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Fig. 1 Structure and weight comparison of traditional steel shock tower and cast aluminum shock tower
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Fig. 2 Evolution of design process of cast aluminum shock tower at the development stage from TG0, TG1to TG2
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Fig. 3 Three sampling positions in each cast aluminum
shock tower, named 1°, 2", 3
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Fig. 4 Stress and strain curves of Al alloy specimens produced by
three kinds of casting processes and at three positions
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Table 1 Tensile properties of Al alloy specimens produced
by three kinds of casting processes and at three positions

FHOTE MR

/MM R/MPa Ry,/MPa A%

R-1 M ZL114A 3.90 243 155 6.7
R-2 J&EEE  ZL114A 3.24 244 158 7.1
R-3 Mf  ZL114A 3.26 230 150 58
S-1 W AlSi7TMg 2.99 228 131 132
S-2 W AlSi7TMg 3.05 234 145 116
S-3 W AlSi7TMg 2.96 222 132 108
T2-1 4J&% AISilOMnMg 3.07 201 130 138
T2-2 4J@% AlSil0MnMg 3.13 202 133 143
T2-3 4:J8%Y AISil0MnMg 2.93 205 135 141
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Fig. 5 Microstructures of Al alloy specimens produced by three kinds of casting processes

(a) HEETRERX

(b) J&t&

(c) W& (d) 2&E2

Ele =#i5S T 2REREINERXIFEAIX NI
Fig. 6 Comparison of X-ray detection in the top area of shock towers produced by three kinds of casting processes
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Table 2 Defects and porosity requirements for cast aluminum parts

e iR Imm XI5 / Bl 444 ( ASTM E505) SHILBIEI%

AIX [ 19% 1
fLpg <95 BIX. / 24% 17
CIX /3% 26
AIX [ 1% 11
9.5~ 25.4 BIX /24 33
CIX /3% 45

g <254 ASVFA I At A
AIX [ 19% 3
W 9.5~25.4 BIX /24 40
CIX /3% 55

Jezk <25.4 EN Wi A3
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Table 3 Ejection force test with rivet nuts for three types Table 4 Maximum torque test for three types of
of shock tower /kN shock tower /Nm
LSS TR T 2k JE Ao fib#y SRR IR HHAROR TR by SrJE

M8-1 =1 3.72 2.7 2.4 M8-1 =15 45 44 45
M8-2 =1 3.07 2.9 2.3 M8-2 =15 42 47 49
M8-3 =1 3.42 3.1 3.4 M8-3 =15 46 43 48
M8-4 =1 3.22 2.6 3.6 M8-4 =15 42 46 47
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Fig. 7 Appearance of SPR connection for three types of shock tower
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Fig. 8 Dissection photos of different SPR connection combinations for three types of shock tower
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Table 5 Evaluation of different SPR connection combinations for three types of shock tower
o) T A RFLIRHE 20k K A Pl dme VRS A
/mm /mm himm 72Vl Y2 t/mm EH
1 ZL114A/3.0 B340-590DP/1.2 +0.32 - - 0 N
2 " ZL114A/3.0 5182/1.2 -0.19 0.77 0.72 1.06 Y
3 i ZL114A/5.0 5182/1.5 +0.22 0.85 0.90 412 \%
4 ZL114A/3.0 BR1500HS/1.2 - 1.42 - 0 N
5 AlSi7Mg/3.0 B340-590DP/1.2 -0.26 0.21 0.54 0.99 N
6 -~ AISi7Mg/3.0 5182/1.2 -0.17 0.55 0.57 11 Y
7 AlSi7Mg/5.0 5182/1.5 +0 0.85 0.86 2.42 \'%
8 AlSi7TMg/3.0 BR1500HS/1.2 -0.12 0.54 0.55 0.67 \%
9 AlSi10MnMg/3.0 B340-590DP/1.2 -0.08 0.70 0.68 1.32 Y
10 i AlSi10MnMg/3.0 5182/1.2 -0.19 0.54 0.71 0.45 \%
11 e AISi10MnMg/5.0 5182/1.5 -0.05 0.42 0.44 2.36 Y
12 AlSi10MnMg/3.0 BR1500HS/1.2 -0.07 0.55 0.42 0.32 \%
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Table 6 Comprehensive comparison of performance and economy for three types of shock tower

S| et fib AR
R ZL114A AlSi7TMg AISi10MnMg
Jiti Bl FEE /MPa 154 136 133
b /MPa 239 228 202.7
i %1% 6.5 11.9 14.1
FF & JEIAA 2 2 4
ERIA 6000 4000 200
LB 50 30 400
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Comparison and Analysis of Three Kinds of Casting Processes Producing
Aluminum Shock Tower

ZHANG You-guo', WANG Xue-feng', HUANG Zhi-gang®
(1. Aiways Automotive ( Shanghai) Co., Ltd., Shanghai 200000, China; 2. Shunda Mould Technology Co., Ltd., Jingjiang
214500, Jiangsu, China)

Abstract:

Three kinds of casting processes, investment casting, sand casting, and high vacuum assisted high pressure
casting, for the production of aluminum shock tower were employed at the development stage. Differences in
the microstructure, mechanical properties, connection performance and Al alloy materials for the shock towers
produced respectively by three kinds of casting processes are compared and analyzed. Finally, according to
the practical production and application results, the advantages and disadvantages of three kinds of casting
processes producing aluminum shock towers are summarized.
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aluminum alloy; investment casting; sand casting; high vacuum assisted high pressure casting; shock tower
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