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Verification of Measured Geometric Error of a Linear Axis by
Machining under Optimal Conditions

0|l Z2F ! st
*K. I. Lee!, M. J. Kim', *S. H. Yang(syang@knu.ac.kr)!
'AR et 7] A E S

Key words : Linear axis, Geometric Error, Compensation, Verification by machining, 2* factorial design

1. ME Table 1 Experimental conditions
FANAE FAeR BadFoR Q3 Factor Level
theFst Qx5 EAY, o] F 7|sEtd QA= (High) (Low)
g ggedd ohdgs viAe oo FEEESE o
eed rate (mm/min
X 3 o Q3
71818 A eake] A W HAe| #g A=
wol] o]FojATt axu =AHe  7|5EHA Table 2 Experimental results
aks 7hES BI BA AR E HAEe Exp. No S F D Roughness
= 1) E ) 0 (pm)  (mm/min)  (mm) (um)
- = - 1 2000 200 0.2 0.195
H \:TTE—Oﬂ}‘iT: Z]}?j-—ﬁ—‘g] ;ﬂ;ﬁhx:_ E’_Z]'”Eé 2 2000 200 05 0.180
=2 9 pAsI, o= AZsr] s »A 3 2000 500 0.2 0.440
% S Alme] EAF 0lZ == 4 2000 500 05 0.440
d—l‘?ﬂ 7]’0 ‘l ]'\li-/] _o e} —i— ]'-E i 10?}@] 5 4000 200 0.2 0.195
Hlugie), o] 7}E Q&5 FHAstsle FHA 6 4000 200 05 0.198
V2 2AS AAFE AeS APl 7 4000 500 0.2 0.240
re < ddshe dds d3dn 8 4000 500 05 0.260

[e]
= S}
Smm = AA =W IREech 7t

2 4

Hs  F59 3%
Eold T 1 U ¥ HaA Aol Frkstd
B2 AAVY E=A vERd
Adxfe] W Al mW ARV
AHREA AE Table 3o UERATEH H o] &9

Fig. 1 Main factors of side milling
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Table 3 Results of ANOVA for surface roughness

Factor S O] \Y F P
S 0.0452 1 0.0452 49.15 0
F 0.1106 1 0.1106  120.33 0
D 0.0001 1 0.0001 0.06 0.811
SF 0.0473 1 0.0473 51.49 0
SD 0.0001 1 0.0001 0.06 0.811
FD 0.0005 1 0.0005 0.55 0.479
SFD 0.0000 1 0.0000 0.01 0.936
Error 0.0074 8  0.0009
Total 0.2110 15

Table 4 ANOVA of multiple linear regression model
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Fig. 2 Measured straightness error of the X-axis and

measured profile of machined surfaces
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