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EXERCISE 2: BASIC CNC ISO PROGRAMMING TO MILL PROFILE & DRILL HOLES USING
CIMCO EDITOR AND GRAPHIC BACKPLOT TO TEST

See below a drawing of a plate with 15 mm holes. We will work through the programming using ISO G code to
prepare a program to machine the outside profile and drill the holes.

ISO G code is used by many CNC control manufactures and the main groups of G codes for move commands, unit
designation, orientation of axis, spindle speeds, rates of feed are generally the same. Some other G codes may differ
from one CNC control to another. The G codes and programming principles used here will be generally in line with
Fanuc, Siemens, Haas, Fagor and other CNC controls.
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We will consider profile milling first. When programming the part, we will use the drawing dimensions to describe the
tool path. The program will be made up of line by line (block by block is the term used) information that will comprise
straight lines and arcs. The basic move commands that make up Group 1, ISO programming instructions are modal
commands. This means that after a block with one of these commands, following blocks with X, Y, coordinates
positioning moves will be carried out in the same mode. The commands are as follows:

1. GOO - Straight line moves at rapid speed (On some machines this move is made in a vector line and on others
a 45-degree move is followed by a single axis move to achieve the final programmed position). This is a modal
command.

2. GO1 - Linear interpolation blocks will be carried out in linear vectored moves at the feed rate programmed.
This is a modal command.
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3. GO02 —Circular interpolation clockwise moves at the feed rate programmed. This is a modal command.

4. GO3 - Circular interpolation counterclockwise moves at the feed rate programmed. This is a modal command.

See the drawing below that has the profile broken down to represent the points on the profile where elements start
and finish. The programming X and Y zero point is shown by the checkered circle so the dimensions will fall in the X+,
Y+ quadrant and the X-, Y+ quadrant.
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So let us begin entering points on this profile directly into the Editor.
LINEAR INTERPOLATION

The linear interpolation points are very easy to enter. If we have only one axis command X or Y on a line, then a
move in a straight line in that axis will take place. If we have and X and a Y on the same line with a G1 or GO1
prefix, then a linear interpolation will take place with both axis moving in a direct accurate vector to finish
together at the commanded positions at a feed rate as designated in the block or in an earlier block as feed is also
modal. Enter the first few lines of linear moves, see below:
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NOTE: Comments in brackets are
Editor NC Functions NC-Assistant Backplot Filel ignored by the CNC control.

[29 X B E.@ e 150 Milling | LD

New Open Close Save Save Print [, 45 [R3(Q ty

As~
File P File Type [
@OSO‘I-BASICMILLDRILL.NC* B Untited * x
NC-Assistant : |
No macro found 3 GO X0 Y-20. (POINT 1)

4 Gl Y-50. (POINT 2)

5 Gl X-48. (POINT 3)

6
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CIRCULAR INTERPOLATION

After point 3 comes a circular interpolation move and more information is required for the CNC control to carry
out this move.

START POINT

END POINT ;
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We have already entered the start point 3 and we are going to point 4 in a counterclockwise direction the block will
start

GO03 X-60. Y38.

The CNC control must have the arc centre fixed to be able to interpolate this move. The arc centre is fixed generally
by its coordinates from the start point. The arc centre coordinates have the designation | for X and J for Y. So, from
the start point the | and J are entered as incremental coordinates as below.

G03 X20. Y85.10. J-12.

Note that the | dimension is O (zero) and remember that arc centers are incremental from the start position and as | =
X arc centre then | = 0. Note that J = -12. which is the position of the arc centre on the Y axis from the start position.
The CNC Control now has all the information to make this circular move.

Note!! With signed plus or minus | & J arc centre designation it is possible to program a full 360-degree circle. It is
also possible to use radius designation instead of | & J but then the maximin arc possible is 180 degrees. Some CNC
controls prefer to use only | & J arc centre designations. Some CNC controls permit the use of arc centre designation
from the absolute zero position rather than incrementally from the start point but here we will use | & J from start
point. When programming a specific CNC machine, the CNC control programming manual may need to be referred to.
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Carry on with the coordinate entry in the editor

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

[2) B X B E 6 IS0 Milling v E I: ‘i

New Open Close Save Save Print [, I [ (Y t4 Paste Select Un
v . As~ . All
File i File Type [
%) 0601-BASIC MILL DRILL.NC * B Untitted *  x

NC-Assistant

No macro found
Note that after a circular GO3

or G3 (preceding zero’s not G03 X-60 Y38 I0 J-12 (POINT 4)
necessary) move we must AGOl YO (POINT 5)

Gl Y50. (POINT 2)

1
2
3 GO X0 Y-20. (POINT 1)
<
5 Gl X-48. (POINT 3)

6

return to linear move with a 8 X-125 (POINT 6)
G1 as all move commands 9 Y105 (POINT 7)
are modal. 10 |

11

12

The next block is for the large radius circular move, it is a clockwise move G2 so we are at the start position at point 7
and going to the radius end position at point 8:

G2 X125.Y90.

From the part drawing and looking at the diagram above the arc centre positions can be seen as:

I =125.

J =275.417-30. (Being the difference between 120-90 dimensions, so the block completed will look like this:
G2 X125.Y90. 1125. J245.417

Continue entering the coordinates and there is one more circular interpolation between points 11 and 12. When you
have completed the profile up to point 14, we can test using the Backplot facility. To make the Backplot work add a
feed rate to the first G1 block. Remember feed rate is modal so all the move blocks will assume the feed rate of the
last feed entered.
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When you have all blocks correct the profile will look like this below

CIMCO Edit 2022 - [Untitled *]

SR i 4 g @

Editor  NCFunctions ~ NC-Assistant  Backplot | FileCompare  Transmission  CNC-Calc

TEH QAQA T 929D B ¢ C

Fanuc Millin
Backplot Close  Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotate  Show Toolpath Mode  Tool  Tool Zoom/  Sol 2
File* Backplot  In  Out Window~ Reset . . . Tool  Distance View~ Bounding Box~ . . . Setup Regenerate solid Setup
Backplot [ e Toolpath Tool Solid Control Type

[£) 0601-BASIC MILL DRILLNC *

1
2
3 GO X0 Y-20. (POINT 1)

4 Gl Y50. F100 (POINT 2)

5 Gl X-48. (POINT 3)

6 GO3 X-60 Y38 I0 J-12 (POINT 4)

7 GO1 YO (POINT 5)

8 X-125 (POINT 6)

9 Y90 (POINT 7)

10 G2 X125. Y90. I125. J-245.417 (POINT 8)
11 Gl YO (POINT 9)

1z X60. (POINT 10)

13 ¥38. (POINT 11)

14 G3 X48 Y50 I-12 JO (POINT 12)

15 Gl XO (POINT 13)

16 GO X0 Y-20. (POINT 14)

X: 152500 I A 0000 Tool 777 Dist 0000
T 127.000 J B 0000 Feed: Rapid  Total 919,191
z 0000 K: c 0.000 R

- & X

Window~ Help~ - & X

.=EB Qg T

Ful Exportas Find Gotoline/Block _Previous Next Tool
Screen DXFFille . Number  Tool change  chenge
Othe Find

>

./ Machine Origin
/" Work Offsets.

