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Application and Development of Magnesium Alloy in Automobile Parts
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Abstract: Magnesium alloys play an important role in lightweight parts, especially in the field of automotive parts has been
widely concerned. The development history of magnesium alloys at home and abroad, the application of magnesium alloy
in automobile parts and its role in light quantification, energy saving and emission reduction and improving safety
performance are summarized. The research and future development trend of magnesium alloys in automobile field at home
and abroad are analyzed from the aspects of automotive engine, wheel hub, bodywork and bracket parts.
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Tab.l Performance parameters of several common 10 25 ,
materials
R SEMERLE LSRR TRE ZL
[EEREEES
/x103kg/m} IGPa IMPa (35 MPa)(%)
B 1.74 45 200-300 30-60 ’
Bk 7.8 180 200700 10-17
HEE 2.7 70 200-350 2~5
TAZ Y} 1.5-2.0 15~25 100-250 N/A
R2HEERFEZHREENER
Tab.2 Lightweight effect of magnesium alloy auto parts
R gEE  WAER  ORRER REESH 1.3
EEE kg kg kg (%)
ALS 5.4 12.8 7.4 58
1.93%,
EIPAENH 36.2 55.2 19.1 35
HSAME 18 3.2 14 44
HEZE 7.2 145 7.3 50
B 25.9 62.2 36.3 58
T 21 31.2 10.2 33
2 18 3.9 21 54
e 3.9 5.6 17 30
I 0.9 40 31 78 ’
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Tab.4 Corrosion results of AM-SC1 engine cylinder and
AZ91 engine cylinder in two environments

MRS a &SR /(mg/em/day)
= 1£3.5% NaCl AM-SC1 0.86
TaFIEIMg(OH) 2+ AZ91E ingot 0.44
AM-SC1 3.9
J=2u7E5%NacCl+
AZ91E ingot 1.63
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Fig.5 Physical picture of superplastic die forging magnesium
alloy automobile wheel hub (5% NaCl) FE#FAZOLD 0.27
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Tab.3 Mechanical properties of magnesium alloy wheels at AM-SC1 AZ91D A380.
different temperatures
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93 307 221 1&0
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200 197 121 355
260 110 76 57.0
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Fig.6 Polarization curves of five type of metals in 5% NaCl
solution
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Tab.5 Comparison of fatigue damage value of bodywork 6 m/s
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Fig.8 Acceleration curves ofthe three collisions
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Fig.9 Temperature field simulation results with injection velocity 6 m/s

/
AZ80 AZ31
10 5 mm
2)
AZ31 260
270 MPa AZ80
320-330 MPa, 10% 12%,
360-400 °C ,AZ31 3
AZ80
(4)
(a)AZ31 37z (b)AZ80%E
E 108G HiF

Fig.10 Magnesium alloy forgings
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