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Grain Refinement and Mechanical Properties of AM60 Mg Alloy
by CaCN, Addition
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Abstract

Effects of CaCN, addition on the grain refinement in the AM60 magnesium ingots were investigated. The effects of the
CaCN, are estimated with different inoculation temperatures, inoculation contents, and holding time to find out the
optimum condition. AM60 alloy was melted in the low carbon steel crucible by cylindrical electric furnace under an argon
atmosphere. The melting and casting apparatus is specially designed for magnesium alloys. The grain size of AM60
magnesium alloy decreased significantly with an increase in CaCN, content and, at 0.8 wt% CaCN, or more, grain size
becomes constant at about 85 wm. The optimum condition was obtained in the 0.8 wt% CaCN, for holding molten metal
of 30 min. at the temperature of 710°C. The tensile properties of AM60 magnesium alloys were improved due to grain
refinement by addition of CaCN,. In the optimum condition, the yield strength, tensile strength and elongation were G,,=
107 MPa, 6,5=234 MPa and e=14.2%. The variation of stress with strain obeyed the relationship of the 6= Ke". The
strain-hardening exponent, n and strength coefficient, K obtained in the 0.8 wt% CaCN, added AM 60 magnesium alloy
were n=0.21 and K=390 MPa. (Received May 28, 1998)
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Table 1. Chemical compositions of AM60 Mg alloy (wt%)
Al | M | Zn Si Fe | Ca C S Mg

6.62 | 0.33 10.025(0.029| 0.02 | 0.05 [0.013]0.0003 § bal.

Table 2. Experimental conditions for grain refinement
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Fig. 1.
710 and (d) 740°C.
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Fig. 2. X-ray diffraction profile of the AM60 Mg alloy.

Mlcrostructures of AM60 1.0wt. %CaCN2 caqtmg alloy held for 30 minutes at various temperatures (a) 660, (b) 680, (c)
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Fig. 3. Relationship between grain size and inoculation
temperature in  AM60-1.0wt.%CaCN, castings held
for 30 minutes.



— 386 —

CaCN, H7bel 23k AM60 =tavlw 59 ZAF vlAs 4 7|A4 4A

250

Inoculation Temp. : 710T
Holding Time : 30min.

-r T L T

200

A\

g
19,
L

100

Grain Size (um)

50

0 i 1 A 1 M 1 i 1 " i M 1
0 0,2 0,4 0,6 0,8

Inoculation content (wt.%)
4. Relationship between grain size and inoculation
content in AM60 Mg castings held at 710°C for 30
minutes.
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Fig. 5. Relationship between grain size and holding time in

AM60-0.8wt.% CaCN, castings held at 710°C.
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Fig. 6. The changes of mechanical properties of AM60 Mg
casting alloy with inoculated CaCN, content at
710°C for 30 minutes.
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Fig. 9. The changes of tensile fracture surface morphologies (SEM) of AM60 with addition of CaCN, at 710°C for 30 minutes.
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