) Stock Min Max

) Stock Rectangle

Gy

bl w W W wT

4 Simulation ariables Geometry Manager

A further reminder - do not forget to change from circular to linear from element to element as the profile changes.
All group 1, move commands are modal e.g., after a GO2 block if you were to enter X Y coordinate the CNC control
will still try to move circular unless you place a GO1 at the start of the block to define that this move is now linear.

Programming good practice is to layout a block in order. This will help you see the problems when snagging a

program for bugs. e.g.

N155 GO01 X150. Y210.25 F200 M03 S1000

TN\

code in a block, some others do not.

If you use block numbers put them first, G code command next in X,Y,Z,
coordinates in order, Feed rate commands next then M,S,T commands.

It is possible to have all these commands in one block or as few as a single
command in a block and some machine tool builders permit more than one M
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When you have finished the block entry test with the Backplot facility in the Editor and you should have a good
toolpath plot as below when the all the blocks are correct.

CIMCO Edit 2022 - [C:\..\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Basic 2022 Prog Examples\O601-BASIC MILL DRILL-Tutorial Prog.NC *] - = X
Edtor  NCFunctions  NC-Assistant | Backplot | File Compare  Tansmission  CNC-Calc Window~ Help~ - 8 X
. . - _ o -
T To A Q g d W ¥ C =27 % @ ] a g ¥
' ﬁ T@ & NZRN) & W - S =3 o Yo ] Y — - ol A B
Backplot Close  Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotste  Show  Toolpath Mode Tool Tool Add Ful Exportas  Find Gotoline/Block _Previous NextTool
o T ol Distance View- Bounding Box~ |« ' setup  Stock- Screen DXFFle - umber . Tool change change

File* Backplot  In  Out Window~ Reset . .
Backplot & View Toolpath Tool Solid Control Type Other Find
T 0601-BASIC MILL DRILL Tutoria... x <>
/" Machine Origin
/" Work Offsets.

(PROFILE)

GO X0 Y-20. (POINT 1)

Gl G41 D1 Y50. F100 (POINT 2)
Gl X-48. (POINT 3)

GO3 X-60 Y38 I0 J-12 (POINT 4)

N e a LN e

GO1 YO (POINT 5)

X-125 (POINT 6)

10 Y90 (POINT 7)

11 G2 X125. Y90. I125. J-245.417 (POINT 8)
12 Gl YO (POINT 9)

13 X60. (POINT 10)

14 ¥38. (POINT 11)

15 G3 X48 Y50 I-12 JO (POINT 12)

16 G1 X0 (POINT 13)

17 GO G40 X0 Y-20. (POINT 14)

©

18 (END PROFILE)
19
20
21
22

X 162500 I A 0,000 Tool 7 Dt 0.000 Gl
T 127.000 B 0000 Feed Rapid Total 919.191 ]

T/A John Bridge MTE

O Type here to search . + - q : % @ 17°C Partlysunny A~

See the correct profile syntax below, check your profile if you are having problems?
GO X0 Y-20. (POINT 1)

G1Y50. F100 (POINT 2)

G1 X-48. (POINT 3)

GO03 X-60 Y3810 J-12 (POINT 4)

GO01 YO (POINT 5)

X-125 (POINT 6)

Y90 (POINT 7)

G2 X125.Y90. 1125. J-245.417 (POINT 8)
G1YO (POINT9)

X60. (POINT 10)

Y38. (POINT 11)

G3 X48 Y50 I-12 JO (POINT 12)

G1 X0 (POINT 13)

GO X0 Y-20. (POINT 14)
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HEADER INFORMATION

Now, we must introduce a tool and enter blocks that will put the tool in the spindle and position the tool to
commence the machining operation. Every time we start with a new tool, we need to create the header blocks prior
to the machining blocks. See suggested general header below

GO0 G90 G49 G98 ; Safety blocks to set start conditions of modal commands
GOO set rapid traverse
G90 set absolute coordinates
G49 cancel tool length offsets
G98 set feed in mm/mim (Haas)
G28 W0 ;Send Z axis up to home. W is the incremental command for Z (on some machine it may be Z0)
G28 return to home position
WO incremental move in Z direction (XYZ Absolute, UVW Incremental) Fanuc, Haas
(16 MM CARBIDE END MILL) ; tool description comment
T1 M6 ; select tool number 1 with T1, put the tool in the spindle with M6
T1 or TO1 selects the tool
M6 or M06 put the tool in the spindle
$1000 MO03 ;start the spindle to 1000 rpm in the forward direction with M3
$1000 is commanding 1000 rpm, M3 or M03 is starting the spindle forward direction
GO0 G54 X0 Y-20 ; move in X and Y axis at rapid to the programming start position

G54 is the distance set in the work shift table from the machine zero to the programming
zero point.

G43 H1 Z50. ; take up the tool length H1 from tool offset table with G43, position the tool 50 mm above Z0

G43 is activating the tool length offset, H1 or HO1 is the tool length set in the table, Z50. Move the
tool end point to 50 mm above the Z0 position.

GO0 X-30.Y42.5 ; position the tool in a safe X, Y position to start the machining.
GOO is repeating the rapid traverse command as it is already modal from the 1% block.

X-30. Y42.5 move to the safe start position before traveling down in the Z axis to avoid
collisions.

(PROFILE) ; comment to mark the commencement of the profile
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Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
- BE T \
.@' /4 ’O\ Haas Milling v IStandard M ® ® ® .Q Pa [ |
Insert Find Program Header - Hide = Hide Macro
Macro Macro Sidebar Balloons Setup
NC-Assistant 1 Macros Info Setup Multi Channel

%

We choose to position the X, Y axes before
going down in Z so that we do not collide with

the work stock or clamps.

