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2.8 Program data transfer/managing programs

NC programs are stored in the control, if required, downloaded into the NCK working memory
(RAM) and executed on the machine.

For mold making programs - that generally comprise technology and geometry programs - the
geometry program with up to 100 MB is often so large that it can no longer be saved in the NCK
working memory (RAM) and/or cannot be processed. This is the reason that mold making
programs must be saved on an external memory so that they can be successively processed.

Program data via:

- USB stick

- floppy disk, PCMCIA card
- TCP/IP Ethernet, RS232
- CompactFlash card

- hard disk

<+ 0

Program data via:
- CompactFlash card

- TCP/IP Ethernet, RS232

- USB stick (SW release 1.4...)

External program memory (hardware configuration)

Depending on the system, the existing operator interface (HMI) and the options that have been
purchased, you can use external program memories with the following characteristics:

TCP/IP Ethernet (network drivers), serial interface RS232/V.24 (low date rate)
Hard disk (PCU 50)

Compact Flash card (TCU, 802D)

USB interface (USB stick)

PCMCIA card (PCU 20)

Floppy disk

Calling the program data in the external memory using EXTCALL

An EXTCALL command is programmed in the main program that in turn calls the geometry pro-
gram that has been externally stored corresponding to the network path on the server, the USB
interface, hard disk etc.

Using EXTCALL, you can subsequently download a program from the HMI in the execute from
external mode.

In this case, all programs that can be reached through the directory structure of the HMI, can be
subsequently downloaded and executed.
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Procedure when calling the geometry program using EXTCALL

» In machine data SD 42700: EXT_PROG_PATH, define the source directory to the geometry
program, e.g. to a server "\\R4711\workpieces\subprograms". The default setting is optional.
The directory can first be specified when making the call with EXTCALL.

» Program the geometry program call, e.g. SAMPLE in the main program. The call differs

depending on the control and where the data is saved.

B PCU 50, subroutine is on the hard disk
EXTCALL "sample"

B PCU 20, 802D, subroutine is directly on the CompactFlash card
EXTCALL "C:\sample.spf"

B PCU 20, 802D, subroutine is in the directory on the CompactFlash card
EXTCALL "C:\programms\sample.spf"

B Network connected to Ethernet and path in the machine data SD 42700
EXTCALL "sample.spf"

B Network connected to Ethernet and no path in the machine data SD 42700
EXTCALL "\myserver\programms\workpieces\sample.spf"

Managing large programs using the 802D sl — RCS tool

The RCS tool (Remote Control System) is an Explorer-type tool for your PC/PG to assist you in
your daily work with SINUMERIK 802D sil.

The connection between the control system and the PC/PG can be established either via an
RS232 cable, peer-to-peer cable, or a local network cable (optional).

When executing from external with 802D sl please note that programs on the CF card cannot be
edited. If these programs are larger than the NCK memory then you must externally edit the pro-
grams (e.g. PC). The RCS tool is provided for precisely this task. In a transparent Explorer-type

display you can copy, shift and delete programs or other data.

|7 RES 802 D_SL Toolbox [
File Edt Wiew Settings Extras H

‘ i | EONEEN = H ST l ? || Connect via:  |Elheins! | Connect to (ethemet] IBEJE“ L‘
J Address |§g ' =l
- L Mame | S\zel Type | Modified |

[T A Folder
(st ST Falder
(Cacus U5 Folder
(CmpF MPF Folder
(] DB Folder
_15PF SPF Falder
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2.9 High Speed Settings — CYCLE832

Application

You can influence the sequence of CAM programs using CYCLE832 of the SINUMERIK 840D.

It is used to provide technological support when machining freeform contours in the 3-axis high-
speed machining sector (High Speed Cutting - HSC).

CYCLE832 combines the essential programming commands and G codes that are required for

HSC.

Surface quality

Precision

When executing CAM programs in the HSC area, the control has to process high feedrates with
the shortest NC blocks. A good surface quality with high precision in the um range at high
machining feedrates >10 m/min is expected. By applying different machining strategies you can
use CYCLEB832 to fine tune the program.

B When roughing, the emphasis is on speed due to the blending of the contour.
B When finishing, the emphasis is on precision and surface quality.

In both cases, specifying a tolerance ensures that the machining contour is observed in order to
achieve the desired surface quality and precision. Generally, when roughing, the tolerance is
selected higher than when finishing.
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Calling CYCLE 832 in HMI menu tree

Opens the "Programs" operating area.
Programs
Press the "Milling" softkey.
Milling
Display additional softkeys.
>>
Press "High Speed Settings". The cycle is called.
High Speed gh=p g y
Settings

PROGRAN

High speed settings

Machining selection: roughing
Surface quality Operation Roughing

Tolerance _TOL B.a858
Alter-
native

Accuracy Velocity
Adaptation No
6 Compression COMPCAD
Path control G642
Fdforw. contr FFWON SOFT

Corresponding to the parameter selection @ the yellow arrows @ either point towards
"Speed", "Surface quality" or in the direction "Precision".

