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Effect of Equal Channel Angular Pressing Temperature on the
Fracture and Mechanical Properties of Magnesium
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(Received July 9, 2007)

Abstract

Mg and Mg alloys are promising materials for light weight high strength applications. In this paper, grain refinement
of pure Mg using severe plastic deformation was tried to enhance the mechanical properties of the hard-to-deform metallic
material. The microstructure and the mechanical properties of Mg processed by equal channel angular pressing(ECAP) at
various processing temperatures were investigated experimentally. ECAP with channel angle of 90° and corner angle of 0°
was successful at 300°C without fracture of the samples during the processing. The hardness of the ECAP processed Mg
decreased with increasing ECAP processing temperature. The effect of temperature on the hardness and microstructure of
the ECAP processed Mg were explained by the dislocation glide in the basal plane and non-basal slip systems and by the

dynamic recrystallization and recovery.

Key Words : Magnesium, Equal Channel Angular Pressing, Severe Plastic Deformation, Grain Refinement, Processing

Temperature, Fracture

.M 8

sPavlg 2 ovkadlg 32 Hold 4r.e
WE, e U4y 2 ASAH AT, AT
TEg ZHE_E;; Be 23 v o x3 0%
D A FFLA, AR AEHA 5o Ao L4
F ol %_E]._/:léll—% HA TS FAH A7 A= 2
A8 2AZE B2 A7/ AAHD gon, 2
Sawoy Way AT[1~2]. 2} AFLo A9
NAR A7 4o HCP BATZEZ AT Fe
A4 A ANANBHE wlavige HgudE ¥
Sd Folzk Hu ik olek e wlay% A

.

/(LLcH’cﬂ—“r 21 ) \,]. H-Toitz‘le]
2. *3*}7]’\04‘7“’6
WA A FEER e
E-mail: hskim@cnu.ac. kr

3
R

Bo] @ dAAY 4 JAH BEAS AAA

71 2A} 3 AU @83 o] FojA: e,

E3], 24 ¥ ‘ﬂ*ﬂi} “J%Ei"i 23 (Severe
3 P

[+]
% $89 A1 *ZH% e B4 o
U A A9 AEZR 4o, Yamashita[4] S
Fad AL ol &ste wadleg 2 vlodg
5o et A4S AN A0E 4L vt
AT EF Agnew[5~7] T AaA FH T B5E
2¢4E 34 A92 42 vlavg &3 A
5 dEd s JFxA & AL HEI

ErEaMoIB X /A 17 ® 13, 2008/13



Coarse-grained . .
Utrafine—grained

HPT
Various SPD methods

Fig. 1 Schematic diagrams showing various severe
plastic deformation processes for grain refinements
of metallic materials
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Fig. 2 ECAP press and die set

Fig. 3 The set of indentation
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(a) Initial microstructure
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Fig. 5 Optical micrographs of (a) initial sample and
(b-e) ECAP processed Mg samples. The
processing temperatures are (b) room
temperature, (¢) 373K (d) 473K and (e) 573K
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Fig. 6 Indented loading vs. ECAP processing tem-
perature
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