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ABSTRACT

In the field of automobile industry, lightweight problems are very important in terms of reducing fuel and protecting
environment. To satisfy these demands, the attempt to substitute aluminum automobile components for cast steel part has
been actively carried out. To fabricate the aluminum automobile suspension part that has the same mechanical properties with
cast steel part, design conditions such as shape and dimension of part shall be established. Therefore in this study, shape and
dimension conditions of suspension part were proposed. Aluminum automobile suspension part was fabricated by semi-solid
die-casting process under the obtained design conditions. Moreover to evaluate the possibility of application to the
automobile component, stress and fatigue analysis were performed by using ABAQUS S/W and compared with those of

conventional automobile suspension part.
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Fig. 1 The microstructure of A356 after semi-solid die

casting
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Fig. 2 Strain-Stress curve for A356 after semi-solid die
casting
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Table 1 Mechanical properties of A356-T6

Young Ultimate .
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ratio(v ) stress
(E) strength
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Fig. 3 S-N curve of A356[6)

Fig. 3 & AR P2 SHo2H H2eM g
QY oz AHeasich

22 2okol HEY

FA A A7 2LYLE AJAFAY] Front
g ZATe 3 AAY @ WE E3 29
Hol 3 F YAHE IFE FF, g3d5= ¥

ol

22,1 A=A

Table 2 © 29U HFZUVoEN EZRQIE
(Ball jointyi-oll 2}&3l= 5712 33 558 e
W ok A71A X, Xy, X, Y1, Yo, Y3 B Z1, 2,7
= AAZE HolHE 833t Pothole brake
limit load & w7t FHold WAz FAlo AF
o] ZHL @ Lower Arm 9| 7R = 523,
Oblique kerb limit load = A} AX Z& A d
Lower Arm ol 7}8} ] = 3}2Z 7, Pothole comner limit
load & FHole] 2AE FEE FHE o Lower
Arm o] 7}8lA= 85 3F 7, Lateral kerb strike limit
load & §H AXBE ¥ 9 Lower Arm o 7}3ix| =
&1 F 27, Ultimate vertical limit load = o £33

- 849 -




Zojtt.
a3t

S o] FEH2HL Fig 4 o Zo] 289
9] R Aj(BushyFoll dof ¢tEHS] X, Y, z ez
25 I AAzAS J1AH 428 49
g g 82F APARTY 29U Fol EHit
&7] diol 10 A3 AbHEA 945 ol&ddx, T
A A ZdModel 1)} 4 F Ed(Model1)2
TolN i AAsginh

#3e 2edd B2A=R F4d 7

All DOF constraint
inside

(a) Initiai LOWER ARM (b) LOWER ARM after
modification

Fig. 4 Boundary conditions of LOWER ARM
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Fig. 5 Von mises stress distribution of model I case 2

Table 2 Load conditions of LOWER ARM
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Fig. 6 Von mises stress distribution of model II case 2
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Case Condition . Load Load®)
Load point X Y Z
1 Pothole brake limit load X1 Y1 Z1
2 Oblique kerb limit load X2 Y2 Z2
3 Pothole corner limit load Ball joint X3 Y3 73
4 Lateral kerb strike limit load X4 Y4 Z4
5 Ultimate vertical limit load X5 Y5 Z5
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Table 3 Stress analysis result comparison of each shape

Table 4 Fatigue analysis result comparison of each shape

Model | Model I Model [ Model I
Case | Equivalent stress(;) Equivalent stress(g) Case Cycle Cycle
1 172MPa 128.8MPa 1 1.828E6 IEI5(R351)
2 248MPa 179.5MPa 2 1.585E5 1.374E6
3 38.82MPa 32.27MPa 3 1E15(F &+ H) 1E15(% %5 9)
4 134.2MPa 75.5MPa 4 1E15(%-8+9) 1E15(5-3+5° )
5 78.35MPa 58.55MPa 5 1E15(F 87 %) 1E15(F-$<H)
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Fig. 7 Fatigue analysis of LOWER ARM
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