FASHBE T
Vol. 15 No. 7

HEA SRR
The Chinese Journal of Nonferrous Metals

2005 £ 7 A
Jul. 2005

N E 45 1004 ~ 0609(2005) 07 ~ 1081 ~ 06

SEA A AR TE ML

RO, B, EHYI
(F R MRR#E TS, K 410083)

B AR SRR SF A 4 AZ31 R INFE + Ce BU Nd [ AZ31Ce/ AZ3INd IIELHIZ AT J, #RUTT
B CEEMGRE =M HEEGSEERRERBE P ER . & REW: 2R AR TEHLE 3L R R T4 m
BESHERRN B TER ), &8RRI HEERIBA)E, £ 8RR R 50 bm LB KSR G, 28
TENLEI AR R R 2R A 0k 3, 482 ) A 1Y 8 S5 A6 AL B 70 R TG A2 o ELAH I 45 4T 4L DL J3Z & IR BELAS T ¢ 1k as
3, ARG RAEEAF T B K SR 2t R T, 16 5~ 20 Bm /D dkirh, AW ShHLEIRE T EEZAE
F, e AT RAB R KR ST s 1) 28 T T x4 i R A & AR TR e DA A A AR .

KHEI]: BREEA 4L DR, Wt

HE RS TG 146.2 SCHERBRIREG: A

Plastic deformation mechanism of magnesium alloys

YU Kun, LI Wen-xian, WANG Rrchu
(School of M aterials Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: The slipping, twinning and grain boundary sliding deformation mechanism were studied based on the in-
vestigation of rolling behaviors of AZ31 alloy with Ce or Nd addition. The results show that all the three mecha-
nisms have great effects on the deformation ability of magnesium alloys. In a large size grain ( diameter larger than
50 Bm), the dislocation sliding and twinning are the main deformation mechanisms. But in a small size grain (about
10 =20 Bm), grain boundary sliding is another important mechanism to improve the ductility of magnesium alloy.

AZ31(Ce) and AZ31(Nd) alloys having such fine grains obtain a better plastic deformation than commercial AZ31 alloy.
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Fig. 1 Morphologies of slid on surface of Mg-AFZn alloy specimens
(a) —AZ31 alloy; (b) —AZ31Nd alloy; (¢) —AZ31 alloy; (d) —AZ31Nd alloy



HISEETH

& W, % BESSMETREAG - 1083 -

K2 MgAlZn &SR ERAHHS
Fig. 2 Morphologies of dislocation in Mg-AFZn alloys

(a) —Dislocations in grain; (b) —Interaction of dislocations with grain boundary;

(¢) —Block of dislocations around grain boundary
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Fig.3 Twins in plastic deformation of AZ31RE alloy
(a), (b) —Twins produced by slight deformation; (c¢) —T wins produced by great deformation;

(d) —TEM morphology of twins
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Fig. 4 Tensile deformation microstructures of AZ31Ce alloy

(a) —Deformation of big grains; (b) —Deformation of fine grains
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Fig. 5 TEM morphologies of fine grain in AZ31Ce alloy

(a) —Fine grains in alloy; (b) —Dislocations in grain; (¢) —Compound in grain
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Fig. 6 Fine grain in AZ31Ce alloy(a) and
model of fine grain boundary slid( b)
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