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Fig. 1 3D diagram of the casting

R1 ABSRAENLFERS

Tab. 1 Chemical composition of A356 aluminum alloy
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Fig. 3 Gating system design of the casting
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Fig. 4 The flow behaviors of molten aluminum in the ingate under different filling speeds
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Fig. 5 Numerical simulation results of mold filling process
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Fig. 6 Numerical simulation results of air entrainment during mold

filling process
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Fig. 7 Numerical simulation results of solidification process
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Fig. 8 Numerical simulation results of defects during solidification process
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Fig. 9 Optimized mold design

(a) FEH140% (b) FA60%

(c) FEHI80% (d) 7e#1100%

B0 AUEREIENEEIER

Fig. 10 Numerical simulation results of optimized mold filling process
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Fig. 11 Numerical simulation results of air entrainment during mold
filling process after optimizing
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Fig. 12 Numerical simulation results of solidification process after optimizing
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Fig. 13 Numerical simulation results of defects during solidification
process after optimizing
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Tab. 2 Process parameters in trial production
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Tab. 3 Foriming quality evaluation of the castings

it OB e L) PilEEE  SME

1 Ji SEdE BRIECKR SR K
2 & SEHE BRIECKR et K5
3 J SERE BRITRCR S K5
4 i SEHE BTRUN SR RMRE
5 7 SEHE Pt BB R
6 Jo SedE SEHE SR kS
Elle ToRWRFRITEM
Fig. 16 Casting after T6 heat treatment
RT7BERIEEEIBHEFGFEFEIZ. X
HICWT: Bk, WETTZBHNAREIRF TR
E90.5 m + s, ALIFRINFTERME T BISK
& BX, RAE7T “B-R18" NZRIREEHIHRE,
FHLIEEADEMUNERRSIA, AT
s XTI ﬂﬁ%%%)&%%l\éﬁZf@EﬂZE, NIRRT EEE
Fig. 15 X-ray detection result of casting Xig BN ESEEE X FENTRERIMER . £
BEGUESE, MU IZREN S, EBLNR/NEER
42 X3 mmAYiE & 2 imbeEEY R FHRINERER, B
4 Fie

LB EERHB AT R SHEEFRHE T BT
BEHERISHBEIFRESNEE, RRR BRSO EMSEKDE.



F

{EL% Founory L SR Vol.75 No.2 2026

SRk

(1] =5 WRE, BaTF, & BEaeBERARERESEE ] HERAR, 2021, 42 (2) : 141-152.

[2] ZHU Z A, SHI R H, KLARNER A D, et al. Predicting and controlling interfacial microstructure of magnesium/aluminum bimetallic
structures for improved interfacial bonding [J]. Journal of Magnesium and Alloys, 2020, 8 (3) : 578-586.

B] 2. WiE, K, F BESRIERFRIVREARARES [1]. 51&, 2025, 74 (4) : 428-434.

4] EEk, BXE, TBE, T SHEfEHSHEaSMRER 1] FMEEREeaS, 2020, 40 (11) : 1187-1194,

[5]1 BRE. ¥R, TER, & EFTHLUSHINFEHIEAS6EEBENFIEREASR [1]. 515, 2024, 73 (3) : 303-312.

[6] JIANGJF, YANIJ, LIUY Z, etal. Microstructure and properties of 35 kg large aluminum alloy flywheel housing components formed by
squeeze casting with local pressure compensation [J]. China Foundry, 2024, 21 (5) : 563-576.

[71 i, PUE, FEA FEHSTZMNRESRERITER(). $HIETIE, 2022, 46 (5) : 6-13.

[8] fAU3Z[E). A356TRE T EEHMERFEHRIHFIE L 2T 50 D). [FFIER: WG IR, 2020.

[9] JIANGJF, GE N, HUANG M J, et al. Numerical simulation of squeezing casting of aluminum alloy flywheel housing with large wall
thickness difference and complex shape [J]. Transactions of Nonferrous Metals Society of China, 2023, 33 (5) : 1345-1360.

[10] NIUZC, LIUGY, LIT, etal. Effect of high pressure die casting on the castability, defects and mechanical properties of aluminium alloys
in extra-large thin-wall castings [J]. Journal of Materials Processing Technology, 2022, 303: 117525.

[11] TAOY X, YANG T G, FENG Z Z, et al. Semi-solid rheological squeeze casting process of ZL114A aluminum alloy thin-wall complex
casting [J]. Materials Science Forum, 2020, 993. 248-253.

[12] &k, KR, FFZE. ET AnycastingfTEERASHRSRBITEBIRTHNT D] ZINTUZFFEFHR, 2020, 27 (6) @ 83-87.

[13] KR, FEE, X4, & HRESRPEHMNIMEEFEHEERERI (1] FMBEEREEESE, 2014, 34 (12) @ 1269-
1272.

[14] 8RR e KEEEZRFEHE T ZRITNRMERUN D). BRE: IR/REETASE, 2022,

[15] EiiE, BEE, BEE, & BEFEHFSRORKYTEASAIRE [1]. 2 T, 2015, 33 (1) : 11-13.

[16] EBRAHIM T, NOEL P, DOMINIC F, et al. Numerical investigation of laminar heat transfer and fluid flow characteristics of Al [J].
International Journal of Numerical Methods for Heat & Fluid Flow, 2023, 33 (12) : 3994-4014.

Study on the Squeezing Casting Process of Aluminum Alloy Fixed Plate
for Scroll Compressor

WU Shi-giang', ZHANG Chun-ming', ZHANG Jian-zhong', PAN Long’, HUANG Qi-yu'
(1. Academy of Machinery Science & Technology (Jiangle) Institute of Semi-Solid Metal Technology Co., Ltd., Sanming 353300, Fujian,
China; 2. Haixi (Fujian) Institute, China Academy of Machinery Science & Technology Group, Sanming 365500, Fujian, China)

Abstract:

The mold filling and solidification processes of aluminum alloy fixed plate castings with a minimum wall
thickness of 3 mm, manufactured by squeezing casting and applied for scroll compressor, were investigated
by using of numerical simulation method. The distribution of shrinkage porosities and cavities was predicted,
and an optimized process of integrating the multi-stage velocity control and localized forced cooling
based on the simulation results was proposed. Trial production results show that, applying a “slow-fast-slow”
(03m - s'—0.6m + s'—0.3 m - s) mold filling velocity mode can effectively ensure complete mold filling
of the thin-walled sections. At the same time, carrying out fixed-point cooling at hot spot parts can effectively
eliminate shrinkage porosity and cavity defects. The internal quality of castings finally obtained is superior,
exhibiting no shrinkage porosity, blistering and other defects through X-ray inspection and T6 heat treatment
verification, and complying with the technical requirements of products.

Key words:
fixed plate for scroll compressor; squeezing casting; numerical simulation; process optimization; multi-stage
velocity control
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