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Design Scheme of Casting Aluminum Alloy Wheel to Improve Metal Utilization Rate
Zhao Lihong', Bi Tao’
(1.Hebei Light Alloy Wheel Technology Innovation Center, Qinhuangdao Xinglong Wheels Co., Ltd.;
2.Bundy Fluid Systems Co., Ltd.)
Abstract: The design scheme of low-pressure casting aluminum alloy wheel was carried out to improve the metal
utilization rate, such as the lipless rim structure for the inner rim of the wheel, the double-layer weight reduction
nest for the back cavity of the spoke, and the open weight reduction nest for the wheel center. The example analy-

sis and actual production verification show that the design scheme can effectively improve the metal utilization

rate of aluminum alloy wheel and reduce the production cost.
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Fig.1 Desinging zone of division wheel
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Fig.2 Designing [ree zone of wheel rim
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Fig.3 Machining rate of wheel rim with diffrent pulling angle
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Fig.4 Wheel rim structure with wheel lip
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Fig.5 Machining allowance of wheel rim with or

without wheel lip
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Fig.6 Weight-decrement Fig.7

Design of double-layer

cavity of back cavity in weight-decrement cavity stru-

common spoke cure
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Fig.8 Design of weight-decrement cavity for closed
or open wheel core
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1.4 FRIEMEIT

TR T 0 32 % 0 R 52 e — MR AR ME 222 L BT A
Z i T TR A v 4 S R R A R BRAED {E AT M S
PSS AP LAY T 25 b HEAT B0 o )40 2R 0 T 18T Y S W
TR J2 o T AR o 0k P 2k SR A v R R 236 1 A T TR
SR IE AL TR s 25 IR 5. BB b —Fh
B A AR AT Y G R O S BOTE IE TS I L AN (H BB
i 3 2 R8BI AP LR A R B v 4 JE R R %

2 Ly E

PL18X7.5 ] BUAS AR G4 X R Ok B iE B i J7
FWARE. Pk aT OIS 4250 1 B IR B 4R AT
[t B Bl B A B/ TR e 1.2 mm, 423
HRHR e /AN Ab 4 i TE Dy 11 mm, W] 10~&] 15,

B 10 Atk T Ede s . T RVE R O 5
TR ISR 4 451 s @ B B R ] 078t @ %
8T T 0 T 5 (D %6 R ekl 5 Ay PR U S 0 T
BT 5E  h BedB AL o HL 50 0ol B 8y 3 P R o

B ik E e i BRI eIt . R
BRI Ab i 2 o B I 2k, RS B2 XSO HLIN T 5 RHIX
B RTLAE Y NEC AL E AL Sy T R AR R LM
AR IE AT 1.2 mm, B HERE R T 2 b
AREESR LN T4 X — R M AR BE g o 3.4
mm, 3R ERHE & 4.7 mm,

12 R OCAGTT 45 %8 75 F 10 0 7 33 45 1 0 ol o
T Ny B U L O DR Dy B AT e R B

=z /
“rtrrrsr,

Fig.11 Design of blank be-
fore optimization
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Fig. 10~ Wheel strucrue
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Fig.12 Weight-decrement cavity Fig.13  Structure de-

sign after optimization
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Simulation of Solidification Microstructure of Brazing Seam in Semi-solid

Brazing Assisted by Magnetic Pulse
Li Yulian, Huang Shangyu, Deng Lingbo, Li Qingning, Feng Ke
(School of Material Science and Enigeering, Wuhan University of Technology)
Abstract: Zn-15A1 semi-solid solder was prepared and brazing experiment of Cu/Al tube was carried out by mag-
netic pulse assisted semi-solid brazing. The shear rheological behavior of solder during brazing process was ana-
lyzed based on LS-DYNA, and the relationship between shear rate and initial nucleation density was established
combined with microstructure analysis of the joint. The nucleation model was coupled to the subsequent cooling
process, and the solidification behavior of the brazing joint microstructure in the semi-solid brazing process assis-
ted by magnetic pulse was simulated and analyzed by ProCAST software. The effects of the brazing temperature
and shear rate on the solidification microstructure were analyzed. The results indicate that the grain size is in-
creased obviously with the increase of brazing temperature. As the shear rate increases, the nucleation density is
raised, and the number of grains grows while the grain size is decreased. When the brazing temperature is 410 °C,
desirable microstructure of the brazing joint can be obtained, and the grains become round and smaller.
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