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F1 606THEEHULERS
Table 1 Chemical composition of 6061 aluminum alloy

JLER Si Mg Cu Mn Cr Zn Ti Fe

GHEw/% 0.5 0.8 0.35 0.15 0.15 0.25 0.15 0.7

B1 BSEBAAESER
Figure 1

Liquid forged alumi-
num alloy hub
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Figure 2 Schematic diagram of sampling position

of hub
60 MIN
36+0.5
30
25
T~
s
w =N 1.6
> l3;).4 ﬁ
I+ s
= O
S AN
= HA7: mm

3 H ik R~ E
Figure 3 Dimension of tensile specimen
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Table 2 Preparation process of aluminum alloy hub

DETE ot THE R/ BEREE/ RIE
WEE/COREE/C IREE/C MPa IS a] /s

(mm-s ')

720 200 350 120 25 35

x3 RBESSHAKETZ
Table 3 Heat treatment process of wheel hub alloy

IR /'C @R /h RRGREE/C IR TR /h

560 5 185 3

x4 FBESHRBAEIRACAAMIER
Table 4 Tensile properties of aluminum alloy hub

K A;  Pohisk BE/MPa i IR IR EE /MPa  FE{H2/ %
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N 46 2% 365 337 14.3
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Eyie 343 317 10.3
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(a)—outer rim; (b)—inner rim; (c)—spoke; (d)—rim.
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Figure 4 Microstructure of different positions of the hub
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Figure 5 Diagram of grain size measurement by cutoff method
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Table 5 Grain size in different parts

PR AR AL ARLEREE /pm BRI/ am SRESUNEL  SONECTE

51.675 5.261
4 52.708 56.220 5. 204
ME 5.032
64.279 4.631
62.748 4.701
2 62.01 64.403 4.735
e 4.630
68.453 4.45
66.72 4.523
79. 861 69. 29 4.005
i 4.432
61.289 4.768
76.389 4.133
64.279 70.957 4.631
e 4.350
72.203 4.296
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Figure 6 Hub static load simulation model
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Figure 9 Hub stress cloud chart
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Mechanical Properties of Liquid Forging 6061 Aluminum Alloy Wheel Hub
and Abaqus Simulation Analysis of Its Static Load-Bearing Capacity

YE Xiao',SUN Yuejun",LIU Jie*, XUE Minghu®,ZHONG Li', YAN Hai', WU Chengge'
(1. College of Construction Machinery, Shandong Jiaotong University, Ji’ nan 250357, China; 2. Tianjin Nanuo
Machinery Manufacturing Co. , Ltd. , Tianjin 300457, China; 3. Jiangsu Jiaming Carbon New Materials Co. , Ltd. ,
Lianyungang 222300, China)

Abstract: 6061 aluminum alloy wheel hub was prepared by liquid die forging, and the mechanical properties of different parts
of the wheel hub after heat treatment were tested. Abaqus simulations were also used to analyze the static load bearing
capacity of the wheel hub. The results show that the mechanical properties of different parts of the wheel hub are different.
The highest performance position is the outer rim, where the tensile strength reaches 375 MPa and the yield strength is 345
MPa. The rim has the lowest performance, where the tensile strength is 343 MPa and the yield strength is 317 MPa. The
performance difference of different parts of the hub is mainly due to the grain size. The grain size at the outer rim is the finest,
reaching 5.032, while that at the rim is 4.350. Abaqus simulation results show that the performance of the prepared hub
meets the design requirements under static load.

Keywords:liquid die forging;6061 aluminum alloy;hub;static bearing; Abaqus simulation

(AR G - 40



