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Effect of Ca addition on the microstructure and mechanical
properties of extruded AZ31 alloy

Jeoung Han Kim*, Na Eun Kang, Sang Bok Lee, Chang Dong Yim, Bong Sun You, Byoung-Kee Kim

Abstract

The effect of Ca addition on the microstructure evolution and deformation behavior of AZ31 magnesium alloy
produced by hot extrusion was investigated. For this purpose, Ca was added into AZ31 melts to the level of 0.7 and 2.0
wt.% Ca. Then, AZ31 base alloy and Ca modified AZ31 alloys were extruded at 383°C. Ca added alloys showed finer
grain size and increased hardness value rather than AZ31 base alloy. After isothermal hot compression, the shape of tested
specimen exhibited a noticeable anisotropy due to the crystallographic texture effect. The ratio of major and minor axes of
ovality was not directly related to test condition and Ca amount. Flow stress level increases with the increase of Ca
addition at temperature below 300°C because of fine microstructure. However, at high temperature and low strain rate

region (400°C and 10‘35']), reverse tendency was observed since main deformation mechanism changes from dislocation
slip to grain boundary sliding or diffusional process at high temperature.
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Extrusion direction

Fig. 1 Compression test specimen machined
perpendicularly to the extrusion direction.

3. 3 ¥ ¥
3.1 DOMz=Z #3
I8 2 = %4F F Ca §Fo) g 3 719
g9 vAzdE BogFa gt} Ca 7} F7tE

A FRE AAY9AE FEds =eun
Qo) AZ31+0.7Ca 9} AZ3142.0Ca 9 BAYE

- 282 -

Aol AA &I, ol Ca o nEFEI}

1.3 o]7] W&ol [5] yIHFLE L JIH

237 0.7wt.% olFoAME 2 Aolrt A @7
Toz woHT).

Fig. 2 Effect of Ca addition
on the microstructure of
extruded AZ31 alloy: (a)
AZ31, (b) AZ31+0.7Ca, and
{c) AZ31+2.0Ca.
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Fig. 3 Change in Vickers hardness as a function
annealing time.
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Strain
Fig. 4 Stress-strain curve obtained at various
temperatures using true strain rate of 10s™.

5 E MYEE 1057 o £EojA dojal
AZ2A=2A 400CY  £L 2xdAE
0Ca 229 fEedol Ad #5548
= A& ukeh 2ol 400T,
WPt g4 = 2R A
dolgol wet AFHEIL vAF
2. oc:azm% Mol wstr] ol

@, 2.00a 2He) HeE

(o]

i 3¢ 100C9 ®lmH
G 250 BAAdES Y uiE HIHo)
B dEH @idol dedn Jdot (29
4,5). 300Co|e Eolixx YeA] gor

< AZ3140.7 oAM= YEHA
< g 4 91914 metA ol EFAY

gxkel J@o=w wdd.

300

250
= 200
o
3
g 150
B 100
50 L
0
00
Strain
Fig. 5 Stress-strain curve obtained at various
temperatures using true strain rate of 10s~,
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Fig. 6 Macrograph of specimen deformed at
200°C with a true strain rate of 10s.
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Fig. 7 SEM graph of specimen deformed at
200°C with a true strain rate of 10s™.
Yellow circle indicate ALLCa precipitate.
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