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Abstract
Through the tensile test results using SS400, attempts were made to reproduce the stress-strain curve
in the FEM analysis. As a result, the upper yield point and the lower yield point appeared from the
tensile test. Next, from the true stress and true strain derivation by the Bridgeman rule, it was also found
that the true stress did not always increase, and decreased at the time of fracture. As a result of FEM
analysis based on these data, yield point and true stress reduction due to constriction was reproduced.
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N Fig. 1 Appearance of Amsler type tensile tester
- MRPTRRRIE, B 2 12739 & 50 R & A5 AT manufactured by Tokyo Koki Co. Ltd owned by

Ishii Iron Works Co., Ltd.

t E-mail address of corresponding author: 020045hirota@gmail.com



Open CAE Symposium 2018, D24, Dec. 7-8, 2018, Kawasaki

Lﬁ:: Lf:iﬂﬂi#%ﬂ‘ﬂ*%%it%ﬁﬁo) 2 Ykﬁ 1/4 %5‘:\/1/ k L/ f: [2] DDL_IMPO for y
3 MEORBITICH LT, TR aRBg, Hf7  oedenor=o &

EERE MR GCTEE Lie, RS, Py U%
G CHR L, ey DR AR TR A E &
U7z, BRI 2 KERE Lz, B0
MAELLT VWL ST, Ty UEICIE, YRR L
15 L. Mt & LU TiE, EBRTH O ARG,
ANHROT A& BIMER SN BRI —B 0T A5 K
W, R EALEOEIZ OV T, STHO
Ramberg-Osgood HIlZ W TG Z1T-72[3]. £

MR IL 208GPa & L AR T Y U HIE 0.3 SRR E L 7=, DDL_IMPO fory

direction (DY = 0)
mjjﬁ@j:ﬁ@ av ]\ 7 7 /]) /l/é:Ob \—( lj:‘ %QCH%I%J % (1) Finite element mesh subdivisions

(10X50, axi-symmetric)

DWFFEFRERN O L& oo S BB H 72

Copyright© The Open CAE Society of Japan

Round bar tensile q“, P ) A
test specimen A’
|

L2

18.981

Exaggerated shape
with initial
imperfection

X

W

(2) Configurations and
boundary conditions

SIMO MIEHE # W2 Z & & L72[2]. Fig. 2 Two-dimensional model outline of static
analysis constructed for reproduction of tensile

4, ZEERHER test.

SS400 (X, (KRFBHICAT U AH L 1T R72 0 . ERRRA. FRRREZRTZ EN, SEIOF[5ERER S
LA NE T, FREEROERLDIEBRFTOWT N O R KIGIIL 448~462MPa, HONE 34~39% & &K-FE 5]
RRFEICRERZITIA L 2o 72, U bEoZ &, 5IERBRAIIWIN HIZIEREOMOHEK TH 72 &

Wz D,

5. fRTIER

A OIATHRER TIE, EREIRR. FEREOFEICE Y . v
S HMESEIR COFBLAK 3(@)ICTT LI ICeB TE T o
7o, 22T, 2FEMICERERLESTE BT, Btk ToOR
JMEICBE LTI, EKICEmMEE2 2 & L. ZRUT LY,
FREAR LT OJE D OT B AR 3D~ T L D ITHEE L <
BATRE & /e o 72, Z DFED Ramberg-0sgood Il L % FEBRE~D
SMRORER, kEIX 0112, nffiX 1.8 &7 o7z,

WITH D — DO E LT, SR ELIRED < Ol 23 8L
TERWHERH 7=, 22Tk, LA FIZ/RT Bridgeman
RN X % 51 3R A i Wi o0 B 77 5 H 2 52 72 [4].

P

o=

(1)

na2(1+%)ln(1+%)

ZOBED PIEfTE, a lZ CNEO &R/ ER, RITHEEETH
5. BRI, ULToRicky, BHARETH 5.
E)2+h2

_G
R= 2h (2)

ZOBED W ILERT % ORER T 2EEEIFO < OYUEMREICE T 5
ETHY., hiZEmSERoTWND. LI BE O A& H
. UTFToXTHHERS.

€= ZIn% (3)

TSR BRBAOEIS DA LIRS, 900~915MPa
7 HOT AL 1.8~20 E7xoTn. ZORERENG, HOTH
0.5 LIFE D B J1 1L, Ramberg Osgood HI» 5 K& < (X34, 1.8
DM CIRRAICEDHEEZETEE5 b0 L g L. EcZ 0
FHNCHKESE, a~r R7 7 A MEEZ AN LR, WPy
B 3R Lo, ORRRDHS b H DN, IZTFENEITE

450 - e esmeme-
P (@)
400 \‘
~ )
S 350 ]
Q" r
S 30 g
]
~ 250 1
2] )
G 200 |
b ]
A 150 :
100 : -==-Testdata
50 ! == FEM Analysis by Ramberg Osgood
0 L "
0 0.1 0.2 0.3 0.4 0.5 0.6
Strain
500
~
]
[a W)
)
2]
%]
[«5]
=
Lo
9]
===-Testdata
100
50 e FEM Analysis(Consideration of stress
change in elastic region)
0 ) L .
0 0.1 0.2 0.3 0.4 0.5 0.6
Strain
500

()

Stress (MPa)

===-=Testdata

= FEM Analysis(True stress, True strain
considering by Bridgeman
i i i

0 0.1 0.2 0.4 0.5 0.6

Strain
Fig. 3 Comparison of experimental results

and FEM analysis results. (a)Ramberg
Osgood applied, (b)Elastic region stress
value change, (c)True stress, True strain

considering by Bridgeman.
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