The other options @ are released by the machinery OEM and are generally password
protected.
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Parameters for the High Speed Setting cycle

In the Machining field the user only has to select between finishing, pre-finishing and roughing
and enter a value in the Tolerance field. The values in all of the other fields have already been
entered by the machinery OEM. The machinery OEM can enable the other fields using the

Adaptation field (password-protected).

Machining

Tolerance_tol.

Adaptation

Compression

Continuous path
control

H2;

Feedforward
control

o FPWOF

Mi’é’?ﬁa@

BRISK SOFT

Finishing (default)
Pre-finishing
Roughing
Deselection

Chord tolerance

(chord tolerance
should be taken from
the CAM system or

weighted with a factor

of 1.2 ... 1.5)

Yes
No

COMPOF (default)

COMPCAD

B SPLINE

G642 (default)
G641
G64

FFWOF SOFT
FFWON-SOFT
FFWOF-BRISK

By calling "De-selection” the modified machine/
setting data are reset to the value generated by
the machinery OEM

Tolerance of linear/rotary axes, default settings:
— 0.01 mm/ 0.08° (finishing)

— 0.05 mm/ 0.4° (pre-finishing)

— 0.1 mm/ 0.8° (roughing)

— 0.1 mm/ 0.1° (deselection)

\

The following fields can be modified

\

The following fields are invisible - and are
released by the machinery OEM.

— Compressor off

— Compressor on, continuous acceleration
rate for mold making applications

— Jerk-free for circumferential milling
— Spline interpolation

— Blending with single-axis tolerances

— Programmable blending clearance

— Continuous path mode

With an NC block compressor with COMPCAD,

COMPCURY, G642 is always permanently
selected.

— Without feedforward control, with jerk
limiting

— With feedforward control, with jerk limiting

— Without feedforward control, without jerk
limiting

The selection of feedforward control (FFWON)

and jerk limitation (SOFT) requires that the

machine manufacturer has optimized the con-
trol and the machining axes.
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B CYCLES832 is based on the use of G1 blocks. The tolerance is not important when using
G2/G3 and CIP programs.

B When making changes you should align to the tolerance value to that specified in the CAM
program. Tolerances that are lower than specified there are not practical.

B Please note that there are dependencies between the fields: For instance, if compression is
switched-out then various grinding types can be selected under continuous path control.

Please refer to Chapter 3.5 for additional information; individual parameters are described
in detail here.

Programming

Ideally, you program CYCLES832 in the higher-level NC master program that then calls the geom-
etry program. This means that you can apply the cycle to the complete geometry or - depending
on the transparency of the CAM program - to individual program sections or freeform surfaces.

For information regarding an optimum program structure please refer to Chapter 1.4,
specifically for CYCLES832, please observe the information in Chapter 2.10.
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2.10 Program structure for mold making

Recommendation for a practical program structure with CYCLE 832

For machining a main program is generated @ that includes all technology data. The main

program calls one or several subroutines @, @ that contain geometry data of the workpiece.
The tool change defines the sub-division into subroutines.

Example Call.MPF @
N1 T1D1

N2 M6 ; Tool change

N3 M3 S15000

N4 CYCLEB832 (0.05,112003) @

N5 EXTCALL "CAM_ROUgh" 6 ;all programs should

; be located in one

; directory. If this is not
; the case, then the

; paths must be

; specified.
N6 T2 D1
N7 M6 ; tool change
N8 M3 S20000
N9 CYCLES832 (0.005,112001) @
N15  EXTCALL "CAM_Finish" @
N16 M30
N1 G90
N2 GO X0 YO0 710
N3 G1 Z0 F500
N4 G1 X-1.453 Y0.678 F10000
N17 G1 X-1.814 Y0.842 (6)

N18 G1 X-1.879 Y0.684 Z-0.001

N5046 G1 X-4.118 Y-11.442
N5047 GO0 z10

N5051  G1 z-2.132 F5000

N6582  G1 X7.609 Y3.555
N6583 G0 750
N6584 M17

CAM_Finish.SPF @

N1 G90
N2 GO0 X0 YO0 Z10

N7854 M17

© Siemens AG 2007 All rights reserved. SINUMERIK 840D Manual, Tool and Mold Making 08/2007



Information for Machine Operators
Program structure for mold making

Main program: The main program includes two important functions for milling, CYCLES32 @
and EXTCALL@® .

