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Study on Improvement Methods of CMM (Coordinate Measuring Machine) in Workshop Environment 

� Evaluation of Temperature Correction Using Low-expansion Gauge Block � 

Tohru OHNISHI, Shotoku TAKASE and Kiyoshi TAKAMASU  

In recent years, the CMM (Coordinate Measuring Machine) quickly has been spreading in the manufacturing industry. 
With this phenomenon, the environmental condition and installation site of CMMs has been changed from the 
temperature control room to the workshop environment and the production line without air conditioning. However, even 
in severe environment the demand to high accuracy measurements by CMM has been enhancing still more. Therefore, the 
methods to evaluate and realize the high accuracy measurements by CMM in workshop environment have been 
investigated. In this paper, we clarify the factor of scale error and propose the effect and correction method of 
temperature measurement errors using scale error of CGB (Low-expansion Ceramics Gauge Block) and MGB (Metal 
Gauge Block).  
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Fig. 1 Arrangement of metal gauge blocks (MBG), low expansion ceramic 

gauge blocks (CBG) and thermometers on the CMM 
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Fig. 2 Temperature dependence of coefficient of thermal expansion on CBG 
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(a) scale error of CBG on X axis 
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(b) scale error of CBG on Y axis 
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(c) scale error of MBG on X axis 
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(d) scale error of MBG on Y axis 

 
Fig. 3 Scale error before and after correction of thermometers of scale and 

work
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Table 1 Result of magnification error and offset error of thermometers on 
X scale, Y scale and work 

 
 X scale Y scale  Work 

dks 0.046 0.058 dkw -0.011 
dts0 -0.236 0.160 dtw0 0.196 
 
 
Table 2 Result of scale error and standard deviation before and after 

correction of thermometers of scale and work; unit is m/m 
 

before correction after correction 
 

scale error Standard 
deviation scale error Standard 

deviation 
ECX -6.4 3.04 0.7 0.43 
ECY 5.6 4.04 1.9 1.31 
EMX -3.4 1.84 2.4 1.48 
EMY 7.4 3.25 1.8 1.41 
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Fig. 4 Variation of work temperatures of MBG on Y axis tw and twY in a day 
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Fig. 5 Correlation diagram of work temperatures of MBG on Y axis tw and 
twY  
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