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Low Pressure Casting Process of an Aluminum Alloy Cabin

DENG Honggiang, LI Mingjie, DENG Meimei, YANG Xiaolin, ZHANG Xiaobing
(China Railway High-speed Railway Electrical Equipment Co., Ltd., Baoji 721000,China)

Abstract: Aluminum alloy cabins are a type of revolving barrel wall casting, in which the wall thickness is uneven, and
hot spots are distributed in the upper, middle and lower parts. It is a fully processed product, thus, after processing, the
product must not show any casting defects, and needs to meet the requirements in appearance, size and performance. In this
paper, based on the casting structure, combined with low-pressure casting equipment, process research and analysis of the
product's pouring system, metal structure, process parameters, etc., are carried out. Practical results show that the gating
system of the product designed with a metal mold and a sand core can be embedded in the sand core, so that the pouring
system can fully feed the hot spots of the product. A reasonable processing allowance can achieve the least raw material
consumption. Suitable metal structures and process parameters can realize stable filling and continuous production of
products.
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Fig.l Three-dimensional model of aluminum alloy cabin casting
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Fig.2 The structure of the casting system of the product blank
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Fig.3 Pouring process: (a) melt folw field, (b) solidifieation temperature field
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Tab.1 Low—pressure pouring process parameters of
aluminum alloy cabin
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Fig.6 Schematic diagram of the location of local shrinkage
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Fig.7 Local black skin
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Fig.9 Internal structure of metal mold
B [ o R AR, A R R A 1 A A
B, DRIE ™ ity DAL B B 47 A EOR (] IR 49 O <3 s TR A
HPGET M S e & B, w] LR A 5 Js 2 F i
O A I DR WAL 4 L 491 A T) T 5 | 1) 2ot 2 TE 5 o
TR H T 4 T A B DR D B T 4 A i P BE R
22 1 R

3 it

(ORI 7= b 285 R R e 0 A TR s A R
050 KAETRBE N 61.37 mm, R A i i SR AR A
JE R 50 RAR TR E R 56.84 mm, FF AR A AT £ IR B
PR B LB S F TR S8 BT AR AT A
RS =,

QA ERAEMESEE T2, Y580
700 C B B ELJE EE 320 °C, 5 FE A B R
B 470.000 8 MPa-s™ i}, FH i Fe AL i o F AR

Q)E & BB EPIE T 4T RAT D 4, W] L5 R
WA L5 00 2 () Y BC B (RO B, 3l G 2 7 B AR L A
B DS ST T O 7 B R T 22

SE 3k

[11 FER 8 A AR 4 Fo Ak b i i H O] BT 4, 2021(1):
113-114.
WANG Z K. Application of aluminum alloy in automobile
lightweight[J]. Auto Time, 2021(1): 113-114.

[2] PNV R A 4 78 BV A B i Ak AR 7 b i R WF 5 (D). B
ATk 28 35 Ff5E B4k, 2022, 12(2): 135-138.
SUN H Y. Application of light weight automobile and aluminum



(EEIE A )12/2023

WRE,E REEMEREHETE

<1167

alloy in modern automobile production[J]. Modern Industrial E-
conomy and Informationization, 2022, 12(2): 135-138.

FH & LB B A SRR AN [J]. bR
TA%,2022(6): 139-141.

WEI Z L. The impact of aluminum alloy parts on the weight re-
duction of automobiles is briefly described[J]. China Plant Engi-
neering, 2022(6): 139-141.

BERTA, T IR MR, S5 KR RE 51 G G R TR B 1R AR TR 45 1 &
HLERBISE[I]. $53 $5 R ,2013, 34(10): 1336-1339.

FANF Y, YU J, CHEN M, et al. Deformation control and mecha-
nism research on large-scale thin-wall cabin body castings of alu-
minum alloy[J]. Foundry Technology, 2013, 34(10): 1336-1339.
INE L EFRE, EIUIR S KRB e iR AR G o 1 A 1Y
JE 5 1 R PERTSE[)]. #5138 ,2008(5): 442-445.

