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Design and Analysis of a Semi-Automatic Track

Tapping Machine with Independent Operation

ZHAO Nai-ao, RU Shao-feng, LIANG Dong, ZHANG Yan

College of Mechanical and Electrical Engineering , Hainan University s Haikou 570228 , China

Abstract: In view of the problems of high cost and difficult operation of tapping machines in China, we de-
signed a kind of semi-automatic track tapping machine that can operate independently. Its mechanism is
simple and easy to operate. We used Solidworks software to make the overall design of the tapping machine
and parameterized solid modeling of the rail device, walking agencies and cutting device. We imported the
key parts of the whole tapping machine into Solidworks simulation software, used modal frequency, static
stress and load case for finite element structural analysis, and obtained the first 5 levels of frequency
modes and stress, strain and displacement maps. The results of analysis showed that vibratory deformation
mainly occurred at the point of contact between the contact rod and the epidermis of the rubber tree, and at
small and low-order modal frequencies (up to 11. 95 Hz), the rail device and the walking agencies did not
resonate; that no obvious stress strain concentrated appeared in the walking agencies, but displacement de-
formation was likely to occur in the guide wheel at the inner wall of the guide rail; and that when the Mises
stress of the upper surface of the L-type tapping knife increased along the direction of the shear stress, the
tapping resistance of the tapping knife increased in the same direction, and the displacement deformation
was not affected.

Key words: tapping machine; institutional design; structural analysis; finite element
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