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Abstract: To solve defects such as hot cracks in semi-continuous 6061 aluminum alloy casting products, a
thermal-mechanical coupling model of semi-continuous casting of $254 mm 6061 aluminum alloy round ingot was
established by using ProCAST software. The reliable boundary heat transfer conditions were determined according to the
actual working conditions. The influences of casting speed, casting temperature and starting time of the dummy head on the
temperature field and stress field were analysed. The results show that a better temperature field and stress field distribution
can be obtained by appropriately reducing the casting speed and casting temperature. Controlling the casting speed to
80~84 mm/min and the casting temperature to 680~690 C are the optimal production process intervals for semi-continuous
casting of $254 mm 6061 aluminum alloy round ingots.
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Fig.1 Center crack of the 6061 aluminum alloy ingot
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Tab.1 Chemical composition of the 6061 aluminum alloy
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Fig.2 Establishment of the model: (a) geometric modeling, (b) meshing
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Fig.3 Thermal properties of 6061 aluminum alloy varying with temperature: (a) density, (b) Young's modulus, (c) thermal conductivity,
(d) Poisson's ratio

H=H,+ [ TT Co-dT+(1~f) L 3)

Kb, C, WHCRER T kg KTy WL HETRE ,C L
J IR kT/kg s H NG kI /kg; Ho 3 15 R 1
LAY

X (3)R T4 .
OH _oH oT _|¢ _p9f | oT.
o oT ot (" aT)a; “)

e XA (Q), 15 BGOSR A A 5
oH _, | 9°T  o°T , o°T
o [ ox’ +(9y2 * 9z% (5)

PR TR IE T T BAT — i B (8] X [R] 1) < v Ak
R ORE—E ARG SIRE SRR AT
TR R (4) S BUR AAL B

2 KREFIERHEENE
1t

N TR EAEE SRR, T A
6T BE AR TP RS, ) O S e
MR EE ICHE A 9 BE 5 I B B P 1 95 B2 L iC R Cs
e, ik 4 Pos

A 2o X A 7 5 B BE AN E] S(a~b) BEATHLAN
T, B B A Sk BRI A DX A ) U A R R
A I3 Sk P Y S PR B A& 5(e~d) TR o

I AT A Cs 5 5E AR E 2L i WA 6
IR VAR GETE R O I 220 BRRCEE A 235 ft i AL 003t
AT R B TR A B EE AR R R E 650 °C
Cs BB MR R 645 °C. T B MRl
BB A IR FEA AR TR 25 s 7o v 8 Sk 0

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Pl 4 B 7 o BRI

Fig.4 Diagram of ingot fabrication location
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Fig.5 6061 aluminum alloy ingot: (a) A, ingot, (b) Cs ingot,
(c) location of the temperature measuring points of the A, ingot,
(d) location of the temperature measuring points of the Cs ingot
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Fig.6 Internal temperature curve of the ingots: (a) A, ingot, (b) Cs ingot
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Fig.7 Location of the temperature measuring points and the temperature curve: (a) schematic diagram of the point position,
(b) temperature curve of the A, ingot at the initial stage
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Fig.8 Relationship between the heat transfer coefficient of the
crystallizer and the ingot surface temperature
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Fig.11 Verification of heat transfer conditions: (a) comparison of predicted value and measured value of A, ingot, (b) comparison of
the temperature of D point between A | ingot and Cs ingot, (¢) comparison of E point temperature between A | ingot and C; ingot,
(d) comparison of G point temperature between A, ingot and Cs ingot
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Fig.13 Temperature field and solidification field distribution and sump depth: (a) temperature field and solidification field distribution,

(b) sump depth varied with casting temperature, (¢) sump depth varied with casting speed, (d) sump depth varied with starting time of

the dummy block
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