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CIMCO SIEMENS 840D TRAINING

The aim here is to familiarize the trainee using the Cimco Editor to create CNC programs in Siemens ISO and mnemonic
format for 840D CNC controls and to test their validity using the Tool Path and Solid Animation graphic Backploting.
This will give the trainee the confidence that the programs can be transferred from the PC to the CNC control for
operation on a machine with some assurance that the program will machine the part to the desired dimensions shown
on the drawing, without collision on the machine and produce a quality part. This training article assumes some basic
knowledge of CNC programming.

Let us first review NC-Assistant in the Editor to see the Siemens Cycles and other software features that are available to
us within the Editor.
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CIMCO & SIEMENS 840D

The Cimco Editor provides macros for many of the
most used Siemens cycles and programming aids
that are resident in the 840D CNC controls and that
can be seen in the list in the Cimco NC-Assistant as
displayed across the page.

These Siemens cycles and programming aids are
supported with Tool Path and Solid Animation
Backplot Graphics in the Cimco Editor.

A programmer now has the option of using a
Siemens Cycle from the 840D CNC control or using
CNC Calc CAD/CAM or using the Cimco / Windows
Edit facility to create programs that can be
validated by the Backplot Graphics.




Let’s see how to use the NC-Assistance on the following page.

Let’s look at drilling some holes in a plate.
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Result is the CYCLE81 drilling sub routine with an MCALL
(Modal) command will activate the cycle at the arrival in
position of the moves programmed below.




Let’s add some holes using the Bolt Hole Pattern feature
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Complete the program
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When we need a programming feature like, Corner Rounding for example, we may need the help to make entries in

the cells
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See the Help window for technical details of the feature to assist in making the correct entries into the cells.
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Example 1 Operation 1

Now we know how to use the Siemens NC-Assistant let us look at a practical program for this Baffle Plate part as
below. The rough part will be held in a precision vice to machine the holes and then on a fixture to machine around the
periphery. It would be a good idea to print this page so that you have a copy of the drawing to refer to as we proceed
to program the Plate. Programming zero is indicated by the checkered circle.

4 HOLES M10 THROUGH
4 HOLES 11@ THROUGH ggg';ssPACE ONATOPCD
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BAFFLE PLATE - MILD STEEL - FACE MILL TOP SURFACE
PROGRAM No.1 500 HOLE AND M10 TAPPED HOLES USE

DATUM SHIFT (TRANS) TO MACHINE HOLES 2 AND 3.

LOCATE ON A FIXTURE AND MACHINE THE OUTSIDE PERIPHERY
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As noted on the drawing we will program the 50 mm hole number one and its tapped holes and use the TRANS feature
to make temporary datum shifts to machine the other holes 2 and 3 but first we will mill the top face to make a flat

face at Z0.

SEE BELOW:
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Create the blocks above as preliminary commands
described by the comments. Prior to opening the
macro CYCLE71 Face Milling. There is a macro for a
more comprehensive Program Start in NC-Assistant
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SEE BELOW:



BEH93-

N

NC Functions Backplot File Compare Transmission

% @ ;—BackplotFlle' @\ Q @\ ”" ‘

Top Front Left

lose Backplot
Backplot  Solid Zoom Zoom Fw To
Window Animation [ Backplot Setup In Out  Window~ .
File ]

CNC-Calc

View

h ov

CIMCO Edit 8.09.16 - [

70 ® NS XF

T:_w_.;_atw Mode Tool Tool

- Setup

Toolpath Tool

Finishing.

Now Test in Solid Animation Backplot

BEoa-

NCAssistant 1];-— FACE MILL SURFACE

2 ;-— USE 50 MM FACE MILL
3 Tl D1 ;TOOL AND OFFSET CALLED
Description: ¢ G00 X0 Y0 ; MOVE X,Y TO POSITION

| 5 Z30; MOVE Z TO RETRACTION PLAIN

6 CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0.5,100,31,10) ; ROUGHING

7 |cycLE71 (50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,10) ; FINISHING

8

o | We can use the macro twice, once for Roughing and again for Finishing. We left

10 _—

i 0.5 mm (FALD) for Finishing and set (VARI) to 31. We set (FALD) to zero and

:; (VARI) to 32 for Finishing. The first digit, 3 sets the operation to travel in X, step

overinY, if the second digit = 1 sets, Roughing and if the second digit = 2

In later examples we have opted for one cycle only as the difference between
roughing and finishing is generally the facility to leave a small amount of material
and change the speed and feed.
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13 Set the X, Y, Z, Max and Min sizes
to create a block that represents
the material to be machined. Tick
the Lock Stock box to hold these
sizes for further testing.
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Now check the Tooling, SEE BELOW:
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See the face is not fully machined as
there is a small lip left on the edge

So, we will adjust (FDP1)
Overtravel in Direction of Plain to
push the cutter over some more
to clear the material. Make it 20
instead of 10 SEE BELOW:..
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Starting Point Abscissa (Ordinate) (PO):
Length of Rectangle 1st Axis Inc (LENG):
Width of Rectangle 1st Axis Inc [WID):
Angle of Rectangle (STA):

Max Infeed Depth (MID):

Max Infeed Width (MIDA):

Retraction Travel in Cutting Dir [FDP):
Final Machining Allowance Depth (FALD):
Feedrate for Surface Machining (FFP1):

Over Travel in Direction of Plane Infeed [FDP1):

Modify

P

Machining Type *1=Roughing, *2=Finishing [VARI)

| 2

Default

Program Header A
Program Start

Tanl chanaa

12

CYCLE71|(50,5,5,0,0,0,295, 100,0,2,40,30,0.5,100,31,20) ;ROUGHING
CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,20) ;FINISHING

window. Click Modify

1];-— FACE MILL SURFACE

2 ;-- USE 50 MM FACE MILL

3 T1 D1 ;TOOL AND OFFSET CALLED

4 GO0 X0 YO ; MOVE X,Y TO POSITION
5 230; MOVE 2z TO RETRACTION PLAIN
6

7

8

9

10

11

12

23 To make the changes highlight

the line with the CYLCE71 and

L

the details will appear in the top
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99 Modify: CYCLE?1 - FACE MILL X

Parameters for'CYCLE71 - FACE MILL'

_ Retioct Plane (TF)

Backplot  Solid

Window Animatior
pi

Retarc ire 5P FACE MILLING CYCLE71

Safety Clearance (SDIS)

Il

abx
Depth D
= epth (OF) AY o
T 0] Statting Point Abscissa (Absolte) (PA) . 2
S )
Desciption: [ 0] Stating Point Abscisa (Oidinate) P0) EAR AR
CYCLE71 - FACE MI
[——— Length of Rectangle Tst Asis Inc (LENG)
Refience Plane (RFF ‘Width of Rectangle 15t Asis Inc (WID) A
Safety Cle
elety Claence B ™3] angl ofRectare (5T (0-160] \ &
Depth DF) PA o
Stating Point Abscis: Masx Infeed Depth (MID)
Starting Point Abocig Max Infeed Width (MIDA)
Length of Rectangle
Wb of Rectange Reraction Travel in Cuting Di (FDP)
Angle of Rectangle Final Machining Alowance Depth (FALD] MILLING MOVEMENT WHEN
) FINISHING IN ALTERNATIVE DIRECTION
Mex Infesd Depth 0 Feedrate for Suface Mactining (FFP1) (MACHINING TYFE 42)
MaInfeed Width
Reraction Travelin Machining Type *1=Roughing, “2=Finishing [VARI). * See Diagram
Final Machining Aloy Over Travel in Diection of Plane Infeed (FDPT) . LENG | . LENG |
Feediale for Suace, AY VARI=# | LY VARI=Z |
Machining Type 1= . . Qptional parameter T
Over Travel in Direct
g
Defeul |
Program Header S
Progiam Start . LENG
RPT L
Tool change A he FDP1 3
Program End dJUSt t € _'“Y VARI=3'
Program comment . . .
601 Lnesrmove increasing it from 10 to
CHAMFER §
CORNER ROUNDIN .
otz 20. Remember to do this
cvoLee2
g
CYCLES3 7 »
CYCLES4 Rigd Tap) for both Cycles. POSSIBLE SOLID MACHINING STRATEGY
CYOLEB40 Spiing Ho FORFAGE NLLI
veLees NOTE - * 1 = ROUGHING - 2= FINISHING
CYOLESS
CYoLEe?

AnachmzntH Defauit H Cancel ‘ oK v

£ Type here to search

Re-run Backplot
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& - Backplot File ~ q q q ‘ m .‘j _<] J > % f\'& ‘? 1; @ E' & | o @ Find Previous ¥ Nex

3 Close Backplot ~- ’ @ Find Next i Pres
ackpl oli ‘oom Zoom o iew 0 e ool E in 0 to Line/Blocl
Backplot ~ Solid Zeom Z FitTo  View  Top Front Left : Tool ool i id | [Siemens 840D Mill (Adv) Find GotoLine/Block
Window Animation [ Backplot Setup In  Out Window~ Reset . - . T D x Setup P Number

File [ View Other [ Find

;—— FACE MILL SURFACE

;—— USE 50 MM FACE MILL

Tl D1 ;TOOL AND OFFSET CALLED

GO0 X0 Y0 ; MOVE X,Y TO POSITION

230; MOVE Z TO RETRACTION PLAIN
CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0.5,100,31,20) ; ROUGHING
7 k:YCLE71 (50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,20) ; FINISHING
8

oo Wt e

E
10
1
12
13

Now the Face is covered, and
the operation is OK
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So, our first operation is working in a basic form. We need to add the other blocks to make the programs work on the
machine SEE BELOW:

See commented details at the end of each block. They explain the
additional blocks required to make up the program to operate
other functions to create the planned operation. The machine tool
builder may demand other instructions to make his machine
function the way he wants depending on the devices provided on
= the machine. The programmer must study the machine tool
builder’s manual to look for any bespoke additional programming

Editor NC Functions Backplot File Com|l codes
& @' ' Backplot Fée ~ q q Q A good CNC programmer will always seek to plan his move

7 3% Close Backplot . -| sequencing to avoid collisions on the machine. i.e., move Z up to
Backplot  Solid Zoom Zoom  FitT . ) o
Window Animation || Backplot Setup In Out Windo| clear the job before moving X, Y etc. See the SUPA block which is
File r programming in the machine co-ordinate system not the work co-
ordinate system. This is a one-shot block and is not modal, so

work shift G54 will be active again after this move has completed.

