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Simulation of Stress and Strain Field in Counter-Pressure Casting-
Quenching Process of Automotive Steering Knuckle

TIAN Yun-can, HE Bo, PAN Yu-fei
(Research Center for Superalloy Precision Molding, School of Materials Engineering, Shanghai University of Engineering
Science, Shanghai 201600, China)

Abstract:

Due to the complexity of the structure of the steering knuckle and its difficulty in manufacturing, it is difficult
to quantify the stress and strain during the design and production. In this study, the ProCAST software was
applied to simulate the residual stress distribution of castings, and the accuracy of the temperature field
calculation was verified by comparing the measured data with the numerical simulated results. The dynamic
simulation of casting-air cooling-quenching process of automobile steering knuckle was carried out by
thermo-mechanical coupling. The dynamic variation and distribution of temperature/stress/strain in the whole
production process were obtained. The profile of automobile steering knuckle castings was measured by blue-
light scanner. The actual deformation of the castings was analyzed by Geomagic Control fitting software.
Results show that both the simulated and measured deformation basically follows the same rule and their
maximum deformation are 2.85 mm and 3.25 mm, respectively. This study provides quantitative reference for
avoiding large residual stress zone, presupposing reverse deformation and improving casting technology of
automobile steering knuckles.

Key words:
counter-pressure casting; quenching; stress and strain; numerical simulation; blue light scanning
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