) Center point coordinates described .
from starting point (Po).

1) of arc from

2wl g st e
ELOAE N,




EMCOTRONICTM 02 G02/G03

The Descriptilon of the
center Polnt Coordingtes
(Example in XY-plane)

An arc (of a circle) is determined by
the description of points Pg and P; and
by the value of a center point coordinate
(I or J).

Therefore, fo]]owing rules for centre point
coordinates on the TRONI contro

Both centre point coordinates must always be
programmed.

Example 1:

Nllll/Goz/xllll/Yl [ v

Example 2:

RAOG 1Y)

an-o/GOZ/Xl Ill/Yl unu/

6/G02/G03 - 4




EMCOTRONICTM 02 G02/G03

Arcs 1 and 2 have the same sense. of rota-
tion. The target coordinates and the cen-

ter point coordinates are the same for
both arcs.

Programming;
N..../G02/X 5/Y 0/11/J 0/K O

This type of programming could mean arc 1
and arc 2.

The control reacts to alphabetical sequence
of description of the planes.

Arc 1:

Neoot/G02/X 5./7Y 0/C1 1.)/4 0

Arc 2;

Noooo/602/X 2/(Y 0)/2 0/C1 1.)/K O

J = 0 must not be programmed, otherwise
the control will give priority to address
J and executes arc 1.




EMCOTRONIC TM 02 G02/G03

Arcs will only be executed in the planes
or parallel planes. Thus it is not
necessary to determine the third coor-
dinate of the point.

Example: Arc is XY-plane

BAbsolute Value Programming: l Incremehtal‘Value Programming

N 100: PO is approached;
The control knows the position of
the circle plane (distance 2).

N 110: The programming of the Z(W) coor-
dinate and the K coordinate can be

left out.

)

N 100/GOl/Xo.../YO.../ZO.../F... N lOO/GOl/UO.../V

. /F...
N 110/G02/X1.../Yl/(I...)/J.../F... N 110/G02/Ul.../Vl..../(I...)/J.../F...

0"

Allocation of the I,J,K Addresses

X(U) Y(V) . Z(W)

I J K

A Rule of Memorisation:

X,¥,2 and I,J,K have the same alphabetical
sequence: Thus I to X(U), J, to Y(V),K to
Z (W) .

cirnairnn




EMCOTRONICTM 02 G04

The time of dwell is programmed in 1/10 seconds
under the parameter D

4 i M £
Possible Inputs
1 - 10 000 (1/10 - 1000 sec.)
Example:

Dwell 2 seconds.

NIIII/GOL‘/DQ 20

Effect of GO4

G04 is active at the end of the block,also
then when G04 is not written at the end of
the block.

Example:
N 10/604/D420/M03

N 20/G00/X 50./Y 10.
Block 10: Main spindle is switched on,

then 2 seconds dwell to block
N 20.




EMCOTRONICTM 02 ' G17

G17 Switching of axis

With G17 the axis system is established for vertical
milling machines VMC-100, VMC-200.

With these machines there are no possible applications
for other G-functions of the group 9 (G18-G22).

S a~avy a




G25/M17

ACOTRONIC TM 02

G225 Subroutine call
Ml7 Return command

Subroutine numbers: O 0080-0 0255
Nesting limit: 10

A subroutine is called by the main
081 program or a subroutine. In
principle, the subroutine, as such,
has the same structure as a main
program.

It consists of:

+ Proggam number:

Possible program numbers
0 80 - 0 99 (see also remark)

RzlZzlz|zl2

+ Blocks

M17F

+ M17:
Program end with return command.

subroutine call G25

A subroutine is called by the main
program or a subroutine.

N4/ /G25/L

"+ G25 Subroutine call

14+ Leaae Address for subroutine
number and number of
runs.

Subroutine .

call

L .. .
i el

Subroutine Number of runs
number 80 - 99 (1 - 99).
-




EMCOTRONICTM 02

G25/M17

Example 0 81:

Subroutine with 4 runs

MAIN PROGRAM
0 1¢

Subroutine 0 81

X :

Nesting of subroutines

From subroutines, additional
subroutines can be called.
(Nesting of subroutines)

The EMCOTRONIC permits a ten-fold
nesting.