T Baffle Plate Op1 Face-Profile.nc * X

;—— FACE MILL SURFACE

;—— USE 50 MM FACE MILL

G90 G40 G17 G97 ;RESET G CODES
G54 ;MAIN WORK SHIFT

SUPA GO0 zZ0 ;SUPRESS OFFSETS/WORK SHIFT MOVE Z UP TO MACHINE ZERO
Tl D1 ;TOOL AND OFFSET CALLED

GO0 X0 Y0 ; MOVE X,Y TO POSITION

S900 MO3 F250 ; START SPINDLE AT 900 RPM

z50 M0O8; MOVE Z TO RETRACTION PLAIN TURN ON COOLANT

10 |CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0.5,100,31,20) ;ROUGHING

11 CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,20) ; FINISHING

12 GO0 250 M0O9; MOVE Z TO RETRACTION PLAIN, SWITCH OFF COOLANT

13 X0 Y0; MOVE X,Y TO POSITION

14 MO1; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)|

15

16

[T SN U SR

o o o ooy, O

Next, we can look at programming the machining of the 50 mm holes using one of the 4 pocket milling routines in NC-
Assistant for Siemens 840D CNC controls. But first, we should now save the program we have so far so that we don’t
lose it.

All CNC programs are made up of a section (a small program complete) for each tool and within, the sections are
broken down to 3 parts, a header, cutting data and completed with a trailer. So, with this in mind we can copy the
Header from our first Face milling operation and edit it for our 50 mm hole operation.

10 |CYCLE71(50,5,5,0,0,0,2%95,100,0,2,40,30,0.5,100,31,20) ;ROUGHING
11 |CYCLE71(50,5,5,0,0,0,2%95,100,0,2,40,30,0,100,32,20) ;FINISHING
12 /GO0 Z50 M0S; MOVE Z TO RETRACTION PLAIN, SWITCH OFF COOLANT

13 |X0 Y0; MOVE X,Y TO POSITION

14 MO1; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)

15

16 |;—— POCKET MILL 3 X 50 MM HOLES

17 |;-— USE 16 MM CARBIDE END MILL

12 |G90 G40 G17 G97

19 G54

20 ;00 ] . . .
P igpilleuu 2y New header copied from above and edited to suit
oo (== . . our next operation to machine to the 50 mm holes.
22 GO0 X0 YO

23 82300 M03 F250
24 |z50 MOS8




We will now use POCKET4 to machine the 50 mm hole, with a 16 mm Carbide End Mill that will cut over the centre
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Backplot ~ Selid Zoom Zoom FitTo  View Top Front Left ViewFrom Measure Rotate Show Toolpath Mode Tool  Tool Solid Zoom / Solid
Window Animation ["| Backplot Setup In Out Window~ Reset - - - Tool  Distance View~ Bounding Box~ - - - Setup  Model Regenerate solid Setup
File ] View Toolpath Tool Solid

] 1Baffle Plate Op1 Word Version_Face-Profile

~

8

L)
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

37
38
39
40
41
42
43

i POCKETA4 selected and all cells entered for

;;’ Roughing with Helical entry and no pre-drilled
32 hole. See Backplot is showing only the

jj POCKET4 operation because the blocks are

ji highlighted.

GO0 X0 Y0 ; MOVE X,Y TO POSITION

5900 MO3 F250 ; START SPINDLE AT %00 RPM

z50 MO8; MOVE Z TO RETRACTION PLAIN TURN ON COOLANT
CYyCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0.5,100,31,20) ;ROUGHING
CYyCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,20) ;FINISHING
GO0 z50 MOS; MOVE Z TO RETRACTION PLAIN, SWITCH OFF COOLANT

X0 Y0; MOVE X,Y TO POSITION

MO1; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)

POCKET MILL 3 X 50 MM HOLES
USE 16 MM CARBIDE END MILL
G40 G17 G97

GS0
G54
SUPA GO0 z0

T8 D1

GO0 X0 YO

S$2300 MO3 F250

250 MO8
bOCKET4(50,0,2,-14,25,0,0,3,1,0,220,50,3,21,9,0,0,8,1.5)

Now we will use the same cycle for Finishing by removing the FAL finishing allowance, by setting the VARI to finishing,
by setting the AP1 to the pocket radius —2 mm to avoid machining the whole bottom face area.

SEE BELOW:
16 ;—— POCKET MILL 3 X 50 MM HOLES
17 ;—-— USE 16 MM CARBIDE END MILL
12 G90 G40 G17 G97
19 G54
20 |SUPA GO0 z0
21 |T8 D1
22 |GO0O X0 YO
23 82300 M03 F250
24 /250 MO8
25 |POCKET4 (50,0,2,-14,25,0,0,3,1,0,220,50,3,21,9,0,0,8,1.5) ;ROUGHING
26 | POCKET4 (50,0,2,-14,25,0,0,0,0,0,220,50,3,12,,,,,) ;FINISHING
27

15



So, we have a working pocket milling routine for roughing and finishing and we need to machine three holes. There
will be several possible solutions, but we are going to use Label and Endlabel to be able to repeat the Pocket routines
and we will use the TRANS and ATRANS to make temporary datum shifts to machine holes #1, #2, #3. SEE BELOW:

] poipatn 1001

Create a new line above the start of the blocks you want to

repeat later.

5 [SUPA GO0 z( CHINE ZERO
’ géoDio" 207 Open the LABEL DEFINITION box. A label can be any text you
s 5900 M03 Fq Wishtouse. Wewill use PO'CKET. Ente.r pocket into the cell.
1 || # 250 M08; mMd Case doesn’t matter as it will automatically be changed to
10 CYCLE71 (50, uppercase PUGHING
11 |CYCLE71 (50, 's9=7v7vrvr= oo TorourorTooros ==l SHING
12 G00 z50 MO9; MOVE Z TO/RET TION PLAIN, SWITCH OFF COOLANT
13 X0 Y0; MOVE X,Y TO POSITION [, 2 ccl DEFINITION X
1¢ MO1l; OPTION STOP (IF/ SELECTE
15 Parameters for 'LABEL DEFINITION'
16 ;-— POCKET MILL 3 50 MM HO]
17 ;—— USE 16 MM CARBIDE END MI]
18 |G90 G40 G17 G97 x ENDLABEL:| End of Label
19 G54
20 |SUPA GO0 z0
21 T8 D1 x = Dptional panameter
22 |GOO X0 YO
Default Cancel OK

22 52300 w03 /250 L]
24 z50 MOS8
25
26 |POCKET4 (50,0,2,-14,25,0,0,3,1,0,220,50, 3, ,9,0,0,8,1.5) ;ROUGHING
27 |POCKET4 (50,0,2,-14,25,0,0,0,0,0,220,50,3,12%,,,,) sFINISHING
28

- = ENDLABEL is used to define the end of the blocks you wish to

Modify 30

repeat. It will appear in the cell when the box is open. You
have the choice of deleting this and only the Label Name cell
will be inserted on the line or leaving it and both cells text
will be on the same line. If you take the latter course, then
you can cut and paste ENDLABEL to the correct line

13 | X0 Y0; MOVE X,Y TO POSITION
14 MO1l; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)

15
16 ;—— POCKET MILL 3 X 50 MM HOLES
17 ;—— USE 16 MM CARBIDE END MILL

12 GS0 G40 G17 G997

19 |G54 . .
20 SUDPA <00 20 Note both start and finish labels are on the same line. Note

21 T8 D1 the colon suffix denoting that this is a label.
22 |GOO X0 YO

23 /52300 M03 F250

24 |z50 MOS8

25 POCKET: ENDLABEL:
26

27 |POCKET4 (50,0,2,-14,25,0,0,3,1,0,
28 |POCKET4 (50,0,2,-14,25,0,0,0,0,0,
29

fy 30

31

Now cut and paste to get the labels into the correct position.

0,3,21,9,0,0,8,1.5) ;ROUGHING
3,12,,,,,) sFINISHING

16



23
24
25
26
27
28
29

30

The Labels are now
set correctly

ovwv ey 4V

S2300 MO3 F250
z50 MOS8
POCKET:
POCKET4 (50,0,2,-14,25,0,0,3,1,0,
POCKET4 (50,
ENDLABEL:

,21,9,0,0,8,1.5) ;ROUGHING
;12,,,,,) ;FINISHING

So, we have set the Labels and now to create the 3-hole machining using the TRANS, ATRANS, and REPEAT commands
to organise the program.

To machine hole #1 we will need to move the programming zero to a position X50 Y50 and this can be achieved with

TRANS.