%

G90
G28

LS P N

TO1

profile cut

Move the Tool to 50 mm above the
Z0 surface, and the tool now needs
to be positioned to make the

GO0
G43

Z-16.

achieve the best time.

Move down in G1 Z to 2 mm above the
surface at a high feed rate and finally to Z-
16. in GO1 at a about half the high feed rate.
This positioning in a cautious manner is
recommended and can be edited to rapid
traverse when the program is proved to

X60.
Y38.

Cycles / Macros

Program Header 4 |

Block Size and Position

2N Ranid Matinn Pnacitinninn

Cycles / Macros

Program Header |~ |

Stock Size and Position

GO Positioning (rapid traverse)
G1 Linear interpolation (cutting
G2.1 Circular thread cutting B C
G2.2 Involute interpolation CW
G2.3 Exponential interpolation (
G2.4 3-dimensional coordinate
G2 Circular interpolation CW or
G3.1 Circular thread cutting B C
G3.2 Involute interpolation CCW
G3.3 Exponential interpolation (
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000601
G40 G17 G21 G98
z0

M6

G54 X0 Y-20.
HO1 Zz50.
S$1000 MO3

Gl z2.

G3 X48 Y50 1-12 J0O
Gl XO
GO G40 X0 Y-20.
(END PROFILE)

(MILL - DRILL)
Header blocks

s

F1500
F500

(PROFILE)
GO0 X0 Y-20.
Gl G41 D1 Y50.
Gl X-
G03 X-60 Y38 I0 J-12 (POINT 4)
GO1 YO (POINT 5)

X-125 (POINT 6)

Y90 (POINT 7)
G2 X125. Y90.
Gl YO

(POINT 1)
F100 (POINT 2)

48. (POINT 3)

I125. J-245.417
(POINT 9)

(POINT 10)

(POINT 11)

(POINT 8)

(POINT 12)
(POINT 13)
(POINT 14)

G00 Z20
Z100 M5
29 G28 Z0
30 MO1
Z4 UL iv \FULNL D)
25 X-125 (POINT 6)
26 Y90 (POINT 7)
27 G2 X125. Y90. I125. J-245.417 (POINT 8)
28 Gl YO (POINT 9)
29 X60. (POINT 10)
30 Y38. (POINT 11)
31 G3 X48 Y50 I-12 JO (POIN
32 Gl X0 (POINT 13) Add a few blocks to end the use of
33 GO X0 Y-20. (POINT 14) this tool. Move the tool up to Z20.
34 (END PROFILE) o .
35 GO0 Z20 Then up to home position with G28
36 ZlOOF 4/ WO, then M01 option stop, to stop
37 G28 WO .
N 501 the program to check the part if the
option switch is set.




SET UP A TOOL AND STOCK DIMENSIONS

At this point we will set up a tool to enable the Backplot to show the cutter path is accurately and how it would
operate on the CNC machine when we apply Tool Radius Compensation. We need a tool set up for this. We also need
to see the block of material before machining. Then Backplot shows thew metal removal to our program commands.

STOCK SETUP
Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
éTD éTa ! A ' e o
Backplot Backplot
File~
Backplot " Set cursor here at the top of selid
[#) 0601-BASIC MILL DRILLNC * B Untitled*  x
> the program
NC-Assistant 2
3
4
5
6
& Insert: Stock Size and Position X
s oo ceo| Enter sizes of the stock
9 GO0 G90 Parameters for 'Stock Size and Position’
10 G28 WO . B
11 cea xo | mMaterial max and min o] xoffset
12 (16 MM
13 T1 M6 0| Y Offset
14 S1000 M3
15 GO X0 Y-20. \ 0] Zoffset
16 GA43 H1 z50. _
17 @1 Z2. F1500 -128 | X Stock Min
18 Z-16. F500
19 -3 | Y Stock Min
Double click macro— 20 (PROFILE) s _
. 21 GO X0 Y-20. (POINT 1) -15] Z Stock Min
Stock Size etc. 22 Gl GA1 D1 YS50. F100 (POINT 2) 351 X stock
23 Gl X-48. (POINT 3) ock Hax
24 GO3 X-60 Y38 I0 J-12 (POINT 4)
125
25 GO1 YO (POINT 5) ¥ Stock Max
26 X-125 (POINT 6)
Z Stock M
G 27 Y90 (POINT 7) @) 2 stock Max
28 G2 X125. Y90. I125. J-245.417 (POINT 8)
Program Hea* 4| 29 G1 YO (POINT 9) = = Optional parameter
Stock Size and Position 30 X60. (POINT 10)
GO Positioning (rapid traverse) 31 ¥Y38. (POINT 11) Defauft Cancel 0K
G1 Linear interpolation (cutting 32 G3 X48 Y50 I-12 JO (POINT 12)
G2.1 Circular thread cutting B C 33 G1 X0 (POINT 13)
G2.2 Involute interpolation CW 34 GO G40 X0 Y-20. (POINT 14)

7 2 Evannantizal intarnalatian ¢

fTAam mhATTT T

Result of Stock entry. This is

required for the Backplot only and
will be treated as comments and
ignored by the CNC control if left in
the program

2
Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
éTD ET’Q L] —A, 1\ !
Backplot Backplot
File~
Backplot [F View
@OGO‘l-BASICMILLDRILL.NC' B Untiled *  x
NC-Assistant ;
sl /
4 ( WCS ID1 X0 YO Z0 )
5 ( STOCK MIN X-128 Y-3 Z-15 )
6 ( STOCK MAX X128 Y125 Z0 )
I e —— )
6 |
9
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TOOL SETUP

