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Fig.1 Microstructures of Mg-1Gd alloy after different ECAE passes: (a) 1 pass, (b) 2 passes, (c) 3 passes, and (d) 4 passes
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Fig.2 Microstructures of Mg-2Zn alloy after different ECAE passes: (a) 1 pass, (b) 2 passes, (¢) 3 passes, and (d) 4 passes
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(0002) pole figures of Mg-1Gd (a-d) and Mg-2Zn (e-h) after different ECAE passes: (a, e) 1 pass, (b, f) 2 passes, (c, g) 3 passes,
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Fig.4

Kl 58 Mg-1Gd &4 1 B 4 T8I 5 T HU R 2
I3, 18K ECAE J&, /INMABE & TS LEE 60%,
U R R R A K EAEE R, H Gd iR T
Tghdh; 4 TEIRJE, DNMHESFRIRE 40%, 45
TEEERIIN . 75 30°FF 3T B 1 4>/, Sabbaghian 25124
K I SSE (simple shear extrusion) F1 ECAE K34
SEERHRRENE PR AEAE 25°~30° BT g B IREIE
W, Tiv Zr FEHINTT S0 4 1) PG i R A AT R
IR 3004 A KW, 1E 4 38 vk EMG A & B AE B 30°
A 35° /2 A7 # 5, Kamran 252\ YTE 300~35°4b (i
PR A TR IR P A S AR A 4 ge ¢ Bie R R RIICE
86°. S7°MbIVE, 54 IPF K, W i@ Bk 5 %
A HIL R EEAE R RS W, &
TENLHI AL B B o

6 i F 45 &4 ) GOS (grain orientation spread)
Pt 5] 2 PF A Kl 76 1 38 R 2L i H A 0 T ED
TD J5 [ & 20°~45°%ff, J&T ECAE 1™, (1010)
A(1120) LT LA RS Kk, HhE 6d. 6h
ATAL, 1 JE R SR S SRR T AR FEAS S R AL, TR

60
VA1 pass

© 50 4 passes
]
2 40
£
= 30
2
E 20
Z

10

0 %%’\%H%Fﬁmmmﬂﬂﬁ

20 40 60 80 100

Misorientation Angle/(°)

K5 Mg-1Gd &4 7£ ECAE 1 i8R 5 4 38X Ja B 22 7 A
Fig.5 Misorientation angle distribution of Mg-1Gd alloy after
ECAE of 1 and 4 passes
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Effect of Equal-Channel Angular Extrusion on Microstructure and M echanical
Properties of Mg-1Gd and Mg-2Zn Alloys

Xu Jinliang', Song Yifan', Ding Ruizhi', Yan Hong', Chen Rongshi’
(1. School of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266400, China)
(2. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences,

Shenyang 110016, China)

Abstract: The effects of equal-channel angular extrusion on the microstructure and mechanical properties of two binary alloys, Mg-1Gd
and Mg-2Zn were studied by OM and EBSD. The results show that under the same extrusion conditions, Mg-2Zn alloy fully recrystallizes,
resulting in grain growth and coarsening, and the strength and plasticity do not change with the number of extrusion passes. Mg-1Gd alloy
only partially recrystallizes after extrusion, with a microstructure consisting of fine dynamic recrystallized grains and deformed grains.
With the increase in the number of extrusion passes, the degree of recrystallization increases, leading to a doubling of the tensile strength
and plasticity of Mg-1Gd alloy. This is related to the greater inhibition of recrystallization and grain growth by the solute atom Gd
compared to Zn. The recrystallized grains have a dispersed orientation, while the grains that do not recrystallize in Mg-1Gd alloy have a
c-axis orientation that deviates 45° from ED to TD, which is consistent with the detection of macroscopic texture. A large number of
small-angle grain boundaries form within the grains, and rotations around the c-axis occur on both sides of these boundaries, gradually
evolving into large-angle boundaries.

Key words: ECAE; Mg-1Gd alloy; Mg-2Zn alloy; recrystallization; texture; mechanical property
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