BH945-
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v
Find Next Pr
Find « Go to Line/Block L

St @ :B“kpwl,v Qe @ ﬁét g / G 5% | \ Y | ' ‘*,ﬂ % 1, Y L @ Find Previous EoN

Backplot  Solid

Siemens 840D Mill (Adv)  +

Window Animation |57 Backplot Setup . - . D 0 - N - e Number
File 1) View Toolpath Tool Solid Other 1] Find
A Baffie Plate Op1 Word Version_Face-Profie
NC-Assistant 5 SUPA GUO 20 ;SUPRESS OFFSETS/W insert: TRANS - TEMP DATUM SHIFT ABS X
6 T1 D1 ;TOOL AND OFFSET CALLED
Colapse 7 GO0 X0 YO ; MOVE X,¥ TO DOSTTTQ Parameters for TRANS - TEMP DATUM SHIFT ABS'
Descrption: ¢ 5900 MO3 F250 ; START SPINDLE A [ ] X Ais Tempory Datun Shit ABS-TRANS
9250 M08; MOVE Z TO RETRACTION H TRANS / ATRANS
10 CYCLE71(50,5,5,0,0,0,295,100,0,) « ¥ s Tempory Datun Shift ABS-TRANS A
11 |cYcLE71(50,5,5,0,0,0,295,100,0, Y+ TEMP DATUM SHIFTS
12/G00 250 M09; MOVE Z TO RETRACTI * 2 s Tempory Datun Shift ABS-TRANS
13 X0 Y0; MOVE X,Y TO POSITION
1¢ MO1; OPTION STOP (IF SELECTED § )
15 » = Optional paramegter Y+
16 ;—— POCKET MILL 3 X 50 MM HOLES
17 ;-- USE 16 MM CARBIDE END MILL
15 G90 G40 G17 G97
19 G54 i
20 |SUPA GO0 20
21 T8 D1
22 GO0 X0 YO
23 S2300 MO3 F250 i 2 X+
24250 MO8 s N
25 i
26 |POCKET : '
27 POCKET4 (50,0,2,-14,25,0,0,3,1,0 i 1 X+
28 |DOCKET4 (50,0,2,-14,25,0,0,0,0, Open the TRANS box and
29 ENDLABEL: ) ] 15 |
wodty | ||s0 entre 50, 50 into the X
31
= Al and Y cells. Press OK g >
CYCLE71 - FACE MILL Alls3 : i POINT 1 - N30 TRANS X20 Y20 X+
CYCLE72 - CONTOUR MILL
34 -
CYCLE76 - RECTANGULAR SPIGOT e \m\ POINT 2 N30 ATRANS X15 Y15
CYCLE?? - CIRCULAR SPIGOT p ~ CANCEL - N100 TRANS
CYCLE90 - THREAD MILL e
HOLEST - ROW OF HOLES b
HOLES2-BOLT HOLE PATTERN T
CYCLESOT - MATRIX OF HOLES 32 Attachment Defaul Cancel
POCKET1 - RECTANGULAR &

Modify

17

22 |GOO X0 YO

23 52300 MO3 F250
24 250 MO8 Result
25 TRANS X50 Yso‘r//////

26 POCEKET:

27 POCKET4 (50,0,
28 POCKET4 (50,0,
28 ENDLABEL:

30
31

0,
0,

,21,9,0,0,8,1.5) ;ROUGHING

3
3,12,,,,,) ;FINISHING




So now we have created the temporary absolute work shift to machine hole #1. So, we will now look at hole #2 and
#3 to achieve to this with ATRANS temporary incremental work shift

Bd9

&=

NC Functions

Backplot

& B T Backplot File + (@)
X

Backplot

Window Animation |7 Backplot Setup

PABaffie Plate Op1 Word Version_Face-Profile.

Solid

File

NC-Assistant

[

File Compare  Transmission

Q @ @ *
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[ 70O @ N\ =~ X

th Made

-
.

LI 5|8

Siamanc 2400 Mill (A

@ Find Previous

@/ Find Next
| Find

Go tc

Insert: ATRANS - TEMP DATUM SHIFT INC

13

Collapse

Description:

14

Default

Madiy

CYCLE?7 - CIRCULAR SPIGOT
CYCLESO - THREAD MILL
HOLEST - ROW OF HOLES
HOLES2 - BOLT HOLE PATTERN
CYCLEB01 - MATRIX OF HOLES

Modify

SEE BELOW:

18

23
24
25
26
27
28
29
30
31

n

33

LUU

52300 MO3

z50

TRANS X50

2/G90

X0 YO0;
MO1;

MOVE X,Y TO P

POCKET MILL 3 X
USE 16 MM CARBID|
G40 G17 G97

G54

SUPA GO0 z0

T8 D1

G00 X0 YO

S2300 MO3 F250

250 M08

TRANS X50 Y50
POCKET:

POCKET4 (50,0,2,-14,2
POCKET4 (50,0,2,-14,2
ENDLABEL:

OPTION STOP (IF|

P for 'ATRANS - TEMP DATUM SHIFT INC*

X

" X s Tempory Datun ShiftINC - ATRANS

Agis Tempory Datun Shift INC - ATRANS

([ ] Zhvis Tempory Datun ShitINC - ATRANS

« = Opional parameter

Open the ATRANS box and

s TRA

NS / ATRANS

TEMP DATUM SHIFTS

15

entre 97.5 (See the Baffle i
Plate drawing) into the X S
cell. Press OK

15

»

POINT 1 - N30 TRANS X20 Y20
POINT 2 - N50 ATRANS X15 Y15

CANCEL - N100 TRANS

! o

X+

Attachment Default

Canci

AU YU

MOS8

POCRKRET:

POCKET4 (50,0,2,-1
POCKET4 (50,0, 2,
ENDLABEL:

ATRANS X97.5

oo

r
0,

r3,2
r 3,1

1,9,0,0,8,1.5) ;ROUGHING
2,,7s,) ; FINISHING



Now we are in position for #2 holes we will machine it with the REPEAT command.
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& | 7~ Backplot File ~ @ @ @ ﬁ N o "J E
3¢ Close Backplot - )
Backplot  Solid Zoo Zoo Fit To € T Fro

- " . L B t o
Window Animation [/ Backplot Setup Out ow~ Reset . . . 00 Distance View~ Bounding Box~ . . . g
File [F] View Toolpath Tool g

/G ﬁ ”;% N

NC-Assistant 5 [SUPA GO0 z0 ;SUPRESS OFFSET
I s 71 D1 ;ToOL AND orrsEr carz| OPe€n the REPEAT box and entre the Label
Collapse 7 GO0 X0 Y0 ; MOVE X,¥ TO POS| you wish to repeat.
Description: g 5900 MO3 F250 ; START SPIND
| 9 z50 MO8; MOVE Z TO RETRACTI . .
10 CYCLET1 (50,5,5,0,0,0,295, 10| Note: whatever case you use will be
11 CYCLE71(50,5,5,0,0,0,295,10| converted to upper case
12 GO0 z50 M0S; MOVE Z TO RET
13 X0 Y0; MOVE X,Y TO POSITION
14 M0O1l; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)
15
16 ;—— POCKET MILL 3 X 50 MM HOLES Insert: REPEAT LABEL e
17 ;-— USE 16 MM CARBIDE END MILL
12 G90 G40 Gl17 G97 Parameters for ‘REFEAT LABEL'
19/G54 . ~ pocket| Label Name
20 SUPA GOO zO
21 T8 D1
22 |GOO X0 YO = = Dptional parameter
23 52300 MO3 F250 |—|
24|250 MO8 Default LCancel oK
25 |TRANS X50 ¥50
26 POCKET:
27 POCKET4 (50,0,2,-14,25,0,0,3,1,0,220,50,3,21,9,0,0,8,1.5) ; ROUGHING
28 |POCKET4 (50,0,2,-14,25,0,0,0,0,0,220,50,3,12,,,,,) ; FINISHING
. ||29 ENDLABEL:
Modify 30 ATRANS X97.5
31 . .
Default |1 %m Result, this will repeat the blocks between the
labels and produce hole #2. We can now copy
the last two blocks to get hole #3
25 |TRANS X50 Y50
26 POCKET:
27 POCKET4 (50,0,2,-14,25,0,0 220,50,3,21,9,0,0,8,1.5) ;ROUGHING
28 POCKET4 (50,0,2 0 0,220,50,3,12,,,,,) ;FINISHING
29 ENDLABEL:
Modty | |30 ATRANS X97.5
31 REPEAT POCEKET
———EZ
ot ~ll33
34
SEE BELOW:
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28 POCKET4 (50,0,2,-14,25,0,0,0,0,0,4 Resultof copied blocks to get hole #3 and after
29 ENDLABEL: added the TRANS command alone in a block to
30 ATRANS X37.5 cancel all temporary work shifts. See comments
31 REPEAT POCKET ;-- HOLE #2 added as well.

2 ATRANS X97.5

33 REPEAT POCKET ;-- HOLE #3
3¢ TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
35

e

We can end this operation now by moving the tool to a safe position etc.

16 POCKET MILL 3 X 50 MM HOLES
17 ;—— USE 16 MM CARBIDE END MILL
12 G90 G40 G17 G97

S N

g
;;J gg;A c00 20 See complete operation for the three holes.
21 T8 D1 Nowc we can test with the Solid Animation
22 GO0 X0 YO Backplot
23 52300 M03 F250
2¢ z50 MO8

~|125 |TRANS X50 ¥50

dify 26 | POCKET:

-1|27 |POCKET4 (50,0,2,-14,25,0,0,3,1,0,220,50,3,21,9,0,0,8,1.5) ;ROUGHING

28 |POCKET4 (50,0,2,-14,25,0,0,0,0,0,220,50,3,12,,,,,) ;FINISHING

|28 ENDLABEL:

30 | ATRANS X97.5

31 REPEAT POCEKET ;-- HOLE #2
32 |ATRANS X97.5

33 REPEAT POCEKET ;-- HOLE #3
34 TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
35 [s00 250 M09

36 |X0 YO

37 MO1

32 M30

39

SEE BELOW:
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Test in Solid Animation Backplot, both operations Facing and Hole generation are looking OK.

