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Design of Wheel Hub Spray Device and Numerical Simulation

of Quenching Process
GUO Ruichao'?,BI Jiacheng'?,LIANG Dandan'?,GAOQO Xiaobo®,

(1. School o f Aeronautical Engineering , Shandong University of Aeronautics,Binzhou 256603,China;
2. Shandong Engineering Research Center of Aeronautical Materials and Devices ,
Shandong University of Aeronautics , Binzhou 256603,China;

3. Binzhou Bohai Piston Co. Ltd. ,Binzhou 256600,China)

Abstract: Heat treatment is an important process in the wheel manufacturing process. The pool bath
quenching method widely used at present is easy to cause large residual stress in the wheel hub and in-
crease the production cost. In order to solve the problem of quenching method,a new spray quenching
method is put forward, which can make the surface of the wheel uniformly contact the quenching liquid at
the same time,starting from the problem that the residual stress is too large due to the different time of
the traditional pool quenching method. Firstly,the wheel hub spray device is designed with AutoCAD 3D
modeling software. Then,based on ABAQUS finite element analysis software, the temperature field and
stress field distribution of the 6061 aluminum alloy wheel under spray quenching and pool bath quench-
ing are solved by using the sequential heat-force coupling method and combining the heat transfer coeffi-
cient,thermal matter and mechanical property parameters of the material. The results of finite element
numerical simulation show that the distribution uniformity of the temperature field during hub spray
quenching is better than that during pool quenching,and the residual stress value of each part of the hub
after spray quenching is smaller than that after pool quenching.

Keywords: hub;spray quenching;bath quenching;numerical simulation;residual stress
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