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Numerical Simulation of Low-pressure Casting Process of Aluminium Alloy

Moving Coil Skeleton
Xie Tao, Chen Leping, Yuan Yuanping, Pan Junlin
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: The moving ring skeleton is the core component of the electric shaker, and low-pressure casting is suit-
able for the production of thin-walled castings due to the smooth filling and sequential solidification of liquid met-
al. Based on the ProCAST software, low pressure casting of Z1.302 aluminium alloy moving ring skeleton was
simulated with the pouring temperature of 690 ~730 C, sand preheating temperature of 30 ~100 C, holding
pressure of 23~33 kPa. Orthogonal experiments were conducted to investigate the effects of pouring tempera-
ture, sand preheating temperature, holding pressure on the low-pressure casting aluminium alloy moving ring
skeleton. The results reveal that with the increase of pouring temperature, the efficiency of liquid metal filling is
improved and the shrinkage rate of the casting is reduced. The increase of sand preheating temperature has less
effect on the efficiency of liquid metal filling, however it can prolong the solidification time of casting, which is
conducive to the feeding. The increase of holding pressure in the process of low-pressure casting is conducive to
the feeding, and the volume of shrinkage inside the castings is decreased from 0.13 cm® to 0.11 cm®. In the pro-
duction process, under the premise of ensuring the strength of sand mould, the holding pressure is appropriately
increased to reduce the shrinkage defects.
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Tab.1 Chemical composition of Z1.302 aluminium alloy %
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Mg Si Mn Al

4.5~5.5 0.8~1.3 0.1~0.4 N
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Fig.1 Structure of the moving coil skeleton
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Tab.2 Casting process parameters

R3 HERMAR

Tab.3 Numerical simulation schemes

UES DR/ C R BRI/ C PRI ) /kPa
1 690 30 23
2 710 30 23
3 730 30 23
1 750 30 23
5 730 30 28
6 730 30 33
7 730 100 23

THEE  THRmE O FERE O EAEIR ghgemt fRIER HITER
J1/kPa [l/s  Jj/kPa  [il/s i) /s /s &) /s
3 3 20 37 30 80 2
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3 HAEAEMAH

K JH ProCAST B AF #EA7T BE B, . 7E CAST
Herb i & 1 05 ) 5 4 8 W T B 5 ) AH S 5 R AU AR AL
Jii 5 Resin Bonded Sand, 3 3% & N SE 4, Sy 2428 A1 R
Linear-Elastic; %48 i S Z1.302, J3 22581 Rigid;
BRI GB B E R R BN h =500 W/(m? « K); 7E
WO AR B9 4 Z21H BN Air cooling., THR A 1 B Inlet
Pressure (I k77 2 80UE N L 6T T2 S 80 J1 H =&
0.1 MPa) ; £ Simulation Parameters 1% # LPDC Fill-
ing FEATHLY
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Fig.2 Numerical simulation of the filling process for low pressure casting at different pouring temperatures
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Fig.3 Shrinkage cavity and porosity in casting at different pouring temperatures
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Fig.4 Numerical simulation of the filling process for low pressure casting with different sand preheating temperatures
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Fig.6 Distribution of solid phase rate during solidification from numerical simulations of low pressure casting with different holding pressures
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Fig.7 Distribution of shrinkage cavities and porosities in castings after solidification with different holding pressures
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Effects of Oxidation Time on Microstructure and Properties of Microarc

Oxide Film of 7A04 Aluminum Alloy
Yang Xiaoyu', Zhang Lijun', Yang Xiaojie*, Liu Kai', Zhu Lide*, Tan Suokui'
(1.Ningbo Branch of Chinese Academy of Ordance Science; 2.Shandong Nuclear Power
Equipment Manufacturing Co., Ltd.)