H948+ CIMCO Edit 8.09.16 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Program C Plate Op1 Word Vers
Editor NC Functions Backplot File Compare Transmission CNC-Calc

S DL AAXNGTNE T 28 ® A AT E e R IS

3X: Close Backplot

Backplot  Solid Zoom Zoom FitTo View Top front Left Vo From Measure Rotate S Tool i@ Zoom/ Sold [Semcncaipiilaay <] Find Go to Line/Block
Window Animation [/ BackplotSetup In  Out Window= Reset o o o Tool  Distance View= Boundir B > Setup R lid Setup Lo LGS Number
File Il View Toolpath Tool Solid Other o~ Find

1 FACE MILL SURFACE
2|;-- USE 50 MM FACE MILL

3G90 G40 G17 G97 ;RESET G CODES

4 G54 ;MAIN WORK SHIFT

5 SUPA GOO z0 ;SUPRESS OFFSETS/WORK SHIFT MOVE z UP TO MACHINE ZERO
6 Tl D1 ;TOOL AND OFFSET CALLED

7/G00 X0 YO ; MOVE X,Y TO POSITION

§ 5900 MO3 F250 ; START SPINDLE AT S00 RPM

9250 M08; MOVE Z TO RETRACTION PLAIN TURN ON COOLANT

10 |cYCLET1(50,5,5,0,0,0,295,100,0,2,40,30,0.5,100,31,20) ; ROUGHING

11 |cYCLET1(50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,20) ; FINISHING

12 GO0 250 M0O9; MOVE Z TO RETRACTION PLAIN, SWITCH OFF COOLANT

13 X0 Y0; MOVE X,Y TO POSITION

14 M01; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)

16 ;-- POCKET MILL 3 X 50 MM HOLES

17 ;-- USE 16 MM CARBIDE END MILL

18 G90 G40 G17 G97

19 G54

20 SUPA GO0 z0

21 T8 D1

22 GO0 X0 YO

23 52300 MO3 F250

24250 MO8

25 TRANS X50 Y50

26 POCKET:

27 POCKET4 (S0,0,2,-14,25,0,0,3,1,0,220,50,3,21,9,0,0,8,1.5) ;ROUGHING
28 POCKET4 (S0,0,2,-14,25,0,0,0,0,0,220,50,3,12,,,,,) ; FINISHING
29 ENDLABEL:

30 ATRANS X97.5

31 REPEAT POCKET ;-- HOLE #2

32 ATRANS X97.5

33 REPEAT POCKET ;-- HOLE #3

3¢ TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
35 |500 250 M09

36 X0 YO

37 MO1

38 M30

Now we can consider the drilling and tapping operations on the holes. We will centre drill, drill, then tap the
threads. We will use the same program style that as we used on the 50 mm holes so we can copy that
section and edit the cycles etc.

SEE BELOW:
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Modify

]
= Tapping

>

Add

SEE BELOW:

¢ ATRANS X97.5

;—— CENTRE DRILL ALL HOLES
;—— USE T2 CENTRE DRILL

|

ng G40 G17 G97 Copy the previous operation, edit the header comments, edit in
G .

SUBA GO0 Z0 a new Tool and speeds / feeds, change the cycles to d.rllllng,.
T2 D1 add the hole pattern, then add the 4 - 11 mm holes with their
G00 X0 YO coordinates to complete the centre drilling.

S1000 MO3 FS8

z50 MO8 The drill cycle and hole pattern macros can be found in the NC-
TRANS X50 ¥50 Assistant list.

CDRILL:

MCALL CYCLESI (10,0
HOLES2 (0,0,35,0,9
MCALL

ENDLABEL:

/2,-5,) ;—— CENTRE DRILL M10 HOLES
,4) ;—— BOLT HOLE PATTERN HOLE #I]

REPEAT CDRIL
ATRANS X97.
REPEAT CDRALL ;-- HOLE #3

TRANS ;-3 THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
MCALL CYCLES1(10,0,2,-5,);—— CENTRE DRILL 4 X 11 MM HOLES

X15 Y15

X280 Y15

X280 ¥85S

X15 ¥85

MCALL

GO0 z50 MO9S

X0 Y0

MO1

;—— HOLE #2

To create the drilling operation, we can copy and paste the centre drilling operation and again edit the
details. But now leave out the 4 — 11 mm holes.

SEE BELOW:
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Madify

sfault

rogram Header

rogram Start

ool change

rogram End

rogram comment

01 Linear move
HAMFER

ORNER ROUNDING
YCLES1

YCLES2

YCLES3

YCLE®24 Rigid Tapping
YCLE240 Spring Holder Tapping
YCLESS

YCLESE

Y FR7

oles.

62 X280 Y85

63 X15 Y85

64 MCALL

65 GO0 z50 MOS
66 X0 YO

67 MO1

68

71 G90 G40 G17 G97

72 |G54
73 |SUPA GO0 zZ0
74 |T22 D1

75 |G00 X0 ¥q

76 S3000 MO3 F300
77 |250 MO8

78 |TRANS X50 Y50
79 |DRILL:

82 MCALL
83 ENDLABEL:
8¢ ATRANS X97.5

6 ATRANS XS97.5
9 |G00 z50 MO9S

90 (X0 YO
91 MO1

€9 ;—— DRILL M10 HOLES
70 ;—— USE T22 8.5 MM CARBIDE DRILL

85 REPEAT DRILL ;-- HOLE #2

7 REPEAT DRILL ;-- HOLE #3
2 TRANS ;-—- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54

80 MCALL CYCLES1(10,0,2,-15,);-— DRILL §.5 MM HOLES
81 HOLES2(0,0,35,0,90,4);-— BOLT HOLE PATTERN HOLE #1

We will now drill the 4 — 11 mm holes and will copy the centre drilling operation cut out all the
programming that we do not need.

X0Y0|

23

65
66

W G G w w w W <3 <
s L L T SN U S = S FC I )

i)
~J

GO0 Z50 MOS
X0 YO
MO1

ETERT)

GS0
G54
SUPA GO0 ZzO
T27 D1

GO0 X0 YO
S3000 MO03 F300
z50 MOS8

G40 G17 G97

MCALL CYCLES1(10,0,2,-15,);——

X15 Y15
X280 Y1i5
X280 Y85
X15 Y85
MCALL

GO0 z50 MOS
X0 YO

MO1

-— USE T27 11 MM CARBIDE DRILL

DRILL 4 HOLES 11 MM THROUGH

See the new Header comments, See
the new Tool and speeds /feeds and
the new cycle. All the rest remains the
same as we are visiting the same
holes.

3

DRILL 11 MM HOLES

Note that co-ordinates are modal and do not need to be
repeated on the following line if the axis is not moved.
But when programming hole co-ordinates it can be useful
to have both X and Y to be able to move directly to a hole
position after reading the Cycle to revisit a particular hole.




Finally, we need to Tap the M10 holes using Rigid Tapping CYCLE84 if we have a machine that has a spindle
encoder otherwise, we will need to use a spring-loaded tool holder and CYCLE840. Copy the M10 drilling
operation and edit as below:

MUY v Lav o

9 X0 YO

[
[~
o ¢

(=)
=2
o
[y

[P

;j—— TAP M10 HOLES

; USE T43 M10 SPIRAL POINT TAP
;j—— USE RIGID TAPPING CYCLES4
G90 G40 G17 G97

G54

SUPA GOO
T43 D1
GO0 X0 YO
S200 MO03
z50 M08
TRANS X50
TAP:
MCALL CYCLES4 (30,0,5,-18,,0,3,,1.5,0,200,400,3,0,0,1,,);-— TAP M10 THROUGH
HOLES2(0,0,35,0,90,4) ;—— BOLT HOLE PATTERN HOLE #1

MCALL

ENDLABEL:

ATRANS X97.5

REPEAT TAP ;-—- HOLE #2

ATRANS X97.5

REPEAT TAP ;-- HOLE #3

TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54

G00 zZ50 MOS

SX0 YO0

Mo1|

See the new Header comments, See
the new Tool and speeds /feeds and
the new cycle. All the rest remains the
same as we are visiting the same
holes.

L N e
~
|
|

(RN

zZ0

[P

Modify

o

[

Y50

oo o o,y o W

B = o

W

9
fer Tapping

o b

™

L o U U o S S S o

W W W W W W W Wik by by by by by by by ke e e e e

=Y

We can now test our whole programming with Backplot. It is advisable to test each individual operation as
we went along by high lighting the operation and running Backplot. It can be easier to snag programming
when we focus in on a particular operation to ensure it is OK before continuing as isolating several
programming errors can be tricky.

Remember, check the solid set up first to see that you have the Stock Dimensions set to represent the Stock
material size. Tick “lock stock dimension” so that the stock will remain set for repeated Backplot testing on
this part. If you look at the Bolster Plate drawing again you will see the stock dimensions are in line with the
block that this plate may be made from.

