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Vacuum Differential Pressure Casting of Integral Thin-Wall Aluminum Alloy Castings
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[ABSTRACT] The technological principle and control difficulties of vacuum differential pressure casting have been in-
troduced. Taking the typical precision casting of aeroengine exhaust end housing for example, the key technologies such as
gating system, mould development and pouring temperature selection in the vacuum differential pressure casting of integral
thin-wall aluminum alloy casting parts were studied. Then, the existing technical problems are put forward to solve the
ways and means of control. The results show that, when using double pass structure of mould casting system, mixing sys-
tem using furan resin sand casting sand, at (730+10)°C pouring temperature, acroengine loose, pores, inclusions and other

defects of thin wall casting products overall aluminum alloy basically eliminated. The sample is compact and the elongation

is up to 3.6%.
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Fig.1 Principle of vacuum differential pressure casting
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Fig.2 Casting system of exhaust end housing casting
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Fig.3 Microstructure morphology of 82# exhaust end housing

Fig.4 Microstructure morphology of 92# exhaust end housing

2017 4E35 19 1] - BihliE A 99



PN
H%&I RESEARCH

H2% 3 I, 92# B ik 404k | B B SR B i
HAE | PR T IK 3.6%, 1M 824 A kLR, JR K AT
AE A F I F A SR ST D Sk b HLGE T T A s, Jo ik
SR A R AELEE [T , 50 2] iR 4R AL R

s 4 VO B g A A B, B 4 1 B AR ] ]
PR/ U SEREE S T 70%. 54 H MR
FRCARAH

5 £ip

(1) Hos 2R B Has Nl RS s
RS, U HGE TR AR RE AR & A B R e 1R B .
(H PR T, B 75 R BB 1B BK ke eSS
Jiti o,

(2) B RERR G SR B H S RS RS
PR ONR TS R A S, AT

T 38 RS B, e Ge TR R GE B R BN B8 T 1R 4
Tl T Rk % B8, 45 TP S VAR 6, S PR v v A G
b 8

(3) A= gL I e K sh L2 A s IR REAS
NG R I RGE S5 M) Be i 2R 48, F FH R A g b A
FEATIR AR AE( 730 + 10 ) CHEyEIREE T 17580,
L LRl TI W1 /R e S R B AR e 11 3 1 Bl |
ik 3.6%.

\31?

2 % X

[ A, X2, Xk, & G IR R E )
Pt T AR (1) 1R oA 6.5 48 , 2007(S1): 21-22.

DAI Xibin. JIANG Yuzhen, LIU Zhixian, et al. Aluminum alloy
thin-walled pipe metal mold gravity casting process[J]. Special Casting &
Nonferrous Alloys, 2007(S1): 21-22.

(2] BRVGAE B8 JHIETE . IRSRE Z1205A S5 TSI 4T K
TEMAR I &JEINT - YN T, 2016(15): 25-27.

ZHANG Xisheng, ZHAO Lei, ZHOU Zhenghai. Low pressure casting
Z1.205A casting defect analysis and process optimization[J]. Metal Working:
Hot Working, 2016(15): 25-27.

[3] PR, BN . R AR G S IR R i T Sk

B AR | 2007, 28(S1): 62-64.

GUO Zhongmin, CHEN Dasheng. Low pressure casting process
complicated thin—-walled aluminum alloy casting practice[J]. Foundry
Technology, 2007, 28(S1): 62-64.

[4] EASE . FEE T R EEIG (M]. AT AU A
2011.

JIANG Buju. Casting manual: special casting process[M]. Beijing:
China Machine Press, 2011.

[5] WRAG . $erETFA
2012.

HUANG Tianyou. Casting manual: modeling material[M]. Beijing:
China Machine Press, 2012.

[6] JIANG W M, FAN Z T. Gating system optimization of low

pressure casting A356 aluminum alloy intake manifold based numerical

100 Bz REEA - 2017 4658 19 1]

BURPEL M. Jbat : AUk At

simulation[J]. China Foundry, 2014, 11(2): 119-124.

[7] RAWAHI N, TRYGGVASON G. Numerical simulation of
dendritic solidification with convection: three—dimensional flow[]J]. Journal
of Computational Physics, 2004, 194(2): 677-696.

8] BEHE & . BT MAGMA #95 SLGT ARED RIS43E T 22T 4
[J]. &8 T #uin T, 2016(1): 36-37.

MI Haifei. Based on MAGMA of engine cylinder block for the
development of sand mold casting process|J|. Metal Working: Hot Working,
2016(1): 36-37.

(9] FEFH . ARH M2 S e 5 SR (M. JEat : AU Tk
HUHE , 2003.

DONG Xiugqi. Theory and practice of low pressure and differential
pressure casting]M]. Beijing: China Machine Press, 2003.

[10] ﬁ‘ﬁﬁéﬂ:j‘ PRI e T A BB ARG AR AR B4 1S 2 00 ()], i Rh
i M 4 ,2017,37(4): 389-390.

DU Dexi, YU Ning. The holding pressure on the influence of low
pressure casting aluminum wheels[J]. Special Casting & Nonferrous Alloys,

2017, 37(4): 389-390.

WIS R, TR, D5 1 s R sl B a s T
AR, E-mail: 1376755947@qq.com,

(it 3 /)

(L#%o57 )

Engineering, 2004, 12(3):443-452.

(] AT RS #5007 M1, JUaT : TR AL
2007.

WANG Fujun. Computational fluid dynamics analysis|[M]. Beijing:
Tsinghua University Press, 2007.

[12] RO BAE S5 A RITRFEZATTE ()] P TR
A 3h1k , 2010(3):80-82.

CHENG Xubo, CHENG Wei, FAN Jun. Study on the precision
of finite element method[J]. Mechanical Engineering and Automation,
2010(3):80-82.

[13] 5 R0, JRARAE . BURTERR - SRS S BB 07 FL AT (0], Toalk
B, 2012, 34(4):37-39.

GAO Yufeng, QU Chunhua. Numerical simulation about heat—fluid
coupling in autoclaves[J]. Industrial Furnace, 2012, 34(4):37-39.

(4] dkHl, SR, Tk 5t , 4 . Z AP R AGH B LR B K
AR, (0] BRI S0 | 2010(6):41-46.

ZHANG Cheng, ZHANG Boming, WANG Yonggui, et al. Refined
simulation on curing temperature field of composite structures[J]. Material
Development and Application, 2010(6):41-46.

[15]  BRHESE 2, R ERD . A4 5025 bRk i 22 IR
RIS (1] Aizs #ERHIE, 2009, 29(2):61-64.

CHEN Xiangbao, XING Liying, ZHOU Zhenggang. Simulation and
modeling of polymeric composite temperature change during manufactory

process[J]. Journal of Aeronautical Materials, 2009, 29(2):61-64.

BIRAEE : 2O, B e AR, P55 Tl i 2

SRR
TR B, E-mail : 1icl66@163.com
(vidn &%)



