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Eftect of Die Casting Condition on the Mechanical
Properties of AZ91HP Mg Alloy

Yong-Sik Ahn' and F. Klein*

Abstract

Magnesium alloys have high strength to weight ratio and are extremely attractive for applications in transport industry. Mosof
structural magnesium alloys are manufactured by die casting process. The tensile properties of AZ91HP magnesium alloy were
investigated after die casting under various die casting conditions. After die casting by using cold chamber machine, the volume
porosity of specimens was examined with density method. With the increase of the volume porosity of specimens, both the tensile
strength and elongation were significantly decreased, however the 0.2% offset strength was almost independent of the amount of
porosity. With the increase of crystal pressure from 500 to 900 bar during die casting, the volume porosity was decreased, which
resulted in the increase of the tensile strength. The mould temperature within the range of 150~250C has not influenced the
microstructure with the eutectic phase and tensile propertics of specimens. The tensile strength was the highest at 90 m/sec of gte

speed.
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Table 1. The compositions of used magnesium alloy (wt %)
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Table 2. The parameters of applied high pressure die casting

Mouldtemperature (°C) Gatespeed (m/s)

Crystal pressure (bar) Casting Temperature (°C) Hold time ofpressure (sec)

150~ 250 50~120

500~900

670~ 690 7
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Fig. 1. The stress-strain curves of die cast AZ91HP alloy
tensile tested at various temperature
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Fig. 2. The tensile strength and 0.2% offset yield strength vs.
volume porosity of die cast AZ91HP alloy
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Fig. 3. Effect of porosity of the elongation of die-cast AZ91HP
alloy
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Fig. 4. The effect of crystal pressure and mould temperature on
the tensile strength of AZ91HP alloy.
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Fig. 5. The microstructure of die cast AZ91HP alloy.



A22¢W A4Z (2002. 8)

SEEE ST

- 159 -

o
2101 ¢ +65
c02 .
® TS 460
®
190 ®
g
S ° 450
S 170 2@
§ °
ot ®
n ®
150 |- 1490
» = -
= l I 435
|
130 |- I L) YY)
)
A ’ <425 &5
-~
ol 4 2 r
A 1 A 20 2
A Porosity 0.
A 415
I | | i i ] [ [

4 5 8 7 8 9 10
Gate speed [10 m/sec]

11 12 13
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