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Analysis of Deformation Twin and Mechanical Strength

Using Simulation Model in the Deformation Microstructure of Copper Alloy
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Relationship between the initial grain size and the
lamellar distance of deformation twin in Copper-Zinc
alloys.
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Calculation results of the flow stress-strain curve in
various stacking fault energy alloys.

(SFE: 0.01~0.034 J/m2 D=10 um)

Fraction of deformation twin (F)

X5

Dislocation cell size in twin (d/m)

X6

1.0 ; ;

® SFE 0.010 J/m?
0.9 1. SFE 0.012 J/m?
0.8 + ¢ SFE0.015 J/m?
0.7 1 ° SFE 0.020 y/m?

—2;;;—"
/
0.6 | *SFE0025 y/m? / 4 re

oe [ - sreoosoume—f // /'
/

- ® SFE 0.034 J/m?
04 A/
0.3 /
02 /
0.1 I / //

0.0

L7

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Strain (&)

BAEFE KBTI F— DO EEITBUT DB -
EAH UM IR

(SFE :0.01 ~ 0.034 J/m2 D=10 pm)

Calculation results of the deformation twin fraction-
strain curve in various stacking fault energy alloys.
(SFE: 0.01~0.034 J/m2 D=10 pm)
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Calculation results in the change of dislocation cell size
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Fraction of deformation twin-strain curve in (a) the experimental evaluation and (b) the model calculation
at the condition of stacking fault energy: 0.015 J/m? in Cu30%Zn0.03%Si alloy.
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Calculated Stress-strain curve and 0.2% proof stress
evaluated experimentally at deformation strain ¢ =1.6
in Cu30%Zn0.03%Si alloy. (SFE: 0.013 J/m?)
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The effect of the grain size before deformation to the
volume fraction of deformation twin shown with
calculated and experimentally evaluated results at the
condition of deformation strain in Cu30%Zn0.5%Si alloy.
(SFE: 0.013 J/m?2)
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0.034 J/m? in various deformation temperature in Cu5%Zn0.03%Si alloy.

HAETRRE 1395 (SM2F2R) 27



— B

AERICHIBIMNIERKE I 2L —Ya s EFNERVATHRNGER & REDRET

42 EEREFREEDOEBHIEDEZFICOWT
K121, FEREREGT AV — &R SR AN T e ¢
LR R Bt VLR O A LR il 2R (IS &) ey
ik EETLIOICETIVINICEIE LR EZ R L T b,
WA T AV F =003 ]/m?2% b2, 1 umB L U°30 um
DR EOHENEZIMA TWL &, FIRED /N SVt
(1 um) TlE, EREeA25 12T, BIAEEDTEHAS2% FLE
THELDITH L, MRREORE R5MTIE, 16%REEFTL
MHEL T, WHPEAVNEVIZE, TR X - TEWiRE
PEONDAERE LD, — )7, BRI AL F—75001 J/m?
A, BTSSR O/NS B um AR S &, N
TEIZL 5T, ZRMREEAEERIRES S HEITL, it
VOB D ARTEI L4 tE2 S 4T3 5 7200, X DARZEII IR
BE(e=16) CHMEREAELI L FMBETELEEZLON
bo TO—JT, BERBEHOMT (¢ =25 TlF, v/ 70y
AW & 2 DL BALMERMICHR Z 5720, FERIIHT S
SREEFEO LIS b ENH QM@K LT, [H UAG
J& R B A L 3 — TR A E O K E V(30 um) 123
W, BRI %% 2 EmDS, REmnilicy 7
b 2000, fEd MBI X YIRS 2 ETRAE T 2
T — IR DSIE DS AR T, B2V OB biZ K & RS,
<A 7 AN OTER S BERFIHICS 7 T A2b0LE R
ENMd, fEHRE LT, e=250®EMTSMTIE, YIRSk
DORPRAS, BRI, HEICH L, FEme=16 DML It
i L CHE S BAE RN S NS 120, MRS AR & WS,
L EOCII T 2155 2 EDSTEBWREMD D 50 LD
LU, NI X B AL, AR E R L L, R
o AoV F =AM BV ClE, BNLEEE T, $E~
A4 7 a AW QTR & 2T N OBV DA Lo &
A D2 ET, BRNEHREIVEDLZEDRBIN, &
TR TOMEEMERFHC B AEER T b £
N5, 5k, RETNEELEHRTL LT, S8, £
HHE ST A= RN TSt % Z 58 L 72 T LI & 46 0> il 72

1.6E+09 T T
© SFE: 0.01 J/m2 D: 1 ym (a)
1.4E+09 + ® SFE: 0.03 J/m? D: 1 ym
© SFE: 0.01 J/m? D: 30 ym Y
1.2E+09 } ° SFE: 0.03 J/m? D: 30 um &
& 0e&=10 -
B 1E+09 + A =16 —
vt =25
g se+08 ~
% /
z 6E+08 ;-—"“
o | X 2 N-
4E+08 SFE: 0.01 J/m? D: 30 ym
m? D: 30| um
2E+08
0

0.00 0.20 0.40 0.60 0.80 1.00
Fraction of deformation twin (F)

MR R 2 o T RED D %

5. BbHYIC

L AT v OfGIAL & ZIEALE OB AN LB ZIRIG T O
INT Y AREEFE 2 CHE SN ARG, o, ®mir
TOVHAIAL RS & D ST I TERER S~ 1 71
FAWTHEOBEAIL > THEMSNLEAET VT EEL
TN LA T 7OV 2 RS L 72,

2ARFEETNICHE VT, CuSiZnaaHIa, AU Sk
T4t BB LR R T, ERER L O IsEfR%
BRI AGR, B AR S Lz,

LAFEEF VARSI ET, TR KT &
ST A= 5 ORESRTE, TR O & SRR
B, BIUOTHEZGEZEDZ 9 2T, EELRMEAIHO N
b D 5T,

B

AWEIE, T29FENEDO = 4 )b F — - BRBE i Hir Joi
PA A P NVEA M= AV T ABYAE S R TS
G a0 B L CEERAR ORI & o TER L 72
72, ZZIEHOBERT L, SHI1I, AMRTHEES 512
B2, L0 & TEW 2R LR TS e BRI e i
KRS, BRI, 250N, RBCRZRERE T
WFZeRE T E GBI IS TEH OB % 7R3

1.6E+09 T T T T T T
® SFE: 0.01 J/m2 D: 1 um (b)
1.4E+09- ®SFE:0.03 J/m?D: 1 um
® SFE: 0.01 J/m? D: 30 um §
1.2E+09+ ® SFE: 0.03 J/m? D: SQ Hum

© 0e=1.0
& 1E+09+ A &=1.6
\9 =25
0
g 8E+08 '
K 6E+08
E "NIEE
o \

4E+08 A Y 3

2E+08

0
1.00E-09 1.00E-08 1.00E-07

Dislocation cell size (6/m)

12 BRI AL F— 1001 J/m? B £ 07003 J/m2 D4t TOIR)) -2 2l (a) 3 XTI -8t v A X (b) @

FIEAES

Calculated results of (a) the stress-deformation twin fraction curve and (b) the stress-dislocation cell size at the condition

of stacking fault energy: 0.01 J/m? and 0.03 J/m?.
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