CYCLE832 @ : CYCLES832 has been specifically developed for the program structure shown
where technology and geometry data are separated. The machining technology for milling is
defined in CYCLE832. For the roughing program "CAM_Rough" using T1, the parameters in
CYCLEB832 were set towards achieving a high speed. For the finishing program "CAM_Finish"
the parameters were set towards achieving high precision and surface quality.

EXTCALL @ : CAM programs are generally extremely large which is why they are stored an
external memory. EXTCALL calls the subroutines from the external memory.

Subroutine: In the subroutine - G90 for absolute programming is immediately followed by the
geometry sets. In our particular example these are the blocks for 3-axis milling @ .
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2.11 Selecting/starting/stopping/interrupting/continuing
a program

Program | TR_SM

\WKS_DIRA\PARADIGMA WPD

| Aulo  |FRFNE_WALZ MPF

[# Channel reset

Program aborted

Work-
pieces

Part
programs

Machine

AUTO

Program
overview

Workpieces

Selection

<]

=)

FPiess the Input key to open a program with the text editor

programs

|Name | Type | Loaded|  Length| Date| Enable
HAA_S5T_MZ060312 WPD X 07/05/2004 X -]
HAA W _ACHSE WFPD X 077052004 X
HAA_WS_111102 WPD 270642003 X
HUBER WPD 10/02/2004 X
MESSSIMU WPD 07/05/2004 X m
MZ_SIM D 2670272004 X
MZ_SIMF X 07/05/2004 X
PARADIGMA 02/07/2004 X
AUFRUF MP 69 02/07/2004 X
CAM_SCHLICHT SPF 9948 02/07/2004 X
CAM_SCHRUFPP SPF 39948 02/07/2004 X E
EBENE_WALZ MPF X 519 0270772004 X
STROB1 WPD X 07/05/2004 X
TEST_CYCE0 WPD X 07/05/2004 X
TEST_WINKEL_WZ WPD X 07/05/2004 X
Free memory: Hard disk : 5.441,056.768 NCU : 369,956

Standard
cycles

Manufact.
cycles

User
cycles

Sub-

Select the "Machine" operating area.

Select the "Automatic” mode.

Press "High Speed Settings". The cycle is called.

In the workpiece directory highlight the part program @ - in this case the
program "Call. MPF" ("Aufruf. MPF") and press "Select" ("Anwahl").

Press "NC-Start" to start the part program. This calls the geometry pro-

grams "Roughing.SPF" ("Schrupp.SPF") @ and "Finishing.SPF" ("Schli-
cht .SPF"), which are loaded block-by-block into the control system from
the external memory during machining.

Press "NC-Stop" to stop the part program.

Press "Reset" to interrupt the part program.

Note A part program interrupted with "NC-Stop" can be continued by pressing "NC-Start". A part pro-
gram interrupted with "Reset" is executed from the beginning if "NC-Start" is pressed - or, with a
block search jumps to the point of interruption where it continues the program.
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2.12 Interrupting a program

REPOS - repositioning after an interruption

Function

When a program is interrupted - or after an NC-Stop - the tool can be moved away from the
contour in the JOG mode, e.g. to check the cutting edge of a tool. The control saves the
interruption point coordinates. The differential travel of the axes is displayed.

Operation

Initial situation: Program interrupted with "NC-Stop".

Select the "Machine" operating area.
Machine
W) Select the "JOG" mode.
A3
~ Reposition after a program interrupt.
/"‘
) Select axes.
) Move the axes to the point of interruption according to the differential travel
- displayed. It is not possible to pass the point of interruption.
Changeover from the "JOG" into the "Automatic" mode.
AUTO
@ Continue machining

49
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Accelerated external block search without calculation

Function

This SINUMERIK 840D function was specifically developed for programs that are called with
EXTCALL. This means that it is admirably suited for large programs that are received from
CAM systems.

After machining has been interrupted with "Reset" using the function "Accelerated external block
search without calculation" any location in the part program can be selected at which machining
is to be started or continued.