Abstract;: The micro-arc oxidation ceramic film was prepared on the surface of 7A04 aluminum alloy in the mixed
electrolytic liquid system of silicate and aluminate. The effects of oxidation time on thickness, electrochemical
characteristics, phase composition and surface morphology of the film were investigated. The results indicate that
the micro-surface of film is uneven and presents volcanic spout. The phase type is hardly changed by micro-arc ox-
idation time, which is mainly composed of y-Al, O, and o-Al, O,. Microarc oxidation time is a key factor determi-
ning the properties of microarc oxidation films. When the oxidation time is 25 min, the optimal variance of thick-
ness uniformity, maximum corrosion potential, minimum corrosion current and the maximum polarization resist-
ance are 0,69, —0.482 1V, 3.75X10" A /em?, and 4.63X10° Q » cm?®, respectively. When the oxidation time is
35 min, the AC impedance performance is desirable.

Key Words: Oxidation Time, Aluminum Alloy, Microarc Oxidation, Uniformity

WrE B H#:2022-10-27; fE U R YL 2 A #7 : 2023-04-23

BEETIR TR ML X L8205 AR R B H (202201A09) ; T ¥ A AR5 4% W5 H (202003N4339)

FE—1EEEN R E B 1989 A L BIFFGE B WL T % (315103) , E-mail ; yangxiaoyuguoying(@ foxmail.com

S| AKX B, R R BB S LR X 7A04 $R A S ORI R LU SRR m LT 1. R Rh 85 XA 45 42 ,2023,43(10) 11 390-1 394,
YANG X Y, ZHANG L J, YANG X J, et al. Effects of oxidation time on microstructure and properties of microarc oxide film of 7A04 alu-
minum alloy[ J]. Special Casting & Nonferrous Alloys, 2023, 43(10):1 390-1 394.

S P & ] 42 5 ¢ i L71 Bl 35 /N1 J8 R A 46 58 A 4 B 0 1 I P i B 5

e s ae S YE I IR =) iz

S0 AR, 2021, 42(5): 371-374.
& % X W (8] ZREEWI,Z0/NF-, & R A & H 28 R EMRE i L2080 il fe
; ' e . O T T2, 2022, 51(21): 54-56, 60.
. Ak . = 2 L Sk " i e e

L1V ORALUR JA IR UL RO, et SRS 6 IR ST BRET T ro7 a g e ORI R B BT T 2B D
[#, CN202020425461.4[P].2023-07-19. U I R UE Tl 2%, 2020,

[2] LIUSG, CAOF Y, ZHAO X Y, et al. Characteristics of mold [10] KERMANPUR A, MAHMOUDI S, HAJIPOUR A. Numerical
filling and entrainment of oxide film in low pressure casting of simulation of metal flow and solidification in the multi-cavity cast-
A356alloy[J]. Mater. Sci. Eng.. 2015, A626: 159-164 ing moulds of automotive components[ J]. Journal of Materials

e T e e e f s g . . e Processing Technology, 2008, 206(1-3) ; 62-68.

L8] gL YRR LG AT PRI ZLIA & R MBS (1)) yISWANATH A, MANU M V, SAVITHRI S, et al. Numerical
PF T2 FEL) A5l i S A 66 4, 2018, 38(8): 856-859. simulation and experimental validation of {ree surface flows during

(4] Twed Do, A KESEEMAA S SR L ZR]. low pressure casting process[ J]. Journal of Materials Processing
Wb d5E Mo a4, 2021, 41(7); 913-917. Technology, 2017, 244 320-330. N . ‘

(5] 2llp, XIS, B, 46 ACTA 458 & 4 3 BB B 5 o 3¢ 71 45 4 e 1 [12] FAJE. S T CE 6 ) 3 A # E LM AL AT LA Tl AR

, o o 2010.
I A e i LT ] A T 1225, 2016, 45(13): 113-116. (137 BB 45 /N {6 6 i 5 . . . ,
. R B 3 92 A EOR LML JE 5 HUARE Tl s ji A

[6] TR N, BT . A% 5% i 51 A 4 %6 80 78 28 R BE T 3o A58 400 40 A zoﬁ.

LI Fh 65 5 KA o 45 2007, 27(9) ; 682-684, 653. (448 . B IF 8

1390