Select NC-Assistant tab, ISO
Milling, Basic Milling Tools

Editor NC Functions NC-Agsistant Backglot File Compare Transmission CNC-Calc
.t b, !3\ 150 Milling - | Basic Milling Tools ~ o Lo A .Q : X . . n o
Insert Find Drill - Hide Hide Macro Setup Multi
Macro Macro Sidebar Balloons Setup Channel
- t & Macros Info Setup Multi Channel [
@OBD‘I-BAS]CMILLDR[LLNC’ B Untitled*  x
NC-Assistant :
3 Insert: End Mill X
No macro found 4 ( WCS ID1 X0 YO Z0 )
5 ( STOCK MIN X-128 Y-3 z-15 ) Parameters for 'End Mill
6 ( STOCK MAX X128 Y125 z0 ) Tool Number END MILL
7 (- ) ) I
8 16
Set the cursor / Dizmeter | | |
2 <
10 35 | Flute Length L - J
here below the o ' | ! | g
S k 12 60 | Body Length |
toc 13 GO0 G90 GBO G98 ! %
14 G28 WO = = Optional parameter |
15 G54 X0 YO '
16 (16 MM CARBIDE END MILL) T
17 T1 M6 [
|
] 18 S1000 M3 ore: | N
Double click il GO X0 Y-20. SEE TOOL SETLRE: !
20 G43 H1 250. FOR MORE DETAILS i
H 21 Gl z2. F1500
End Mill 22 z-16. F500 ' g
23 | uNITS 3
24 (PROFILE) | UM=METRIC §
25 GO XO Y-20. (POINT 1) g | UMIMPERIAL
26 Gl G41 D1 Y50. F100 (POINT 2) E i
Cydles / Macros 27 G1 X-48. (POINT 3) @ |
28 GO3 X-60 Y38 I0 J-12 (POINT 4) i
Drill 29 GO1 YO (POINT 5) |
30 X-125 (POINT 6) !
Face Mill 31 Y90 (POINT 7)
Thread Tap 32 G2 X125. Y90. I125. J-245.417 (P{
33 Gl YO (POINT 9) ALUTEDA
34 X60. (POINT 10)
35 Y38. (POINT 11)
36 G3 X48 Y50 I-12 JO (POINT 12) Defauk Cancel oK
37 G1 X0 (POINT 13)
CIMCO Edit 2022 - [Untitled *]

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

WoW W v g [T] [ B, W, “ 1| Result of Tool entry. This is required
Insert Modify Find Drill - Hide  Hide Macro
Macro Macro Macro ' ! Sidebar Balloons Setup for the Backplot Only and W|” be
NC-A t 51 Macros Info Setup Multi Char
%) 0601-BASIC MILL DRILLNG * treated as comments and ignored by
NC-Assistant : the CNC control if left in the program
End Mill =
4 ( WCS ID1 X0 YO zO0 )
Tool Number: 1 5 ( STOCK MIN X-128 Y-3 z-15 )
Diameter: 6 ( STOCK MAX X128 Y125 Z0 )
: fll (——————————— )
Flute Length: s ( TOOL 1 "END MILL" HOLDER=2 AOO0 BL60 CDO CRO CPI=T8 EMCT—FEM D16 FL35 US=UM AD16 SD16 SL35 TLO )|
Badv | anath- AN ‘ 9
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We also need to set a machine origin for the Z axis otherwise the Tool Change will place the Tool holder flange at Z0
in Backplot and it will look as though the Tool is buried in the Stock. The size of the origin should be a little longer that
the longest tool and this will lift the Tools above the job in Backplot. On a CNC machine this is all taken care of by the
Machine Coordinates, Work Shifts, and Tool Length offsets.

— L - | |v L
il Exportas  Find GotoLine/Block Previous Next Tool
een DXF File . Number Tool change change
Other Find
PN Geometry Manager 4

-/ Machine Origin
-/

./ Work Offsets
L3 Stock Min Max

Select Machine Origin, Origin

Enter a minus value longer
than the longest tool

4 Properties

4 Translation 0.0000;0.0000;-200.0000;
X 0.0000
Y 0.0000
z -200.0000

rh
-~
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If we Backplot now we will see that the Stock block is shown, and the tool is shown but the path is not compensated,
and the part will be too small as the tool is following the centre path.

CIMCO Edit 2022 - [Untitled *] - 8 X

Editor  NCFunctions ~ NC-Assistant  Backplot | FileCompare  Transmission  CNC-Calc Window ™ Help~ - & X

THH QAT PIPO B SC ] =T L D 8 B o DIBQA T TX

¥
Solid Full Exportas Find GotoLine/Block Previous Next Tool

Backplot Close  Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotate  Show Toolpath Mode ~ Tool  Tool Zoom/
File* Backplot  In  Out Window~ Reset . . . Tool  Distance View~ Bounding Box - . . . Setup Regenerate solid Setup Screen DXFFille . Number  Tool change  chenge
Backplot [ View Toolpath Tool Solid Control Type Other Find

¢ > | Geometry Manager I3

7 Machine Origin
/" Work Offsets
3 Stock Min Max

[£) 0601-BASIC MILL DRILLNC *

a
2 ( WCs ID1 X0 YO 20 )

3 ( STOCK MIN X-128 Y-3 z-15 )
4 ( STOCK MAX X128 Y125 z0 )

T S

6
7
8

( TOOL 1 "END MILL" HOLDER=2 AOO BL60 CDO CRO CP

GO0 G90 G80 G98
9 G28 WO
10 G54 X0 YO
11 (16 MM CARBIDE END MILL)
12 T1 M6
13 S1000 M3
14 GO X0 Y-20.
15 G43 H1 z50.
16 Gl z2. F1500
17 z-16. F500

19 (PROFILE)

20 GO X0 Y-20. (POINT 1)

21 G1 Y50. F100 (POINT 2)

22 Gl X-48. (POINT 3)

23 G03 X-60 Y38 I0 J-12 (POINT 4)
24 GO1 YO (POINT 5)

25 X-125 (POINT 6)

26 Y90 (POINT 7)

27 G2 X125. Y90. I125. J-245.417 (POINT 8)
28 Gl YO (POINT 9)

29 X60. (POINT 10)

30 ¥38. (POINT 11)

31 G3 X48 Y50 I-12 JO (POINT 12)
32 Gl XO (POINT 13)

33 GO X0 Y-20. (POINT 14)

34 (END PROFILE)

35 GOO Z20

36 z10j0

37 G28 WO

38 MO1

x: 0000 A 0000 Tool 1 Dt 1270.791 prrrrrienniien
T 20000 B 0000 Feed: Rapid Total 1270791 [ ]
z 100.000 K: c 0000 R bl B W W

4| Smulstior n | Variables Geometry Manager

NOT FOR RESALE - T/A John Bridge MTE

P Type here to search @ 16°C Partly sunny

CUTTER RADIUS COMPENSATION

From the diagram below it can be seen that the tool path (cutter path) must be offset to make the finished part to
the correct size.

13

CUTTER PATH ®/ ,

Page 14« START POSN
X0, Y-20.




There are G commands that will activate an offset path as follows:

G40 - Cancel Radius Offset Compensation

G41 - Activate a Radius Offset path (Radius Compensation is the term used) to the left in the direction of travel.
G42 - Activate a Radius Offset path to the right in the direction of travel.