Operation
Initial situation: Program was interrupted with "Reset".
Call.MPF @
N1 G54
N2 T1D1
N3 M3 S15000
N4 CYCLE832 (0.05,112003)
N5 EXTCALL "CAM_Rough"
N6 T2 D1
N7 M3 S20000
N8 CYCLE832 (0.005,112001)
N16 EXTCALL "CAM_Finish" @
N10 M30
CAM_Roughing.SPF @
N1 G90
N2 GO0 X0 YO0 710
N3 G1 Z0 F500
N4 G1 X-1.453 Y0.678 F10000
N17 G1 X-1.814 Y0.842
N18 G1 X-1.879 Y0.684 Z-0.001
CAM_Finishing.SPF
N1 G90
Press the "Block search" softkey.
Block
search

Press the "Search pointer" softkey.
Search pointer

Press the "Breakpoint” softkey.
Break P 4

point
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Machine  |TRSM ~ WIS DEIRWPARADIG WA WPD

Pasilue

x 00000 mm

1 00000 = 0 0000

21 100.0000  mm 0000

© Z3AT00 deg 0,000

Al 55300  mm 00000
Progras R

1 AUFRUF MPF 1
2 CAM_SUCHHUPP SPF

external
without calc.

)

Over-
store

WIS DIRAVPARADIGMA WPD
(ALIFRLF MPF
Progiam aboibed

Machine | TR_SM Auto

Machine Pasition Dotage | Mastes sl 61 B
x1 0000 mm 00000 S a 0000 e
1 00000 = 00000 Sml 0000 ppem
21 100.0000  mm n.ooon = | Per 0 deg.
o 2904700 deg 0.0000 HErx
Il B55300  mm 00000 |, | Pemer [
Progiom
; Feediste fmm/min] e
|CYTLERZE (.02 % | o000 0
Ll % 2
. ©
moufs

Pressing the "Breakpoint” softkey inserts the

screen with the entire program sequence @
up to the breakpoint:

In this example, the main program "Call.MPF"
("Aufruf. MPF") calls the subroutine
"CAM_Roughing.SPF"
("CAM_Schrupp.SPF"). The EXTCALL for the
subroutine is located in block N16 @) . Block
3044 in "CAM_Roughing.SPF"
("CAM_Schrupp.SPF") is where the program
was interrupted.

There are now two possibilities:

1. Jump directly to the breakpoint in the sub-
routine: Press the "External without calc."
softkey. The program jumps immediately to
block 3044.

2. To do this you must select a (search) type
@ - when searching in external programs
always select type 3 for a string search.
Then enter the type number and next to it
the required search text - e.g. block or line
number.

Press the "External without calc." softkey.

Continue machining at the destination block.

Corrections

While making an entry for CYCLE Stop the
"Overstore” function can be selected that so
that you can correct the destination block
before starting the program.

A typical case is shown here, where the com-
pressor tolerance needs to be subsequently
changed. CYCLE832 was called to do this and
the compressor tolerance was manually
changed to 20 um @ . This was possible by
just entering one single parameter (tolerance
=0.02). CYCLES832 is now executed before
the main program is started.

The tolerance is activated by pressing NC-
Start.

51
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2.13 Program overview/status of external programs

Function

When executing programs from external you can display the current status and the program runt-

ime.

Displaying the status for 840D standard HMI

Program
overview

External
programs

In the "Automatic" mode, select the softkey Program Overview. The
program overview is displayed.

Select the softkey External Programs.

u FLurLn o lupuueunr resmus A

[ JETFORM WPD 10/06/2007 17:07:07 X Exec. from

~ MATHE_COS_EXP WPD 02/02/2007 16:18:08 X hard disk

() MATHE_SPLINE_C WPD 02/02/2007 16:18:08 X =

B PLATE_BLOCK WPD b4 12/09/2007 12:0756 X
DPWP INI 9452 24j06/2004 11:17:52 Alter
B KONTUR SPF 651 24/06/2004 11:17:52 X enable
B PLATE_BLOCK MPF  EXT 3982 24/06/2004 11:17:52 X

(| PLATE_FLANGE WPD 02/02/2007 16:18:08 X

™~ PLATE_LEVER WPD 02/02/2007 16:18:08 X

() WING WPD X 10/06/2007 13:13:33 X v

Free memory: Hard disk : 5.256.671.232 NCU : 1.707.272

Part
programs

Sub-
programs

Standard
cycles

Manufact.
cycles

External
programs

The current status of the external program is displayed as a percentage in
the overview that is displayed.

5 5 WKS DIRV\PLATE_BLOCK WPD
Machine |B4I]D_M|II | Auto PPLATE?BLOCK,MPF

. Channel reset Program aborted

External programs

Name Type Length NC name Channel SP Status
\wks\plate_blockiplate_block MPF 23982 NCUB40D 1 o
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2.14 Simulating the part program

Function

Using the simulation function you can obtain an overview of the individual machining steps and
you can check the workpiece programming.

Selecting the simulation function:
B Select the Simulation softkey in the Program Editor.

