EREEZTE R L -EREHRSE0MIEN

PG 2T LRk

1. #E

HENHPERED EV ALORE R L=— XFIC LD o
S R OB BAL RS B TR Y . FICEE
ZTHWONAEEEICB T HEFEO ERER OF]
A TND, —J T, CAE Z AW Efric vy
X, MEIOZE IR BR O AR KRE LT 572
B, BRZ IAEHTRHS LT FIED RO bt T g,

Fo, axr 20 iR E LTHOW LN 8541
VL BT AR < RDT2 D, mVOibG jj%?}‘%uﬁ/m“ﬂm
BIDEHE B DIEM IS REFRE, 7' L AT
T—3 3 UHERTEREOMEREENC B IR B 5,

AWFFECTIL, RIS S OISR ENCE R L, &
RRIBPEARAT D2 PR OB ARAT 0D S0 2 3R T2, A i M
FRNTIE, RSN E BIET 2 2 LIC Ko T, AEiiEEd
Bt~ 7 a8 b2 D882 06 O &I AT

TETH Y FRRNTEWNER 28D TS, —fFlE LT,

T2 I OFIRIZRBIT D AT Y 7Sy 7 BOREH
R B B LTI L7 A TR R 223 8 5
ARG TIE, ERRSEERR O T TR OIS SR fn s Eh 4
G LT, £ ERE A IRERMT 21TV, &K
VT BB D £ T AT - T R A W95,

2. SRR

AW CIITRBR CO 7 0 A~y RREHZE VSN
FERRBR 21T o 72 BRBR T OR -1 E T R 0D S 1 S Sl A
(C1020P) T, RBREEIZA > & b o AT REREREE 5567A
ERWE, 7aA~y RERET S CTRENIZITED -
DOBENL S0 G- 2T-DB, 7 a A~y RERFFL, RBk
Hefir DO EIR T ORI LA TE LTz, SBRFEITHAR
SR HATEEYE JCBA T309 EEROIRITIC X Bi57H

FEFRABR S5 1Z KD AR E JISK 7171 T =xihl T
R 1 XD = o 2 HATIT o = (Fig. 1),
Method Cantilever beam 3-point bending
Standard JCBAT309 TS K 7171
t : thickness F F
b : witdih
Figure L <L
= ——_1 S: E 15,
L 50 100
% 1.36 1.7
‘ 3.02 3.02
b 30 10
Fig. 1 Method of stress relaxation test (unit:mm)

ETERER, HATEE L

3. ERERB L UER

BRI & Fig. 2 (R, bl JakBiss CIRIE Szt
HET, Ml IR OB Ch D, 7 1 ANy B
IEEHZOREZ 100% & T 5 &, FFRHETOERTIX
10000 #2121 92%F CTIKF L7z, 777L@ﬂﬂﬁ€%‘&
(FEM)IZDWCIEtkik 9%,

2001
190 o 0o L
A ° %000, 5 —\L—Cantilever beam
180"300/0 T * . 2o o FEM
“Relaxati s
N Oxatnon T ® . ® Experiment
170 [oX92% o
Z B
T 1609 o a
g ] NI S %8800, L3 point bending
150 T L "ol oFEM
-
140 = Experiment
130
120
1 10 100 1000 10000

Time (sec)

Fig. 2 Load-Time Curve (Experiment and FEM)
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Fig. 4 Strain rate dependent model used in CPFEM

5.2 #EREHMATOER

VA BAZ LK) U7 i AR 2 TR FEM fi#etr Y =7
7 =7 Abaqus (2 —W—H T —F &> TEAT
HFEIDRRE SN TE Y, Al Abaqus & B2 AJ1#E
Rz b o4 —72 Y —AFEM fi#HT Y 7 h T % Calculix
Da2—HP—H T )—F L UMAT % H T, FEEarEART
FEIELT-, VT N—F DY —Ra— ReFEE A
W KRER vy BN B SR EA TSR (CAVS)
DY = THA NVEBEIT LT,

F—U—F @EE. TR

5.3 & EBIEARAT D REATI

iV ERERT OIE B AT & L, B DT
(2B DI OT B R ORI A 32 L7z, —i47A% Imm
DSLITROAARR 72 25T T /M3 LT, m S M
0. 3mm DN % P72 HIFHE(0.1s, 1s, 105) TH-X 72 L & D
IO bR % | AR Caleulix TEHE L7 (Fig. 5).
MBPERU L BERERE & [7] U < FCC (/UL TR ORSE
FRRETE G AT L I = AOSTHRMEZ V=,

60
+ 0.1sec
*
>0 ’:.. o Isec
— P [ ] N
%40 PSS ISR ANENE » 10sec
* o° .
% 30 Te T
° oo I
wn A
g 20 L1
E=) ?AA
2 10
0
0 0.1 ] 0.2 0.3
Stram ¢,,

Fig. 5 Stress-Strain Curve calculated by CPFEM
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Forming Simulation of High-Strength Copper Alloy Considering Crystal Structure

Mechanics and Digital Engineering Section; Shintaro YOSHIE and Takafumi NAKAMURA

Numerical simulation of stress relaxation in copper alloy considering crystal orientation was attempted. First, an experiment

of stress relaxation by bending test was performed and then the stress relaxation was simulated by FEM using the material law

of creep calculated from the experiment. Finally, a Crystal Plasticity Finite Element Method (CPFEM) was implemented to FEM

software using Calculix user-subroutine UMAT. Stress-Strain curve at different strain rates was shown as a simple example of

analysis using CPFEM.
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