We now need to apply these G codes, but the CNC control needs more information about the size of offset path. In
the Tool Offset table, the cutter Radius is entered. On the block where the G code is entered, we must add the D
radius offset. When the G code and D radius are read in the block by the CNC control the offset path will be activated
within the move and the tool will take up the offset position.

From the drawing we can see the direction of travel around the periphery of the part is counterclockwise. Therefore,
we will offset the path to the left in the direction of travel by using G41

See below:

” : -- See G41 and D1 added to

19 (PROFILE) apply radius compensation
20 GO X0 Y-20. 1)
21 Gl G41 Y50. F100 (POINT 2)

22 Gl X-48. (POINT 3)

23 G033 X-60 Y38 I0 J-12 (POINT 4)

24 GO1 YO (POINT 5)

25 X-125 (POINT 6)

26 Y90 (POINT 7)

27 G2 X125. Y90. I125. J-245.417 (POINT 8)
28 G1 YO (POINT 9)

B- 2 x60. (POINT 10)

ion 30 Y38. (POINT 11)

1traverse) 31 G3 X48 Y50 I-12 J0 (POINT 12)
on (cutting 32 Gl1 X0 (POINT 13)

cutting B C 33 GO GAO4O0 Y-20. (POINT 14)

dlation CW 34 (END PROFIL

erpolation ( 35 GO0 Zz20

coordinate 36 Z100 See G40 added to cancel
ition CW or 37 G28 WO radius compensation
cutting B C 38 MO1

olation CCW

IMPORTANT

4 Simulation Settings
Maximum Loop Iteration Lir 100000
Behavior When Limit Is Reac Ignore the limit
Radius compensation Enabled
Arc type Relative to start
Output errors Enabled

Al

> Make sure that Radius
Compensation is enabled. Select

1283563 . Simulation tab and enabled.
1320.757 .
oIl W oWt w '

A | Simulation = Navigation




Backplot is now showing a fully compensated path and we would need to add more lines to the program if we
wanted to machine away the excess material shown, and you can add these blocks as an additional exercise if you

wish.

Editor  NC Functions

r 2+
Backplot Close ~ Zoom Zoom FitTo  View
In

File~  Backplot ut Window~ Reset
Backplot 3 View

[£) 0601-BASIC MILL DRILLNC *

NC-Assistant Transmission  CNC-Calc

Qe ¥ 9ewd B ¥ C []

Left View From Measure Rotate w
Tool  Distance View~ Bounding Box~

Backplot | File Compare

Top  Front

1
2 ( WCs ID1 X0 YO 20 )

3 ( STOCK MIN X-128 Y-3 2-15 )

4 ( STOCK MAX X128 Y125 70 )
B

6 ( TOOL 1 "END MILL" HOLDER=2 AO0 BL60 CDO CRO CP
7

8 GO0 G90 GBO G98

9 G28 WO

10 G54 X0 YO

11 (16 MM CARBIDE END MILL)

12 T1 M6

13 $1000 M3

14 GO X0 Y-20.
15 GA3 H1 250.
16 Gl z2. F1500
17 z-16. F500

19 (PROFILE)

20 GO X0 Y-20. (POINT 1)

21 Gl G41 D1 Y50. F100 (POINT 2)

22 Gl X-48. (POINT 3)

23 GO3 X-60 Y38 I0 J-12 (POINT 4)

24 GO1 YO (POINT 5)

25 X-125 (POINT 6)

26 Y90 (POINT 7)

27 G2 X125. Y90. I125. J-245.417 (POINT 8)
28 G1 YO (POINT 9)

29 X60. (POINT 10)

30 Y¥38. (POINT 11)

31 G3 X48 Y50 I-12 JO (POINT 12)

32 Gl XO (POINT 13)
33 GO G40 X0 Y-20.
34 (END PROFILE)

35 GO0 z20

36 2100

37 G28 WO

38 MO1

(POINT 14)

X 0000 I
T 20000 &
z 100000 K:

L Type here to search
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CIMCO Edit 2022 - [Untitled *]

=T @ 8§ @

Fanuc Milling
Toolpath Mode  Tool  Tool Zoom/  Solid
. . . Setup Regenerate solid Setup
Toolpath Tool Solid Control Type

A 0000 Tool 1 Dist 1320757
B: 0000 Feed: Rapid  Total 1320.757
c 0000 R

- & x

Window Help~ - & X

B H

Full Exportas
Screen DXF File

Other Find

CUREIEE S ¢

Find Goto Line/Block _Previous Next Tool
Tool change ~ chenge

¢ > | Geometry Manager [
7 Machine Origin
/" Work Offsets

) Stock Min Max

Geometry Manager
5 12

d to DEMO - NOT Fi




DRILLING OPERATION

The 15 mm holes can be easily programmed using a canned cycle to that will execute the drilling move every time a
new set of coordinated is reached. We will start by copying the Heade for the first operation and editing to suit.

Cycles / Macros

Program Header =

Stock Size and Position

GO Positioning (rapid traverse)
G1 Linear interpolation (cutting
G2.1 Circular thread cutting B C
G2.2 Involute interpolation CW
G2.3 Exponential interpolation (
G2.4 3-dimensional coordinate
G2 Circular interpolation CW or
G3.1 Circular thread cutting B C
G3.2 Involute interpolation CCW
G3.3 Exponential interpolation (
G3.4 3-dimensional coordinate
G3 Circular interpolation CW or
G4 Dwell

—~—— s . P

Page 17 of 28

28
29
30
31
32
33
34
35
36
37
38
39
40

42
43
44
45
46
47
48
49
50
51
52

(POINT 8)

G2 X125. Y90. I1I125. J-245.417
Gl YO (POINT 9)

X60. (POINT 10)

Y38. (POINT 11)

G3 X48 Y50 I-12 JO (POINT 12)
Gl X0 (POINT 13)

GO G40 X0 Y-20. (POINT 14)
(END PROFILE)

GO0 Z20

Z100

G28 WO

MO1

(DRILL 15 MM HOLES)

GO0 G90 G80

G28 WO
G54 X0 YO
(15 MM CARBIDE DRILL)
T2 M6

S1800 M3
GO0 X-92.5 Y30
G43 H1 Z50.

New operation comment, new Tool
description, New Tool number, new
speed, and the coordinates for the
first hole, then positioning the drill
50 mm above the part ready to carry
out the drilling operation.




We need to set up a new tool for this drilling operation.

