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Fig. 1 Experimental results of hot deformation simulation
(a) —Cul3Zn, In6—In€; (b) —Cul3Zn,In0—1/ T,
(¢) —Cul3Zn0. 1Zr0. 1Cr, In6—In€ (d) —Cul3Zn0. 1Zx0. 1Cr, In0—1/ T
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Fig. 2 Microstructures of hot deformation
(a) —Cul3Zn(650 C, €= 0.5/s); (b) —Cul3Zn(750 C, €= 0.5/5s);
(¢) —Cul3Zn0. 1Z10. 1Cx(650 C, ‘€= 0.5/s); (d) —Cul3Zn0. 1Z:0. 1Cx(750 C, €= 0.5/s)
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Table 1 Deformation activity energy
( Q) and strain-hardening coefficient

(n) of Cul3Zn alloy

Parameter /s 650 C 700 C 750 C 820 C
5%x10° 2 342.51 316. 06 248.13 217. 16

1x10°! 352.30 334.56 259.59 221.65

Q/ 5%x10° ! 361.95 341.71 270.24 237.51

(kJemol™ 1) 1x10°  365.85  349.72  280.15  244.39
5%10°  380.05  356.69  282.82  257.87
Average  360. 53 374.0 268.19  235.72
n 9.482 8.753 6. 803 6. 176
InA - 0.8792 - 0.8763 - 0.8769 - 0.8783
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Table 2 Deformation activity energy

( Q) and strain-hardening coefficient (n) of

Cul3Zn0. 1Zr0. 1Cr alloy

Parameter /s 650C  700C__ 750°C 820 C
5x10-2 37206  299.16  355.33  358.38
1x10" !  384.54 31263  363.01  364.73

O/  5x10-! 397.41  325.01  378.53  371.10
(KJ'mol ') 1x10°  398.95  328.32  380.98  383.46
5x10°  409.37  340.61  395.58  401.52
Average 3925 3211 3746  375.8
n 10.31 8396 9.692  9.824
InA - 0.9655 - 0.9388 - 0.8853 — 0.8777
€= Adexp(- Q/RT)

= ¢ *2108 0" Dexp(— 366007/ RT) (5)
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Hot deformation behavior of CuZn(Zr, Cr) alloys

LUO Feng-hua, YIN Zhrmin, ZUO Tie yong
Department of Materials Science and Engineering,

Central South University of Technology, Changsha 410083, P. R. China

Abstract: Cul3Zn and Cul3Zn0. 1Zr0. 1Cr alloys were prepared. The stable state deformation stresses of these alloys were studied

by Gleeble- 1500 at constant temperatures and constant strain speeds. The In0—In'€ and In0—1/ T curves were calculated, and the

hot deformation microstructures were observed. The results showed that the dynamic recrystallization of Cul3Zn is restrained inten-

sively with the additions of 0. 1% Zr and 0. 1% Cr. A partial dynamic recrystallization structure is remained for Cul3Zn0. 1Zr0. 1Cr

alloy deformed at 650~ 820 C, whereas a completed recrystallization for Cul3Zn alloy at 750~ 820 ‘C. Accordingly, the hot defor-
mation activity energy is 367 kJ/ mol at 650~ 700 C and is 252 kJ/ mol at 750~ 820 C for Cul3Zn alloy, and that is 366 kJ/ mol at
650~ 820 C for Cul3ZnO0. 1Zr0. 1Cr alloy.

Key words: copper alloy; thermal deformation activity energy; dynamic recrystallization
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