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Development of a New High-Strength Magnesium Alloy
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Magnesium alloys have been the subject of interest as they are lightweight metal materials. However, there has been
limited application of these alloys since the mechanical properties and corrosion resistance of conventional magnesium alloys
are insufficient. In this research, the effects of the addition of rare earth elements and Zinc on the mechanical properties of
magnesium alloys were investigated, and a high-strength magnesium alloy that also has superior heat and corrosion resistance

was developed. Additionally, the casting of the alloy into a complex shape was successfully achieved.

1. #&

Hy BRI LR R S Sl 2 & OB D280, ik
BRROBRAMIE, SRR RO SN TnD, £
DHT, BEIER E OB & A 2RO RELIZR
B ISR ERBEN DS, Mg (7 R0 ) 1381
RURTEBY, BEN Fe (8) O 1/4, AL(TIV3
=L ) D23 LERGEMEOLPTRLERETH 5.
S50, MR, HEREICEND 22 TIE RS, VA2
WG EICENTW 720, HEMEte LTAETH 5.
LAL, BEFO Mg A4 SRR R i 1240
Tho727280, RGBS THLZERE S BB OREE H

il

BE (glem3)

{ﬂ

0

Mg Al Ti Fe

g1 RTARVTL, TNVIZT A FT5 U, BOKE
Fig. 1 Density of pure magnesium, aluminum, titanium, and iron
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Fig. 2 Microstructures of developed alloys after treatment with solution
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Fig. 4 TEM observations of compound phase at grain boundary of
GZ alloy
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250
200 |-
T
£ 150+
<
[
=
% 100 -
kS
50 -
0

€355 %) WE54 ()

E6 BSE G0 iR
Fig. 6 Specific strength of developed alloys
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Fig. 7 Tensile properties of developed alloy at elevated temperatures
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Fig. 8 Fatigue properties of developed alloy during rotating bending
fatigue test

IHI 8 Vol.51 No.1(2011)



PETTREIE 2 BTl LR G BEE R L7277 7 %8 9
RUTRT. FHEAEORIEITHEREL €355 L&l
@A 7 VAT ZOENSRE LR, KR 107 1 7
WAREETIX C355 D 1.3 %z 245k % 5. WES4
b eI C355 L 0 EVILIES R A R T BRA
SOHME. PEDS, BHEEE&IIEAS Mg 54, Al
GEr RDEWETRIER S o T b LHIrE LS.
3.3 FERELOMEM

FSA SO B4 - 5 7200, KA T Fht
L7z #BRIE JIS Z 2371:2000 (ZHEPLS 2 S CHEME L
7o WM E LT, B Al EETHD A201 AE LA
Mg 64 ThbH AZIID % Hv 7.

2 10 RUZBiSHIR R O fjfiiE 27" 9. AZ91D 133
BRiRgfH] & & B ITRIRICE B E AR L T b, —hT,

A:Gyz
125 O:Gz
O 355 (4)
O : WE54(5)
o 100
5
2 o0
~ 75
il o OA(%
;}jlj
= °©° & C=»
fe B @@ @
= 50
<
<
25 1 1 1 |
104 10° 100 107 108
Bl L% (| )
(i) — o KRBT
E9 BH 38 B 4 0 Fo 9 57 5 EE
Fig. 9 Specific fatigue strength of developed alloy
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Fig. 10 Results of salt spray test
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Fig. 11 Schematic of low pressure casting
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Fig. 12 Photos of casting sample and of PT image
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