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Tablel Mechanical properties of the test material.

Tensile direction O c* n* a* i
/° /MPa /MPa
0 153 622 0.326 0.0111 1.85
45 161 621 0.327 0.0131 1.93
90 162 634 0.346 0.0158 2.82
*Approximated using o =c(a+2") at 0.002< &} <0.094.
**Measured at uniaxial nominal straine, =0.1.
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Fig.1 Measured stress points forming counters of plastic work at
each strain level of &}.
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Fig.2 Variation of the shape ratio a/a, with €§ measured for linear
stress path tests.
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Fig.3 Measured stress points forming contours of plastic work,
compared with the theoretical yield loci calculated using the
Y1d2000-2d yield function.
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Fig.5 Measured thickness strains along the radial lines parallel to
the RD, DD, and TD, compared with those calculated using
selected yield functions.



A AH/IME % FE O M1 A FRBLC & Tk, — 7, Y1d2000-
2d FEERBERLIC & 2 BB SRR O & 325 L, 2D )ik
BIZ & BB S AREREIZ X D, Zh& D, fEED
KO E T L OEIRIT, BIE Y I 2V — 3 3 v OFTREEE
) ISk & BT S Z EAVaE S hiz,

32 SESATICL SRR S EE DR

FRDZEI 28 A 25 R RN K 0 EF UL 2354,
TSI 135 T OMBERBR S BB & %5 B, R A O
% S EREREE. PR IS oW T ORI R R
[EBEUE BRI g B XT3 Y, Lo L, ZORERIZIE
BB A ME L T 5720, BUE, TR ORI M
D& > TW5B, AU, &0 225 PR R 2
ETILT B 720D GRELEARE L7z, 22T, &%
RIS & > T 6 h 5 REIRINITT O 224k % BB AT f - i
LRI DV T T 5,

PREFE T, B £ 7213 80 72 3D ORHRERER (il
SARRER, I VL DRRER TS K USRI O A5 RS % H
Wb, T2 TR EWETEORARN 2R EE LT WL
i & OBIdF NI 2 150E 3 5. Fig.6 (2 fli Sl ko
X % 78d, Bl [RARER A 5 Il & BRI 0D 22 1 A
KE O, rilin 5 ZORTORRING DL E E 5,
& 7z, W VL DR T RS JJIRE T ORR 2K F
D, XSICHEEFROOTAMEIZELD ZOIRSIRHICEH T 50
RN O LR AHE F 5o RIAORERN % V2 P03
A5 EERER T, A OENOS ANERICYe Lk %
7o 8. BEERURTE O IS 787 A\ ORR T L OFEEE A % T &
%o LU EORMERIZ & b BRETZSME S % £ ff A llE &
N3, FiLO3 DD REMD . 5SADERRZHET 53850
Hif & U CE G ERIRBIS & R E T 5.,

Plane strain Hydraulic bulge
O;} tension in TD (Equi-biaxial stress)
‘.

Plane strain
tension in
RD

d : Direction
S + of {d&}

N ({
N
Directional

. . \
Uniaxial | ypjaxial tensile - o

tension in | oot / \\
TD .
Lo
R V4 \

’Z'@

Xy

Uniaxial tension in RD

O,

X

Fig.6 Circumscribing polygon of yield locus measured by 3 types
of simple material tests.
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Fig.8 Comparison of equi-plastic work loci at 5% of plastic strain
between 6th-polynomial prediction and biaxial bulge experiment.
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nonlinear loading paths.
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