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Fig. 4 Final realization of the CMM 

A second upgrade regards the connection between touch probe signals and stepper motor signals by 

which the safety of CMM components will be ensured.  

Should these recommended modifications of the CMM Somet Berox be realized, the speed increase, 

safety, accuracy, general modernization and technical approach to modern CMM of this originally man-

ual CMM will be achieved (Hocken, 2016).       

At the end of the rebuild measurations was carried out. For this a reason simplified model to estimate 

uncertainty in CMM could be very beneficial in some cases as reported by (Arencibia et al., 2015) but 

for our project gauge blocks were used for the verification of accuracy of the measured dimensions.  

Fig.5 shows the measured values for the 80 and 100 mm gauge blocks. (Bosch, 1995). Software 

Tango!3D from Topmes company was used for the verification of the measurements. This software was 

integrated with the CMM Somet Berox in previous modification. As can be seen, there are no deviations 

from nominal values of the steel gauge blocks. The results of the measurements with acceptable varia-

tions of +- 0,01 mm from the nominal values are affected with several sources of CMMs error such as 

errors from the axes of the CMM, errors from the probing system etc. (Nafi, 2011). Verified by these 

measurements it can be said, that the rebuild of the CMM Somet Berox was completely succesfull. 

(Hadač, 2017). 
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Fig. 5 Output from Tango!3D measurement software - Measurement of the gauge blocks 

 

By comparing CMM Somet Berox linear measuring tolerance MPEE  = ± (7+L/100) (μm) where L is a 

measured length given in (mm), with modern studies of  CMM - MPEE = ± (4.5 + L/100 and better) 

(Sładek, 2016) suggests that the machine is unable to compete with modern CMMs, but is still sufficient 

for teaching and occasional measurement purposes.  

CONCLUSIONS 
The main research effort in this article was the exploring of low-cost modernizing possibilities for a 3-

axis machine (CMM) and its transformation via open-platform Arduino controlling. 

The complete realization of the selected variant included measuring, concept design of stepper motors 

and their holding elements in Autodesk Inventor software, cutting the holding elements on a CNC ma-

chine, purchasing all necessary components, disassembling all unnecessary elements, writing Arduino 

control code, connecting all electronic components, assembling all new components, and finally testing 

functionality of the whole system. The result of the project was a low-cost modernization, fully func-

tional, readily modifiable, semiautomatic CMM, moved by stepper motors and controlled by the Ar-

duino platform using a pair of joysticks. 
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