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Casting Forming Process of a Certain Type of High-voltage Switchgear
Cast Aluminium Alloy Shell Based on 3D Printing

YANG Xingxiang', XIA Yongxi', LI Peigen®
(1. Xi'an XD Switchgear Electric Co., Ltd., Xi'an 710077, China; 2. Xi'an XK Precision Founding Co., Ltd., Xi'an 712000,
China)

Abstract: A process of casting a complex aluminium alloy shell for high-voltage switches via 3D printing sand mold
technology was introduced. Leveraging the advantages of 3D printing sand mold technology in design flexibility and rapid
manufacturing, a targeted casting process design was conducted, including a gating system design, chill design, and sand
mold (core) printing scheme. The optimized process design was verified via simulation technology, and the qualified
products meeting the technical requirements of the high-voltage switch industry were finally obtained by casting preparation
and inspection verification. Compared with the traditional mold scheme, the process will research the product. The whole
production cycle is shortened by more than 50% without high-cost mold investment, which results in a rapid response,
rapid preparation and rapid iteration of products, significantly improves development efficiency, and provides a convenient
path for customized, differentiated and complex designs of castings.
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Fig.3 Sand core for casting
4
Fig.4 Sand flask for casting
2.4 1
“ ” “ ” Tab.1 Initial conditions for simulation
« ” « Sand molding Pouring Shell
’ ’ Metal material . C C
t t f t 1t
’ 50 mm, ’ material emperature, emperature,
ZL101A-T6  Furan resin sand 700 80
30 mm,
60 mm, 2
Tab.2 Pressure parameters in low—pressure casting
3 o Mold  Shell ~ Pressure
Phases Rising Pressurization
filling formation holding
’ Pressure/mbar 230 630 630 1000 1000
o AnyCasting Time/s 25 40 5 2 1000
, UG NX 10.0 stl 5 AnyCasting
AnyCasting , p42s)
] b 7 o
1200 ZL101A, 24 s,
614 o(_j, 556 oCO <2 mm, s N
AnyCasting , .
ZL101A , ,
1, )
2 , ,
5 ’ 6 ) o
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5 :(a) 30%;(b) 60%;(c) 100%
Fig.5 Simulation results of the filling process: (a) filling 30%; (b) filling 60%; (c) filling 100%

6 :(a) 30%;(b) 60%;(c) 90%
Fig.6 Simulation results of the solidification process: (a) 30% solidified; (b) 60% solidified; (c) 90% solidified
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Fig.7 Simulation prediction results for porosity defects Fig.8 Sand mold preparation
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Tab.3 Chemical composition requirements and test results
(mass fraction/%)
Element Si Fe Cu Mn Mg Zn Ti
GB/T 1173-2013 6.5~7.5 <0.2 <0.1 <0.1 0.25~0.45 <0.1 0.08~0.20
Test result 7.37 0.13 0.001 0 0.002 3 0.41 0.005 8 0.1100
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Tab.4 Mechanical properties (2] ’ , : (3D )
) Tensile Elongation Hardness Yield strength 1. ,2025(3): 118-120.
Test items
strength/MPa /% (HB) /MPa (3] > ’ ’ ’ ’ ’ ’ ’
Testcriteria =295 >3.00 =90 - 3D 1
1# 310.3 6.00 101.0 236.1 2024, 38(S2): 372-376.
24 314.7 6.60 98.0 238.4 LITC,LIUY,CAOJW,LUOK, YAN X X,LIUY Q, WANG Y,
HE Y Y, ZHANG Y Y. Research and applications of sand mold
’ 3D printing technology in the field of casting aluminum alloy [J].
s s Materials Reports, 2024, 38(S2): 372-376.
5, [4] , , , , . . 3D
5 [J]. ,

Tab.5 Pressure test

Gas measured ~ Gas pressure Holding

Test item ) ) Test result
concentration(He) /MPa time/s
o Annual leakage
Test criteria =90% 0.65 60
rate<<0.1%
Annual leakage
Test result 99% 0.65 60

rate<0.1%

9
Fig.9 Prototype casting
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