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Fig. 1 U-shaped parts finite element model: (a) Geometric

model; (b) Hot stamping finite element model
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Table 1 Thermal physical parameters of 6061 aluminum
alloy
Elastic Hejdt . Specific
Temperature/ transmission heat
. modulus/ . .
C GPa coefficient/ capacity/
Wm K" (Jkg'K™"
25.0 68.9 167 896
37.8 68.54 170 920
93.3 66.19 177 978
148.9 63.09 184 1004
204.4 59.16 192 1028
260.0 53.99 201 1052
315.6 47.48 207 1078
371.1 40.34 217 1104
426.7 31.72 223 1133
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Fig. 2 Stress—strain curves of 6061 aluminum alloy under
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paths; (b) Thickness distribution along specified section
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forming quality: (a) Thickness of section; (b) Springback angle
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Table 2  Simulation value and experimental value of
springback
Angle Experiment Simulation Deviation
A6, 0.51 0.63 0.12
A6, 2.03 1.31 0.72
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Table 4 Hardness of hot stamping parts shown in Fig. 9

Hardness
Position
Sample | Sample 6 Sample 11  Average value
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D 97.6 96.7 98.5 97.6
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Effect of hot stamping process on forming quality of
6061 aluminum alloy U-shaped parts

LI Wen-ke!, ZHAN Li-hua'2, ZHAO Jun!

(1. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2. State Key Laboratory of High Performance Complex Manufacturing, Central South University,
Changsha 410083, China)

Abstract: The factors affecting the thickness and the springback of the parts were investigated including initial blank
temperature, blank holder force (BHF) and the holding time using MSC.Marc finite element analysis software. The
reliability of finite element simulation was proved by the hot stamping experiments of 6061 aluminum alloy. The results
show that sheet metal initial temperature has a little influence on the thickness and the springback when it changes in the
range of 465—565 ‘C. The influence of BHF on the forming quality of aluminum alloy is obvious. The use of 3 kN is
more appropriate. Combined with the temperature and the final amount of springback in the end of the product, the time
selection of 5 s is appropriate. The mechanical properties of the forming parts were analyzed, and compared with the
conventional solid solution quenched and aged 6061-T6. It is found that the mechanical properties of hot stamping parts
have not been weakened, and the hardness of the same hot stamping parts is less than 10%.

Key words: 6061 aluminum alloy; hot stamping forming; springback; finite element simulation
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