SEE BELOW:
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RN TO GS
Dimensions: | 301 | 106 | 17
[J Use cylindrical stock [ Lock stock dimension
Automatic stock scanning Update stock definition in NC file
Options
| Use a different color for each tool
[] Do not show tool setup when all tools are defined
Smooth surface
Stop if tool collision detected [rapid through stock)
Stop if cutting with tool shaft
Stop if cutting with tool shoulder
Stop if tool holder collision detected
b M1O TE Low Quality [Fast) Medium Quality High Quality (Slow)

RN TO G54

Solid Setup X

Stock Dimensions

Min X .3Z| Min Y: .3Z| Min Z: .122

Max X Max \Y: Max Z:
298 % 1033 ] 5/%]
52 Ex B2 EE B2 EE Reset

0
=l

Check that all the tooling detected in the program is defined correctly
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iIFT & RETURI

rl,,);—— TAP

W2
Center Drill 3MM

[ RE:
End Mill Flat 16MM

SEE BELOW:

26

[T122
Drill 8.5k
v
Description Type D L |
End Mill Flat 2MM End Mill Flat 2 60
End Mill Ball 2k End Mill Ball 2 60
End Mill Bull 2MM RO.5 End Mill Bull 2 60
End Mill Flat 3t End Mill Flat 3 60
End Mill Ball 3MM End Mill Ball 3 60
End Mill Bull 3MM RO.8 End Mill Bull 3 60
End Mill Flat 4Mm End Mill Flat 4 60
| Delste | Modify | Add | Assign to 'T1"
Save tool information Load/Save Tool library | | Cancel | | oK




Test with Solid Animation Backplot:

H9248- CIMCO Edit 8.09.16 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct i i Program Ce Plate Op1 Word Vers

Editor  NCFunctions = Backplot = FileCompare  Transmission  CNC-Calc

= m - Backplot File = R Q « ‘ @ e @

70 @ ASNFTF @ Bo-oxm Queme B e

Backplot  Solid X Close Backplot Ze Z Fit Tc Vi F M Rotate Ze / Solid Find Go to Line/Block F Previous Toc
- . com Zoom FitTo  View Top Fromt Left Vi From Mewsuie Rotate oom 4 [Gemens Go0 Wil <] Fn o to Line/Bloc
Window Animation [ BackplotSetup In  Out Window= Reset o o o Tool  Distance Views Boun .| foorm MY id Setup LIEED Number

File ] View Toolpath Solid Other 1F] Find

53000 MO3 F300
250 M08

TRANS X50 Y50

DRILL:

MCALL CYCLES1(10,0,2,-15,);-- DRILL 8.5 MM HOLES
HOLES2 (0, 0,35,0,90,4) ;—— BOLT HOLE PATTERN HOLE #1
MCALL

ENDLABEL:

ATRANS X97.5

REPEAT DRILL ;-- HOLE #2

ATRANS X97.5

REPEAT DRILL ;-- HOLE #3

TRANS ;-— THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
GO0 250 MO9S

X0 Y0

MO1

- TAP M10 HOLES

- USE T43 M10 SPIRAL POINT TAP

;-- USE RIGID TAPPING CYCLES4

G90 G40 G17 G97

G54

SUPA GOO 20

T43 D1

G00 X0 Y0

5200 MO3

250 M08

TRANS X50 Y50

TAP:

MCALL CYCLES4(30,0,5,-18,,0,3,,1.5,0,200,400,3,0,0,1,,);
HOLES2 (0,0,35,0,90,4) ;—— BOLT HOLE PATTERN HOLE #1
MCALL

ENDLABEL:

ATRANS X97.5

REPEAT TAP
ATRANS X97.5
REPEAT TAP ;
TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
G00 z50 M09

lsxo vo

MO1

-- TAP M10 THF
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Example 1 Operation 2

Now that we have operation 1 tested, we can move onto operation 2. So, the part can be located on the jig and
clamped. The jig will enable the cutter to be programmed to produce the outside profile.

To be able to test our profile with the other operations we will continue to program operation 2 on the page of the
Editor. Later we may cut this away into a separate file later when we look at program management.

We could use CNC-Calc to draw the profile and to generate a tool path, but we will program this profile in the editor
to practice our basic programming skills but also use some of the simple Siemens 840D mnemonic commands to
make it easier.

We will create a header by copy and paste and edit the details

BEH9238-

Editor NC Functions Backplot File Compare Transmission CNC-Calc

D XA o B X BE

New (Open Close Save 3V€ print Global B O ° Paste Sel
v v v As~ - Setup A
File [ File Type [
@Bafﬂe Plate Op1 Word Version_Face-Profile.x @ Untitled *
NC-Assistant i
2 ;—— OPERATION 2 MILL PROFILE
s 3|;—— USE 20 MM CARBIDE END MILL

Description: 4 ;—— TAKE 3.5 MM DEEP CUTS

| | 5 G90 G40 G17 G97
6 G54
7 SUPA GO0 z0 New header comments and Tool and
¢ T10 D1 speed and feed rate for the tool
9 |G0O0 X-30 Y50

[
o

52000 M03 F300
z50 M08
Gl z0 F1500

[ e e
[N PURN SUR

ar

We will program the basic rectangle and test with tool path Backplot. SEE BELOW:

p1 Word Version_Face-Profile X @ Untitled *
—— PROFILE START

e L by
0l

Ww o o, O
N
v“'

[
o
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H93-
et
3 3% Close Backplot

Backplot  Solid .
Window Animation
File

NCFunctions | Backplot | File Compare

Zoom Zoom FitTo
[ BackplotSetup  In  Out Window

[

L QA Q@IVET 70 8 ASNTEH @ b

View Top Fromt et View From Messure Rotate
Reset

CIMCO Edit 8.09.16 - [Untitled *]

Transmission  CNC-Calc Window - Help
@ Find Previous

@/ Find Next

I Next Tool change

1 Previous Tool change
Toolpath
Statistics

Goto Line/Block
Number
Find

Tool
etup
To m

Solid Zoom/ Solid  [Siemens 240D Mill (Adv) Find

Model Regenerate solid Setup
Solid

Tolpath Mode | Tool

Tool  Distance View~ Boundmg Box~

View Toolpatn Other 3

[£)Bafle Plate Op1 Word Version_Face-Profie.x

1

;=— OPERATION 2 MILL PROFILE

3|;-- USE 20 MM CARBIDE END MILL
4 ;-- TAKE 3.5 MM DEEP CUTS

5 G90 G40 G17 G97

6 G54

7 SUPA GOO z0

& T10 D1

GO0 X-30 Y50
S2000 MO3 F300
250 MO8

Gl z0 F1500

i-- PROFILE START
G00 X-30 Y50
Gl X‘

We can now use Corner Rounding to program the 15 mm radius at each corner.

T Dista ew~ B ' B etur fodel Re at L

‘plot detup - . . . v - - v
F] View Toolpath Tool Solid Other 1F]
1_Face-Profile X IEm! E. Insert: CORNER ROUNDING X
i, ;—— OPERATION 2 M Parameters for 'CORNER ROUNDING'
3|;-— USE 20 MM CAR ’ Radius Between 2 Straight Lines (RND) ROU N DI N G
4 ;—— TAKE 3.5 MM D
|| 5 c90 c40 17 G97 [ ] FeedRatefor Radis (FRC) A Y+ BETWEEN 2 STRAIGHT LINES
6 G54
7 |SUPA GO0 z0 .
5 710 D1 = Optional parameter
9 |G00 X-30 Y50
10 S2000 MO03 F300
11 250 MO8 .
12 |e1 20 F1500 Enter the Radius.
13
16 |e00 B0 oo R If you want a different feed
16 |[G1 X0 . ..
g rate while machining the
15 295 Radius the enter in the cell
o provided. leave it blank if the
2 [x-30 general machining feed rate
24 is OK
25
Modify 26
—|#7
28
NIE Place the cursor on the Ei. B
30 . ..
31 block leading to the 1% & »
32 .
o corner Radius X+
e FRC = FEED RATE FOR CHAMFER
35 IF NOT ENTERED THEN
jj ACTIVE FEED RATE APPLYS
" 38
39 ‘ Attachment Default ‘ ‘ Cancel | 0K |
40
41

29



11 |Z50 MOS8
12 |1 z0 F1500
13

15 |GO0O X-30 ¥50
16 |[G1 XO

17 |Y100 RND=15
18 |X295

19 |Y0
20 |X0
21 Y50
22 |X-30

(S
L

!
o™
(e
trf
'_,.
wn
(=
(e

14 ;—— PROFILE
15 GO0 X-30 Y50
16 |G1 XO

17 |[Y100 RND=15
18 |[X295 RND=15
19 |'YO RND=15

20 |l X0 RND=15

21 |Y50
22 (X-30
23

Test with Tool Pathe Backplot

hhh

BE93-
Editor  NCFunctions  Backplot | FileCompare  Transmission  CNC-

1¢ ;—— PROFILE START

START

Calc

Result, see here.

Now copy and paste for the other 3
corners

Now copy and paste for the other 3
[ corners

CIMCO Edit 8.09.16 - [Untitled *]

XL QQQ@INET O 8 NINF B & Boooan

3¢ Close Backplot

Backplot  Solid Zoom Zoom FitTo  View Top Font Lot View From Measure Rotate

Window Animation [/ BackplotSetup “In Out Window= Reset
File 5 View

Tnnlputh Mnda Too\ Tool  Solid Zoom/ Solid  [Siemens 840D Mill (Adv)  ~

Tool Distence View= Bounding Box Setup  Model Reg Setup

Toolpath’ Tool Solid Other 3

- & X%
Window = Help~ - & X

Toolpath
Statistics

)8t Plate Op1 Word Version_Face-Profle X
1

OPERATION 2 MILL PROFILE
- USE 20 MM CARBIDE END MILL
4 ;-- TAKE 3.5 MM DEEP CUTS

5 G90 G40 G17 G97

6 G54
7 |SUPA GO0 20
& T10 D1

9/G00 X-30 ¥S0
10 (52000 MO3 F300
11 (250 M08

12|G1 20 F1500

14 ;-- PROFILE START
15 [500 x-30 ¥50

16 G1 X0

17 Y100 RND=15

18 X295 RND=15

19 Y0 RND=15

20 X0 RND=15

(]
b |

FFll O Type here to search o)

[ -30000] I: [ 77 Dist: [
T vl 50000] J: [ Rapid] Tutal szm
z 250000 K —




the semi-circle notches now need to be programmed

Maodify

31

13
14
15
16

17 |Y100

18
19
20
21

an

23
24
25
26
27
28

29

30
31

;—— PROFILE START

GO0 X-30 ¥50

Open a space in the blocks where the
15 mm Radius notches will go.
Program the start and finish positions
of the notches using a calculator and
the drawing.




il

o @ =

10
11
12
13
14
15
16
17
18
19
20
21

2D
<4

23
24
25
26
27
28
29
30
31

2

33
34
35
36
37
38

——

SUPA GO0 z0

T10 D1

GO0 X-30 ¥50
S2000 M03 F300
z50 MO8

G1 Z0 F1500

;—— PROFILE START
GO0 X-30 ¥50

Gl X0
¥100 RND=ﬁi///,,,,,//”/”””
X83.75

X295 RND=15

YO0 RND=15
X0 RND=15
Y50

X-30

X

)

