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CA Method Simulation of Solidification Structure of MnI8CrI8N
Electroslag Remelting Ingots

ZHU Hua, HE Wenwu, CHEN Huigin

(School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: By using PROCAST software of cellular automata (CA), microstructure simulation method analyzes the 300 mm
in diameter (inner 100 mm in diameter) with length 350 mm of MnI8CrI8N high nitrogen austenitic stainless steel
electroslag remelting (ESR) of hollow ingot solidification process, the reasonable solidification process parameters, cooling
condition, solidification grain nucleation density and growth rate of the microstructure. On this basis, the analysis of the
712 mm in diameter (inner 308 mm in diameter) with length 1 202 mm hollow ingot ESR metal molten pool at the bottom
of the shape and the influence of cooling conditions on the solidified structure characteristics. The results show that the
ESR melting speed (slag-the rise of gold interface) control in 0.1 mm +s'l the following, can obtain the ideal shape of
molten pool and the microstructure of the columnar crystal solidification; At the bottom of the heat transfer coefficient
of 500 W-m2~K! can provide enough cooling capacity, and achieve maximum size at the bottom ofthe columnar crystal area.

Key words. MnI8CrI8N; electroslag remelting (ESR); hollow ingot; columnar solidification structure; cellular
automata (CA) method

s fis H A - 2020-07-19

FeIi H - ESR E AR R BT H (51575372)

TEEfE T S e 1977-), 20 LLvEE3E Ao T ge4  i5e )y
o R T e S i 13834514348, 160 190 tHo
E-mail: zhuhua200808@ 163.com

BIERE BREE=S(1968-), 20 LLIARERE A 2 i 9e 5
[e] R ER R AP RIS SRR .
HE,1%:0351-2161129,E-mail:chenhuigin@tyust.edu.cn

250 t
320 t,


163.com
mailto:chenhuiqin@tyust.edu.cn

(8 K M2/2020 4 3655 MNIBCTIBN e st w12 i 5 1 28 201179 C A 5 +1181-

MnI8Cri8N
El-
met-Roll T PROCAST
(CA),
01 100 mmx6 000 mmj[5]0
A HE0E IS 2SN e e ] 4 £ ABD A
U R S EOSEE
ProCAST CA-FE
CA-FE
- (CET),
ANSYS 900 mmx500 mm CA-FE
(FBE)
CA
FE
CA FE
CA
ANSYS CFX 2
ANSYS
1.4
</>300 mm(</>100 mm)x350 mm
MnI8CrI8N( 1 1)
2 MnI8Cri8N
2=0,
<13=7.131 0
1(a)
1.2

<>712 mm  (<f>308 min)xl 202 mm ( !
2) MnI8CrI8N
202 mm
Procast 181 mmo 2



*1182-

TTE Cr Mn
JEan! 19.38 19.87
572 20.00 19.21

SEE T Z 5%

A%

1b

0.100,0.150 mm-s'1
200,500,800 J 000

FOUNDRY TECHNOLOGY

221 MnI8CrI8N4RI( L% 43 W(%0)

Tab.l Chemical composition of MnI8CrI8N steel

Ni Mo Cu Si
/ / / 0.48
0,4 0.022 0.035 0.59

22 28R — R S S %Y
Tab.2 Simulation parameters in Model 1

e
RV 24 R E°C
SRR/ e
S Y I-Kg-

Al
/

0.023

JEALEEERIMM-s-* 7 - <5 FLAT LBk

- S FEAE A ZREIW-m2-K-'
B BERE/C
BN JES T LA 2B/ W-m2-K-
JEF BRI C
(ESIZ A=A
RTAL R A TT 7
IR I Az Rl Cen?
Pz 4 REPC
HTAAIRAETT 2
HITAZ B AT AZ A Ci™

0.050,0.075,

1100 °C

= HUE BEE 2 N EE A E AR S0t

2.1

a feEAy

29

1/3

Ti

Vol.41 No. 12

Dec. 2020
N P S
0.51 0.034 0.001

0.016 0.61 0.014 0.001

syt
1323
1437
2.6105
0.1
200
1480
500
27

2.0108
0.5
0.1

1.0107

552
1384
1415
2.6105
0.1
200

1 550
300
27
15
15

1.0108
0.3
0.1

1.0107

2a
5 000s 2e
, 7000 s
4000 s

2a

P - < e BV FEES/mm

b Ay —

[ R BRI A OV B N Y MEE A R S ST A
Fig.1 Conduction coefficient variation of inner and outer wall surfaces of ESR hollow ingots
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