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Design of grinding fixture for thin wall parts of liquid plastics

LIU Jiangang'*, DU Fengjiao'
(1. College of Mechanical and Electrical Engineering , Wuyi University , Nanping 354300, China;
2. Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University » Hangzhou 310018, China )

Abstract: In order to improve the machining accuracy of cylindrical grinding of thin-walled parts, a kind of
grinding fixture for thin-walled parts was designed using liquid plastic. The theoretical analysis of the fixture
shows that the radial expansion stress (25.22 MPa) produced by the thin-walled sleeve on the thin-walled parts
can overcome the friction force (200 N) produced by the cylindrical grinding of the thin-walled parts. The
finite element analysis of the deformation of the thin-walled sleeve by workbench software shows that when the
pressure of the liquid plastic in the sealing chamber reaches 7.44 MPa, the radial expansion stress of 101.78
MPa can be produced by the liquid plastic on the outer surface of the thin-walled sleeve. Through the simula-
tion of the valve core and the theoretical calculation of the screw plug tightening torque, the results show that
the required tightening torque is 2.58 N * m, the maximum deformation of the valve core is 0.002 1 mm, the
maximum stress is 25.22 MPa, and the maximum strain is 0.000 13 mm. The reliability analysis of the fixture
shows that the stress reliability is 100%. The results show that the fixture designed in this paper is safe and
reliable, and can be used for grinding thin-walled parts.

Keywords: fixture; liquid plastic; thin-wall sleeve; sleeve valve core; finite element analysis; reliability
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