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Optimized Design of Steering Axle Housing for Wheeled Combine Harvester

Ma Li’ na
(Beijing Key Laboratory of Optimized Design for Modern Agricultural Equipment, China Agricultural University ,
Beijing 100083, China)

Mao Enrong Zhu Zhongxiang Song Zhenghe

Abstract: Three typical work conditions were chosen to analyze the forces of steering axle housing of
wheeled combine harvester. The effect of different section forms of wheeled combine harvester on strength
and rigidity of steering axle housing were studied. Then, the optimized design method of steering axle
housing was put forward. The strength and rigidity of steering axle housing for a certain type wheeled
combine harvester were analyzed in ANSYS. Meanwhile, its section forms and dimensions were
optimized. The improved steer axle housing not only satisfied the demand of strength and rigidity, but
also reduced its weight by 17. 8% , and enhanced its manufacturability at the same time. The reasons for
stress concentration were studied and the optimization processes were proposed.

Optimized design Stress
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Fig. 1  Sketch of forces on steering axle housing of

wheeled combine harvester
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Fig.2 Section forms of steering axle housing
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Fig.3 Stress curves under different conditions
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Fig.4 Deformation curves under different conditions
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Fig.5 Flow chart of optimized designing steering axle
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Fig. 6 3-D model of steering axle housing for a

certain type combine harvester
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Fig.8 Stress distribution on existing steering axle housing
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Fig. 9 Improved section form of steering axle housing

for a certain type combine harvester
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Fig. 10 3-D model of improved steering axle housing

N 27. 8% , BT LA AT LUK 225 1m i 5 ot — Ak

%1Ei§[’nﬂ1‘ﬁﬁéﬁﬁl%f§$/i,ﬁﬂt,\kfﬁ b
I a, o 5 1) M o2 70 2 3R L VW RE B AR 1F T, R
e/ o

KL a. b it e, g m pr e i W o H AR

il

bS]

)

FIL S S R A e D

Fig. 11 Stress distribution on improved steering

axle housing
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Tab.1 Comparison of stress and deformation of
unimproved and improved steering axle housing

under three different working conditions
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