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Evaluation of the Static Strength of a Mg-Sn-Al-Zn Alloy
Used for an Automotive Control Arm
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Abstract
Magnesium(Mg) alloys have been evaluated as replacements for steel or aluminum parts in the automobile industry
because of the fuel economy they can provide through reducing weight. The application of Mg alloys has been limited due
to its low formability at room temperature, which results from a small number of active slip systems. In the current study, an
extruded TAZ711(Mg-7Sn-1Al-1Zn) alloy was warm forged into an automotive control arm to evaluate its formability at
various forging temperature. Warm forging was conducted at temperatures of 200, 250, 350 and 450°C. Static strength
evaluation was performed on the as-forged specimen at 250°C. The results showed good static strength.
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Table 1 Chemical composition of Mg alloys

Chemical composition (%)

Mg alloy
Sn Al Mn Zn Mg.

TAZ711 7.0 1.0 - 1.0 91.00
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Fig. 1 Warm forging process for a magnesium alloy

control arm

Table 2 Forging conditions of control arm
Alloy TAZT711 as-extruded

Material temperature. (°C) 200, 250, 350, 450

Die temperature((°C) 300

Strain rate (/sec) 5/sec

Specimen size(mm) @ 50x450 (cylinder type)

Extrusion ratio 9.3:1

Lubrication Graphite
du VESZSS AEs & F e ¢=Y] 931
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Fig. 2 Sample position for tensile test in control arm

Knuckle connection

frame connection
Fig. 3 Static strength evaluation method
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Forging at temperature°C)

Fig. 5 Comparison of the mechanical properties

Fig. 6 Static strength result with control-arm forged at

250°C

TAZ711 As-forged

forged at 250°c
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Fig. 4 Comparison of the as-forged respect to the forging

temperatures: (a) 200°C; (b) 250°C; (c) 350°C;

(d) 450°C
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Fig. 7 Static strength tests with control-arm forged at

250°C
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