rERERERFR

The Chinese Journal of Nonferrous Metals

& 31 BH 9 M
Volume 31 Number 9

2021 £ 9 H
September 2021

DOI: 10.11817/j.ysxb.1004.0609.2021-39788

mAENEHFERARMFTER

2EB4", 292, £ w%?

(1. MRIE TR MRLEL S TR, Fa/KEE 150001;
2. FARIETE RS HLE TRESBE, ME/RIE 150001)

W OE: FORMERARRES N TR mR I ss 8 B S5 AR AR, A e S B AL ok
RO B H LB PG oG, 12 — MR IE M BIE BRSO — B s T OB
Ao HEl, e EEERANHNEEME 2 —. NadefkiEEd i s ve e, Bl
B MG S IR RIER SRR A eft RS T2 a G P RG &R e 5 ANJrim, Xt
[ N AMR G ST RRIE BOR R JEBUIREEAT T 4550 0, ARG SRR IEBOR IR e AEE— D HE
IR M E NS

KA. theds PHRME: BUES, FHRMRERE

XERS: 1004-0609(2021)-09-2313-17 FESES: TG249.9 MEFRRRS: A

St : ZEM, Z2UE, £ 0. B5SFEBEEORI R RED]. hEA RSk, 2021, 3109):
2313-2329. DOI: 10.11817/j.ysxb.1004.0609.2021-39788
JIANG Ju-fu, LI Ming-xing, WANG Ying, et al. Research development of squeeze casting technology of aluminum

alloy[J]. The
10.11817/j.ysxb.1004.0609.2021-39788

Chinese  Journal  of

Nonferrous

Metals, 2021, 31(9): 2313-2329. DOI:

B I W3 MRS, AR 1 AR 58
B 25 AN RN R, AT SEBLARAL SRR
BOE AL Gk H 1, R T2
e 1 Rt eEE T RS ARG
EFIAIUE SIS i i T SN 5 1211053 0
7 A R AR i R B R BOR B K, LR
SUIRAS L, JE R R R 52 s KRR B R s
H B N E R R il A () et R G, BEE R
FRORMAERE, SCHIL 7 XE G SR IE S8 T2,
BRSSO B IS 2 A A 7 s e
FR I = Mo 75 20, Ao E B I X AFAE 2
.

B e W 38 AR BT At [ VBRSO S R
R T R A, T ZE AR, ST A
P E GG THERG & XEH THRIEmE

S EMER R B R RTEAR. JEREZ KRG, T2
5, SFselAr= Haltb. FrEBEHFHLSUR
I, SRS, AT, FLBERAC, St
REAR R, A DUEAT [l S kb 3, R i 2 4T
PR RE R, 3T FIREE S, B84 B QA
BB T EAEF= RS 5 AR5 1R DA K 2 A ARk
R ZR M R ) S . s A R
SR = N DA K b % S 7 AN
GEMEEREENER, MURE T34
W BRI B . Ui RIE%IE S
EMBIEE SRR S LEEEAMEL, ALSI
%+ Al-Cu %&. Al-Zn REAEMHH Z, HRH
WRNRG, HoxiErkaE RO Al-Si &G4
TR, FERIE Fy . PRI AN B
JI ARG A& T 2R E B bR, 0 RBLE

HEE&WB: ExESHAIRZE BT E2019YFB2006500); E 5 H ARl #4675 BT H (51875124)

WHSHHER: 2020-09-25; 1&ITHHEA: 2020-12-26

WIEEE: ZEM, #d%, ML, Hi%: 18746013176; E-mail: jiangjufu@hit.edu.cn



2314 hEA O RYR

2021 429 H

guuu —

(@ (b)
1 G T 2"

Nl

(©)

—:a@k%

Fig. 1 Squeeze casting process!': (a) Melting; (b) Pouring; (c) Pressurization; (d) Ejection
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Fig. 2 Schematic diagram of interfacial heat transfer

during squeeze casting”
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Manufacturer Series Type Clamping force/kN
VSC Vertical 3150, 5000, 6300, 8000, 15000, 18000, 25000, 35000
Bk HVSC Mixed 1400, 2500, 3500, 5000, 6300, 8000
DXH Horizontal 3430, 34300
Toshiba DXV Vertical 1323, 2450, 4900, 9800, 14700
DXHV Mixed 3430
Buhler Vision Evolution Classic Horizontal 2600—42000
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Fig. 3 Toshiba DXHV350 squeeze casting special hydraulic press process™: (a) Quantitative liquid feeding of clamping
and electromagnetic pump; (b) Squeezing; (c) Opening mold and pushing out castings (1—Delivery pipe; 2—FElectromagnetic

pump; 3—Cover die; 4—Moving die; 5S—Injection piston; 6—Injection sleeve)
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Fig. 4 Effect of external pressure on microstructure of squeeze cast LM13 alloy™”: (a) 0 MPa; (b) 20 MPa; (c) 53 MPa;

(d) 106 MPa; (e) 171 MPa; (f) 211 MPa
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Fig. 5 Part of aluminum squeeze casting products®™:
(a) Special-shaped structural parts; (b) Regular-shaped

structural parts
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Research development of
squeeze casting technology of aluminum alloy

JIANG Ju-fu', LI Ming-xing', WANG Ying’

(1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China;
2. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Squeeze casting is refined as a process in which liquid metal fills a die cavity and solidifies under
pressure. High pressure leads to a refinement of grain size, change of microstructure morphology and adjustment
and control of cast defects. Therefore, it is a precise, near-net and green forming technology integrating the
advantages of casting and forging technology. At present, aluminum alloy is one of the main materials used in
squeeze casting. This paper review and analyze the development status about aluminum alloy squeeze casting
technology at home and abroad from five aspects, such as heat and mass transfer theory, numerical simulation
technology, the development of aluminum alloy squeeze casting equipment,aluminum alloy squeeze casting
technology and outlook of the development direction of aluminum alloy squeeze casting. It aims to provide some
reference to the development of aluminum alloy squeeze casting technology and further popularization and
application.
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