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Influence of Vacuum Degree on Performance of Magnesium Alloy Radiator Die Casting

Chen Sitao
(Department of Mechanical and Electrical Engineering, Foshan Polytechnic)

Abstract: By designing a vacuum extraction system with main and secondary exhaust pipes, and combining with

the Flow-3D simulation software, the vacuum die casting of magnesium alloy radiator was carried out. The results

show that the vacuum die casting of magnesium alloy with complete appearance and compact structure can be ob-

tained by using the vacuum pumping system. By adjusting the position of the inductor, different cavity vacuum

degrees can be achieved. The filling capacity of magnesium alloy can be improved effectively by increasing the vac-

uum degree of mold cavity, and the porosity or shrinkage defects in die castings can be eliminated. When the cavity

vacuum is 10 kPa, the air volume of the magnesium alloy radiator die casting is the least, and the tensile strength

and elongation of the die casting are improved correspondingly.
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Fig.1 Schematic diagram of vacuum pumping system
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Fig.2 Radiator model and die structure
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Tab.1 Physical parameters of AZ91D alloy

(a) AR

R/ WA/ T AL R/ 2/
(geem3) (Wem K1) (k] « kg™ 1) (k] « kg « K™D
1.702 84 341.6 1.42
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Tab.2 Die casting technological parameter

5 TR B/ 1% IR R B/ TR I B/ FEGT H e/
(mes 1) mm (mes 1) MPa
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Fig.3 The results of entrained air at different vacuum degrees
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Fig.4 Macroscopical images of die casting at different

vacuum degrees
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Tab.3 Comparison of mechanical properties of die casting

AZ91D magnesium alloy radiator

s F %5 % /kPa o1,/ MPa 5/ %
1 101 193 3.5
2 50 207 4.3
3 10 226 4.9
4 % #®
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Fig.5 Microstracture of die castings with different valuum degree

A AN R B 0 T B 1 1) AL AR e T S TR B R 0
Hoor Ay B 4™ HARALRST oK [l A AR 80 2 (1 4R Ak
Je Z e B 5 10 28 LS O 50 kPa i, HAUAL RS AR
N B AR D AL B A TR T B A
50% » AL T ZR i B A5 B IR A3 5 2 R s O 10
kPa I o Fis 8 1 18 AL R ST L KR R e e A <
AL 1A AR 3 3 B A R IR 70 % LA i T R 2 B U
G kAR WY I B As BE RE 8 o 3 T B 1R 1) AL B4 A
BB L I LS BGRB8 AL RO b, R
/N [ I 23 TR 1 1 20 2L BUR L 45 5 R
it > AT A D LS T R A8 20 < T R P SE LB ), B
25 JE ARG o BEL T/ 85 P 185 A e B Dk 2 o 2 U

(o) A= E A 10 kPa(3 %)

kPa [ 55 1 » Fo oo i o B 45 1125 2 Oy 50 kPa ) s %%

PR T 9.2% B0 R & T 17.1% AR 8

BLZS N 50 kPa 1Y JE#5 F 38 T 13.9% , #5238 1 45

R4 T 40% .

s % X

(1] 5 W B AR5 DR A LED By Rt or st (1] 6
T+ #9%,2006,17(8) :945-947.

C2] UM A HE R o B, %6 B R T 38 LED s se ) ). i 7 4%
f,2008,31(6):1 716-1 719,

(3] A-9lE. FHAE.KEH .. LED TH T84 &8s i v e 20 7
LI RHEE Tl K2 254, 2015,34(2) : 84-88.

(4] B RIS XT3 L 46 6 4 T 1) 28 04 1 2025 T 45 2o i 170 455 400 F
E[J]. FEF s A 04 4. 2012,32(7) :637-640.

(5] JBSCH RAKR 4805 55 . B 4 WU A% 2L 45 i 1 b 2 5 2 R
F5L]]. ¥ ,2014,63(15) :328-329.

(6]  RAR A - 450 R SC % 5. FL 28 R 00 B 2 46 10 F ) 4538 960 30 iE
[AL 2013 45" R¥sik « RGBT HARESLCLT M. 2013,

(7] RAAR RSO, Egae . 4 LED M5 & 4 SO eS8 1T 24 i 5%
[J].%7% ,2015,64(5) :403-404.

(8] 2y, B33 DR A S I T BUE AL 58 & 4 4 45 35 IR 06 L 20T
[J]. e Mo 6445, 2018,38 (7):742-743.

(4R35 :3KIEZT)



