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Effect of Argon Dehydrogenation on the Mechanical Properties of
AZ91 Magnesium Alloy Scrap

JIAO Wancai', JIA Zheng'?, SONG Tingting', WANG Tong’

(1. Department of Welding Engineering, Shenyang University, Shenyang 110044, China; 2. Key Laboratory of
Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: The effects of argon degassing on the hydrogen content and mechanical properties of AZ91 magnesium alloy
waste were investigated. The results show that the hydrogen content of AZ91 magnesium alloy ingots could be reduced
from 18.4 cm¥100 g to 10.6 cm’/100 g, and the degassing efficiency can reach 42.4%. Tensile strength, yield strength and
elongation by degassing increase by 21.6%, 3.6% and 56.5%, respectively. MgO inclusions in waste materials are the main

reasons for reduction the mechanical properties.
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Tab.1 Hydrogen content and dehydrogenation efficiency
for different alloys with Ar dehydrogenation
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Fig.1 Comparison of Ar dehydrogenation effect for AZ91 alloy
scrap and original ingot
P A B A A R PR A A, T BR R A A
I # B A £ 1
A R U B S OB BR AR R AR
BENR, BREJEHRER S AR TN 18.4 cm¥/100 g
F% 2 10.6 cm¥100 g, BR“TH AT 35 42.4% ; 17 )52 5 /)
BRI A5 50.7% , RIVAH [R) 2% A0 T, BORHE BR 0K
AN BE S,
Bl 2 2 AZ91 Bk & < BORHBR SURT A (19 8 2

41, WA LLE & S EEE A 2 BUE A K, B h

BEERRE

¥

D ACIRA LR, B 3 O AZ91

5 BB A T 55 . L 3 i | R B U 5 5
WA KR A R SFLAAE, B2 ESR
GrAn s MR EUG B S fLE D BEREHR K
R FE PR A

Kl 4 o8 AZ91 & & PRSI B bk SRS 1 o
B TR A B (R AR AR 1 R SR B AR AR 2. BR R
JG) o ATEAE X T 86 & Bk, B 2US fO0L B 42 T
FUr BT A 3.05%P% = 0.49% , Bk /N T 83.9% ; 1fii B
A g AL A BT A 1.37% BE ZE 0.25% , Wk
/INT 81.8%, I WLIERIBRE RIS TIRERE )G
OB A F R 8, S & AZ91 A EER SR
BE R SR 5 BE B9 ) PERE (RS AR R 1. BR AT 5 B
AR 2:BR AT ) . X TS BOR B EUS H 5 PR
S T R 5 AR R SR R T 21.6% .3.6% 1
56.5% ; 1 xF T 6 & R, bR 25 85 58 i B hr o B |
J MR 9 BE R K R B R E T 24.2% .5.8%
67.7%., ] WLER AL BEXT AZ91 5 & % B9 F1 2 v fE
BIFGEREmR D,

AZ91 R KEWAE SR Y FTE,
BE [ 20 2 v B e 2 0 2 1 24 8 R R B Y T R
i3, RfES SRS I2Y, FIH XRD,SEM
1 EDS Xf Bkt #EAT R . B 6 S AZ91 & & K
XRD 77 4 E it .

A UL A 42 B2 R 32 B2 e A ) MO, [R] B i 55
A/DRW ZoO, MJe 2P EE L MgO A £, B/ 4E
fa b — B &4 K MgO J& |, w2 gk & b i &

(b) T

Bl 2 AZ91 & & BB SUBR AT R H A

>

(a)R RS

Fig.2 Microstructure before and after Ar dehydrogenation for AZ91 alloy scrap
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Fig.3 Porosity and gas hole before and after Ar dehydrogenation for AZ91 alloy scrap
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Fig.6 XRD pattern of the AZ91 alloy scrap
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Fig.9 Schematic diagram of surface tension for MgO inclusion,
Mg molten and melt-gas
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