Simulation functions depending on the control:
B Simulation is displayed in the 3 planes (840D) or the machining plane (802D sl)
B Turning, scaling and zooming in/out
B 3-D volume model in any view and any sections (only 840D)

Example, simulation | o
840 D

Simulalion ROUGH_G1_DB.MPF
[r 12643

Tool 101

Example, simulation  ‘ppoGaH

802D sl Reset SKP DRY ROV MA1 PRT SAL | N:\WPFADIE_CASTING Zoon
DIE_CASTING .MPF |Auta
Progran sinulation DIE_CASTING .HPF
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2.15 Quick View / fast display

Function

Quick View of SINUMERIK 840D with PCU50 allows mold making part programs that contain
GO01 blocks to be visualized. Program loops, polynomials, transformations and G02/03 blocks are

not supported. Four views @ are available: 3-D view @ , X/Y plane, X/Z plane, Y/Z plane.

The two editor lines @ display the block currently highlighted in the graphic. Scrolling through
the editor window automatically highlights the position @ in the graphic.

ST | 795 o siNGLE MPF
. Channel reset Program aborted e
3-D view
3D part view:
X/Y plane
Ni T2 D11 p
N2 M61
X/Z plane
Y/Z plane

[~ 100 %

The following functions are also available
M Search for a specific block

B "Zoom in/out"

B Shift, rotate

B Measure the distance between two points
B Edit the NC part program displayed

You can use Quick View (fast display) for the 840D with standard interface and for ShopMill. For
840D Standard Quick View is in the Program Manager, for ShopMill, you can open Quick View
in the Program Editor.
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Operation

el Call the "Quick View" function.

View

Choose the view you require - in this case the X/Z plane.

Use the cursor to select a point in the graphic. The associated block is
> 4 A v displayed in the editor line.

Call the block, e.g. to change it in the program.

CHAN1 | Jog PWKS.DIR\HORSE.WPD

CALL.MPF

. Channel reset Program aborted
Mark
point A
- Mark
3D part view: HORSE\FIN_GO01_STEP_0_1.MFF A
point B

Ni T2 D11
N2 M61

Distance: 21.879

Measuring distances in Quick View

In Quick View you can also measure distances between two points. This function is extremely
helpful, e.g. if you want to know the dimensions of a workpiece - because it is only very difficult
to assess the size of a workpiece from the G1 blocks of a program.

By highlighting two points @ you are shown the distance @ between the points in the footer
area.
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2.16 ShopMill

For SINUMERIK 840D the user-friendly ShopMill interface provides a real alternative to the
universal SINUMERIK 840D standard DIN/ISO user interface.

ShopMill has been supplemented by many mold making functions, greatly simplifying its use for
mold makers.

As a consequence, ShopMill is no longer restricted to sequencer programming using partial
machining steps - and in fact it even supports demanding 3+2-axis and 5-axis applications.

The complete description of ShopMill functions can be found in "SINUMERIK 810D/840D Using
and Programming ShopMill".

ShopMill user interface

Simple operation and programming in the workshop

[ [T [7_H_WC5_D TR/ _H_WOLIGANG_ W0 |

P L £ Ry

Timm: FERLL SRR L] e e

X
Y 8 .456 Q .522|%rtniaca: bl T
<
f
(=

| ' Rosic
GED _GCHL ICHT i34 Wi in i

it Digind b Lz e

LB L=t P LI D B T o Sl BT
MINESE TP Abh W W =0 Ly
HiBZPLE ¥BO.081 Y9 .64 Z-23.478
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Loc Typ Tool name DP 1st culbing wdge
Length &

| 1FA.BRA  7.A8R
11,000 4.8
1 100,000 9.000
1 169.BEO 19,088
1R RR KRR
1 100,800 200600
1 1F8, BBA

12, AR

ShopMill functions
Setting-up

Powerful setting-up functions in ShopMill
ensure rapid and accurate detection of the
workpiece position. Special measuring cycles
simplify measuring tools and the workpiece.
Any offsets are automatically compensated by
the control system.

@ Measuring a workpiece
Edge, corner, pocket/hole, spigot/ rectan-
gle, plane))

The measuring functions are available when
measuring in JOG. Measuring cycles support
you when measuring in the AUTOMATIC
mode.

@® Measuring a tool

The measuring functions are available when
measuring a tool in JOG and when measuring
in the AUTOMATIC mode.

Tool management

The ShopMill tool management is clearly
structured and supports various tool types,
tool names in plain text, daughter tools and
the tool geometry with lengths, radii and
number of cutting edges.

By entering the unit quantity, lifetime or wear
parameters you can automatically monitor the
time that tools are used - therefore ensuring a
uniform machining quality.

