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I-CAD file

2-CAM or Workshop oriented 3-G-code
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1. Machine frame Bed, Cotumn, 1. MCU Machine Control Unit.’
spindle head, table, carriage, etc.’ 2. Interface Breakout board'

2. Tool magazines & changers| |3. Drives

3. Tool holders 4. Stepper/Servo motors

4. Mechanisms ‘Gear units, power 5. Encoders & Sensors
screws, rack & pinion’

9. Guideways |
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:Encoder gasall 34

Rotary Encoders are widely
used with robotics.

Linear encoders are widely o~
used with machine tools. "'#‘
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Feed travel resolution (mm/pulse) =
Motor resolution (rev/pulse) * Gear ratio * Pitch (mm/rev)

Motor pulse rate [;:ulsef;é::l =
Feed rate (mm/min) / [60 * Feed travel resolution (mm/pulse)]

Lead screw speed (rpm) = Feed rate (mm/min) / Pitch (mm/rev)

Motor speed (rpm) = Lead screw speed (rpm) / Gear ratio

- e
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travel feed 32l daull 8 4l gLl gadasi Al ddliwall sl 6degree/ pulse
resolution

Feed travel resolution (mm/pulse) =

Motor resolution (rev/pulse) * Gear ratio * Pitch (mm/rew)

Feed travel resolution = (6/360)*(1/4)*10= 0.04 mm/pulse
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Feed travel resolution = 6/200 = 0.03 mm/pulse
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Machine resolution = ﬁ%ﬁ = 0.02 mm

mﬂurRFH=+Iﬁﬂx%= 192 RPM

200
Table speed = — X5 = 4mm/sec = 240 mm/min EI_
250, !

2250
| = — = I,W
Traveled Distance 250 X5 = 45mm e

lead screw Po3 mm

Encoder
250 Pirev
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10 AND 80 mm alxdial) dipall jlad jaial o ki ]

5 and 20m/min pd de ju yraal 5 S
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5 AND 100 mm/min 433 Jase jaal 5 Sl

feed travel resolution 0.01 mm/pulse s 5 dzas JIA A gUal) Jlasi) ddlowe



Dc motor specification: Feed motor specification: ‘4ssume gear ratio=5 ond

Max torque = 20*1000*0.04= 800 Nm lead screw pitch=L0mm”

* : Feed motor resolution= 0.01/((1/5)*10}= 0,005
Max tpm= 20*1000/(10*)= 636 rpm.

rev/pulse= 1.8 deg/pulse.
Min rpm= (5*1000)/(80*n) = 19 rpm.

Max power= 20*1000*(20/60)= 6666W= 6.7KW

Max feed motor pulse rate= 100/(60°0.01)= 167 Hz.
Min feed motor pulse rate= 5/(60°0.01)= 9 Hz.
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G code for Milling

GO0
GO1
G02
GO03
G04
GO7
G09
G10
G17
G18
G19
G20
G21
G22
G23
G27
G28
G29

Rapid Linear Positioning
Linear Feed Interpolation
CW Circular Interpolation
CCW Circular Interpolation
Dwell

Imaginary Axis Designation
Exact Stop

Offset Value Setting

XY Plane Selection

ZX Plane Selection

YZ plane Selection

Input In Inches

Input In Millimeters

Stored Stroke Limit On
Stored Stroke Limit Off
Reference Point Return Check
Return To Reference Point
Return From Reference Point

G30
G31
G33
G40
G41
G42
G43
G44
G45
G46
G47
G48
G49
G50
G51
G52
G54

Return To 2nd, 3rd and 4th Ref. Point
Skip Cutting

Thread Cutting

Cutter Compensation Cancel

Cutter Compensation Left

Cutter Compensation Right

Tool Length Compensation + Direction
Tool Length Compensation - Direction
Tool Offset Increase

Tool Offset Double

Tool Offset Double Increase

Tool Offset Double Decrease

Tool Length Compensation Cancel
Scaling Off

Scaling On

Local Coordinate System Setting
Work Coordinate System 1 Selection




G code for Milling

G55 Work Coordinate System 2 Selection
G56 Work Coordinate System 3 Selection
G57 Work Coordinate System 4 Selection
G58 Work Coordinate System 5 Selection
G59 Work Coordinate System 6 Selection
G60 Single Direction Positioning