0 1¢

6/G25/M17 -2

081

MAIN PROGRAM

Sub 1 0 8¢
Nesting limit 1

Sub 2 0 95
Nesting limit 2

Sub 3 0 81
Nesting limit 3




EMCOTRONIC TM 02 ___G25/M17

Remark:
Proaram numbers for subroutines

For easier identification, main preograms and sub-
routines should be numbered so as to keep them apart.

For this reason, the following 'is specified by
the manufacturer:

Possible main program numbers O 0000 - O 6999
Possible subroutine numbers 080-0 255

The numbers O 0000 - O 6999 can be used for
the main program (sensibly, the numbers O 0080
- 0 0255 are not used for main programs, where
subroutines are also used by you):

Only the numbers O 0080 - O 0255 can be used
as subroutine numbers, otherwise ALARM 630
is actuated. '

Remark:

The numerical range for subroutines can be changed by .

you in the MONITOR operating mode.

Example:

You wish to put in subroutines from program number
0 60:

022 80: Erase number 80, and put in

022 60: the number 60 under 073.




EMCOTRONIC TM 02 G27

G27 Unconditiond 1 Jump

‘N4 | G27 | L4

The G27 instruction causes a jump within

the program sequence.
The block number to be jumped on is pro-
grammed under the L address.

Example:
N 100/G27/L 320.

The program jumps from block N 100 to
block N 320.

Py R S d -




MCOTRONIC TM 02 G40 - G42

G4qQ

Neutralization of the

G4l

Ccutter Tool Correction

Gc4a2

Cutter Path Correction
left—-hand

Cutter Path Correction

rfligant-nhand
[ndex Gu0/G41/Gu2 -

1. Introduction, Purpose

2. Definition G41, G42

3. General Remarks for better understanding
3.1 Plane of compensation
3.2 Modal Codes
3.3 Type of interpolation
3.4 Activation and disactivation rules
3.5 What happens in the computer

4. Activation and disactivation, cutter path
position read-out

4.1 Activation
4.2 Disactivation

4.3 Cutter path, programmed path with
G41/G42

5. Further syntax regulations, special cases,
exceptions, alarms

5.1 Activation and disactivation

5.2 Tool change

5.3 Direct change from G41 to G42

5.4 Number of blocks when G41/G42 active

5.5 Disactivation of cutter radius compen-
sation

5.6 Alarm 50
6. Geometry alarms
6.1 Shoulder smaller than cutter radius
6.2 Interior corner, unfavourable
6.3 Damages of contour with arcs

6.4 Recognizable and non-recognizeable
contour damages

6.5 Different cutter radii - same contour

Terminology:
G40 Neutralization of the Cutter Tool Correction

Cutter tool correction is the official DIN term.
One means the cutter tool path correction and
not the cutter tool length correction.




EMCOTRONIC TM 02 G40 - G42

1. Purpose of Radius Compensation

%]@

v
4
Pl

A H

- In technical drawings the contour of
the workpiece is dimensioned.

- To program without G41, G42 it -is
necessary to program an equidistant
path. The auxiliary points Pp', P;',
Py', etc.have to be calculated. These
calculations are done by the computer,
if radius compensation is programmed.

Schematic Sequence with Radius Compensation

MQDE: EDIT TOOL DATA

G4l G42

P

&_

1) The contour points PO'

P.,P

1 are programmed.

2

2) The information whether
the contour has to be left
or right hand of the cutter
is given with G41 or G42.

3) The information on the
radius is called by the
computer from the tool
register.

,im~AR AN D




MCOTRONICTM 02

G40 - G42

2. Definition G41,GH2

Cutter Path Correction G42 Cutter Pﬂth Correction
t-hand right-nand
eft- )
and
right-
hand

tool is on the left-
| side of the work-
:e,looked at in direc-
1 of the relative tool
ment.

G4l

. of Memorisation:

on the workpiece and
. in direction of the

he tool is left-hand
1.

The tool is on the right-
hand side of the workpiece.
looked at in direction of
relative tool traverse.