98.75-15=

Calculator

Standard

. sy

M+ M- MS
%o CE C |
Yx ;i X o
7 8 9 X
4 5 6 =
1 2 3 =F
Y- 0 =

Continue to put in the start and finish positions
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{odify

12 |G1 z0 F1500

13

14 ;—— PROFILE START
15 |GO0 X-30 Y50
16 |[G1 XO

17 |Y100 RND=15

18 |¥X83.75 ;START
19 |X113.75 ;FIN
20 |X181.25 ;START
21 | ¥211.25 ;FIN
22 (X295 RND=15

23 |YO0 RND=15

24 ¥211.25 ;START
25  X181.25 ;FIN
26 ¥113.75 ;START
27 | ¥83.75 ;FIN

28 | X0 RND=15

29 Y50

30 | X-3I

31 |

Now we can add the circular interpolation data

Maodify

33

12
13
14
15
16
17
18
19
20
21
23
24
25
26
27
28
29
30
31

-~

—_—— e s e

Gl z0 F1500

;—— PROFILE START
GO0 X-30 Y50

Gl X0

Y100 RND=15 |
X83.75 ;START

G3 X113.75 I15 JO
Gl X181.25 ;START
G3 X211.25 115 J0
Gl X295 RND=15

YO RND=15

X211.25 ;START

G3 X181.25 1-15 JO
Gl X113.75 ;START
G3 X83.75 I-15 JO
Gl X0 RND=15

Y50

X-30

;FIN

Add the G3 for CCW direction and the | and J
for arc centre from the start position for the
circular interpolation blocks, then on the next
line go back to G1 linear interpolation. Notice
on the top edge the | = +15 to the arc centre
from the start position and on the bottom
edge the | =-15 to the arc center from the start
position.

;FIN

;FIN




Test with Tool path Backplot

BEH938-

NC Functions | Backplot | File Compare  Transmission CNC-Cale

= 5 - Backplot File ~ q« q .’. R 7 Q .

3 Close Backplot
Backplot  Solid Zoom Zoom FitTo  View Top Front  Let V:anmM e Rotate  Show
Window Anim: Backplot Setup In  Out Window~ Reset e View~ Bounding B
ile 5

CIMCO Edit 8.09.16 - [Untitled *]

STNTE B Boooa Al B
| y B
Find Next
Toolpath Mode  Tool T ol Solid il (Adv) <] Find & Find Nex Go'to Line/Block
ox~ etup MdIRg oli Number

Toolpath. To \ Find

¥ NextTool change

- & x
Window~ Help~ - 8 X

1 Previous Tool change

Toolpath
Statistics

[&)Baffie Plate Op1 Word Version_Face-Profie X
1

2 ;-- OPERATION 2 MILL PROFILE
3 ;-- USE 20 MM CARBIDE END MILL

4 ;-- TAKE 3.5 MM DEEP CUTS
5 G90 G40 G17 G97

6 G54

7 SUPA GO0 20

& T10 D1

9/G00 X-30 Y50

10 s2000 MO3 F300

11 (250 MO8

12 |G1 20 F1500

13

14 ;-- PROFILE START

15 GO0 X-30 ¥SO

16|61 X0

17 Y100 RND=15

18 |X83.75 ;START

19 G3 X113.75 I15 JO ;FIN
20 G1 X181.25 ;START

21 G3 X211.25 115 JO ;FIN
22 G1 X295 RND=15

23 Y0 RND=15

24 |X211.25 ;START

25 G3 X181.25 I-15 JO ;FIN
26|G1 X113.75 ;START

27 G3 X83.75 I-15 JO ;FIN
28 |G1 XO RND=15

L Type here to search

29 Y50

30 [x-30

31

32

33

34

35

36

37

38

39

0

a

a2

43

4 -30.000] I: [ ] Took [ 777 Dist: 0.000]
45 B 50.000] J: [ | Feed![ Rapid] Totat[ 892743
<6 Yoz 250000 K: R ]

iicensed to DEMO - NOT FOR RESALE - T/A John Bridge MTE

Dol W e

Now we can look at how to use the proven profile. First, and as we have used the drawing dimension to
establish the profile, we will need to activate tool radius compensation to achieve the correct sizes on the
finished part. We will take 3 cuts at 3.5 mm deep to machine the profile.

15
14 PROF1: «— |

See the Label PROF1:

15 GO0 X-30 Y50
16 |1 G41 XO
17 |Y100 RND=15
18 |X83.75 ;START
19 G3 X113.75 115 JO
20 |G1 X181.25 ;START
21 |G3 X211.25 115 J0
22 |G1 X295 RND=15
23 Y0 RNDI

24 ¥211.25 ;START
25 |G3 X181.25 1-15
26 G1 X113.75 ;START

27 G3 X83.75 1-1% J0 ;FIN
28 |G1 X0 RND=15
All29 |¥s0

—

30 G40 X-30
31 ENDLABEL:

;FIN

;FIN

|

34

0 ;FIN

See the G41 cutter radius compensation to
the left of the path and G40 to cancel

See ENDLABEL:




Now add the incremental depth move and the REPEAT command

12
13
14
15
16
17
12 |Y100 RND=15

19 |X83.75 ;START

20 |G3 X113.75 115 J0 ;FIN
21 |G1 X181.25 ;START

22 |G3 X211.25 115 J0 ;FIN
23 |G1 X295 RND=15

24 |Y0 RND=15

25 |X211.25 ;START

Aodify 26 |G3 X181.25 1I-15 JO0 ;FIN
27 |Gl X113.75 ;START

28 |G3 X83.75 1-15 J0 ;FIN
Al 29 |G1 X0 RND=15

30 Y50

31 |G40 X-30 .
See REPEAT command with the label PROF1
2 ENDLABEL:

_ 4,/ and the P=3 that will repeat the profile a
23 REPEAT PROF1l P=3 totals of 3 more times, so a total of 4.
4

See G91 incremental move in Z and on the
next line G90 back to absolute.

Now we can test with Tool Path Backplot

H93- CIMCO Edit 8.09.16 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Siemens\Siemens Program Course\Baffle Plate Op1 Word Vers -8 x
File Editor  NCFunctions | Backplot | FileCompare  Transmission  CNC-Calc Window~ Help~ - 8 X

& E - Backplot File q q q ‘ \./ ./J !] Ff" ‘//‘- G . A I\\: \-t $ G @ 3 i P @ Find Previous E{; 1 Next Tool change

3 Close Backplot @ Find Next - 1 Previous Tool change
Find Go to Line/Block Toolpath

Backplot  Solid oom Zoom FitTo  View Top Front Left ViewFrom Measure Rotate  Show Toolpath Mode  Tool Tool | Solid  Zoom/  Solid [Sicrmens 840D Mill (Ack)  ~

Window Animation [* Backplot Setup In  Out Window~ Reset . . - Tool  Distance View~ Bounding Box~ - - - etup  Model Regenerate solid Setup Number Statistics
File 5 View Toolpath Tool Solid Other n Find

AMMULEC Y | 7 Bafle Plate C o

135 |SX0 Y0 ”

136 MO1

137

138 ;-— OPERATION 2 MILL PROFILE
139 ;-- USE 20 MM CARBIDE END MILL
140 ;-— TAKE 3.5 MM DEEP CUTS

141 G90 G40 G17 G97

142 G54
143 SUPA GO0 20
14¢ T10 D1

145 GO0 X-30 Y50

146 2000 M0O3 F300

147 250 MO8

148 |G1 20 F1500

149 PROF1:

150 |G91 2-3.5 F1000

151 GS0

152 GO0 X-30 Y¥S0

153 |G1 G41 X0 F100

15¢ Y100 RND=15

155 (X83.75 ; START

156 G3 X113.75 I15 JO0 ;FIN
157 |G1 X181.25 ;START

158 G3 X211.25 I15 JO ;FIN
159 G1 X295 RND=15

160 YO RND=15

161 X211.25 ;START

162 G3 X181.25 I-15 JO ;FIN
163 |G1 X113.75 ;START

164 G3 X83.75 I-15 JO ;FIN
165 |G1 X0 RND=15

166 Y50

167 G40 X-30

165 ENDLABEL:

163 REPEAT PROF1 P=3

170 GO0 250

171 X0 Y0

172 MO1

173 M30

174

175

176

177

178 %[ 0.000] I: [ Took 777] Dist 0,000
179 B 0000] 4 ] Feed Rapd] Tolst____sBm0503]
180 - 0000 K: [ —
-l © Type here to search (o] _ ) N w
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This completes the programming operations.

Program Management

We have now programmed all the operations with their separate headers and trialing blocks so now we need to
make them into program files that can be uploaded to the CNC control for running the machine to produce the part.

If we look at the original aims and the practical fixturing that has been stated before, then the job breaks down into
two operations.

Operation 1 is to hold the block in a vice and machine to top face, the 50 mm holes and all the drilling and tapping.
Operation 2 is to hold in a fixture and profile the outside of the plate.

We need to have a proper main header that will place the files in the correct folder on the Siemens 840D control at
the top of each program. This header is very format sensitive to ensure the program will upload and be in the correct
folder.

