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A Study on the Manufacture of Aluminum Tie-Rod End
by Casting/Forging Process

Hyo Ryang Kim*, Myung Kyu Seo*, Min Su You* and Won Byong Bae**
ABSTRACT

Aluminum casting/forging process is used to produce an aluminum tie-rod end for the steering system of
automobiles. Firstly, casting experiments were carried out to get a good preform for forging the tie-rod end. In
the casting experiment, the effects of additives, Ti+B, Zr, Sr, and Mg, on the mechanical properties 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 tie-rod end by using the above cast preform.

In the casting experiments, when 0.2% Ti+B and 0.25% Zr were simultaneously added into molten Al-Si
alloy, the highest values of tensile strength and elongation of the cast preform were obtained. When 0.04% Sr
were added into the molten aluminum alloy, the finest silicon-structure was observed in the cast preform. The
highest hardness was obtained when 0.2% Mg was added.

In the forging experiment, It was confirmed that the optimal configuration of a cast preform predicted by
FE analysis was very useful. The hardness of a cast/forged product using designed preform was superior to

that of required specification.
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Table 1 Chemical compositions of ADC10
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Fig. 1 Mold for the casting

Table 2 Casting condidtions

Mold temperature(C) 220
Molten metal temperature(C) 750
Pouring time(sec) 10
Pouring temperature(C) 660
Water flow-rate(//min) 30
Water temperature(C) 5
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Fig. 2 Initial configurations of the cast preforms
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Fig. 3 Results of FE analysis for initial cast preforms

Fig. 4 Modified configuration of the cast preform

Fig. 5 Results of FE analysis for the modified cast
preform
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Fig. 6 Die-set for tie-rod end forging
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Fig. 7 Effect of Ti+B and Zr contents on the grain
size of the cast specimen
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Fig. 9 Effect of Ti+B and Zr contents on the
elongation of the cast specimen
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Fig. 10 Effect of Sr contents on the tensile properties
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Fig. 11 Microstructures of cast preforms with respect

to amount of Sr
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Fig. 12 Effect of Mg contents on hardness
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Fig. 15 The Cast preform and the cast/forged product
of tie-rod end
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Fig. 16 The final configuration and the micro-

structures of a tie-rod end
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