G42|

Rule of Memorisation:

Look after the cutter, the
cutter is on the right-hand
side of the workpiece - G41.

Gu0 Neutralization of the

r Lor 1on

The programmed path is again the center path
of the cutter.
M30 neutralizes also the cutter correction

(G40 status).




EMCOTRONIC TM 02 G40-G42

3, General Remark's for g Better
Ungerstaonding of the Radius Compensation

P f_Compensat]
* The compensation is only active in the

selected main plane. This is always the

XY-plane. This plane we call plane of
compensation.

41,G42,G4 Codes

* G40,G41,G42 are modal selfmaintaining
commands ;
Initial status is G40

Disactivation of G41,G42

1) G40

2) M30

3) RESET-key

4) Emergency-off key or main switch

3.3 Type of [nterpolation

* The mentioned examples and rules are
described in the absolute system. Of
course, similar issues are valid for
the incremental programming.

Activation/Dij vation Rules
Activation and Disactivation has always
to be done in conjunction with G00,GO1.
When activating or disactivating, the
G00,GO01 instructions have to contain
X or Y or XY changes as to the previous
traverse instruction. If only the Z-value
is changed --> ALARM 520.

C1r AN ™~ an a
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3.5 What Happens in the Computer
When a radius compensation is on, the
computer knows the previous and the

following traverse instruction in the
plane of compensation.

ictivation Block Whilst G41, G42 When Disactivatin

are active

G4l

Pay Attention:

You must not program more than five
"empty_blocks" between the call and
the first change of XY-value, or
while G41, G42 is active.

"Empty blocks" are without a change
in the XY-value. Pure "Z-blocks"are
empty blocks, too.

tample: Activation Example: 5 "Empty Blocks"
, : with G41,G42 activ
N ... G40
N 90/ GOO / XO / Yo N .../ 641
N 100 G41 N 90 / Goo / Xo Yo Zo
) N 110 MO3 °// S 1000 N 100 / GOO / Xl Yl Z1
) N 120 M39 N 110 / MO4
) N 130 G94 / F 120 N120 / G94 vvvvvunn..
) N 140 GOO/XO/YO/Z1 N 130 coovunnn.... cens
) N 150 MO8 N 146 ........ Alarm 510
) N 160 F 180 N 150 ....oeun.... .2,
N 170 GoO / Xl Yl Zl N160 .....covvuan.ne..
1e computer indicates alarm 500 N

170/c;01/xz/\'2/z7_
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4, Activation and Disgactivation.
Cutter Paths. Position Read-out

4,1 Activation of Cutter Radius Compensation Gul/G42

4.1.1 External Cornerd > 180°

Definition External Corner
oC>180°
ijt The angle oK between programmed approach
path (PgP1) and contour (PiP2)is larger
P2 180°.
Programming:

1) Approach of point Pl'.
PlPl' are perpendicular to the programmed

path POP1

at the distance of the cutter

radius.

2) Cutter méves around point P1 until

cutter radius stands at right ancle

to distance P,P,.

_mﬁab P If PlK would be approached d;rectly then
Programmed path pop1 a damage to the contour would occur.

P, N 100/G../P ; /(G40)
P, P, N 110/G../P /G4l

PP, N 120/6../P, /P ,/

Center path of cutter until begin of
transition circle; then the digital read-
out jumps to P.. During the transition

1
circle P, is indicated.

== ww a= - Programmed path

- Center pafh of cutter

- Digital position read-out
-0~ . Programmed end of block Px
—o

- End-of block center point of cutter PXK

T T N ol A (=4
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4.1.2 Interior corner oL.< 180°

The angle ol between programmed approach

path and PlP2 is smaller 180°

Progromming:

N 100/G../XYZPo/(GUO)
N 110/G../XYZP,/G41
N 120/G| ./XYZPz/. [

Programmed path: POPl

The point P1K is directly approached,

PlPlK is perpendicular to the programmed

path Ple.

Position Read-out

Center path of cutter P0 PlK

When PlK is reached the read-out jumps

to Pl'

== == == Programmed path

——— Center pafh of cutter

La &4 Digital position read-out
=0~ programmed end of block Py

—@~ End of block center point of cutter PXK




