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Fig. 1 Drawing of specimen for

superplastic tensile test (unit: mm)
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Initial microstructures of two alloys
(a) —Alloy A, d;;= 22.4Um, d = 14.3bm; (b) —Alloy B, d;,= 32.6lm, d = 16.9bm

Fig. 2

a

3 MR EMBEAN

Fig. 3 Deformed microstructures of two alloys
(a) —Alloy A, 300 C,3.33x 10" *s™ !, & 0.2, d,;= 14bm, d 1= 9.7 Hm;
(b) —Alloy B, 250 C, 3.33x 10" *s™ !, €= 0.12, d;;= 12.7Hm, d ;1= 9.7 bm
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Fig. 4 SEM pictures of cavity nucleation
(a) —Alloy A, 300 C, 3.33x 10" *s™ ', €= 0.2; (b) —Alloy B, 250 C, 3.33x 10" *s™ !, €= 0.12
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Fig. 5 Micrographs of cavities of alloy A after deformation under

optimal condition to different tensile true strains
(a) —True strain & 0.2, area fraction f= 0.71%, d= 5. 5Um; (b) —&= 0.42, f= 0.21%, d= 4.25Um
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Fig. 6 Micrographs of cavities of alloy B after deformation under

optimal condition to different tensile true strains
(a) —€= 0.12, f= 0.50%, d= 7Um; (b) —e= 0.34, f= 0.29%, = 5.25Um
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Fig. 7 Curves of area fraction vs true strain
(a) —Alloy A; (b) —Alloy B
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Fig. 8 True stress vs true strain curve under optimal deformation conditions
(a) —Alloy A; (b) —Alloy B
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Fig. 9 Photos of cavity-linking

(a) —Micrograph of cavity near the fracture; (b) —SEM picture



+ 858 ¢ o EAT 4R A )

2000 7F 12 H

i f) 3K

f= foexp[C+ D(€- &)- E(€— &)+
Fle- &)°] .

Bt

ASCTARR 2R AR A AR /B 22 i, g Tl

REEFTTFEIMEL R AR A (R 2R) F L0 i
RISERE, AR — IR

[ REFERENCES]

Blandin J J, Hong B, Varloteaux A, et al. Effect of the
nature of grain boundary regions on cavitation of a super-
plastically deformed aluminium alloy [ J]. Acta Mater,
1996: 2317.

Tanaka E, Murakami S and Ishikawa H. Constitutive
modeling of superplasticity taking account of grain and
cavity growth [J]. Mater Sci Forum, 1997: 21.
WANG Shu-yun( £ =), ZHANG Xiao-bo( 5K % f#)
and CUI Jian-zhong ( ££ & &) .
plasticity in AFMgMuoZr [ ]].
Technology( ¥ A4 THIA), 1997, 25(4): 33.

LIU Yumei( X M), ZHAO You chang( i & &) and
YU Wenrxue( T3 %) .
groeing in AFLi alloy during superplastic deformation
[J]. Acta Metallurgica Sinica( 4= J& % #), 1996, 32
(12): 1238.
LIU Zhiyi( X

The research of super

Light Alloy Fabrication

Effect of strain modes on cavity

), CUI Jian-zhong( A ) and BAI
Guang-run( [1J63H) . A study on 3D grain rearrangement
in superplastic deformation [ J]. Rare Metal Mater and

Engi( Fi 5 &)@ # B 5 TR, 1995, 24(5): 28.

[6]

[ 11]

[12]

LIU Qing( X
Mei( %k #0) .
WORM rolled AFLT Cur M g Zr alloy after superplastic de-
formation, [J]. Acta Metallurgica Sinica A( & J& %% #R) ,
1993, 29(9): A407.

LIU Zhryi( X ), CUT Jian-zhong( 4 & f8) and BAT

JX), LIU Zherr gang( XE4) and YAO

Cavitation and residual strength of AS

Guangrun( [ J6¥H) . Effect of current pulse on super
plasticity and fracture behaviour of 2091 AFLi alloy []J].
Acta Metallurgica Sinica( 4z J& % %), 1993, 29(2):
AR9.

WU Yrlei( %—7), QIANG Jun(# f2) and WANG
Shurrcai ( £ i A4).
toughness of AF2. 5Lr1. 3Cu 0. 9M g-0. 13Zr alloy [J].
Acta Metallurgica Sinica( 43 J& % %), 1992, 28(7):
A318.

LIAN Jianrshe( & %), GUO Wei( 5§

Fracture behavior and fracture

) and LIU
Yuwen( Xl E3L) . Superplastic cavity growth and its in-
fluence on fracture of a LY12CZ aluminium alloy [ J].
Mater Sci Prog( MBI E}21E &), 1991, 5(3): 215.
ZHAO Yourchang(#® & ) and LIU Yong(X| 5).
A study of dislocation structures and cavity growth in
A}Zo-MgZr alloy after superplastic deformation [ J].
Metal Sci and Tech( 4 JEF %5 TZ), 1990, 9(1):
88.
MANG Weishi( ZEffiIf) and WANG Guo zhi( F H
&) . Superplasticity of a rapidly solidified AFLi alloy
[J]. Acta Metallurgica Sinica( 4z J& % %), 1990, 26
(I): A8.
WU Shtchun( %= #F#). The Theory Of Metal’ s Su-
perplasticity (4 JE B B H L M) [M].
National Defence Industry Press, 1997. 121- 128.

Beijing:

Cavity behavior in superplasticity induced by

dynamic recrystallization of AlFMg alloy
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[ Abstract] In the superplastic deformation of AFMg alloys, an abnormal type of cavity evolution is found. Cavity growth manifests

"wavetype” with the increasing true strain. Based on the analyses of the microstructures and the mechanical curves of deformation,

dynamic recrystallization is suggested as the main reason of this special evolution type, that is, dynamic recrystallization can restrain

the growth of cavity . Through the quantitative graph analysis of cavity , a new model of the cavity evolution was presented.

[ Key words] AFMg alloy; superplasticity; dynamic recrystallization; cavity evolution model
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