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Testing Device for Micro Friction Force Based on Magnetic Field Force

CHEN Wenging' ,ZHU Xusheng” , XIONG Sichang' , YUAN Qiaoling'

(1. College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310014, China;
2. Hangzhou Dongcheng Electronics Co. ,Ltd. ,Hangzhou 310000, China)

Abstract; The design of a micro friction force testing device to accurately examine the micro force was presented in the

movement of frictionless pneumatic cylinders, which used a non-contact measuring method based on magnetic field

force. This method made use of the force between two magnetic fields to push the measured pieces and achieved the goal

of non-contact measuring. In addition, a magnetic filed simulation model was built, which theoretically verified the

rationalization of this measuring method.
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Structure diagram of measurement device
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Figure 2 Overall structural diagram of
electrical control part
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Figure 3 Current control circuit of electric coil
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Figure 4 Electric coil and permanent magnet
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Figure 5 Diagram of magnetic field simulation model
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Figure 6 Diagram of magnetic field distribution
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Figure 7 Diagram of force distribution
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Table 1 Magnet field force-current data

B /A F/N F,/N F/N
1.0 0.016 2 0.002 8 1.023 7
2.0 0.016 8 0.002 3 1.959 2
3.0 0.017 5 0.001 7 2.894 5
4.0 0.018 2 0.001 2 3.829 7
5.0 0.018 9 0.000 6 4.764 6
6.0 0.019 6 0.000 1 5.699 4
7.0 0.020 3 0.000 5 6.633 9
8.0 0.021 0 0.001 1 7.568 3
9.0 0.0217 0.001 7 8.502 5
10.0 0.022 4 0.002 4 9.436 5
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Figure 8 Connection diagram of
magnet field force-current
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