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Fig. 1 Schematic diagram of the vacuum pumping system
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Table 1 Thermal physical parameters of the AZ91D alloy
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Fig. 2 Radiator model and die structure
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Table 2 Technological parameter of the die casting process
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Fig. 3 Macro photos of the die castings
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Fig. 4 Tensile specimens
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Table 3 Mechanical properties of the die castings
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Fig. 5 Microstructures of the castings
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Fig. 6 Morphologies of the castings after T6-treating

it . ZETHSRR TS KE 7 HFIRRAFSMEK
AR, XoelkTRENTE, HSSRES.
(2) REZETHARFHT T ES2EHHL
&, PriSHBMINTE TR, REENEIEZRS, N
NFEURELITRIA, ERALRE . EREEFFRE

SEXEL:

REINHFREH A B11259.3%. 10.2%7121.4%

(3) RAZMEETHS AR SHNESEHH
SERAFREHHRLL, BESAFKREDL48%, T6R
SAIEFERISIBRIDE960%, XEFTiRS/EHHEEA
PALIEMERE .

[1] TEtB sEHERRIIETHIARASR [D]. EX: BXAZF, 2011
[21 &, BFRRE B EFRARHRIVR R BRI [J]. $51850K, 2015, 36 (8) : 2077-2080.
[3] JIN C K, KANG C G. Fabrication processanalysisand experimental verification for aluminum bipolar plates in fuel cells by vacuum die-

casting [J]. Power Source, 2011, 196: 8241-8249.

[4] BXZE., REME, &%, £ E5eETEBEIOMETEARSR [J]. $5&, 2014, 63 (4) : 328-329

[6] 2%, FEE EFPLCHETFEHHEE RS 0] #PINTTZ, 2019, 48 (9) : 82-86

[6] BE., WE, XExR, & BEXEFHEAETRNETEFEENTL V] FEehEeas, 2011, 31 (3) : 222-224.

[71 B2, 8, 1, & FHEESETEIRENFASHNA ). FMEEREEEE, 2010 (7) : 633-635.

[8] FEE. &%, RXZE, & BEEFHIESIAESHRIGIE[C/ RS EHEHITAES, 2013.

[0] =fEse, S0, BPE, £ ETFLOW-3DIREEESEF L ERITSHW ] SMEakaEas, 2019, 36 (9) : 618-621.
[10] R&E., RXZE, T8I, £ LEDBESERENEESE T 205 [J]. #51&, 2015, 63 (5) : 403-408.

Design and Application of Vacuum Pumping System for Magnesium Alloy

Die Casting

CHEN Si-tao', SONG Dong—fu®, QI Wen-jun®, ZHOU Feng'
(1. Intelligent Manufacturing College, Foshan Polytechnic, Foshan 528137, Guangdong, China; 2. Institute of New Materials,
Guangdong Academy of Sciences, Guangzhou 510650, Guangdong, China)

Abstract:

A vacuum pumping system with main and auxiliary exhaust channels was designed. The main exhaust channel
had a larger cross section than the auxiliary exhaust channel, and its opening and closing was controlled by a
vacuum valve. The auxiliary exhaust channel adopted a toothed exhaust channel with a smaller cross section,
which kept the whole pumping process during vacuum die casting. The results showed that magnesium
alloy vacuum die castings with complete appearance and compact structure were obtained by using the
vacuum pumping system with main and auxiliary exhaust channels. The porosity of the castings with the
dentate exhaust channel was reduced by 48%, the bubbles were reduced by 60% after T6 heat treatment,
and the tensile strength, yield strength and elongation of the castings increased by 9.3%, 10.2% and 21.4%

respectively.
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