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Abstract

Auto industries have tried to employ lightweight alloys to improve the fuel efficiency of manufactured vehicles, as the
environmental concern becomes an important issue. Even though the aluminum alloy is one of the most appropriate
lightweight alloys for auto parts, the low formability of an aluminum alloy has been an obstacle to its application. In order to
resolve the low formability problem, a recent study (Lee et al., 2017 [1]) showed that the infrared (IR) local heat treatment
can improve the formability with a reduction of heating energy. However, the aforementioned study was limited to only a
linear line heating. Since many of the available auto parts as applicable to vehicle manufacturing have a curved line shape,
the heating experiments for a curved line should be studied. The possibility of building IR lamps having complex shapes is
an advantage of the IR lamp, since it can control the heating shape. This work conducted the IR local heat treatment for the
curved line. The experimental results show that the IR local heat treatment can improve the formability of the aluminum
alloy for curved line. Additionally, it is shown that the IR local heat treatment also reduces the heating energy when it is
compared with the furnace heating which heats a blank as a whole. A numerical simulation with a stress-based forming limit
diagram also supports the experimental results.
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Table 1 Properties of AA5083
Young’s Poisson’s ratio | Yield Normal
modulus stress anisotropic
coefficient
71 GPa 0.3 130MPa | 067 (R)
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(b) Intermediate heat treatment for AA5083
2 Effect of heat treatment on the mechanical
property
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Table 2 Change of mechanical properties according to
temperature of the heat treatment before the
tensile test
Ultimate As received | 300C heat | 400C heat
tensile treatment treatment
strength 300 MPa 290 MPa 270 MPa
Table 3 Total elongation in the intermediate heat
treatment
Total As received | 300C  heat | 400C  heat
Elongation treatment treatment
20.7 % 30.9 % 31.9%
’As received‘ ’ 15% first tension‘

(@) As- recelved (b) After 1% tension (c) After heat
treatment (d) After fracture
Fig. 3 Microstructure of AA5083
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Table 4. Voce hardening parameters of AA5083
A (MPa) B (MPa) C

359.8 226.1 14.0

Equivalent plastic strain

0.288
0.254
0.216
0.180
0144
0.108
0.012
0.036
0.0

Fig. 4 Simulation result
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Fig. 5 Stress-based FLD data without heat treatment
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