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Mechanical Properties of High Vacuum Die Casting Schock Tower Parts
Liu Fushu', Liao Zhongjie', Chen Guoen', Zhang Yulong', Wang Xueyang',
Huang Zhiyuan', Wan Li', Zhang Junchao®, Kan Honggui’
[1.Guangdong Hongtu Technology(Holdings) Co., Ltd.; 2.Chinalco Materials Application Research

Institute Co., Ltd. Suzhou Branch; 3.Anhui Jianghuai Automobile Co., Ltd.]
Abstract: The effects of different heat treatment conditions on the mechanical properties of aluminum alloy
AlSil0MnMg structural parts were investigated under high vacuum die-casting. The contribution of various fac-
tors on mechanical properties in the heat treatment process was analyzed. The results show that the mechanical
properties of the parts at different positions are different on the same heat treatment conditions, and the mechani-
cal properties of the parts near the inner gate are superior to those at the end position. After T6 heat treatment, a
lower solution temperature and a longer artificial aging time contribute to desirable properties. In addition, a
small amount of pores still exist in the high vacuum die castings, and shrinkage and cavities are also found in the
thick areas of the castings.
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Fig.1 Three dimensional diagram of shocking tower
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Fig.2 Schematic diagram of gating system
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Fig.3 The sampling position and the number

15

B4 EMXFETEH

Fig.4 Schematic diagram of the tensile sample
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Tab.1 Heat treatment plan

THEOEEREE/C O [EERE/h WRGREZ /T RO /b
1 490 3 170 3
2 500 3 170 3
3 510 3 170 3
4 490 3 170 3
5 490 3 200 2
6 490 3 200 3
7 490 3 175 3
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Tab.2 Mechanical properties of the tested samples at
different heat treatment condiitons

G S BUhisR E / MPa Ji [ 5 B2 / MPa 2/ %

1 313.60 249.50 9.16
2 323.00 267.00 7.88
3 337.30 276.30 7.97
4 315.30 260.40 9.32
5 284.10 226.80 8.49
6 278.80 226.90 8.95
7 310.70 242.70 8.90
A PAb FH 296.20 163.00 8.79
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Fig.5 Strength and elongation analysis curves
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Fig.6 Mechinical properties of samples at differnt heat treatment
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Investment Casting Process Optimization of Water Tank Elbow Joint for Vehicle
Ding Huafeng'?, Jin Xianzhi'*, Chen Tao®, Pan Junjie®
(1.School of Automotive and Traffic Engineering, Hubei University of Arts and Science; 2.Hubei Key

Laboratory of Power System Design and Test for Electrical Vehicle; 3.Xiangyang Ligiang Machinery Co., Ltd.)

Abstract;: The shrinkage porosities in elbow joint parts formed by empirical investment casting generally exists on

the inner wall of hole and base ring. The ProCAST simulation software was utilized to analyze the defects of el-

bow joint castings. With the optimization of gating system and the addition of riser and cold iron, two schemes for

reducing the shrinkage rate were proposed. The comparative analysis reveals that the optimization of gating sys-

tem is the optimal scheme and the orthogonal test is designed. The results indicate that when the pouring temper-

ature is 1 520 °C, pouring speed is 0.6 kg/s and shell preheating temperature is 1 120 °C, the maximum shrinkage

rate is 1.44% , effectively improving the quality of the product.

Key Words: Investment Casting, ProCAST Software., Elbow Joint, Process Optimization

s B EE:2021-06-21 ;& Fa s 2 B 88 :2021-08-30

EETE WA HE T RABORTT IR 4E A A 5 B0 H (Q20202602)

FE—IEE R A T8, U1, 1986 4F Az, PRI, 16 22 FH (441053 , E-mail : hiding86 @ 163.com

SIAM: TR, 0K R % KM S EHLAB S LA RRh 55 B (& 4, 2022,42(2) 1 248-252.
DING H F, JIN X Z, CHEN T, et al. Investment casting process optimization of water tank elbow joint for vehicle[J]. Special Casting &.
Nonferrous Alloys, 2022, 42(2) :248-252.

IR 350 8 A A A B 05 e o2 e T A A BB B (T A (2] UK o A R SRR R A T R

TR T B PR, SN LB L KA FHBUR Kwi 5t [ )45 #8518 Jo B 64 4, 2007, 27(12): 939-
LRI 1A 5 5 2 AL SRR T L 5 B A 1S [3] ;:ZEE@ G AR 55—l i 50 BE 1o 900 0 R 45 40 6 4 I DT .
e HE . 201510830880, X[ P]. 2015-11-25.
A o ‘5 (4] BRETE. X200, 07 B, 45 7Y i B0 25 B e A PR X AISiMgMn 4%
= T P B T 5 i () ] A5 b 65 38 B A7 € A 4x 5 2016, 36(7): 673-676.
. (5] # QK. ZG%EE 7B, % % M58 4 &R E IR AL 0 1A
e L 25 R 4540 B 1 e FA kb 38 fS P B8 R O Y ) 2 LRy AT A Bl s K45 (2 2016 36(6): 616-610.
L1605 8o S e i N £ OB 2 1O N R e T o N N [6] 7 BL, X023 . W LB, 5. 7% 20 %5 i 4% AISil0MnMgFe 4 4 9 4141
s 28BS ] DA R ARG A N T B 2803 B AT DA BRAS 3 4 1 Sy AL RE LT ) AP A 3 JOH 5 4+ 2014, 34(5) : 199-503.
2P RE (7] AZw, SRS EIRFESMMES L R F % s as
4. 2012, 32(3): 251-254.
2 %2 X ® (8] zZEPuih, Hess , ¥ WA %5, 45 1o B0 28 JR 45 75 70 OIS 43 45 A 1 1) A b 3
(1] HLBZEZE B0 5B G & m s I8 B AR 0 I & fn; LT [T MRl 3 B 5 €62 4, 2017, 37(9): 975-978.
R 5T M (L4 4, 2008, 28(11): 858-861. (438 . W I 29

248



