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Table 1 Chemical composition of 5754 aluminum alloy

Mass fraction/%
Value
Si Fe Cu Mn Mg Cr Ti Other Al
Standard <0.40 <0.40 <0.10 <0.50 2.6-3.6 <0.03 <0.15 <0.15 Bal.
Measured 0.09 0.24 0.04 0.15 3.46 0.01 0.04 <0.15 Bal.
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Fig. 1 Uniaxial tensile test: (a) Equipment; (b) Sample diagram
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Fig. 2 Compression test of 5754-H111 sheet: (a) Equipment;
(b) Sample diagram
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Fig. 3 Forming limit test: (a) Equipment; (b) Sample diagram
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Table 2 Dimension of forming limit sample

Fillet Shaft Remaining  Clamping
No. radius, length, blank width, width,
R/mm A/mm B/mm C/mm
1 30 30 20 40
2 30 30 40 60
3 30 30 60 80
4 30 30 80 100
5 30 30 90 110
6 30 30 100 120
7 30 30 110 130
8 30 30 120 140
9 30 30 140 160
10 30 30 160 180

2 5754-H111 {5 & &M RHERY

2.1 FELAER

B AR IR IR AT F K] ) 2 P RE AR Q3R 3 B
Bl Hor n NRNAEBIREL rov rasy roo KT ELH
T HN 000 450, 90°RFiRFEMIIPE R AT LY . i feh
RN G5 B F1— R A8 iR P 4 FioR

HE 4 w751, EAERI AR BRI &, H
B FARAE FE 400 A LU A A, 8 R F e
KRR 1) BN A — AR 2, IR F A4k 7 FE ok
WA, RETBEISEME. &L TR

w3 STAMmE e R
Table 3 Mechanical properties of 5754 aluminum alloy

Yield Tensile Uniform  Elongation at
strength/MPa  strength/MPa  elongation/%  rupture/%
120 238 21 27

n ry 745 90
0.27 0.79 0.72 0.79
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Fig. 4 Tensile and compression stress—strain curves of 5754
aluminum alloy
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Table 4 Parameter values of hardening equation

Hardenign equation Parameter
Hollomon K =446, n=0.27
Krupknowsky K=417,n=0.27, £=0.01
Voce 00=120, R =206, C =8.9
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Fig.5 Comparison of different hardening curves
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Table 5 Parameter values of Barlat89 yield criterion

a h p m
1.1173 1 0.9823 8
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Fig. 6 Forming limit specimen after deformation
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Fig. 7 Forming limit diagram of 5754 aluminum alloy
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Fig. 8 Numerial model for aluminum alloy grider stamping
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Fig. 9 Simulation results of aluminum alloy grider stamping: (a) Thickness; (b) Major strain; (c) Minor strain; (d) Formability
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Fig. 10  Grider sample and grid measurement areas
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Fig. 11 Comparison strain of simulation and experimental results: (a) Region 4; (b) Region B; (c) Region C; (d) Region D
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Table 6 Maximal reduction rate in different regions of SHEN Guo-zhe, GE Yong-peng, LIU Li-zhong, ZHAO
aluminum alloy grider stamping Kun-min. Effect of process parameters on springback of
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Investigation and application on material model in sheet forming of
5754 aluminum alloy

FU Lei, LI Li, HUANG Ming-dong, LIU Zhen-shan, LIU Cheng

(CHINALCO Materials and Application Research Institute, Beijing 102209, China)

Abstract: An accurate material model is the basis for numerical simulation of stamping. By means of tensile tests in

three directions, uniaxial compression tests and forming limit tests, the material property data of 5754 aluminum alloy is

obtained. Based on the Voce hardening model, Barlat89 yield criterion and forming limit curves, the material model of

5754 aluminum alloy for stamping was established. With the Pamstamp-2G software, the stamping operation of

automobile girders of 5754 aluminum alloy was simulated, which was compared with the actual stamping operation. The

results show that the plastic strain calculated by the simulation is close to the experimental measurement one, the

maximum thinning rate error is within +10%, which verifies the reliability of numerical simulation.

Key words:5754 aluminum alloy; hardening model; yield criterion; forming limit; numerical simulation
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