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Features and Formability of Aluminum Body Sheet for Automobile
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Abstract: The reduction of CO» emission is an important subject in the automotive industry also
out of consideration for global environmental problems. Body weight saving by application of
aluminum is an effective means to improve fuel economy and hence to reduce CO. emission.
Accordingly, shipment of aluminum materials for automobiles is increasing steadily. Aluminum
body sheet is an aluminum alloy material that has been developed to be applied to automotive
body panels. 5000 series alloys were used at the beginning of application. Currently, however,
6000 series alloys are popularly used. In this paper, characteristics of some commercial alumi-
num body sheets are outlined focusing on press formability. Moreover, formability indices which
are important in material selection and development are illustrated.
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Fig.1 Trends in the shipment of aluminum alloy sheet for
cars, and the number of car models which adopted
aluminum body sheet.
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Fig.2 History of development of 5000 series aluminum
body sheets.
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Table 1 Mechanical properties of typical aluminum body sheets.

5052-0 206 98 23 0.26 0.66 9.6 - — At

5182-0 284 137 28 0.30 0.79 9.6 1.96 — At
5000 %

TG19-0 267 127 31 0.31 0.71 10.0 2.02 Wt FAFEM

TG25-0 274 117 85) 025 0.73 10.3 2.03 Wt FAFEM

TM30-T4 214 110 27 0.24 0.73 9.9 1.97 Wt FEFEM
6000 % TM45-T4 224 115 28 0.26 0.74 10.1 1.98 Wt FEFEM

TM67-T4 250 117 31 0.30 0.74 10.2 2.00 Wt FEFEM

iR SPCC 314 176 42 0.23 1.39 11.9
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Fig.5 Bake hardening behavior of the developed

6000 series aluminum alloy sheet.
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Fig.6 Bake hardening property of the developed
6000 series aluminum alloy sheet.
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Fig.7 Age hardening behavior at room temperature
of the developed 6000 series aluminum alloy
sheet.
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Fig.8 Forming limit B.H.F. of the developed 6000 series
aluminum alloy sheets.
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Fig.9 Experimental press-stamped panel of the
developed 6000 series aluminum alloy sheet.
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Fig.10 S-S curves of aluminum alloy sheet and steel
sheet.
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Fig.13 Model die for experimental press forming.
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