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Thermal Deformation Error Compensation for the vertical milling machine.
Yoon-Chang Park
Department of Mechanical Engineering, Sunmoon University

Abstract 2 AHEHD v E=g A A FRIA
A EFF AEHEL de FUHAFERAAGCFY
A  method for the evaluation and the Ao F2E WREd datdg ddAdez 44
compensation of the vertical milling machine is e wy-)e E9Hyrt gAsidEa s FREH
presented. The method used a mathmatical FTFA01e] Ui A MBI ofy) F x| gk ) W Eofl
model of thermal deformation based on EHAQA g Aol X thekdt F 37| A ol A
temperatur variations of the machine and the o} Fz¢ 715Ed WA olE HKsr] o
environment. It follows an empirical approach £ FA¢E ¥ Fd9 H3FHA Fuygdyoes
and requires low cost equipment to be applied. = 93 259 &0y F7E & 2Y-7
According to this study, machine error caused 2 E(oil-mist) & o] &3l 7] 71] W HE g ¢
by thermal deformation will be reduced to 7l wWel Ux, Fe 2AYTHIANA
about 1/6. Super-Invarg AHEsAY AP A7 A M
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Fig. 1 Vertical milling machine(CNC Type)
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(PC,386SX)ell 4=}, 29 10mm, 190mmell A
o] A9 Gap Sensorz SAHo PCE &
Saa= ojrlgr HEE& oI FAC-HA4H
ON/OFF, O0il Con.ON/OFF, Spindle ON/OFF-)
stell Al F 128 A A)Edch Fig 2& ¥ 3
A E2AE 2EAFOIL, Fig. 3& 999 &4

AdE FASH et

H 1. Specification of Gap Sensor
Convertor AEC-5505

Gap Snesor Probe PU-05
Probe Cable PC-03
Useable Range 0 to 2000um
Output -5V - +5V (5mV/um)
Resolution 0.5 um
Frequency Range DC to 20Khz -2dB
Operating
Temperature -30% to 120%
Range
Temperature Convertor : within 0.1%/%

Variation Probe : within 0.02%/%
within 0.5%
12VDC 40mA(DC stablizer)

Linearity

Power Supply
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Fig. 2 Measured temperature elevations
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Fig. 3 Measured thermal displacements
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Fig. 4 Comparison between thermal error with

compensation and without compensation (I)
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Fig. 5 Comparison between thermal error with

compensation and without compensation (II)
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