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Abstract: To address the problems of poor airtightness, core erosion, and excessive flash in primary die-casting pro-
cess of a thermostat housing, CAE analysis was conducted to identify the formation causes. A left-right symmetric gat-
ing system was developed to optimize the gate angle and area, and three independent cores were reconstructed into an
integrated slider. After optimization, the gate velocity is reduced from 62.1 m/s to 40.0 m/s, leading to stable flow of
aluminum melt front during filling and eliminating gas entrainment. Actual verification indicates that the tightness quali-
fication rate and flash thickness of die-cast thermostat housing meet the design requirements.
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Fig.1 3D structure of thermostat housing
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Fig.2 Defects of thermostat housing in primary process
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Tab.2 Parameters for die casting process
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Fig.3 Filling simulation of aluminum melt in primary process
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Fig.4 Schematic diagram of metal liquid flow during filling
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Fig.5 Modified gating system
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Fig.6  Mold structure before and after modification
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Fig.7 Simulation results of filling flow process in modified

scheme
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Fig.8 Gas content during filling flow process in modified scheme
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Fig.9 Thermostat housing die casting produced by modified

scheme

X Bk B P gl Al o O SR ROSCR B3 B
7 AT AR RE 5 260 o BT R RR R TE R EOR
PEILAT 5 3837 KRB R o 0 T H A 58 ZUE X P B J5E Bl
IAYT 1) B g BB L AR X A E B T B BUAL 3 AT
FEEANIE A B A A, SR A T O B A A AR
XFFRGEIEBEIF o FLU, B M e g Ay H n 1 . 4 40)
U6y Wi 3 B AS AN 2 N R T N R AR A T B
HE AR HE R, AT R AR L ¥4 A1 K B B A1 SR 45 ] 36 A
BrIE o AT SRS 240 19 B Ml 2 B o AR TAR TR R

1120

B 3 28 T2 3 P i B 5 A AR S AR S 5, DL X B
=R hE 2 e
4

(1R CAE BUEBEE R\ R T84 2 iR
70 1A FE 5 et R v B 7 R A O L A T I S R A, Ry
T2 AL R sk 4 it T S

(203l 38 B 1 R G AL A R 22 AT X R Ar i A5 4 P
RUE LT R R D 1A B R R U R b 4 R AR
FEHE R GE A R0 P TR BT R i T AN IR )
B IEBR T R R AL

(3) Bt A2 L A S 2 g il B T ASE L S 11 e ol Rl
FRELGE U/ T AR R K TR B A

s % X

(1] V&5 . TRRAAR I FIM]L AUET AU Tl Ak, 2025.

(2] SWERAE, R, AESF3E 5 TR R BUE BT R BT FE BE R[]
R 4 S AT (A 42,2023 ,43 (10):1 366-1 375.

(3] BEERSR,AGHEAE, 15V . LIS o s 09 3 T 2R & LT]. F5Fh
Pk AT (4 4, 2025 ,45 (10):1 596-1 600.

[4] KWON H J, KWON H K. Computer aided engineering (CAE)
simulation for the design optimization of gate system on high pres-
sure die casting (HPDC) process [J]. Robotics and Computer-
Integrated Manufacturing, 2019, 55 (2) :147-153.

[5] LIUMZ, SANG B G, HAO C L,et al. Thermal fatigue life predic-
tion method for die casting mold steel based on the cooling cycle[J].
Journal of Materials Processing Tech., 2023,321 :118 131.

[6] HAN QY, VISWANATHAN S . Analysis of the mechanism of
die soldering in aluminum die casting[J]. Metallurgical and Materi-
als Transactions, 2003, A34(1): 139-146.

[7] HAN Q Y. Mechanism of die soldering during aluminum die casting
[T]. China Foundry,2015,12(2):136-143.

[8] LICD, YANG HY, DONG B X, et al. Thermal fatigue failure
mechanisms and enhancement strategies of die steel [J]. Journal of
Materials Research and Technology,2025, 38:4 567-4 599.

(9] B Aeni, BRaE i, BRdk , 45 . MRE 5000 b ok - S 34T 0 AT 5 3
JELT]. MEHTAR ., 2020 ,34(7) 7 123-7 129.

[10] #358, 80 R A S T2 (ML Jbat b2 Tl i il
#t,2018.

[11] ZRERE . 404 4 K A 3 T 6% LR B vl MK 25 A Dl ik 5 TR 95 T8
PARID ], DR 1 R 28 R, 2025.

[12] JADHAV A R, HUJARE D P, HUJARE P P. Design and optimi-
zation of gating system, modification of cooling system position and
flow simulation for cold chamber high pressure die casting machine
[J]. Materials Today: Proceedings,2021,46:7 175-7 181.

[13] ha%, XIS A SRRk, 45 . AL 1 R s T 20 O A4 % J5E B B o
BT, b it S A (42,2024 ,44 (5):708-712.

[14] KANG H J, JANG H S, OH S H, et al. Effects of gate system
design on pore defects and mechanical properties of pore-free die-
cast Al-Si-Cu alloy[J]. Materials Today Communications, 2022, 31
(6): 103 673.

(4%8:5KIES)