G61 Exact Stop Mode

G64 Cutting Mode

G65 Custom Macro Simple Call

G66 Custom Macro Modal Call

G67 Custom Macro Modal Call Cancel
G68 Coordinate System Rotation On

G69 Coordinate System Rotation Off
G73 Peck Drilling Cycle

G74 Counter Tapping Cycle

G76 Fine Boring

G80 Canned Cycle Cancel

G81 Drilling Cycle, Spot Boring

G82
G83
G84
G85
G86
G87
G88
G89
G90
G91
G92
G94
G95
G96
G97
G98
G99

Drilling Cycle, Counter Boring

Peck Drilling Cycle

Tapping Cycle

Boring Cycle

Boring Cycle

Back Boring Cycle

Boring Cycle

Boring Cycle

Absolute Programming

Incremental Programming
Programming Of Absolute Zero

Feed Per Minute

Feed Per Revolution

Constant Surface Speed Control
Constant Surface Speed Control Cancel
Return To Initial Point In Canned Cycles
Return To R Point In Canned Cycles




M code for Milling operations

MOO
MO1
MO2
MO3
MO4
MOS
MOG6
MO7
MO8
MO9
M19
M20

Program Stop
Optional Stop

End of Program
Spindle On CW
Spindle On CCW
Spindle Stop

Tool Change

Mist Coolant On
Flood Coolant On
Coolant Off

Spindle Orientation On
Spindle Orientation Off

M21
M22
M23
M24
M25
M26
M27
M28
M30
MO8
M99

Tool Magazine Right
Tool Magazine Left
Tool Magazine Up
Tool Magazine Down
Tool Clamp

Tool Unclamp

Clutch Neutral On
Clutch Neutral Off
End Program, Stop and Rewind
Call Sub Program
End Sub Program
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G54 & G57 are
still active



0 12 |

NOOOO

NO100 GO0 X1 Y1 Z1
NO200 ..o\ aM30

o 20 [T
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NO100 X2 Y2

NO200 GO02 X2 Y2 —— GO2 is deactivated now by G02
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G18 :
G19:
: 4t axis switching
G21 :
: 6" axis switching

G20

G22

9

15t axis switching
2™ axis switching
3¢ axis switching

5th axis switching
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Stored zero shifts (G54...G59)

Programmed zero shift (G92)

vy

R
M
VW

= Reference point (maximum travel of machine)
= Machine zero point (X0,¥0,70) of machine coordinate system.
= Part zero point workpiece coordinate system.



CNC Programming Hints - MILLING

e Machine reference point (maximum travel of machine)
@ Machine X Y zero point (could be tool change point)

@ Part X Y zero point (programming start point)
=l

Indicates the tool change position. A G92 code will
reset the axis register position coordinates to this

position.



CNC Programming Hints - TURNING

<

@ Indicates the tool-change position.

Indicates the X Z 0 (zero) location which is the
starting point for programming.

A G92 code will reset the axis register position
coordinates to this position.
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NO060 GO1 Z-15.0 F100 S2500 MO3
NOO70 GO0 Z3.0

NOO80 X40.0



NOO90 GO1 Z2-15.0
NO100 GO0 Z£3.0
NO110 Y20.0
NO120 GO1 Z£2-15.0
NO130 GO0 £3.0
NO140 X10.0
NO150 GO1 Z-15.0
NO160 GOO Z210.0
NO170 M30



) A Jadl

00002

NOO10 G54G17G90G71
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NO0040 G91X10.0Y10.0

NOO50 Z-7.0

NO0O60 GO01 Z-15.0 F100 S2500 MO0O3
NOO70 GOO Z215.0

NOO80 X30.0



NOO90 GO01 Z£2-15.0
NO100 GO0 Z£215.0
NO110 Y10.0
NO120 GO1 £Z-15.0
NO130 GO0 Z£15.0
NO140 X-30.0
NO150 GO1 Z£2-15.0
NO160 GO0 Z£30.0
NO170 M30
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NO0O20 T1MO6

NOO30 GO0 X25.0Y-25.0210.0

NO040 Z2.0

NOO50 GO1 Z-5.0 F100 S2500 MO3 MO8
NOO60 X50.0Y-50.0

NOO70 GO0 Z£2.0

NOO80 X59.0Y-75.0



N0090 GO1 Z-5.0

NO100 G03 X75.0Y-59.0 10.0J+16.0
NO110 GO0 Z15.0

NO120 M30

Or
NO100 GO03 X75.0Y-59.0 R16.0
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G49 : Cancellation of the tool length compensation
G43 : Cutter length compensation + VALUE
G44 . Cutter length compensation _ VALUE

Tool length offsets
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'G16;  Polar coordinate command mode ON

'G15; Polar coordinate command mode OFF
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