© Siemens AG 2007 All rights reserved. SINUMERIK 840D Manual, Tool and Mold Making 08/2007

57



58

Information for Machine Operators
ShopMill

1atm10 | runct doos

[ s
|he Msn T

|13 MSG (*crested: 24.4.3000 - 000 Uhet) T

LR

|1 ;oRTHKS 1]

|G MG [* Tanlehangs®) 1|

|N7 T="CUTTER_3" 11

LR A

Ine ez g

|mae TRAGRL 1]

|NE3 CVOLERR(A. 1, 2200001

|H15 08 54 23 WA

|NIE X17.928 ¥-4.B1Z M3-0.119291 §3--9.90089 C3-8.992850 1

|HIT 218,11 A3=119291 B3=0.00009 C3=0.59289%

INIB B X173 25,146 AU RGY CIU.9YE99S PR 4

|NIF 01 X17.288 ¥-4.B11 24,869 A3-8, 117291 §3--8,00007 C3-B. 992575 1|
|HEA 01 X17.262 24,027 G3eR. 119791 A3e-0, AAARY C3a0, 992005 1]
|H21 61 X-4.614 24.366 A3eR. 119791 R3s-A.ANRD 340992895 1]

E

| Comteur | Deilling [ Milling | Turning

AUTOMATIC

Displaying runtimes in the basic automatic
screen.

Sequencers programming

The ShopMill sequencer programming permits
simple programming of basic 2 1/2D machin-
ing tasks directly at the machine. This is an
ideal add-on for mould makers.

@ Program
@® 2D display
©® 3D display

G code editor

ShopMill comes with an integrated, powerful
G code editor, which supports mold making
programs in a user-friendly fashion.

Block search

Fast block search in an external program
(with and without calculation).
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Position
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ShopMill cycle for engraving
B Text with special characters
B Date, time, workpiece counter, variable

Swiveling in JOG

B Swivel cycle for all swivel tasks in the set-
ting-up mode using softkeys

B Input is either directly or axis by axis
B All machine kinematics are supported

"High Speed Setting" cycle

The "High Speed Setting" cycle is now an inte-
gral component of the ShopMill user interface
in the G code editor.

B Program editor
B CYCLES832, High Speed Settings
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ShopMill

Function to acces
a drive

Simulation

ShopMill provides various extensive and
detailed simulation functions for displaying
machining paths. To simulate the machining
process, the control system completely calcu-
lates the currently selected program and dis-
plays the result in graphical form.

You can select one of the following represen-
tation types for the simulation:

B Top view
B 3-plane view
B Volume model

Program - simulation

B Start / stop / single block / reset of the
simulation using softkeys

B Velocity can be controlled using the
override function

Fast display / Quick Viewer for mold
making

Quick display of traverse paths is possible for
large part programs. With this dotted-line quick
view display all programmed positions from
G1 are displayed as resulting axis paths.

External drives

The ShopMill Program Manager allows direct
access to external drives via Ethernet.
Extensive mold making programs can be
saved there.

B HMI hard disk (PCU 50)
B Flash card (PCU 20)

B Network drives

B USB stick
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Information for programmers
Introduction

3.1 Introduction

When programming freeform surfaces the entire CAD/CAM/CNC process chain is of vital
importance.

The CAD system generates the geometry of the desired workpiece. Based on this geometry
file the CAM system generates the corresponding machining strategy with the associated
technology information.

The data format output from the CAM system is generally an APT or CL data file. This is
converted in the post processor into an executable CNC code.

The upstream post processor is of the utmost importance in being able to fully utilize the capabil-
ities and performance of SINUMERIK controls to the maximum.

The post processor must ensure that the higher-order functions of SINUMERIK controls
- described in this Chapter - are activated in the best possible way. An overview of all of the
higher-order SINUMERIK 840D functions can be found in Chapter .

G

et
s
= -

CAD CAM CNC
(Create Design) (NC Programming) (NC Programming) (Machining)
Geometry Tool Path NC Program Workpiece
APT-Source
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What are frames?

3.2 What are frames?

Coordinate systems

Machine coordinate system @ with reference
point and zero offset (G54, G55, ...) are known
terms.

Using frames, coordinate systems can be
shifted, rotated, mirrored and scaled so that
they are aligned to the workpiece surface. This
allows the programming time & costs to be
reduced to a minimum.

With frames, starting from the actual work-

piece coordinate system @ the position of a
target coordinate system is defined by specify-
ing coordinates and angles. Possible frames
include

B Basic frame (basic offset) (G500)
B Settable frames (G54, G55...)
B Programmable frames (TRANS, ROT...)

Coordinate systems and traversing motion

Using a 3+2-axis machine it is possible to
machine surfaces that can be shifted and
rotated in space as required.

The workpiece coordinate system only has to
be shifted using frames and then rotated into
an inclined plane.

