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The use of light weight magnesium alloy offers significant potential towards

Received 3 June 2014 improvement of the automotive fuel efficiency. However, the application of
Revised 28  July 2014 formed magnesium alloy components in auto-body structures is restricted due to
Accepted 26  August 2014 the low formability at room temperature and lack of knowledge for processing

magnesium alloys at elevated temperatures. In this study, a warm tensile test of
Keywords: magnesium alloys was performed to measure tensile strength and elongation. An
Car body . . .- .

. improvement in formability was confirmed at increased temperatures above
Forming technology about 250°C. Car body warm forming technology was conducted for forming
AZ31B‘ forming reinforced dash components of the magnesium alloy AZ31B sheet at
Magnesium alloy elevated temperatures.
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Table 1 Results of tensile test at room temperature

Material Rolling Sz;fl?th SI; ::;;;1 Elongation
Thickn: Directi 9
(Thicknees) irection [MPa] [MPa] [%]
0° 285 367 38
SPRC340 45° 316 403 36
(1 mm)
90° 299 392 39
0° 189 272 25
AZ31B 45° 197 271 23
(1 mm)
90° 205 273 19
AZ31B
° 1 2 1
@ mm) 0 95 76 7
SPRC340
(1mm)
AZ31B
(1mm)
B ~ AZ31B
(2mm)

Fig. 2 Tensil test specimens
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Table 2 Results of warm tensile test (thickness: 1.0 mm)

. Yield Tensile .
Temp. BOHH.Ig Strength Strength Elonog ation

Direction [MPal] [MPal] [%]
0° 152 201 58
100°C 45° 150 199 56
90° 158 201 68
0° 78 91 82
200°C 45° 78 91 86
90° 80 94 72
0° 56 61 83
250°C 45° 54 62 84
90° 58 61 83

0° 38 40 136

300°C 45° 38 40 138

90° 38 39 132

Fig. 3 Specimens of hot tensile test
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Fig. 4 Forming test specimens
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Fig. 5 Forming limit diagram

Fig. 6 Specimens after forming test
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B 0w

1,280W

B 2sow

1,280W 530W

5400
1,100 ‘ | ‘

230W

1,280W

630W

540W l -

930W

1,280W

4.420W

1,280W

280W

1,280W

280W
(a) Lower mold heater  (b) Exchanged lower mold heater
Fig. 8 Lower mold heater change
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Table 3 Temperature difference
Part Max. Min. .Ternp.
Temp Temp difference
Upper mold 279.1 267.0 12.1
Lower mold 276.4 263.2 13.2
Exchanged lower mold 281.6 262.1 19.5
Temp (Celsius) 7“";:;”"

=0

I27\J0

. 2400

00

Fig. 10 Temperature distribution of lower mold
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Table 4 Material properties of AZ31B (thickness: 1 mm)
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Rolling Yield Strength
Temp. Direction [MPa] R-Value
0° 189 1.584
Room 45° 197 2.167
temperature
90° 205 2.271
0° 56 1.399
250°C 45° 54 1.376
90° 58 1.322

Fig. 12 Forming simulation of 250°C
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Fig. 14 Insulator of reinforced dash mold
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Fig. 19 Reinforced dash product (thickness: 2 mm)
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Fig. 20 Measurement of reinforced dash product
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