Select NC-Assistant tab, and Basic Milling Tools

Editor

.@ -‘ ’Q 150 Milling

Find
Macro

Insert
Macro

C-Assistant

%) 0601-BASIC MILL DRILL.NC *

NC Functions

/

NC-Assistant

Backplot

File Compare

Dl

d

" Macros

NC-Assistant

No macro found

Place the cursor here

[ LS T S PO

Editor NC Functions

NC-Assistant

~|Basic Miing Tools | [T ]

Backplot File Compare Transmission CNC-Calc

'@ ”f 'Q 150 Milling

Insert Find
Macro Macro

Drill

Hide  Hide
Sidebar Balloons

Macro

°]

NC-Assistant

Macros

[4) 0601-BASIC MILL DRILLNC *

NC-

No macro found

Tool 2 is
setup here

Select Drill

Cycles / Macros

End Mmill
Face Mill
Thread Tap
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Setup

Info Setup

By Untitted * x

WCS ID1 X0 YO ZO0 )
STOCK MIN X-128 Y-3 Z
STOCK MAX X128 Y125 Z

TOOL 1

Hide
Sidebar Balloons

Transmiss

~ | Basic Milling Tools ~| [ | ®'

®

Hide

Info

"END

@'.'Q__TfXT l

Multi Channel

MILL"

Channel

2¢ Setup Multi

[

HOL

( WCs ID1 X0 YO Z0 )

( STOCK MIN X-128 Y-3 Z-15 )
( STOCK MAX X128 Y125 Z0 )

)
( TOOL 1 "END MILL" HOLDER=2 AOO

(MILL PROFILE)
GO0 G90 GBO G98
G28 WO

G54 X0 YO

(16 MM CARBIDE END MILL)
T1 M6

S1000 M3

GO X0 Y-20.

G43 H1 z50.

Gl z2. F1500
Z-16. F500

(PROFILE)
GO X0 Y-20. (POINT 1)

Gl G41 D1 Y50. F100 (POINT 2)

Gl X-48. (POINT 3)

G03 X-60 Y38 I0 J-12 (POINT 4)
GO1 YO (POINT 5)

X-125 (POINT 6)

Y90 (POINT 7)

G2 X125. Y90. I125. J-245.417 (P{
Gl YO (POINT 9)

X60. (POINT 10)

Y38. (POINT 11)

G3 X48 Y50 I-12 JO (POINT 12)

Gl X0 (POINT 13)
GO G40 X0 Y-20.

(POINT 14)

Insert: Drill

Parameters for 'Dril’

2| Tool Number

80 | Body Length

19| Dril Diameter

|—35| Flute Length
] s

120 | Point Angle

*= = Qptional parameter

NOTE!
SEE TOOL SETUP
FOR MORE DETAILS

DRILL

—

BODY LEN

PO

]

e |
)/E

Default Cancel

(END PROFILE)
GO0 z20
z100




See the result of Tool 2 setup

%

000601 (MILL & DRILL PLATE)

WCS ID1 X0.000 Y0.000 z0.000 )
( STOCK MIN X-128 Y-3 Z-15 )
STOCK MAX X128 Y125 Z0 )

(T 1 "END MILL" HOLDER=2 AOO BL60 CDO CRO CPI=T8 EMCT=FEM D16 FL40 US=UM AD16 SD16 SL40 TLO )
( T 2 "DRILL" HOLDER=2 AOO0 BL100 CPI=T8 D15 FL80 US=UM AD15 SD15 SL100 TLO AT120 )

LI I R L P

Now we can proceed with the drilling operation by setting up the canned cycle and after completing the other
coordinate blocks. We will apply the drilling canned cycle G81 that will be used by the CNC control to set up a modal
drilling cycle at the end of every coordinate move until the code G80 is read to stop the drilling operation.

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

.@ ), .Q IS0 Milling - system - EFC\XD ® A .O Bl =7 X ‘ 1 1" _;

Insert Find Program Header - Hide  Hide Macro Setup Multi
Macro Macro Sidebar Balloons Setup Channel
NC- tant Macros Info Setup Multi Channel I
[@ 0601-BASIC MILL DRILL.NC * B Untitled *  x
11 G28 WO

NC-Assistant
L 12 G54 X0 YO

13 (16 MM CARBIDE END MILL)
14 T1 M6

15 S1000 M3

16 GO X0 Y-20.

17 G43 H1 Z50.

18 Gl z2. F1500

19 Z-16. F500

20

21 (PROFILE)

22 GO X0 Y-20. (POINT 1)

23 Gl G41 D1 Y50. F100 (POINT 2)

No macro found

24 Gl X-48. (POINT 3) Insert: G81 Fixed cycle (Spot drilling) X
25 GO03 X-60 Y38 I0 J-12 (POINT 4)
26 GOl YO (POINT 5) Parameters for 'G81 Fixed cycle (Spot driling)’
27 X-125 (POINT 6) ) .
. * X-Axis motion command
Select G81 Fixed 28 Y90 (POINT 7)
1 29 G2 X125. Y90. I125. J-245.417 (POINT 8)| | . Y-Axis motion command
Cycle Drilling, 30 Gl YO (POINT 9)
double click to 31 X60. (POINT 10) * -20. | Z-Axis motion command
) 32 Y38. (POINT 11)
open window 33 G3 X48 Y50 I-12 JO (POINT 12) “ 2.| Rpoint
34 Gl X0 (POINT 13)
35 GO G40 X0 Y-20. (POINT 14) * 70| Feedrate
36 (END PROFILE)
Cydles / Mac ;: 2280220 « = Optional parameter
G75.7 Outer o inner cutting off « 39 G28 WO Default Cancel OK
G75 Plunge gfinding cycle 40 MO1
G76.7 Multipl threading cycle 41
G77 Plunge direct sizing/grindir 42 (DRILL 15 MM HOLES) H * i~
478 Contimubus-feed surfoce g B c00 oo 8o Complete the details. The * indicates
G79 Intermiftent-feed surface ¢~ 44 G28 WO that the entry is optional. We have
G80.4 Electfonic gear box: sync 45 G54 X0 YO ey .
G80.5 Elecfronic gear box 2 pai 46 (15 MM CARBIDE DRILL) already set the X, Y, position for the first
G80 Canngd cycle cancel, Elect! 47 T2 M6
G81.1 Chipping B <1000 a3 hole so do not need to entre them here.
G81.4 Eleftronic gear box: sync 49 GO0 X-92.5 Y30
G81.5 EI¥Etronic gear box 2 pai 50 G43 H1 Z50.
G81 Fixed cycle (Spot drilling) 51
G90 Absolute programming 52

See result below
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ng cycle
-eading cycle

sizing/grindir
eed surface g
feed surface ¢
Jear box: sync
Jear box 2 pai
- cancel, Elect

Jear box: sync
Jear box 2 pai

Bpot drilling)
jramming
12 maximum i
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40
41
42
43
.
45
46
47
48
49
50
51
52

R2

MO1

(DRILL 15 MM HOLES)
GO0 G90 G80

G28 WO

G54 X0 YO

(15 MM CARBIDE DRILL)
T2 M6

S1800 M3
G81 Cycle inserted

G00 X-92.5 Y30
G43 H1 Z50.
F70|

NO G81 Z-20. R2.