This is precisely why we need FRAMES. All of
the subsequent traversing commands now
relate to the new workpiece coordinate system
shifted using frames.

63
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What are frames?

Using frames

Example Machining on an inclined plane

When the settable zero offset has been acti-
vated (G54, G55), the workpiece coordinate
system is at the workpiece zero.

With the exception of special kinematics, the
axes are now aligned parallel to the machine
axes.

Using a FRAME this coordinate system can
now be shifted and rotated anywhere in space.

CYCLESB00 must have been installed on the
control (only 840D) in order to align the
machine axes to the workpiece axes using
graphic dialog.

In the example, using frames the coordinate
system is first shifted from @ to @ in two
steps and is then rotated to the inclined
surface.

You now no longer have to take into account
the inclination when programming. You
program as usual, vertical to the workpiece
surface and using the machining cycles - e.g.
the drilling cycle.
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Frames - programming components

v +Z programmable with
J B TRANS

B ATRANS (additive translation com-
ponent)

B CTRANS (zero offset for multiple
axes)

Offset (coarse)

and
B G58 (axial zero offset)

programmable with
B C-FINE
and
B G59 (axial zero offset)

Offset (fine)

iz programmable with

A~ B ROT/ROTS

. B AROT/AROTS
and

P B CROTS

Rotation
F
<

programmable with
B SCALE

and
= B ASCALE

Scaling
*
a

z programmable with
H MIRROR

and
H AMIRROR

Mirroring
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Swiveling - CYCLES00

3.3 Swiveling - CYCLESO00

Function

You can use swivel heads or swivel tables to set-up and machine inclined planes. Swiveling is
possible in the JOG and AUTOMATIC modes. When parameterizing and/or programming swivel
motion you are supported by transparent graphic displays.

You can program the swiveling axes of the machine (A,B,C) - or can simply specify the rotation
around the geometry axes (X,Y,Z) of the workpiece coordinate system as described in the rele-
vant workpiece drawing. The rotation of the workpiece coordinate system in the program is then
automatically converted to a rotation of the relevant swiveling axes of the machine during
machining.

The swivel axes are always rotated to place the machining plane perpendicular to the tool axis
for machining. The machining plane remains fixed during machining.

When the coordinate system is swiveled the previously set zero offset is automatically converted
for the swiveled state.

Machine kinematics

Swivel head Swivel table Swivel head + swivel table
(type T) (type P) (type M)
Tool carrier that can be Tool carrier that can be Mixed kinematics
swiveled swiveled

e
?m
T
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Information for programmers
Swiveling - CYCLESO00

Procedure when programming swivel motion and subsequent machining:

>
4
>

Swivel the coordinate system into the plane to be machined.
Program machining as usual in the X/Y plane.
Swivel the coordinate system back to its original position.

Basic procedure when generating a swivel data set

>

>
4

Swivel cyclefCYCLES0D

Call the swivel function in the program.
Select the name of the swivel data set @ .

Select yes for swivel if you wish to make a swivel movement. Select new as swivel movement
if you wish to make a new swivel movement, or additive if you wish to base the movement on

a previous swivel movement @ .

Specify the reference point before rotation (X0, YO, Z0) @ .

Select the axis by axis swivel mode, directly, using the projection angle or the space

angle @ .

Enter the angle through which the axis should swivel. In the axis-by-axis mode you can enter
the angle for each axis @ .

Enter the zero point after the rotation @ .

Swivel rotary axes

Name: @ TC_1

Retract: Zz
Swivel: eYe 5 | - |

Swivel plane: Additive

Ref. point: >0 §.000

® o 0.000

Z0 0.000

Swivel mode: @ axis by ax.

Rot. around x(A) e 0.000

Rot. around Y (B) -§.000

Rot. around A (] 0.000

Zero point: x1 0.000

0O v 0.000

Z1 0.000

Direction: Plus

Tracking TL No

You can program several swivel movements one after the other. A subsequent swivel motion can
be based on a previous one (additive). This means that you can transparently represent swivel
motion in the program code.
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Swiveling - CYCLE800

Parameters of the input screen

Name of swivel data record | The swivel data records that have been set-up can be selec-
_TC ted (toggle).

Every swivel data record is assigned a name. A name does
not have to be declared if there is only one swivel data record.
"0" — De-select swivel data record.

Retraction _FR (prior to B Do not retract

swiveling the rotary axis) Retract Z axis

|
B Retract axis Z, XY
|

Maximum retraction in tool direction (with Cycles SW 6.5
and higher)

B Incremental retraction in tool direction (with Cycles SW 6.5
and higher)

The incremental value for the traversing path in the tool direc-

tion must be entered in the input field. The retraction positions

can be entered in the CYCLEB8O0O startup menu.

