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Tilting Casting Simulation and Verification of Al-SMg-3Zn-1Cu Caliper
Tang Huaping'?, Bi Yunjie', Wang Qudong®, Han Bin®, Lou Junling®, Zhang Lei', Guan Junging’
(1.Jihua Laboratory; 2.School of Materials Science and Engineering, Shanghai Jiaotong University;
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Abstract: Aiming at the tilting casting process of Al-5Mg-3Zn-1Cu caliper, the filling and solidification process of
the casting were simulated by the ProCAST software to analyze the causes of defects formation. The structure of
caliper shell was optimized to expand the flow and feeding channels of molten aluminum, and the numerical simu-
lation and experimental verification of Al-5Mg-3Zn-1Cu calipers were carried out. The results indicate that se-
quential solidification is realized after optimization, avoiding the formation of isolated liquid phase zone, thus e-

liminating shrinkage defects. The surface of castings by tilting casting process is smooth, and the microstructure

is uniform and compact without shrinkage defects.
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Fig.2 Tilting casting equipment and produced Al-5Mg-3Zn-1Cu

(a) R4 R &

caliper housing
2 RKEZERL5T®

2.1 fRARTFH#H T AR HERY
X AT I S 7 1A 78 30 i R EA T ARSEALL L S B ok AR
37 WK 3 W] LU MY B A AL e % A L AR VR
E/(g-em®)

0.0135
I 0.0126
0.0117

(e) t=7s (Hh t=8s

B 3 Al-5Mg-3Zn-1Cu &4 F A4t ek A A i 27 30 9 4L L
Fig.3 Flow field simulation of Al-5Mg-3Zn-1Cu caliper housing during filling process
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Fig.4 Temperature field simulation of Al-5Mg-3Zn-1Cu caliper housing during solidification porcess
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Fig.8 Flow field of Al-5Mg-3Zn-1Cu caliper housing during filling process
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Fig.9 Variation of solid-liquid phase in Al-5Mg-3Zn-1Cu caliper housing during solidification
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Fig.11 Tilt casting Al-5Mg-3Zn-1Cu calipers and corresponding defect detection by X-ray inspections

(d) D £z

(e) E &A% (D E R FHAEHXKALR

B 12 #4538 Al-5Mg-3Zn-1Cu 449 2 28 27
Fig.12 Microstructure of tilt casting Al-5Mg-3Zn-1Cu calipers

(a) 17 4 4 26 HE44 (b) f##) @ (o) C st
a4 B
3 & #®

(D &5 A4k Hi » Al-5Mg-3Zn-1Cu 45 - #f 7 1K 58
RS R R R — 8 ZE U O A R B R L
4 5T ) [ R R T B T IS YA DX P T 5 BOY B 46
FLASBREG e 1R B e AR

(2) X B 5T A 10 S5 48 3 A7 O Ak BV R AR 0 It
Sl AN B R R ] R AT 1 AR B
[ 2ok A5 S5 L 5 (3] 3k B B2 B AR 7 WA DXL T B T 4
FLERFA

(3) He T A5 A JG R B 58 7R 09 45 4, R i % 5
i L2 T Al-5SMg-3Zn-1Cu $A R B 7o 14, 25 R R W
PRI WA B ¥ 5] HLIC AR L VAR A 5
K o

s % X W

[1] TANG H, WANG Q. LEI C, et al. Effect of cooling rate on mi-
crostructure and mechanical properties of an Al-5.0Mg-3.0Zn-1.0Cu
cast alloy[J]. Journal of Alloys and Compounds, 2019, 801:596-
608.

[2] ZHANG N N, LEIC, LIU T W, et al. Parameter optimization of
Al-5Mg-3Zn-1Cu basin-shaped centrifugal casting: Simulation and
experimental verification[ J]. International Journal of Metalcasting,
2023, 17(2): 900-909.

[3] BEE, XKE. 2, 5. B4 A6 G 44 L2 R Hme b

694

FELT]. FAhaG s A (68 4, 2022, 42(4) : 450-454,

(4] Zaoat, w8, R, % BFREA I RS T2k
LT FEFh s KA a4 4, 2018, 38(5): 505-508.

(5] ERE, W2, WKW, 55, il 8h 25 4% d R R o4 i 5 2 500 A0
REA BT ], AR, 2017, 38(8): 2 020-2 024.

L6 wkae, B A, /NN 484G 4l S8 0% ¥ 8 T2 B A L%
T[], S g hl AR, 2016(6) . 170-172.

(7] RAF, M, PR, % R4 A 4 HEK S 05 55 1 BUE B
(). #5Fh 53 A (644, 2011, 31(6): 514-516.

(8] EAfli, #mEW]l, A, % BESREE ) HE T BBEBELT].
PR i A (4 4, 2019, 39(12): 1 298-1 301.

(%)

L e e i e

/ }
! 3 3% 5 !
; 13 AY- =% L] +
i 515 }
Ve oD ¢
L RERLS 3
; ;
t @ M ® Tl ghs o KAKAT |
e mi e HhmHIE e wiiEr |
D e AR e mMEN e HEEE |
Detkal e ik e W |
[ e HFRL e HHEKY el ]

e ee e reee e e s s st se e se e te ettt se st —ss s s e