The resulting canned cycle is set to rapid
down to 2 mm (R) above the drilling
surface and then drill 20 mm (Z-) deep
and rapid back up to 50 mm above the
drilling surface. We do not need the
block number so it can be edited out.




Now complete the coordinates for the other two holes.

40
41
42
43
44
45
46
47
48
49
50
51
52
S
54
55
56
e/

(DRILL 15 MM HOLES)
GO0 G90 G8O

G28 WO

(15 MM CARBIDE DRILL)
T2 M6

S1800 M3

GO0 Gb4 X-92.5 Y30
G43 H1 Z50.
G98 G81 G98
X0 Y70.

X92. EM’
G80

Z100 M5

GO X0 Y-30.
G28 ZO

MO1

M30

F70

We have positioned over the first hole
before going down to 50 mm above the
surface. When the G81 cycle block is read
the first hole will be drilled. This will help
avoid any collisions with clamping etc.

The additional holes have been added and
when the coordinate position is reached the
G381 drill cycle will be executed.

On completion of the drilling operation enter
the line G80. This will cancel further drilling
of a hole after the next positioning move.

End of this part of the program taking the
tool up to 100 mm, then to an X, Y, position,
then up to Z home position.

58

Now a carry out a full Backplot to test the program.

Editor NC-Assistant CNC-Cale

Qe ¥ 99d B ¥ C

ont Left ViewFrom Measure Rotate  Show
. . Tool  Distance View~ Bounding Box

NC Functions Transmission

Backplot _Close

File~  Backplot

Backplot

T 0601-BASIC MILL DRILLNC *
zZ-16. F500

Backplot | File Compare

T 2T %
i g i
Toolpath Mode  Tool  Tool
. Setup
Tool

&)

Fanuc Millin
5 9

Zoom Zoom FitTo View Top Fr Zoo Soli
In  Out Window~ Reset . . Regenerate solid Setup
" Toolpath Soli

View

FALSLITER APV R 7 0601-BASIC MILL DRILL-Tutoria... X

19
20

21 (PROFILE)

22 GO X0 Y-20. (POINT 1)

23 Gl G41 D1 Y50. F100 (POINT 2)
24 Gl X-48. (POINT 3)

25 G03 X-60 Y38 I0 J-12 (POINT 4)

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a
42
43
’
45
6

GO1 YO (POINT 5)

X-125 (POINT 6)

Y90 (POINT 7)

G2 X125. Y90. I125. J-245.417 (POINT 8)
Gl YO (POINT 9)

X60. (POINT 10)

¥38. (POINT 11)

G3 X48 Y50 I-12 JO (POINT 12)

Gl X0 (POINT 13)
GO G40 X0 Y-20.
(END PROFILE)
GO0 z20

z100 M5

G28 WO

MO1

(POINT 14)

(DRILL 15 MM HOLES)
GO0 G90 G8O

G28 WO

G54 X0 YO

(15 MM CARBIDE DRILL)
T2 M6

51800 M3

GO X-92.5 Y30

G43 H1 250.

G98 GB1 G98 z-20. R2. F70
X0 Y70.

X92.5 ¥30.

G80

z100 M5

GO X Y-30.

G28 20

MO1

M30

47
48
43
50
51
52
53
54
55
56
57
58
59
60
0000 Tool
0000 Feed:
0000

2583.012
2589.012

61
62
63
64

CIMCO Edit 2022 - [C:\...\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Basic 2022 Prog Examples\0601-BASIC MILL DRILL-Tutorial Prog.NC]

& X

Window* Help~ - & X

-
TR Q 9
Full Exportas i
Screen DXF File

Other

T

nd Goto Line/Block _Previous  Next Tool
. umber  Tool change change

> | Geometry Manager

7 Machine Origin

-/ Work Offsets
£ Stock Min Max

<

s Geometry Manager
INS 15:57:18

L Type here to search
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Here is a full copy of the program for you to check yours against. This program should run on most CNC machines
with Fanuc or Haas CNC controls. There may be a small amount of editing to do from machine-to-machine dependent
on the Machine Tool Builders application of the CNC control. The edits will apply generally to the header and trailer
format and syntax.

%

000601 (MILL & DRILL PLATE)

( WCS 1D1 X0.000 Y0.000 Z0.000 )
( STOCK MIN X-128 Y-3 Z-15)

( STOCK MAX X128 Y125 Z0)

( )
(T1"END MILL" HOLDER=2 AOO BL60 CDO CRO CPI=T8 EMCT=FEM D16 FL40 US=UM AD16 SD16 SL40 TLO )

(T2 "DRILL" HOLDER=2 AOO BL100 CPI=T8 D15 FL80 US=UM AD15 SD15 SL100 TLO AT120 )

(MILL PROFILE)

GO0 G90 G80 G98

G28 WO

(16 MM CARBIDE END MILL)
T1 M6

$1000 M3

GO G54 X0 Y-20.

G43 H1 Z50.

G1Z72. F1500

Z-16. F500

(PROFILE)

GOO X0 Y-20. (POINT 1)

G1 G41 D1 Y50. F100 (POINT 2)
G1 X-48. (POINT 3)

GO3 X-60 Y38 10 J-12 (POINT 4)
GO1 YO (POINT 5)

X-125 (POINT 6)
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Y90 (POINT 7)

G2 X125. Y90. 1125. J-245.417 (POINT 8)
G1 YO (POINT 9)

X60. (POINT 10)

Y38. (POINT 11)

G3 X48 Y50 I-12 JO (POINT 12)
G1 X0 (POINT 13)

GO G40 X0 Y-20. (POINT 14)
(END PROFILE)

GO0 720

7100 M5

G28 20

MO01

(DRILL 15 MM HOLES)
GO0 G90 G80

G28 WO

(15 MM CARBIDE DRILL)
T2 M6

51800 M3

GO0 G54 X-92.5Y30
G43 H1 Z50.

