1/27
A

|BHEMTRATOMBETIL |
|-FRtkEA%  -NIAELR - BiEFREHE
BROT HES de])

EEFET
deP = 09 da

Y aO',:j
G BERTIUYIL
dA: B FEY

|BERBAITIE, BHOTHBAIENREDH KT |

Shizuoka University

3/27

BV AERFEETR
| FRUF |

BEROTHEST
FTRYRDFEHIIKTF

712 BHOS 85 de? "
FRUROEBIE
gy
EHRE

VT BEE
[SIRTF

wm]

011 BEERE B DR E [
Y TR

Shizuoka University

5/27

7A=Y

MEARRICHRL R TSISR—RLYZEH Cé

iR loE
BIERERLY DLLEMN—FE

iR B R

3B ERLYDLEAREL bLY

© A—OIEAREIZETS

BRUOTHREDFRESAELER

« T ILEZ) LEMBKTRIBRD R

q- RYRICEDBURP~NOZEERRBERNMORHT
c BRBEOBVIIDIRYRADEEBEERTD

Shizucka University

" 2/27
PARN
KYR
Bl:feckiE ERAVES! =
-
ERUL S a
FRYFR2 H

FRBRmEICRY MOV RAE

Shizuoka University

4/27

SITHE

RYRICTEDEERINOEZEERIAL-HAR
=Naghdi P.M.,, et al., J. Appl. Mech., 22 (1955), 416-420.

-Kuwabara, T., et al., Acta Mater., 48 (2000), 2071-2079.
RYRICEHBERI~NDEEERDD

i

Bertsch, P.K. & Findley, W.N.,
Proc. 4th US Nat. Cong. Appl. Mech. (1962), 893-907.
) PERBIEICRY M TR, AAEEUOEE R
~Phillips, A., & Lu, WY, J. Eng. Mat. Tech. 106 (1984), 349-354.
) RYETERAL, MIEEA B RE <82

Shizuoka University

Shizuoka University




VI HDEH

7/27

| BF VS Fe ERBAREOREVS Hey LR |

&11 =In(1+eq1)
€22 =In(1 + e;2)
£45 =In(1 + e45)

€11

a1

A1050TD—O(fiT7 LI =0 L) feckgiE

€12
S
_ &fn1tép
€12 = — 2 + &5 22

X1
-
X3 /1

N

N—

Shizuoka University

9/27

70
AFME[mm]| R 1E Z [mm] 60
2 30.0 0.03 %
AE 1.2 0.03 E
40
=
SwiftD = (0 = c(a + eP)™) e 30
c a [ n 20
195[MPal| 45x10~* [ 035 10

YOG R [R7 U] HAMTEERY
66.5[GPall 031 | 27.8[GPal

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

811

Shizuoka University

Rtz B AR R

11/27

0:EEE IR R
Bl E
o BFAE
| w EhiR ¥
AEBREM

@ =10, 20, 30, 40, 50, 60, 70[°]

Shizucka University

8/27

WADEH
[ BHAADADHYEVR F——

o011 :5IERAMIG S
_F F:REBA

=Dt Dy B REEE

t RE

(FLODBYELR |

oo BEAMAMIEA

oo = 2T T kLY
2= Dg Dy 1RE R AP F

t RE

Shizuoka University

Rtz BT AR B

Shizuoka University

12/27

HIEHIEEREV T AR

imple shear
@ =170°
15 / o S

I/,
/%%
1Z

Simple shea‘r
fl @ =70°

0.03
40° 60°
| / // :
30° /| 40°
~ ’

Sy
=

S
\o

o

o

)

o

Qa[°]

o
2
\

100

S
/

I | — 10°
] Uniaxial tension Uniaxial tension
0 1 2 3 4 0.00 001 002 003 004
u [mm] £

11

Shizuoka University



13/27

HIMEFEER & M0 PR IR

20

Simple shea% ‘ ‘
9 =70° 0rSimple shear
1 g | 600 50° ° 910 o ] ‘

5 / / /40‘ i Y,
30°
— y § /

I
=

o, [MPa]

NN
\

10 5 a

& / p e /

: A / w0t/ ] — ‘10
5 10° [
%/ // 2 =" Uniaxial tens"ion

] Uniaxial tension 0 20 30 40 50 60
0 i P 3 ! o, [MPa]
u [mm]

Shizuoka University

15/27
2 (R - s
FEIREHEIC KD LEER
[Barlat-LianD 2 A BRI | [Mises D% A5 1R KBS |
® '=0.002
40 v £"=0.005
! v 2"=0.010
§! o z’=0.015
30¥ m 2°=0.020
E A §"=o.025
=, 20 N = Lg;lgfiioan M=8
a ——Barlat-Lian M=2
[+ k Mises
10 §
; ﬁ
0 10 20 30 40 50 60
oy, [MPa]

Shizuoka University

JEFRTZ AT SRR

Shizucka University

. . . 14/27
BHVDT HERENTRL
® :'=0.002
v £"=0.005
40 v 2"=0010
o £'=0.015
g !«Z%/ = o000
A £=0.025
Er: 20 /!/ / ﬂi/‘ A 50030
S / /% / % 5:?:“0 strain
10 A’/xz// = —
=
0 0 20 30 I U0 60 70
oy, [MPa]
MisesBl d&v = J%[(dsi’l)z+(ds§2)2+(ds§3)2+2(dsfz)2}, &= [deP

