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Calculated Mg-Al-Ca liquidus projection

and the solidification paths of the experimental
Mg-Al-Ca alloys,
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Luo, B.R. Powell, A.K. Sachdev,

Intermetallics, 2012, 24, 22.
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Conventional
Mg alloy

Thermal resistance
p=p(T) + { pchem+pphys}
p(T) : by lattice vibration

Porem - DY impurities
_{ Porys - by lattice defect

Example
AZ91D :solid solution strengthening by Al

= Low heat conduction

ADCI12 AZ91D
(Al alloy) (Mg alloy)

Pure Mg
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a) Matrix : pure Mg  §
(High heat conduction)

b) Boundary : Mg,Ca, Al,Ca
& (Mg, Al),Ca
3D network (High strength)
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SEM-BSE images of (a) Mg-1%Al-2%Ca-0.3%Si alloy,
(b) Mg-4%Al-4%Ca-0.3%Si alloy, (c) Mg-3%Al-3%Ca-1%Si alloy,
(d) Mg-3%AlI-4%Ca-3%Si alloy.
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SEM-EDS mapping of (b) Mg-4%AlI-4%Ca-0.3%Si alloy.
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Good heat radiation

3

Power 2.8 kW
Al alloy Developed Mg alloy
_ T Material ADCI12 AXS1303
E & ‘ "f Mass production As cast | Heat treatment
e 1 & Case weight 694.4 g 4529 g
s e || Thermal conductivity 113 W/ mK 97.5 W/ mK 111 W/ mK
10 | —a—t02 rower |1 2 Diode 93.6°C f99.2°C (+5.6) 94.5°C (+0.9))
ot s Measurement | Thyristor 93.0°C | 97.8°C (+4.8) 95.3°C (+2.3)]
Bt point FET1 96.2°C [107.2°C (+11) 90.7°C (-55)
e FET2 970c _ J[1067°c vo|  951°C (-1.9)

For GX160 Engine (barrel, cover, head)
97.5 W/m*KTIZAH+5
NAMgEE AzZ91DIE51 W/m-K
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