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Design and Optimized Parameters of Die Casting Process for Pump Body
Liu Fang', Ping Juan', Chen Xigu?®
(1.Department of Automotive Technology, Xinxiang Institute of Vocational Technology;
2.College of Continuing Education, Henan Institute of Science and Technology)
Abstract: Based on the structure of the pump body, die casting process was designed and simulated by the Pro-
CAST software. Taking injection speed, pouring temperature, mold preheating temperature as factors, the or-
thogonal expriment was designed. Through analyzing the air entrainment and shrinkage defects in the pump
body, the results reveal that there exists the least air entrainment and shrinkage defects with 2.5 m/s of injection
speed, 660 C of pouring temperature and 230 ‘C of mold preheating temperature. Using the optimized parame-
ters, the qualified pump body was produced successfully, meeting the actual requirement.
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Fig.2 Schematic diagram of parting surface scheme

22 RERZHIRIT
2.2.1 WHRBMEIT

T AR TR R AR B E TR AR T AL T
1] o BEE PSP BE T P B8 A AR

A=Y D

‘ot

A A B A B A mm® Vi ok 3 4
JE AT s mm® 50 NG H M FRIEEE . m/s50 B 5T
BIEtE] s, V=142 170 mm®,F¥BEE N 3 mm B}, 35
] g 0.028~0.040 s,z BL 0.04 s 58 A, =71
mm AN EDEE N 2.2 mm, N EEH T E N 32
mm, A5 H T8 R 16 mm,
222 fRGEEABOT

T U A T A o AL OES B R O SR T R K 2K 4
F o O 7 TR BN T B R T T R TR IR LR
A4 R A

D=0G~88T (2)

KD AMEREEE mm; T ANEAEE , mm, B
D =12 mm, 3 & 8 5 E AR 107,
2.2.3 HEBEMEIT

HEERST SEEINEENRE L EEHR
A 60.70.80 mm 3 FhHLKS . 55 15 IO AR RN P 2
HAEN 60 mm, 5 H G IEERRE N 57,
23 HEmRSHIEIT

3SHHEMRITERG A ERE . Ry 1T 6 A

B3 REZATEHA

Fig.3 Schematic diagram of the gating system

T BB R E5 A 3 A AL X IR B 4 A
VA S LUAE T HE T 7E A A IR i B B 1 Yk A L LLE T
W HE Ve 5 50

3 EX R AR AL M

3.1 EHRIZSHMGEE

5 A 1 P S R LR S e B S Ry 2~ 3
m/s 5 B 58 TR IR TG B2 1 2 25 {8 40 0l L 36
2 e 3 R LR R IR Oy 650~670 C, A5 L AR R
B h 210~230 C,
_ 4A,v,

nd ,
Ko HHEMF RS EE  m/s; 0, WIHFTEE  m/s;d
FEHEIEE B m,

2 PAEESRFTERERTEE

Tab.2 Recommended value of pouring temperature of alloy C
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Al-Si 2% 610~630 640~680
Al-Cu 2 620~650 640~670
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Tab.3 Recommended value of mold preheating

temperature of alloy C
BEJE /mm fa] L pF LRSS
<3 150~280 200~230
>3 120~150 150~180
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Tab.4 Orthogonal test table

KBS EHEE/(m-s D) GEERE/C BEBUMERE/C
1 2.0 650 210
2 2.0 660 220
3 2.0 670 230
4 2.5 650 220
5 2.5 660 230
6 2.5 670 210
7 3.0 650 230
8 3.0 660 210
9 3.0 670 230
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Fig.4 Schematic diagram of air entrainment
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Fig.5 Schematic diagram of shrinkage holes defect
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Fig.6 Shrinkage defect volume of 9 groups of parameters
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Fig.7 Produced pump body by die casting with the

optimized parameters
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Forming Defect Analysis and Improvement of a Die-casting Aluminum
Alloy Differential Case

Liao Jiangiang', Guan Shengmin', Guan Weijian', Huang Zhiyuan®, An Zhaoyong®
(1.Guangdong Hongtu Wuhan Die-casting Co., Ltd.; 2.Guangdong Hongtu Technology Co., Ltd.)
Abstract: Aluminum alloy differential case is one of the key components of automobile transmission system,
which has relatively complex structure and high internal quality requirements. In the process of production and
manufacture, the product was processed on a large area, taking the internal defects of the product exposed to in-
crease greatly, such as inclusion and gas hole. In order to solve the problem of high reject rate caused by molding
defects, the filling process of aluminum alloy was compared with the actual casting defect location by numerical
simulation method, and then the product structure was dissected and analyzed to optimize the gating system. It is

concluded that more reasonable pouring can improve the risk of process exposure and reduce the reject rate.

Key Words: Differential Housing, Numerical Simulation, Gating System, Forming Defects, Reject Rate
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