E H948- CIMCO Edit 8.09.16 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Siemens’
Editor NC Functions Backplot File Compare Transmission CNC-Calc
ﬁ\!\ !— 7"~ Backplot File ~ 'j‘,‘ ;f @ [ - ) - \ [ 74 n I \ e .
: >S
Backplot  Solid -
Window Animation |7 Backplot Setup
File ] View Toolpath Tool Solid
7& Baffle Plate Op1 Word Version_Face-Profile...
NC-Assistant :
Collapse ;
Description: 4
] 5
Place the cursor at the top of the program Insert Program Header %
; Parameters for 'Program Header'
10 ;—— OPERATION 1 Program No
11 ;—- FACE MILL SURFACE
12 ;-—- USE 50 MM FACE MILL Work Piece Folder
13 G90 G40 G17 GS7 ;RESET G CODES
14 G54 ;MAIN WORK SHIFT JB-PRECISION| Job Folder
15 SUPA GO0 z0 ;SUPRESS OFFSETS/WORK SH BAFFLE PLATE| Part Descrint
16 T1 D1 ;TOOL AND OFFSET CALLED [_BAFFLE PLATE] Pat Desciplion
17 |GOO X0 Y0 ; MOVE X,Y TO POSITION 12345 Drawing No
12 S900 MO03 F250 ; START SPINDLE AT S00
19 250 MO8; MOVE Z TO RETRACTION PLAIN [\ ] Drawinglssue
20 CYCLE71(50,5,5,0,0,0,295,100,0,2,40,
21 |CYCLE71(50,5,5,0,0,0,295,100,0,2,40,( * Operation
22 /GO0 z50 MO0S; MOVE Z TO RETRACTION P -
23 X0 ¥0; MOVE X,Y TO POSITION JOE SMITH] Programmer
2¢ M01; OPTION STOP (IF SELECTED SHOULD
= 25 » = Optional parameter
Modify 26 |;—— POCKET MILL 3 X 50 MM HOLES
Dt | 27 ;-- USE 16 MM CARBIDE END MILL et —
Y 28G90 G40 G17 G97
Program Header Al 29 |G54 \
Program Start \ 30 |SUPA GO0 z0
Tool change N .
T8 D1
Program End st Complete the cells and click OK
Pragram comment Click on Program Header to create the Program Haeder
GO1 Linear move

and the box will open

The header will be created SEE BELOW:
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H938-+ CIMCO Edit 8.09.16 - [C:\Users\Eb

Editor NC Functions Backplot File Compare Transmission CNC-Calc

XA S o 1 LB L

New Open Close Save 3V€ print Global B N -op _ut  Paste Select Und
v v - Asv - Setup All
File e File Type ru Edit

A Baffle Plate Op1 Word Version_Face-Profile. . Eﬂ 100_MPFnc X

NC-Assistart 1 % N 010Q MPF
2 |; SPATH=/"N_WKS_DIR/_N_JB-PRECISION_WPD
Collapse 3 ;DESCRIPTI
Description: ¢ ;DRAWING NO-
5 ;OPERATION-MIL
¥ ¢ | ; PROGRAMMER-JOE
7 ;DATE/TIME-30/08/2 19:57:49
S See the Program Number, the Directory, the folder,
. where program number 100 will reside
All other Header Fields can be configured '
to suit the company system and will be The syntax of this line (block) will access the CNC
used in Cimco NC-Base database. control and place the program file in the correct
13 folder and is very sensitive and must be formatted
14 ;—— OPERATION asshown hereinevery detail!!
15 7= FACE MILY g0 only variables are “100” the Program number,
16:== USE 50 MN wyys the directory, “JB-PRECISION” the folder
name.
Header for Operation 1
Save 93V€  print Global v B © N ° Cop ~ut Paste Select L
. As~ - Setup Rl All
File P File Type rx Edit

ersion_Face-Profile. .. @ 100_MPF.nc x

stant

[

$ N 0100 MPF

; SPATH=/ N_WKS_DIR/_N_JB-PRECISION_ WPD
; DESCRIPTION-BAFFLE PLATE
;DRAWING NO-12345 ISSUE-A

;sOPERATION-MILL FACE, DRILL & TAP

; PROGRAMMER-JOE SMITH

S T UL | B SN U )

;DATE/TIME-30/08/2021 19:57:49

DRILL & TAP| 8|5 e ___
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9 ;—— FACE MILL SURFACE
10 |;-— USE 50 MM FACE MILL
11 GSO0 G40 G17 GY97 ;RESET G CODES

4 m oA rm aw rwruTr vy v




Header for Operation 2

141 |GOO zZ50 MOS
142 |SX0 YO
143 MO1

146 $_N_0101_MPF

147 ;=/_N_WKS_DIR/_N_JB-PRECISION_WPD
; DESCRIPTION-BAFFLE PLATE
;DRAWING NO-12345 ISSUE-A

150 ;OPERATION-MILL PROFILE

151 ; PROGRAMMER-JOE SMITH

152 | ;DATE/TIME-31/08/2021 08:43:24

154 ;—— OPERATION 2 MILL PROFILE
155 ;—— USE 20 MM CARBIDE END MILL
156 ;—— TAKE 3.5 MM DEEP CUTS

157 G90 G40 G17 G997

Modify 158 G54

Now cut and paste Operation 2 to a new page and save both programs in the correct folder on your PC for
uploading to the CNC control.

The use of block numbers is optional in an 840D control. It can be useful to have block numbers particularly
when searching for a program mid start otherwise you will need to search for some text or other.

Under the tab NC Functions see how to set up your block numbering style. SEE BELOW:
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BEH99-

CIMCO Edit 8.09.16 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Siemens\Siemens Program Course\Baffle Plate Op2 Prog101.n

Editor NC Functions Backplot File Compare Transmission CNC-Calc
[WoT0 qu [fanx W —‘ [ E - o B & @ | — - b
Nozo b e T y H - &, @
Q @ . h XY _x | Xy c i xl % 3 - ‘Slemens v || Default v =
Renumber Advanced Remove Mark/Delete Block Spaces Strings Auto insert Uppercase Lowercase  Adjust Adjust Spindle Simple Math ~ Address N Toolpath Make Tool ‘Prugram Header ,‘G\ Y ;
renumbering Range  Skips~ . - spaces Feedrate Speed Functions Adjustments A Statistics  List~ g"
Block Numbers & Insert / Remove Transform Info 1] Macros F
B _Baffle Plate Op2 Prog101.n: *
NCAasdtart 15_N_0101_MPF
2 ;=/_N_WKS_DIR/_N_JB-PRECISION WED
Modify 3 | ; DESCRIPTION-BAFFLE PLAT Setup: Block numbers - Siemens ? x
4 ;DRAWING NO-12345 ISSUE
Default | “| & |;OPERATION-MILL PROFILE || &Gered Block numbers - Siemens
Program End ~|| 6 ; PROGRAMMER-JOE SMITH ) P'i::r"g Renumber settings
Program comment . —
O L 7 /DATE/TIME-31/00/2021 08 | o fieypes [ o block numbering (] Sho auick setup
- Col
CHAMFER OPERATION 2 MILL PRQ e [ Skip lines without block numbers [] Disable undo prompt for large files.
CORNER RO
. P USE 20 MM CARBIDE EN Load/Save [ Renumber empty lines [ Auto indent lines
CYCLEST "
cvoLes NC Functions TAKE 3.5 MM DEEP CUT e compare [ Disable standard renumbeing
CYCLES2 G90 G40 G17 G97 Machine S
- ) 13 G54 - Backplot Block format
CYCLE®4 Rigid Tapping ] 00 20 Tool scanning Format: Start with: Restart every: Skip lines starting with:
CYCLEB40 Spring Holder Tapping SUPA GOO 2z CNC-Cale o 7] [0 I | [ |
CYCLESS 15 T10 D1 i - Mult Channel E— = hr
16 GO0 X-30 ¥50 ! Interval Start from line: Skip: Skip lines
CYCLESE Tool List = =
CYCLES? 17 52000 MO3 F300 Other [10 v [ o B | ]
CYCLESS 18 |z50 MO8 - Global Colors Precede lines with: Alternate block number character: Restart on lines starting with:
CYCLESS 19|G1 20 F External Commands [N ‘ I ‘ | |
. 2 . - Mazatrol Vi
CYCLE71 - FACE MILL 20 PROF1: az-a oliewer Spaces after block number: From line: Toline: Start from line containit
CYCLE72 - CONTOUR MILL 21|G91 2-3.5 Plugins i =] » | ]
CYCLE76 - RECTANGULAR SPIGOT 22 GS0 = Start at next block
CYCLE?7 - CIRCULAR SPIGOT 23200 X-30 ¥50 et et e e
CYCLESO - THREAD MILL 2¢|c1 ca1 X0

HOLES1 - ROW OF HOLES
HOLES2 - BOLT HOLE PATTERN
CYCLES01 - MATRIX OF HOLES
POCKET1 - RECTANGULAR
POCKET2 - CIRCULAR

POCKET3 -RECTANGULAR
POCKET4 - CIRCULAR

SLOT1 - RADIAL SLOTS
SLOT2-CIRCULAR SLOTS
LONGHOLE - RA&DIAL SLOTS
TRANS - TEMP DATUM SHIFT 4BS
ATRANS - TEMP DATUM SHIFT INC
LABEL DEFINITION

GOTO - FOR/BACK

REPEAT LABEL

ROT - ROTATE CO-ORDINATES

SEE BELOW:
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F100

25 |3
26
27 |G3

28 |G1

. 7 START POSITION
X113.75 115 JO ;FIN B
X181 ;7 START POSITI
X211.25 115 J0 ;FIN H
X295 RND=15

RN! S

32 (X211.25

; START POSITION
33 G3 X181.25 1-15 J0 ;FIN
34 |G1 X113. ; START POSITI|
35 G3 X83.75 I-15 JO0 ;FIN H
G 0 RND=15

75

Select Block

Numbering

OK to save

Set cells to suit your style

of block numbering

Help. Default

s P 5]




NC-Assistant
pand |

It

am End

am comment

-inear move

AFER

JER ROUNDING

E81

E82

E83

E84 Rigid Tapping

E840 Spring Holder Tapping
E8S5

E8E

E87

E88

E83

E71-FACE MILL
E72-CONTOUR MILL

E76 - RECTANGULAR SPIGOT
E77 - CIRCULAR SPIGOT
ES0- THREAD MILL
:S1-ROW OF HOLES
:52-BOLT HOLE PATTERN
E801 - MATRIX OF HOLES
ET1-RECTANGULAR
ET2 - CIRCULAR

