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Fig. 1 The process to enhance CMM’s precision
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Fig. 2 The errors of CMM’s translational axes
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Fig. 3 The structure of CMM

B TAFRAE 0L WA LA A AR 2R AL 2
Tw, Wk P AEMSLABR R IIALE RN Te, th T4
YEAEAN R AR 28 R TGVEEA T 0 B, 0 A e ) ] —
ARKR R BEAT R LE, T AN SCRE R AL R R 0, DRt
R AL AL 0 A b R 3EAT LR, W 4 P

K4 fhidik
Fig. 4 The transfer chain

BT, CMM iR ZEH B A

"Tw = T Tw
'Tp = TooTos T3, Tus T
(D
FE
= "Tyw — °Tp
1

s Tw AR5 DUAEAERT DU AT AL B 2R rh 4l e )
Pr %, OTw AT A 3 i AR o 28 I i 1R 7
48, Tp JNERAEN L ABPR R AL %S OTp I kAE
e AA KR AR AL S

X AL AR &R SV T &, HABBR R V[ Ak
PRAR S Heif, HARHHIFE Ty W i1 4 #8705KA5:
P B Tsy p, MLERZFE Ty pe, BENHIFE
Tsv,s Miadhix 2/ FE Tsy s MIFELZMIKRRE
KR AR AAR R ALK 5):

Tsy = Tsy pTsv pelsv sTsy,se =

1 _gzp 8?‘/? 5‘7317

ezp 1 Ezp Yp
X

€y, Ez, 1 J,

0 0 0 1

1 —€2p.  Eype  Oc,.
€zpe 1 €z,. Oy,

X

Eype  Epe 1 0z

0 0 0 1

1 —&, €y, O
£, 1 —&5, Oy

X
—&y €z, 1 0,

0 0 0 1

1 —&, €y, Ox
g, 1 —€g,. Oy

()
_Ey Ezse 1 63
0 0 0 1

K5 AARAL bR AR AR R R

Fig. 5 Transformation of adjacent coordinates
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Fig. 10 The result of Y'-axis’s measurement
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numerically controlled axis of coordinate measuring ma-

Geometric Error Modeling and Measurement

for Coordinate Measuring Machines

PAN Fangyu, BAI Yuewei, NIELi, WANG Xiaogang, LIU Kai
(School of Intelligent Manufacturing and Control Engineering, Shanghai Polytechnic University,
Shanghai 201209, China)

Abstract: Error compensation is the efficient and economic method to improve the precision of coordinate measuring machine (CMM).
In order to enhance CMMs’ accuracy by the method, the basic research on error compensation was concentrated on, which included
error source analysis, error modeling and measurement. 21 geometric errors of key errors of CMM were found out error model was
established and the measurement method with its principle was introduced. The feasibility of the experiment was validated and it laid
the foundation for further error compensation method to enhance CMMs’ accuracy.

Keywords: coordinate measuring machine (CMM); geometric error; error modeling; error measurement
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