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Pressing-fitting technology and instrument for precision small parts
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Abstract; According to the assembling demands of precise small parts with interference fitting, a
precision pressing-fitting instrument for assembling small parts was developed. Through analyzing the
relation of pressing-fitting force and the instrument’s elastic deformation in pressing-fitting process,
the parts’ pressing-fitting displacement was compensated to increase assembly accuracy. A kind of
machine vision device with upper and lower vision fields was used to detect relative situation of parts,
and a XY displacement platform was used to align the positions of the parts. A calibration method of
the machine vision device was proposed. The relation between pressing-fitting force and pressing-
fitting displacement was analyzed, and the predicted values of force and displacement were proposed to
judge the assembly rationality. Five kinds of parts obtained randomly was assembled. The
experimental results show that pressing displacement-pressing force curve is consistent with the
predicted values. The parts’ relative position deviation is less than =5 pum, and vertical deviation is
less than 10 pm, which meets the requirements of the assembly accuracy index.
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Fig. 2 Pressing-fitting instrument
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Fig. 6 Part alignment’s principle
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Tab. 1 Calibration of upper and lower CCD  (pm/pixel)
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Fig. 14 Force-displacement curves of armature assembly
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