ET3 -RECTANGULAR
{ET4 - CIRCULAR
1-RaDIAL SLOTS
‘2-CIRCULAR SLOTS
aHOLE - RADIAL SLOTS

1S - TEMP DATUM SHIFT ABS
sNS - TEMP DATUM SHIFT INC
L DEFINITION
1-FOR/BACK

AT LABEL

-ROTATE CO-ORDINATES
Jwell

Jadius compensation off
Jadius compensation, left
Jadius compensation, right
dachine coordinate system setting
ybsolute coordinates mode

- 1
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S IS LS ) T SRR U SUR

]

10
11

2

<

13
14
15
16
iy
18
19
20
21

2D

23
24
25
26
27
28
29
30
31

Ll

-~

33
34
35
36
Eer
38
39
40
41

2
43
e

45

$ N 0101 _MPF

;=/_N WKS _DIR/ N JB-PRECISION_ WPD
;DESCRIPTION-BAFFLE PLATE
;DRAWING NO-12345 ISSUE-A

; OPERATION-MILL PROFILE

; PROGRAMMER-JOE SMITH
;DATE/TIME-31/08/2021 08:43:24
;—— OPERATION 2 MILL PROFILE
;—— USE 20 MM CARBIDE END MILL
;—— TAKE 3.5 MM DEEP CUTS

N10 G90 G40 G17 G97

N20 G54
N30 SUPA GO0 zO
N40 T10 D1

N50 GO0 X-30 Y50

N60 sS2000 M0O3 F300

N7 0«256—M6

See Block numbers added

O
(o]
N80 G1 z0 F1500

NS0 PROF1:
N100 G891 Z-3.5 F1000
N110 GSO

N120 GO0 X-30 Y50

N130 G1 G41 X0 F100

N140 Y100 RND=15

N150 ¥83.75 ;START POSITION

N160 G3 X113.75 I15 JO ;FIN POSITION

N170 G1 X181.25 ;START POSITION

N180 G3 X211.25 I15 JO ;FIN POSITION

N1S0 G1 X295 RND=15
N200 Y0 RND=15
N210 ¥211.25 ;START POSITION

N220 G3 X181.25 I-15 J0 ;FIN POSITION

N230 G1 ¥X113.75 ;START POSITION

N240 G3 X83.75 I-15 J0 ;FIN POSITIOﬂ

N250 G1 X0 RND=15
N260 Y50

N270 G40 X-30

N280 ENDLABEL:

N2S50 REPEAT PROF1l P=3
N300 G000 zZ50

N310 X0 YO

N320 MO1

N330 M30



See below the programs for the two operations with some comments:

OPERATION 1

% _N_0100_MPF

;$PATH=/_N_WKS_DIR/_N_JB-PRECISION_WPD
:DESCRIPTION-BAFFLE PLATE

;DRAWING NO-12345 [SSUE-A

;OPERATION-MILL FACE, DRILL & TAP

;PROGRAMMER-JOE SMITH

:DATE/TIME-30/08/2021 19:57:49

;- FACE MILL SURFACE

;- USE 50 MM FACE MILL

G90 G40 G17 G97 ;RESET G CODES

G54 ;MAIN WORK SHIFT

SUPA GOO Z0 ;SUPRESS OFFSETS/WORK SHIFT MOVE Z UP TO MACHINE ZERO
T1 D1 ;TOOL AND OFFSET ACTIVATED

GOO X0 YO ; MOVE X,Y TO POSITION

$900 MO03 F250 ; START SPINDLE AT 900 RPM

Z50 MO8; MOVE Z TO RETRACTION PLAIN, TURN ON COOLANT
CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0.5,100,31,20); ROUGHING
CYCLE71(50,5,5,0,0,0,295,100,0,2,40,30,0,100,32,20);FINISHING
GO0 Z50 M09; MOVE Z TO RETRACTION PLAIN, SWITCH OFF COOLANT
X0 YO; MOVE X,Y TO POSITION

MO1; OPTION STOP (IF SELECTED SHOULD TURN OF THE SPINDLE)

;- POCKET MILL 3 X 50 MM HOLES
;- USE 16 MM CARBIDE END MILL

G90 G40 G17 G97
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G54

SUPA GO0 Z0

T8 D1

GO0 X0 YO

S$2300 MO03 F250

Z50 M08

TRANS X50 Y50 ;-- TEMPORARY WORK SHIFT TO HOLE #1 ABSOLUTE
POCKET: ; START LABEL
POCKET4(50,0,2,-14,25,0,0,3,1,0,220,50,3,21,9,0,0,8,1.5),ROUGHING
POCKET4(50,0,2,-14,25,0,0,0,0,0,220,50,3,12,,,,,);FINISHING

ENDLABEL: ; END LABEL

ATRANS X97.5 ;-- TEMPORARY WORK SHIFT TO HOLE #1 INCREMENTAL
REPEAT POCKET ;-- HOLE #2

ATRANS X97.5 ;-- TEMPORARY WORK SHIFT TO HOLE #1 INCREMENTAL
REPEAT POCKET ;-- HOLE #3

TRANS ;-- CANCEL ALL TEMP WORK SHIFT & RETURN TO G54

GO0 Z50 M09

X0 YO

MO01

;- CENTRE DRILL ALL HOLES
;-- USE T2 CENTRE DRILL
G90 G40 G17 G97

G54

SUPA GO0 Z0

T2 D1

GO0 X0 YO

S$1000 MO3 F80

Z50 M08
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TRANS X50 Y50

CDRILL:

MCALL CYCLE81(10,0,2,-5,);-- CENTRE DRILL M10 HOLES
HOLES2(0,0,35,0,90,4);-- BOLT HOLE PATTERN HOLE #1
MCALL

ENDLABEL:

ATRANS X97.5

REPEAT CDRILL ;-- HOLE #2

ATRANS X97.5

REPEAT CDRILL ;-- HOLE #3

TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
MCALL CYCLE81(10,0,2,-5);-- CENTRE DRILL4 X 11 MM HOLES
X15Y15

X280Y15

X280 Y85

X15 Y85

MCALL

GO0 Z50 M09

X0 YO

MO01

;-- DRILL 4 HOLES 11 MM THROUGH
;- USE T27 11 MM CARBIDE DRILL
G90 G40 G17 G97

G54

SUPA GO0 Z0

T27 D1

GO0 X0 YO

S3000 M03 F300
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Z50 M08

MCALL CYCLE81(10,0,2,-15,);-- DRILL 11 MM HOLES

X15Y15
X280 Y15
X280 Y85
X15 Y85
MCALL

GO0 Z50 M09
X0 YO

MO01

;-- DRILL M10 HOLES

;-- USE T22 8.5 MM CARBIDE DRILL
G90 G40 G17 G97

G54

SUPA GO0 Z0

T22 D1

GO0 X0 YO

S3000 MO03 F300

Z50 M08

TRANS X50 Y50

DRILL:

MCALL CYCLE81(10,0,2,-15,);-- DRILL 8.5 MM HOLES

HOLES2(0,0,35,0,90,4);-- BOLT HOLE PATTERN HOLE #1

MCALL

ENDLABEL:

ATRANS X97.5

REPEAT DRILL ;-- HOLE #2

ATRANS X97.5
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REPEAT DRILL ;-- HOLE #3

TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
GO0 Z50 M09

X0 YO

MO01

;-- TAP M10 HOLES

;-- USE T43 M10 SPIRAL POINT TAP

;- USE RIGID TAPPING CYCLE84

G90 G40 G17 G97

G54

SUPA GO0 Z0

T43 D1

GO0 X0 YO

$200 MO03

Z50 M08

TRANS X50 Y50

TAP:

MCALL CYCLE84(30,0,5,-18,,0,3,,1.5,0,200,400,3,0,0,1,,);-- TAP M10 THROUGH
HOLES2(0,0,35,0,90,4);-- BOLT HOLE PATTERN HOLE #1
MCALL

ENDLABEL:

ATRANS X97.5

REPEAT TAP ;-- HOLE #2

ATRANS X97.5

REPEAT TAP ;-- HOLE #3

TRANS ;-- THIS COMMAND WILL CANCEL ALL TEMP WORK SHIFT & RETURN TO G54
GO0 Z50 M09S

SX0 YO
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MO01

M30

OPERATION 2
% N_0101_MPF
;$PATH=/_N_WKS_DIR/_N_JB-PRECISION_WPD
:DESCRIPTION-BAFFLE PLATE
;DRAWING NO-12345 [SSUE-A
;OPERATION-MILL PROFILE
;PROGRAMMER-JOE SMITH
;DATE/TIME-31/08/2021 08:43:24
;-- OPERATION 2 MILL PROFILE

;-- USE 20 MM CARBIDE END MILL
;-- TAKE 3.5 MM DEEP CUTS

G90 G40 G17 G97

G54

SUPA G0O Z0

T10 D1

GO0 X-30 Y50

$2000 M03 F300

750 M08

G120 F1500

PROF1:

G91 Z-3.5 F1000

G90

GO0 X-30 Y50

G1 G41 X0 F100
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Y100 RND=15

X83.75 ;START POSITION

G3 X113.75 115 JO ;FIN POSITION
G1 X181.25 ;START POSITION
G3 X211.25 115 JO ;FIN POSITION
G1 X295 RND=15

YO RND=15

X211.25 ;START POSITION

G3 X181.25 1-15 JO ;FIN POSITION
G1 X113.75 ;START POSITION
G3 X83.75 1-15 JO ;FIN POSITION
G1 X0 RND=15

Y50

G40 X-30

ENDLABEL:

REPEAT PROF1 P=3

GO0 Z50

X0 YO

MO01

M30
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