Shizuoka University

> . o 16/27
VDT HEENTLDTTE
80 B BHUTHEE
70 012 NOMLOFE
60
%0 v 2"=0.005
— 40 v 2™0010
= o 2'=0.015
= 30 " £"=0.020
A ZP=0.025
20 A 0030
—— Barlat-Lian M=8
10 — f/lail::st-Lian M=2 ERanTE
0 10 20 30 40 50 60 70 R EREN A&
al®] EEREE—EK

Shizuoka University

18/27

FEHRTZ BT BR

'

N:[ElExE

&1 = 0.023 @Eﬁ%

\ C

wEMNE

Shizuoka University



JEHRTZ R fratBR

Rl

0:El¥RE IR RS
€11 ~ 0.023 |

\ o BFRAE
| uERE

18/27

Lin

v

@ = 15, 25, 35, 45, 55, 65, 75, 90[°]

Shizuoka University

HIMEFEER & 00 PR IR

20/27

—— 40, =90 T
75 | ? 75° \
s 65°
‘7 6550 | \\k\( _s55°
15 9 =90 45° 30 AN - 450
/)= = Qe
10 S 20
o Loading path / / //25‘0 — 2°
2. o !
Q s} change o s o 10 Loading path 15
. " % / o chanige ‘\‘
10 20 30 40 50 60
ST T2 3 4 s o, [MPa]
u [mm)]

Shizuoka University

o, [MPa]

B OTAREATMLO S

50
40

\
0 A

/
20 // // ~ -
101/ A/ — —
/ L Loading path

0 ’4/// | change

0 10 20 30 40 50 60 70

Shizucka University

19/27
1 EVY
|]":I: U ﬁn:l:
20 T
‘ 75 |
65°
550 —55 T
35°] / 53 45
10 35°
— C)
i Loading path / /2‘5 o 0.01 ;250
Q5| change 0 /150 & Loading path //150
/ change \
l%/ 0.0 ]
0
0.00 0.01 0.02 0.03 0.04 0.05)
3
0 1 2 3 4 s "
u [mm)]

Shizuoka University

o, [MPa]

- . R Ty
BHOT HEERTNILO LR
50
oSS
o S
0 /%/ —
"
00 10 20 30 40 50 60 70
o, [MPa]

Shizuoka University

o, [MPa]

ST AREAIR LD

? LT
40 | Plastic strain rate (NonLinear)
30\ /Z // /Plastic strain rate (Linear)
o S S

/ 7
0 b N
=T

0 20 3 0 6

0 70

Shizuoka University



BHOTHEEANTLOLE

50
T T T T
40 | Strain rate (NonLinear)
- l:
Q30— —t—f
= ]
I_'g 20 / // - 4 I
© //// 1
e
L | Loading path
0 ’4///\ | change
0 10 20 30 40 50 60 70
o, [MPa]

Shizuoka University

o,, [MPa]

BHOTHEEANTLOE

w0 Plastic strain rate (NonLinear) 4
Plastic strain rate (Linear)

, @P

_ Strain rate (NonLinear) ___

Yk

~J

7

97
\
e

o,, [MPa]

1 1
20 30 40 50 20 30 4

0
o, [MPa]

[toBEEFRROEHAF LRI |

Shizuoka University

—
[e]
—

a
)

B OTAREATML O

60
Nz:‘nlingeg: pagu ¢75° PY 2] &gp li_ ;(\-J-_ )
45 A 6, & 5% SIGERICH S
sEoy - §
«©
30 - \
v BIOTAEED
15 e ° FEEAMITE
Yt U HRED
b HRIKE

Shizucka University

B OTHRERILOLEE

_ Plastic strain rate (NonLinear) Strain rate (NonLinear)
Plastic strain rate (Linear)
m I/

50

Nonlinear path:¢p = 90°
“|and Linear path:g = 40°

7
(==""Loading path
o

change
0 40 50 60 70

o, [MPa]

|

30
/

20
10 ///
—
0 2

o, [MPa]

yd
/
~
—_
0 3

Shizuoka University

BT HRERILOLEE

60
-
® 90°
45
[
o
2. 30 .
o
% [
°
15 L

Shizuoka University

. 25/27
a1
SUYAR B DM FH(FigR) beckEE
300
AFME[mm] | R EZE[mm] 2%
SME 300 0.03
RE 1.2 0.03 200
£
E 150 First
SwiftD X (0 = c(a + eP)™) = Second
© —— Third

[ a 100

c
629[MPa]| 4.5x10~* |

n
0.30

50

EDvES H—:—yyyttl tr’u&ﬂi'liﬁiﬁl 0 0.01 0.02 0.03 0.04 0.05 0.06
207.6[GPa]l| 030 |  85.8[GPa] &[]

Shizuoka University




H Sk (becks &)

AERFER D LR

26/27

BT ILZZr) L (feckEis)

epzos%xo]

0 15 30 45 60 75 90

0[°]

60

6P =0.507 % 0
45

0 15 30 45 60 75

o[°]

90

L ERaUEIAEINE

beciEEDMFDIFSMIZ0IZH T Z0PDIEEH AINELN
, RYBRDEEEZIFIZW

Shizuoka University

:t:A 27/27
o Gl
BRAFHERTE, EHUTHAEEREAMEIE
FEIREA B EREBI LYETELI-EE—FLT-

SERRM AR AR ARRBRE LRI ERELY,
Bl —DISMRETHRRO T HAREREARITELD

B —DEVREICE T BRV T AREL
VIS AREDRESMELE T HE,
BREREITKST0LPDBERIT——DRIEAHS

bectBiE EfccHEDMMELLE T HE,
bectBE DM AT RY ROFEEZ(FIKW

Shizuoka University



