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High temperature deformation behavior and processing map of
Zn-8Cu-0.3Ti Zn alloy

XU Xiao-qing, LI De-fu, GUO Sheng-li, WU Xiao-ping, DU Peng

(Nonferrous Processing Division, General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The hot compression deformation of Zn-8Cu-0.3Ti alloy was performed on Gleeble—1500D at temperature of
230-380 °C, strain rate of 0.01-10 s/, height direction reduction of 50%. The true stress—strain curves under different
deformation conditions were obtained and the processing map was developed based on the dynamic material modeling
(DMM). The results indicate that the flow stress is sensitive to the strain rate and the deforming temperature. The flow
stress increases with increasing the strain rate, and decreases with increasing the deforming temperature, which can be
described by a constitutive equation in the form of Arrhenius function. The processing map shows one unsteady zone of
high temperature deformation of Zn-8Cu-0.3Ti alloy, which is above strain rate of 0.2 s '. At the temperature of 340—370
°C and below the strain rate of 0.001 s, the peak efficiency of power dissipation is 0.53, in which zone the deformation
mechanism is dynamics recrystallization (DR).
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Fig. 1 Microstructure of as-casted Zn-8Cu-0.3Ti alloy

2 HERE5SH

21 TRATASH

Zn-8Cu-0.3Ti BFEEAEAFRAL . AN AN AR
NN — AR e W 2 frs. i 2 iTRLE
W, AE A T R AR S 56 RN (R B AR TE 4
Zn-8Cu-0.3Ti F¥E54x [F BN, J)—FL AR 26 R I HH AT
ARRFIE, JEAS S 3 BB AR ) 1 Se RN,
AR R B, RSN ) XA R, i
J B AR ARG I Y i TR . IR TR
TERIHA, A4 H3E JCRN 20 0 MR AL, i
PEAR T 5 | K E A7 6 110 385 F R0 20 25 2y 2 1A A Ak AL
i, BB AR ok T A E R, AL, i
FSCT AR I AR P 38 R TR Bt YA
AN, TR EAN WG N, FREs SR 30 ) AN
IR, SEERAERAWIER, S84 AE L
A AE I, AR T 980/ o Bt I AL e ) 4R 2388 T
A A A 7 R 1) AR RN S 5 i 2 T A SR
FHEG R AL BB AP, ARTE#E TSR TE
MI\E%D—IO]O

ARTEAR BE— e , SAR N B Y AR AR 1K
MR, X1 Zn-8Cu-0.3Ti FEA 40t W AR 1 5 AR
S TR AR AR OR, R AR T I A AR
BN MY TR VA Ve IO E (6 S A ks VAN S DN
W RTHE A H T AR O, 7 4 1R B e,
ST RAN IR, MV AR E R, AN
77 B RE R i B, X UAIRE T, SR R
THARBN IR IR IE R, e ) AR EAE 098059, T
BRI, Brig B AW, EREH K. H
B 236 LAE H, Em VAR N (6 =10 s YR,
AN 2 L T BRI AR RRAE, IXAR AT RE A



522 %5 4

VRRIN, 5% BEAEm

True stress/MPa

0 0.1 02 03 04 05 06 0.7

True strain
200

©

150 230°C
260 C

mmrﬂ\g\“~\k“““*wﬂﬁg
¢

sof— ¢

380°C

True stress/MPa

1 1 1 1

0 01 02 03 04 05 06 07

True strain
2 Zn-8Cu-0.3Ti F5 G AE4E LT BN ) —H AR i 2%

SR IEAT A B T 1077
(b)
200+
& 1501
s
§100 290 °C
2 320°C
5 350 C
50 380 C
0 01 02 03 04 05 06 07
True strain
150
(d)
120 230C
<
[=W)
Z 90 260 C
s
g o0 290 °C
[l
320°C
30 350 C
380 °C
0 0.1 02 03 04 05 06 07

True strain

Fig. 2 True stress—strain curves for Zn-8Cu-0.3Ti zinc alloy hot-compressed at different temperatures: (a) =10s"'; (b) ¢=1s";
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