SUNCJ,SHUD Y, WANG Y Q, et al. Vacuum pressurizing cast-
ing technique for large-scale complicated and thin-wall Al-alloy
components[J]. Foundry, 2008(5): 442-445.

KUFT IR WAL TR Y R AR MR 22 TR B i
T EARALI]. F5 R0 85 1 K AT (45 42,2015, 35(7): 723-726.

LIU XY, SUH Q, HUANG Z G. Optimization of counter-pressure
casting process for aluminum alloy cabin body based on numerical
simulation[J]. Special Casting & Nonferrous Alloys, 2015, 35(7):
723-726

PR G Y TR AR R R S A RS A R S 4
) TSR (0], BHLAHT 5 0, 2017(30): 78-79, 81.
LIAO K, SHU H M, WAN H, et al. Research on the process of
low-pressure casting in large complex thin-walled structure alu-
minum alloy castings[J]. Technology Innovation and Application,
2017(30): 78-79, 81.

ARG WEECE AR /NP A5 AL R B 1 0 AU AR P 2 1 R[],
i H AR ,2008(6):716-720.

ZHAI C Q,YAO Z Y, XU X P, et al. Low pressure sand mould
casting technology for heavy aluminum alloy casting[J]. Foundry
Technology, 2008(6): 716-720.

B DR B8 R L i T A R BR G A W RE R R A AR T 5 0
TR BUE R, #0112 ,2019, 48(9): 74-78.

LIU G Q, SUI D S, XIE G H, et al. Numerical simulation of

low-pressure casting process for large-sized aluminum alloy

[10]

[11]

[12]

[13]

[14]

[15]

[16]

thin-wall cylindrical part[J]. Hot Working Technology, 2019, 48
(9): 74-78.

L A AR BE B B B R O AR B4 3 T BT 0] AR
AR ,2010(2): 29-31.

ZHAO F. Process design of large aluminum alloy low-pressure
casting with thin wall thickness[J]. Aerospace Manufacturing Tech-
nology, 2010(2): 29-31.

VR, RA S HEEE SR 5 S5 IR S BT Y [D]. 19 &2 . B 5B
T.R7%,2009.

SHEN J M. Study of low-pressure casting process on large-sized
thin-wall aviation casting part of aluminum alloy [D]. Nanjing:
Nanjing University of Science and Technology, 2009.

KN I B e i A RS R R R R E S
IRFNA R F[T]. B4 BT 42,2016, 30(7): 74-80, 85.

ZHENG X Q, XIE S K, YIR X, et al. Low-pressure casting: Retro-
spect, perspect and prospect [J]. Materials Review, 2016, 30(7):
74-80, 85.

T ARG U A% R AR RO AR G A A U S LT
FE[I]. B H AR, 2021, 42(10): 856-860.

FANLP,JIY S, YUG K, et al. Research on numerical simu-
lation of large aluminum alloy base casting[J]. Foundry Technolo-
gy, 2021, 42(10): 856-860.

BLSCHEE. JE T ProCAST ¥R 4 #1454 48 3 46 1 BUE BT B AR A
[J]. IR 2022, 41(4): 29-35.

MO W F. Numerical simulation and optimization of aluminum al-
loy wheel casting based on ProCAST[J]. Henan Science and Tech-
nology, 2022, 41(4): 29-35

X SR BN ARG SRR T S B[]
P HAR ,2020, 41(3): 243-247.

LIU J, ZHANG J P, WANG X B. Optimization and design of
complex aluminum alloy casting process[J]. Foundry Technology,
2020, 41(3): 243-247.

NG, %P W 505 G SRS P B 23 BT B T B[], R A
1 MG 42,2019, 39(11): 1261-1262.

SUN P, LUO P H. Defect analysis and process improvement of
Al alloy conductor [J]. Special Casting & Nonferrous Alloys.
2019,39(11): 1261-1262.



