FE6OEEMIERSH

WA T BRI
BER ElHE
CPRLTSEEERSHRESMENR AF - 95049)

1. 6 f# B : 199656 523 0~26
2, FIBFR : R=35 L FE, 23471

3. BERSmERE

AE TR, BEERY I V- a vtk WTENR
BEAHRERA LT, BERREIC Y 2ERA, ¥4
OBEEREOTREITA 2L 5T AL EANE L,
EHREFR I 2 b—¥a v oEoh BRSO
O AAHER O TENTESNS ORMELHEL, £
Ml 23— BB LR L FOBIIMREL-bDELT
A ERD 2, BEEEELO7 LI =9 LASKRO
#AEbEIc & 2 TREROER DI AT EERBA L.
IERRR PRI L. £ORUMTEESE L OUBIC L -
THEEL 720
3.1 FEpEREAeHN

TEEMM T T  FhoR4e D SRTERRATHIZ h
TWizdd, AT T ENRRAHREEE LT, LI
WHIH T OBIERA AT 5,

14 OUEM ST I RS 0T, ChE TS O
WERHASBREIN TV Y, BENFERTSALNT
BY., TCRKRBESESPHHLESICERS L, Sl
HORERORER.

f:’(%’"w)dhb (1)

EAMETRAOTOD, I T\ eR3WEHLE L AD
FBUOTA, 0, FHREES. ol 3HSET, eldfEM$
A aBLUORMEERTS 2,

R (1) DaBLUdDEERET 2 oI IZRIE 2 T
OIEF R B BIIBERE T O LESH B, AWIF
Tl —4h5 R & FH O T 5 RER T OB 095
SR B AEARB LTS,

AT O > RIS 2 H 8, BE 1.Omm O
SEREOT L I =7 AGGEHR (A1100 -0, A2024 - T4b
& TFAS052 — 0) LFEX 0.3mm O¥EHR (SPCC) TH 5,

ThEFNORBEIROS R &5 o W B EIOF IR
M0 (3 AMEIOFHEHE) % Table 1z, EMaebB LU LS
Table 2 iz7R73, ‘
3 2 FEROERVEABBLU Y Ialb—¥a bk
LERORER & SEEOT L I —y ASSRER Y Y LS
YEEEEEREN Lo LEB L 2EE L U 3BDE
SRRIOREH (Fig. 1) 2RV, FEHROBIAEEME
BETLZ Ltk - BT 2RBIRB LT =
LAEESROES DEAL, LM ERAIL N & 2HEE
LTwa, £/, BEEOEZI10~30um TH -7,
ZHhoOFEERY S, ImmiERTEx 0ROME 7S v
2 ERAEL. BERFEMAWERDY 4 X PIEERE DR
BAiT o, M2 FRid40mm, £ o FEFERT4nmTH
%, 2EB U EORERICH LT, TAENEL8mmE
KT A4mm DY A RERH W, ¥4 ZAFEER VTR
SmmTHh i, BEROHHEICT v 7 A% X T LV—8mLT
L. Lb#EZ ik Siebel DR TE L, HBRP—ELL
fzo 1586, Siebel DRUTHELR DS ARG (i3, HEEH
O—H5 R IC X > TReb /- Table 3 DA,

Table 1 Tensile prope'rties of materials.

A1100 A2024 A5052 SPCC
F-value (7 = F&" } /MPa 179 749 401 615
Work-hardening exponent, n | 0.26 0.19 0.30 0.20
Lankford value, » 0.80 0.78 0.72 1.41
Tensile strength /MPa 96 479 202 355

Table 2 Material constants a and b in eq.(1).

Al100 A2024 AS5052 SPCC
0.33 0.61 0.30 0.057
b 042 0.18 0.28 0.29
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Fig. 1 Laminated sheets composed of SPCC and
aluminium alloys, _A.A..



Table 3 Tensile strengths of laminated
sheets composed of SPCC and
aluminium alloys, AA. (MPa).

A1100 A2024 ABO52
2.ply (SPCC/AA.) 154 443 236
3-ply (SPCC/A.A/SPCC) | 187 425 254
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Fig. 2 (a) Deformed meshes and (b)
distributions of integral ! (see eq.
(3)) in deep drawing calculated for
SPCC - A1100,7SPCC laminate and
d=86mm.

(b) SPCC/A2024/SPCC
d=T4 mm

{a) SPCC/A5052/SPCC
d = 83 mm

Fig. 3 Experimentally observed fractures.
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Fig. 4 (a) Deformed meshes and (b)
distributions of integral [ for
SPCC./AB052,/SPCC laminate and
d=83mm.
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Fig. 5 (a) Deformed meshes and (h)
distributions of integral [ for
SPCC.~A2024,7”5SPCC laminate and

d=74mm.
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Fig. 6 Comparison between calculated and

experimental limiting drawing ratios,
L.D.R, for various aluminium alloy and
laminated sheets.
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