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A Study on the Manufacture of Lower Control Arm
by Casting /Forging Process

M. S. You, O. H. Kyun and W, B. Bae

Abstract

In this study, casting/forging process was used to produce an aluminum lower control arm
for automobiles. Firstly, casting experiments were carried out to get an enhanced preform for
forging the lower control arm. In the casting experiment, the effect of an additive, Sr, on
the mechanical properties such as tensile strength and elongation and the microstructure of a
cast preform were investigated. And a finite element analysis was performed to determine an
optimal configuration of the cast preform. Lastly, a forging experiment was carried out to
make the final product of aluminum lower control arm by using the above cast preform.

In the casting experiments, when 0.025% Sr was added into molten A356, the maximum
values of tensile strength and elongation of the cast preform were obtained.

In the forging experiment, It was confirmed that the optimal configuration of a cast
preform predicted by FE analysis was very useful. The cast/forged product using designed
preform was made without any defects.
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Table 1 Chemical compositions of A356

Comp. |Si [Fe |Cu {Mn |Pb+Sn|Ti|Sr |Al

6.5 (0.0310.03]10.3 003 |0.2{0.01|Rem
Mass(%)|™ -
75 0.5 0.05
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Table 2 Casting Conditions

Mold temperature(C) 250
Molten temperature(T) 730
Pouring time(sec) 10
Pouring temperature(C) 690
Water flow-rate(]/min) 30
Water temperature(C) 5
0.0, 0.003, 0.006, 0.015,
A7 = 0.02, 0.025, 0.03, 0.035,
Sr @7} (wt%) 0.04, 0.045 0.05, 0.06,
0.07, 0.08
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Fig. 1 Preform and simulation result
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Table 3 Casting Conditions for simulation

Material A356
Temperature of material | 450 C
Stress-strain rate relation ?z 112 20‘16
Punch velocity(mm/sec) 10

Simulation mode Isothermal
Friction factor{m) 0.3
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Table 4 Specification for each process in low
pressure die casting

Clasicification 250
Material A356.2
Pouring Temp 630 + 10TC

Initial Mold Temp

330(Upper) ~ 480(Lower)

P1 = 0.15 ke/cn
Pressure P2 = 0.25 kg/crt
P3 = 0.60 kg/cnt

Mold Material

Upper, Lower

SKD61

Side

FCD55/SCM4

42 o=

du A E FULxE GEF

FellA FhstAct

5 2% % 1%

51 =zl

Fig. 23 Sr 371%l dg 3= 2 duee v
B} =L Sr A7HEol 0.025%Y W 189MpaZ

- 141 -

AR SE A9-9 1ddMpadt) 23.8% ’MEI‘KI””
A& Sre AMEA Fke B+ 36%A Sr M7t
Fo] 0.025%Y W 602%E 672%A= FIEE ¢ &

At Figd ol AZAE 280 e Fz2z23L Ug
it

B

é 140

3 maximum value

L = 189Mpa (Sr 0.025%)

Sr contants(wi%)

Fig. 2 Effect of Sr contents on the tensile strenth of
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Fig. 3 Effect of Sr contents on the elongation of
a cast specimen
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Fig. 4 Microstructure of cast preforms

according to quantity of Sr
( x 500, holding time : 20min)
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Fig. 5 Solidification time of lower control arm in lower
pressure casting

Table § The tensile strength and elongation of
forging lower control arm according to
areas after T6

Tensile strength(Mpa)| Elongation(%6)
1 - -
2 216 -
3 237 -
4 241 15.8
5 243 18
6 218 11
7 217 10.4
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