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Study on the Energy Absorption of Thin-walled Tube with Prefabrication Spiral Groove

LI Yuru' |, LIU Zhongbin'* , XIAO Shoune’, WANG Huan'
(1. School of Mechanical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China;

2. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; In order to make the engine absorb more energy in the process of collision, and achieve the purpose of
increasing the safety of the locomotive passive, the thin-walled tube with prefabrication spiral groove is designed. By means of
nonlinear finite element software ANSYS / LS-DYNA | the numerical analysis of three different kinds of thin-walled structure
is done, and the energy absorption properties of pitch, spiral angle and semicircle spiral groove diameter against thin-walled
tube with prefabrication spiral groove are researched. The research shows that: (1) compared with the circular pipe and rec-
tangular pipe, the semicircle helical thin wall pipe has better energy absorption performance, and can be used as a new type
of thin wall pipe energy absorption component; (2)the pitch of the helical tube has a great effect on energy absorption, when it
is 0. 17 m, the energy absorption effect is the best; (3)when the diameter of the semicircle spiral groove is greater than 5 mm,
the energy absorption performance will decline sharply; (4)spiral angle almost does not affect the energy absorption effect.

Key words; nonlinear; numerical analysis; spiral thin-walled tube; impact-resistant
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The Finite Element Analysis and Structure Optimization Study of the Reciprocating
Piston Air Compressor's Connecting Rod

LIU Xiaoxu, XIAO Di, PU Hu
(School of Mechanical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract: Based on the SolidWorks software and design drawings of product, the crank connecting rod mechanism of the
air compressor with two stages compressing, two cylinders and double actions is assembled and sculpted with 3D. Based on
this, the dynamics simulation of the model is completed, and the load of connecting rod is got. Then the finite element analy-
sis of connecting rod under pull and press is completed. According to the calculation results and based on the principle that
the stress being small than the material allowable stress, the optimization design of connecting rod’s geometry size is carried
on. The weight of connecting rod is reduced by 12.5% after optimization, and the analysis results can be used as the refer-
ence to improve the design of the air compressor.

Key words; air compressor; connecting rod; finite element analysis; structure optimization





