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Development of API module program for automatic tool

compensation on machining center
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Abstract

In general, manufacturing error originated in
bad material, machine tool defection, tool
defection, and tool breakage. When the
manufacturing process is stable, the error is
come from the tool wear.

In common on-machine measurement,
teaching probe and touch sensor are widely
used, however in this thesis the automatic tool
compensation system using electric touch point
measuring system is developed and evaluated,

and effective operating is proposed.

4134 &

1.1 97984 ¢ WA

AAWN 7AFAz=EL AF) FEErt S

A

o
“

o 2 N & > W

sy

1
:gifl"
lo N ot
NN
rgg
RO
N oL -
ol
Sy
l)’ —{E

L Lo

N

oy

>,

e,

N,

iy}

i

glojor 8, HFES] F2 =T 7
Foll A AL, H7bse) Z71e AARY F3F
datA FAHNEES 7FFA="E A AT}
Eofof gt
AyTs 7tEA A oA A
zte) 37 A¥ FAZE
FYgozx YAHE FH3 &Y F
FHel A+,
laﬂiﬂEOﬂieL}%%%
2 &7 Y& TFENRE 7
WEo] AgHAT. FTEEA T FAYY
CCD #helel, HolAAA Foz & 2
28 AFAL A FF ZHY AT,

gE A3, HERe 2% F3 Zo] AR

o]

—

ox fif
A

A

==

o [
i rlo -{n o ,L
paca

£ > o

fo
(3
o
o
o

‘oi
o
X
=)
e
£
)
of

o o gy rpo

- 100_



gty o

(on-machine measurement)o]& E|A X228

{teaching probe)¢t B X AlA(touch sensor)”} Ab

£53 Jov, B AFdME AA AL A7)

A AFA2dE o)E3y FEvR W}

AR E AFHOE FYIE AFHPAAH
Nt HEFOEN AFHAANLEY &

k=]

o
= =
&4 &9 Pde AN suz o

12 d57UE 2 3y

H2 Fd3t 329 F7F FA <8 CNC#
AZ7Y a7t FHER oy AFASFFA
ol A o] off Mg PR AF £
of g&stx gl o T AZF7| AFEAo|
HEHE A NEE T Arleldx 4R
7 2332 g50] 7ted AFA LS AT
et

Table 1 System Specification

No. Specification Values
1 Position
1 Accuracy Max. 1 m o
9 Measuring Electric Touch
Method Point
Measuring
3 Condition G. U L
Tool
4 Compensation Automatic
Method
5 Minimum 0.001 mm
Measuring Unit )
6 Electric Time Max. 10 ms
Delay
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Fig. 1 The Drawing of Disassembeled
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Program Flowchart

1 potat measuriag
(Tool traver, =

Fig. 3 Auto Measuring Mode Flowchart
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Table 2 Variable list for used Parameters

Add

Var. Parameters Range | Default
ress
A | #1 | Approach Distance OO?T;I‘%S 5.0{mm]
1: Tool Length
C | #3 | 2¢ Tool Diameter 1~3 3
3: Both
Tool Diameter Offset | 1~Ma
D #7 Number X
Measurement Position Error {0.05~1.
E | # | Width 00[mm} | >5Lmm!]
5~100f
F | #9 | Measurement Feed mm/mi Iofmrin/
nl min
H | #11 { Tool Length Offset No 1~XMa
I | #4 | Measurement Move Distance I[;igjo I0.0]fmm
050 600
J | #5 | Approach Feed [ramy/m [mm/mi
il n}
K | # ) Measurement Repeat Time 1~3 1
M | #13 | M04 Non-order Spindle stop 4
Position Direction of .
Q | #17 Measuring Tool Diameter 1~7 !
Measurement Near Distance | 5~50(
R | #18 for GO0 mm} 20mm]
S | #19 | Spindle RPM 2 SOREM
w | 423 Diameter Measurement 930 | 7roml.

Z Axis Position
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Fig. 4 Tool Movements at Auto Measuring
Mode
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Fig. 5 Measuring Point at Auto
Measuring mode
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Fig. 6 Ladder diagram for Interlock Process of
each Axis
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Table 3 Extended Miscellaneous
function Code

MCode Adg:fss Function Remark
MO0X( Each Axis Interlock

Cancel
R100.0) Auto Mode Return

MO1X( | X Axis Interlock
R100.1) | Handle Mode Selection
M92X( | Y Axis Interlock
R100.2) | Handle Mode Selection
MI3X(
R100.3)
M94X( | Al Axis
R100.4) | Cancel

M95X( . Anti Sensor
R1005) All Axis Interlock Crash

M90

M91

M92

M93 Handle Mode Selection

M94 Interlock

M95
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Table 4 Alarm List of Operation Error

ALARM ALARM MESSAGE Remark
3000 Start Point Error
3001 Tool Offset Error
3002 H Tool Length Offset No Error
3003 D Tool Diameter No. Error
3004 S Spindle Rpm Error
3005 Measurement Distance Error
3006 Tool Length Data 0 Error
3007 Tool Diameter Data 0 Error
3008 | #503 Data Error{3-50]
3009 [ Sensor On Error
3010 Measurement Feed Error
3011 Tool Broken
3012 | E Error{0.1-05]
3013 | A Approach Distance Error{0.5-5.]
3014 | J Approach Feed Error[200-600]
K Measurement Repeat Time Error

35 | 1-3)

2016 Q Diameter Measurement Type
Error [1-7)

3017 W Diameter Measurement Z Axis

Position Error[2-30}
3018 | F Measurement Feed Error[10-100]
3019 [ S Spindle Rpm Error[10~300]
3020 | R Approach Position Error[5-50]

C Length , Diameter Select
3021 Error{1-3]
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Fig. 7 Position Error for Measuring Condition
at K3 using 20mm 2 Flute End-mill
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Fig. 8 Position Error for Measuring Condition
at K3 using 20mm 4 Flute End-mill
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Fig. 9 Position Error for Measuring Condition
at K1 using 20mm 4 Flute End-mill
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Fig. 10 Position Error for Measuring
Condition at K3 using 20mm 4 Flute End-mill
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