Apr. 2021 ba S ) N R i e .
o e H , o - it EHLR
Vol. 41 No. 4 SPECIAL CASTING & NONFERROUS ALLOYS

2 T8 B AS 10 A B A SR 5 ) T o

RKE EFH
G R AR F M F S TRFER)

# FE AE Deform-3D BLILER A v g N7 T 80 BE A 1] LR o TR A Ao R 0 A PR TR T, B 0 O [ S R AL A T T A — B
SRR IEE . A B B TS [F RS B B IR EE I 0 43 A JHG v AR DX LB X TR YR R DX DR DX 3 DA R Y [ A R R
B30 D GO R v 1 B PN NN B W R DA | N AP 12 DT 7 N 1 AN - 0 T N NS R AR LTI - S e e R A |
BB BT BT T — RIUH I EE R AT O S bR A iR S 2
KR Delorm-3D; 4 HIEE [ 5 1 B2 AU 5 [ 1% 45 AH X
hE4SES  TP311;TGl42 XHERERS A
DOI:10.15980/j.1222.2021.04.008

T MRS (AR S ) IRiRAS (OSID) ; [

Preparation of Large-scale Liquid Core Ingot Based on the Simulation of

Temperature Field
Wu Yonggiang, Wang Kaikun
(School of Materials Science and Engineering, University of Science and Technology Beijing)

Abstract: The finite element models including solidification with mold and ultra-high temperature demoulding
were established in DEFORM-3D simulation software. Ingots with a certain liquid core were prepared and ana-
lyzed based on the simulation of the solidification process. The distributions of the temperature field under various
ingot molds were presented, where the solidus and liquidus temperature of the material were used to distinguish
the dimension of the solid-phase region, the liquid-phase region and the solid-liquid two-phase region. The influ-
ence law of different ingot molds on the position and the dimension of those regions was revealed. Moreover, a se-
ries of new ingot molds were designed based on the simulation analysis of solidification process of liquid core in-
got, providing theoretical reference for practical production.
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Tab.1 Chemical composition of ASSAB 718 tool steel %

wB
C Si Mn P S Cr Mo Ni Fe
0.34~ 0.20~ 1.20~ < < 1.70~ 0.27~ 0.95~ -
0.40 0.40 1.60  0.015 0.010  2.10 0.37 1.15 AR
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Fig.1 Thermophysical parameters of ASSAB 718 tool steel
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Tab.2 The dimension of the regular octagonal ingots with 13 t

S BO®mE/ BOoOOM  KOooME  REEA RS

mm Hf&/mm H%/mm BE/mm
1 300 910 1020 1 400
2 300 722 1020 1704
3 300 464 1020 2 265
4 300 1020 980 1400
5 300 1020 910 1 400
6 300 1020 722 1704

AL B #E BT A OoRT
ag =[ (D, —D,)/2H]X100%
AP ay WHERE ;D N B D E A2 D K 1 i B AR
H BB AR i B
HEI~-3FFL/NFRER, FE4~6 8T LK
TNEE RS ARG (DI EAF B 5 1~ 6 1 B T B 4y
BIh—3.93% ., —8.74% . —12.27% .1.43% .3.93% .

TR RRE

() % 4(1.43%)

(e) 7 % 5(3.93%)

() 7 % 6(8.74%)

B 2 6 FP4E B AN 09 A IR KR

Fig.2 Finite element model of steel ingot with different taper
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Tab.3 The dimension of flat ingot with 13 t
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Fig.3 Finite element model of the steel ingot
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Tab.4 The dimension of square ingot with 13 t
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Fig.4 Distribution of temperature field after solidification with mold under different tapers
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under negative taper and positive taper
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Fig.6 The temperature field distribution of flat

ingots after solidification with mold
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Fig.8 Distributions of temperature field after ultra-high temperature demoulding under different tapers
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Tab.5 Proportion of each district of various octagonal ingots

after the ultra-high temperature demoulding

HERE/ % WARIX/ % I WP X/ % [ FH X/ 9%
—3.93 3.23 23.42 73.35
—8.74 1.76 22.17 76.07
—12.27 0 14.58 85.42
1.43 4.37 23.52 72.11
3.93 2.84 17.92 79.25
8.74 5.97 29.42 64.60
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Fig.7 The temperature field distribution of square

ingots after solidification with mold
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Fig.9 Comparison of temperature field distribution

of different ingots
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Fig.10 The distribution of the temperature field on the

shell surface after ultra-high temperature demoulding
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