Swivel, direction _DIR B Swivel, yes — Rotary axes are positioned or are manually
rotated into position

Bl Swiveling, no (only calculated) — Rotary axes are not
traversed, e.g. auxiliary swivel plane according to the
workpiece drawing

B Minus/plus direction
When selecting the traversing direction the reference is
rotary axis 1 or 2. The NCU can calculate two possible
solutions as a result of the angular range of the rotary axes
of the machine kinematics. Usually, one of these solutions

is technologically suitable. The rotary axis (15! or 2nd rotary
axis) that is to be used as reference for the two solutions is
selected in the CYCLEB8O0O startup menu. Selecting the
"minus" or "plus" direction determines which of the two
possible solutions is to be applied. Observe the machine
manufacturer's instructions!

Swivel plane _ST B New
Previous frames are deleted -> defined values -> swivel
frame.

B Additive
The swivel frame is based additively on the swivel frame,
programmed active frames (e.g. AROT ATRANS) and the
currently effective rotation in the ZO are taken into consid-
eration.

Reference points before Help displays refer to machining plane G17 (tool axis Z).
rotation X0, YO, Z0
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Swiveling - CYCLES00

Swivel mode_MODE

| =R W E]
; My % / il
: X

Xetp

@
Axis by axis Projection angle  Angle in space
rotation around the the angle of the rotation firstaround
individual axes of  swiveled surface is the Z axis and then
the coordinate projected onto the  around the Y axis
system, first two axes of the

coordinate system.
The axis sequence can be freely selected.

Rotation around A, B, C

Zero point after rotation
X1,vY1,z21

Correct tool B Yes

When swiveling to a machining plane, the linear axes can
be corrected to prevent the risk of collision. (Before-
hand.: TRAORI and TOOLCARR.SPF have been adapted)

H No
Linear axes are not corrected when swiveling.

Observe the machine manufacturer’s instructions. You can set the available parameters in the
CYCLEBSOQO startup menu.
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Exampla Call.MPF @
N1 T1D1

N2 M&
N3 M3 515000

N4 CYCLES32 (0.05,112003) ﬂ
NS EXTCALL "CAM_Rough" @

NE& T2 D1

N7 Me&

N8 M3 520000

N3 CYCLE&32 (0.005,112001) &

N15  ExTCALL "CAM_Finish" @
MN16 M0

- CAM_HGughISPFE
N1 G90

N2 G0 X0 Y0 Z10

N3 G1 Z0 F500
N4 G1 X-1.453 Y0.678 F10000

N17 G1 X-1.814 Y0.842
N18 G1 X-1.879 Y0.684 Z-0.001

N5046 G1 X-4.118 Y-11.442
NS04T7 @o z10

N5051  G1 Z2-2.132 F5000

NB5B2Z G1 X7.609 ¥3.555

ME583 G0 Zs0
NB584  piT7

| R
N1 Gao

N2 G0 X0 Y0 Z10

N7854 M17

; Tool change

; all programs should

; be located in one

; directory. If this is not
; the case, then the

; paths must be

; specified.

; tool change
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Program overview BEERE, FgEA

Workpiece
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C'Aufruf. MPF") SR J5 H%# ("Anwahl”).

. W CBEE R KA S F AR 3K R LA R
"Roughing.SPF" ("Schrupp.SPF") @ #1 "Finishing.SPF"
("Schli cht .SPF"), MHL#s H 9 40T AT filh i S BURE e n 28 ik
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% "NC-Stop" LA 1P

¥ "Reset" %L
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SINUMERIK 840D RZMIh gL 1T R FRMEEXTCALLIKAL R, IX &M il LU CAMF 5234 1
PR B FE .

{91 “Reset” SEM TR, (1) “BoAr SR T NN MR 0 LAEAE AR AT R
T BN T

#1E

BYIEOL: BN “Reset” 4 i

Example

Call.MPF @
M1 G54
N2 T1 D1
N3 M3 515000
M4 CYCLEB32 (0.05.112003)
N5 EXTCALL "CAM_Rough"
NG T2 D1
NT M3 S20000
N8 CYCLES832 (0.005,112001)
N16 EXTCALL "CAM_Finish" &)
N10 M30
CAM_Roughing.SPF i
M1 G90
N2 GO0 X0 Y0 Z10
N3 G1 20 F500
M4 G1 X-1.453 Y0.678 F10000
N1T G1 X-1.814 Y0.842
N18 G1 X-1.879 Y0.684 Z-0.001
CAM_Finishing.SPF
M1 G90
Block search % "Block search"

Search pointer % "Search pointer"

Break point i "Breakpoint"
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