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The Properties of Aluminum Sheet for Press Forming
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Abstract : Aluminum sheet materials have 1.3 million tons of demands in a year. And it is considered,
approximately 60% of these materials are press worked to be processed into products. Though the
aluminum sheet materials, the strength improved aluminum alloy sheet materials by adding various
elements, and also the intensity adjusted aluminum sheet materials by temper are widely used. Here,
the forming characteristics by alloying and tempering the aluminum sheet materials for fabrication,

especially deep-draw ability are explained.
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Fig. 1 Shipping volume and demands classification of aluminum sheet materials.
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Teble 1 The alloy classification of wrought aluminum

materials.
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Table 2 The chemical compositional standard of aluminum alloys. (mass%)
b EEe] 125 (%)
is) Si Fe Cu Mn Mg cr Zn Ti Al
A1050 =0.25 =0.40 =0.05 =0.05 =0.05 - =0.05 =0.03 99.50 21k
A1100 =1.0 0.05~0.20 =0.05 — — =0.10 — 99.00 21k
A1200 =1.0 =0.05 =0.05 — — =0.10 =0.05 99.00 1 E
A3003 =0.6 =0.7 0.05~0.20 iHO=51RS - - =0.10 - TRER
A3004 =0.30 =0.7 =0.25 1.0~1.5 0.8 ~1.3 — =0.25 — z
A5052 =0.25 =0.40 =0.10 =0.10 22 ~28 | 0.15~0.35 =0.10 - K
A5454 =0.25 =0.40 =0.10 0.50~1.0 24 ~3.0 | 0.05~0.20 =0.25 =0.20 4
A5182 =0.20 =0.35 =0.15 0.20~0.50 | 4.0 ~5.0 =0.10 =0.25 =0.10 K4
A5083 =0.40 =0.40 =0.10 0.40~1.0 40 ~49 | 0.05~0.25 =0.25 =0.15 K
A6016 10 =18 =0.50 =0.20 =0.20 0.25~0.6 =0.20 =0.20 =0.15 K4
A6061 0.40~0.8 =0.7 0.15~0.40 =0.15 0.8 ~1.2 0.04~0.35 =0.25 =0.15 7
#£3 JISHETHWLhBZERIRKES? 250 55 |
Table 3 Temper symbols used in JIS standard. \ H18#%f
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Fig. 3 The stress strain diagram of A3003 alloy sheet.
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Fig. 2 The flow chart of temper.

Fig. 4 The relation between strength and elongation of
aluminum alloy sheet.
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Table 4 The mechanical property of aluminum alloy sheets.

5 AR E w2l (1o It AE
c&% &% - g5 Gl &
2R & - ;A TS (MPa) vS (MPa) EL (%) nf i Er (mm)
1000 % A1100-O 94 32 43 — — 10.8
3000 % A3004-0 175 62 27 — — 8.7
A5052-0 206 98 23 0.26 0.66 9.6
5000 %
A5182-0 284 137 28 0.30 0.79 9.6
6000 % A6016-T4 235 127 28 0.26 0.70 —
AR SPCC 314 176 42 0.23 1.39 11.9
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Fig. 5 The relation between true strain € and moment n
values of aluminum alloy sheets and a steel sheet.
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Fig. 6 The relation between noninal strain e and m values of
aluminum alloy sheets and a steel sheet.
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Fig. 7 The stress state of deep drawing.
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Fig. 9 The relation between the punch shoulders R and
LDR.
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Fig. 11 Rectangular shell fracture limit of aluminum alloy sheets.
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