G98 G81 G98 Z-20. R2. F70
X0 Y70.

X92.5Y30.

G80

Z100 M5

GO X0 Y-30.

G28 20

MO01
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M30

ADDITIONAL PROGRAMMING TO CLEAR EXCESS MATERIAL

See Backplot

CIMCO Edit 2022 - [C:\...\My Cimco\Cimco Direct Work\Basic 2022 Prog Examples\0601-BASIC MILL DRILL-Tutorial Prog-Excess Mods.NC *] - = X
Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc Window~ Help~ - & X
- o . - N P -
£ Qaa d9wa b #C SEETR (i - ¥ @ mH QB2 T
. ® & J < T (- « % ' = T [Fanuc Milling - ! !
Backplot Close Zoom Zoom FitTo View Top Front Left View From Measure Rotate Show Toolpath Mode Tool  Tool Zoom/ Solid Full  Export as Find GotoLine/Block Previous Next Tool
File- Backplot  In  Out Window~ Reset . . . Tool  Distance View~ Bounding Box~ . . Setup Regenerate solid Setup Screen DXF File . Tool change  change
Backplot & View Toolpath Tool Solid Control Type Other Find
T o T el AU e RAT Rl 7 - O601-BASIC MILL DRILL-Tutoria... X ¢ > | Geometry Manager [
45 X-125 (POINT 6) - ;x::'g;?ﬁ'"
46 Y105 ?

47 GO2 X125 Y105 I125 J-245.417 D) Stock Min Max

48 (Y90 (POINT 7)

45 (G2 X125. Y90. I125. J-245.417 (POINT 8)
50 Gl YO (POINT 9)

51 X60. (POINT 10)

52 Y38. (POINT 11)

53 G3 X48 Y50 I-12 JO (POINT 12)
54 Gl X0 (POINT 13)

55 GO G40 X0 Y-20. (POINT 14)

56 (END PROFILE)

57 GO0 220

58 X-145 Y85

59 z-16

60 Gl G41 X-125 Y90

61 GO2 X125 Y90 I125 J-245.417
62 Gl G40 X145 Y85

63 GO0 z20

64 2100 M5

65 G28 WO

66 MO1

68 (DRILL 15 MM HOLES)
69 GO0 G90 GBO

70 G28 WO

71 G54 X0 YO

72 (15 MM CARBIDE DRILL)
73 T2 M6

74 S1800 M3

75 GO X-92.5 Y30

76 GA3 H1 z50.

77 G98 GBl G98 z-20. R2. F70
78 X0 Y70.

79 X92.5 Y30.

80 GBO

81 2100 M5

82 GO X0 Y-30.

83 G2B z0

84 MO1

85 M30

8

87 X 0000 I A 0000 Tool 2 Dt 4299175 Cornrrnnenionnn gy

8 T 70000 8 0000 Feed Rapid Total 4299175 ]

89 Tz 2000 K c 0000 R > W W w

20 [~ 4| simuiatio bles Geometry Manager

L Type here to search

Copy of program with additional blocks for material clearance.

(WCSID1X0Y0Z0)
( STOCK MIN X-128 Y-3 Z-15)

( STOCK MAX X128 Y125 70)

(TOOL 1 "END MILL" HOLDER=2 AOO BL60 CDO CRO CPI=T8 EMCT=FEM D16 FL35 US=UM AD16 SD16 SL35 TLO )

( TOOL 2 "DRILL" HOLDER=1 AOO BL80 CPI=T8 D15 FL35 US=UM AD15 SD15 SL35 TLO AT120)

%
000601 (MILL & DRILL PLATE)

( WCS ID1 X0.000 Y0.000 Z0.000 )
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( STOCK MIN X-128 Y-3 Z-15)
( STOCK MAX X128 Y125 Z0)

( )
(T1"END MILL" HOLDER=2 AOO BL60 CDO CRO CPI=T8 EMCT=FEM D16 FL40 US=UM AD16 SD16 SL40 TLO )

(T 2 "DRILL" HOLDER=2 AOO BL100 CPI=T8 D15 FL80 US=UM AD15 SD15 SL100 TLO AT120)
(MILL PROFILE)
GO0 G90 G80 G98
G28 WO

(16 MM CARBIDE END MILL)
T1 M6

$1000 M3

GO G54 X0 Y-20.
G43 H1 Z50.
G1Z72. F1500
Z-16. F500

GO1 Y38 F100

GO Y-20

X16

GO1 Y38 F100

GO Y-20

X32

GO1 Y38 F100

GO Y-20

X48

GO1 Y38 F100

GO Y-20

X-16

GO1 Y38 F100

GO Y-20

X-32
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GO1 Y38 F100

GO Y-20

X-48

GO1 Y38 F100

(PROFILE)

GO X0 Y-20. (POINT 1)

G1 G41 D1 Y50. F100 (POINT 2)
G1 X-48. (POINT 3)

GO3 X-60 Y38 10 J-12 (POINT 4)
GO1 YO (POINT 5)

X-125 (POINT 6)

Y105

G02 X125 Y105 1125 J-245.417
(Y90 (POINT 7)

(G2 X125. Y90. 1125. J-245.417 (POINT 8)
G1 YO (POINT 9)

X60. (POINT 10)

Y38. (POINT 11)

G3 X48 Y50 I-12 JO (POINT 12)
G1 X0 (POINT 13)

GO G40 X0 Y-20. (POINT 14)
(END PROFILE)

GO0 720

X-145 Y85

7-16

G1 G41 X-125 Y90

G02 X125 Y90 1125 J-245.417
G1 G40 X145 Y85

GO0 720

2100 M5
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G28 WO

MO01

(DRILL 15 MM HOLES)
GO0 G90 G80

G28 WO

(15 MM CARBIDE DRILL)
T2 M6

51800 M3

GO0 G54 X-92.5Y30
G43 H1 Z50.

G98 G81 G98 7-20. R2. F70
X0 Y70.

X92.5Y30.

G80

2100 M5

GO X0 Y-30.

G28 20

MO01

M30

(DRILL 15 MM HOLES)
GO0 G90 G80

G28 WO

G54 X0YO

(15 MM CARBIDE DRILL)
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T2 M6

51800 M3

G0 X-92.5Y30
G43 H1 Z50.
G98 G81 G98 Z-20. R2. F70
X0 Y70.
X92.5Y30.
G80

2100 M5

GO X0 Y-30.
G28 20

MO01

M30

End of Tutorial.
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