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ABSTRACT

The accuracy of high speed feeding type laser cutting M/C is the major factor directly concerned with the
accuracy of the processed work, and the feed errors of feed system make the machining errors of work directly on
processing. In this point, this study focused on the generative elements in feed errors of laser cutting M/C when
operating its laser head. In order to improve the accuracy of this machining center, feed errors are measured by a

laser interferometer.

Key Words : Laser cutter (&lo}# ZHwt7]), Laser-Interferometer (Blo]& IFAA|), Feed Error (01F 231,
Positioning accuracy (XA EXE), Repeatability (HHEAH LK), Calibration (2 E3A),
Compensation (32°3)

1. M2 23 2 RAVIES B2 5 JAURE & A&
29 ML JMEEA g, FFNAE FF B
TAANAL Aol B2 stestslel st o g AE] FUEES AL F A B, e FY
gol o) wres] 2 5} /)4 ERA AEZ W =g 2= &3 JAE wE 5 A @ 2 a7
27 2Rz n gt olg e WAL Fax AT 1% olF A9 Laser Cutting M/CAA &
o) YY) U T FFE =AY F Y= = g 7HA A3 & B3t 2 A5 JAPE Bt
A 7l&e FEE A F FANA L & T, A71M LRF 2 X8 HAG T8 AN A
B sl Aated BA6 @ o, exs g R AFYE FHAVIEH FH& T2 ok
e @7A adel 94 05, AFolt AR 2 2
e 2o o8 o3 Fol EAF. ol F 2ol 2. 28
A% FFoz A9y FUEE ABHAAY @A
Ui AREAAA Pk oe R 2.1 BjOIx ZHdH
B J1&e B8 A" o EAsts BA It ¥ @Fol AT & oF L4 Laser Cutting M/C

2 gx}g HASI AARET Q 7] o E o]t} o] o A& grtatr] A8 HolA FAAE ol &
9} e =78 N2 A% FAL JHH T 3ty 5 & AAEAT Eﬂol?ﬂ FdAe 3 A

[+]

I

& dgg 2Rech N2 :Hsg 3 2R A < ol &35td wj ¢ FLY £FE FH= NEPL
WEE WiE 4 Q= AV Hu, ok eddd W 24 EEVS AolR, 3214 2 23019 ©
3 24 7153 HolEHE B Fu2 A A A 53¢ A AHEE B o, BLAAANA

o 898 MAE & A e AT 239 T HAEo AARES 4T SR ARHT %

- 1007 -



o ol HHSF SHVIZA g2 FH Hol
3 A27) 29 ¥ 54 YA w2 &

3} AUEE 7HAE FHE HAz o

F& dolA A= A 3 71A 2

o FEE | R 24 BAL AF REVIEA
o] ApgFH 1 k.

22 HOIX ZHIAl &Y Ha
B QdTol AHEE dolR ByAL
A $HE At Qo

e 2o

~T =
f fo l; hoo

fo-t, ﬁ "x*‘”!
: ST Ao 1
COTIEG AL \?{ 7 -l +aty)
{AREREEE ‘

Fig. 1 Schematic diagram of laser interferometer
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Fig. 2 Schematic of measurement system
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Table 1 The Spec. of Laser cutting M/C

Item Spec
Type of feed Rack and Pinion
Stroke of X axis 3100
Stroke of Y axis 1550
Positioning accuracy +0.05/500
Repeatability +0.01

Table 2 The displacement of laser interferometer

Item Displacement
Resolution 0.001ym
Accuracy +1.1 ppm in air
Range 40m (standard)
Max velocity +1.0 m/s
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Fig. 3 Measurement before correction

-
0.02
o0 7»[
/
’ o /'I’ £
o 0 0y A A5, =m / J sxo
AR N/
el AN = 7777
2 \ NG \// /
R \\r t-xf——\ 7‘}/‘:
\\\ .o \\f i
-0.03 —
.y
004
Displacemant (mm)

Fig. 4 Measurement after correction
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Table 3 Translate of input data for correction

No. QA Input data
1 0.0866 -1
2 0.0944 2
3 0.0542 1
4 0.0764 -1
5 0.1088 -3
6 0.0191 1
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Fig. 5 Repeatability of forward-direct before correction
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Fig. 6 Repeatability of backward-direct before
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Fig. 7 Repeatability of forward-direct after correction
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Fig. 8 Repeatability of backward-direct after correction
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