3 BRI

ARSI AR BEE HRG, SAEARL & 2k TR 0 B MR AR s i E U B i [3]. B 3k 518 B LFR,2024,45(5):67-72.
LIAO Fei, CHEN Hao, GUO Weike, et al. Simulation analysis of automotive transmission shaft tube based on
transient dynamics[J]. Automation & Information Engineering, 2024,45(5):67-72.

Yy A 24 A= = ol b NkR*
ETHRSHNERNREAEHEERE D
BEE BRiE #ihRE BBEE P RAE
T ARARE R ehlE R U RAA DA R HOR B A SEie =, 778 7 510075)
FOZE : S XhR A AL i A 28 S2BR T 00T (5 B B E R, SR TS UG8 B e TR PR TR0 4% S
HEBATBEAS I I SRR TT . T AR NGRS T A AT, BB, AT RIS ARZ MR o BT 4
SRANBE A A1k 28 . 07 B R, FEER AT RN B4 3 s I, BRI 10 X J7 14308 18 K 2.806 5 MPa.
SE AR ¥ 5 KON 6.452 6 X103 mmis. X J7 M5 AR TE iR 1,401 7X10° mm. Y J7 M 45148 T i KN 2.151 8 X
10° mm, BIFF AL B R o 12000 B T RAF I AL B B AT R v, T E B BT AL VR AL B Bl b 11
S SE AN B I R M R W BRI AT S AL, R — AR R AR BN I AT S PR AR A 5
KHEIR): BRI ARSI 07
FEDHES: 16659 MHRFRASAS: A NEHS: 1674-2605(2024)05-0010-06
DOI: 10.3969/j.issn.1674-2605.2024.05.010 FFRUFKREL

Simulation Analysis of Automotive Transmission Shaft Tube
Based on Transient Dynamics

LIAO Fei CHENHao GUO Weike MAO Luyao LUO Liangchuan

(Institute of Intelligent Manufacturing, GDAS/ Guangdong Key Laboratory of Modern Control Technology,
Guangzhou 510075, China)

Abstract: In response to the strength and plasticity requirements of automotive transmission shaft tubes under actual working
conditions, computer-aided design and finite element software were used to conduct transient dynamic equivalent stress, directional
velocity, and structural deformation simulation analysis of the transmission shaft tubes. Nonlinear characteristic analysis results such
as plasticity, deformation, and strain, as well as time-varying curves, were obtained. The simulation results show that when the load is
applied at the 3rd second, the maximum equivalent stress in the X direction of the transmission shaft tube is 2.806 5 MPa, the maximum
directional velocity is 6.452 6 > 10 mm/s, the maximum structural deformation in the X direction is 1.401 7 % 10-® mm, and the
maximum structural deformation in the Y direction is 2.151 8 <10 mm, all of which meet the requirements of Hertz theory. The load
characteristics of the transmission shaft tube obtained from the simulation analysis in this article can be used to evaluate whether the
strength and plasticity of the automotive transmission shaft tube meet the design requirements and optimize the structure during the
design phase, providing useful reference for further improving the structural design rationality of the automotive transmission shaft
tube.

Keywords: transient dynamics; automobile transmission shaft tube; load characteristics; simulation analysis
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