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B E R T Incoloy825 A& W% (/% :0.01C,0. 21Si,0.41Mn,0. 007S,0. 019P,22. 33Cr,39. 08Ni, 3. 04Mo,
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Commercial Pilot Production of Incoloy825 Alloy ESR
280 mm x 325 mm Withdrawing Bloom
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Chen Shuaichao, Wang Xinpeng, Ning Tianxin, Luo Liyang and Zhang Chunlin
( Luoyang Shuangrui Special Equipment Co Ltd, Luoyang 417000 )

Abstract The electrodes of tested Incoloy825 alloy (/% ; 0.01C, 0.21Si, 0.41Mn, 0.007S, 0.019P, 22 33Cr,
39. 08Ni, 3. 04Mo, 2. 14Cu, 1. I7Ti, 0. 17Al) are melted by 3t medium frequency induction furnace +3 t AOD, and the
280 mm x 325 mm withdrawing blooms (/% : 0.01C, 0.21 ~0.23Si, 0.40Mn, 0.005S, 0.023 ~ 0.024P, 22.48 ~
22.50Cr, 39.10 ~ 39. 13Ni, 3.05 ~ 3.07Mo, 2.14 ~2.15Cu, 1.00 ~ 1. 10Ti, 0. 15 ~ 0. i18Al) are remelted by ESR
process. The test results show that during ESR bloom withdrawing process of Incoloy825 alloy, due to Ti burning loss the
TiO, content in slag increases continuously and the viscosity of slag also uninterrupted increases led to difficult separation of
slag and steel. By improving ingredient of slag for withdrawing bloom ESR, using (/% ) 57CaF,, 15Ca0O, 5MgO,
15AL,0,, 5Si0,, 3TiO, slag series and controlling electrode melting rate 680 kg/h and adding aluminium shot 0. 43 kg/t in

ESR process to control Ti buming loss, the surface quality of casting bloom of Incoloy825 alloy improves obvicusly.

Material Index
Quality

Incoloy825 j2& INCO /&) % B i)—Fh Ni-Fe-Mo [&]
BWRUEE. ZESREAVEAEFNABMIFRY
BE 7 P A bk SRR R RS A A RE 1

MEABBER, KEE TR AR EE
P AR AL E e Rl E e, e ki
HFERERRARFHBEEMRE, BB ERESN
PSEBET , i AR m i IR TR AR
1 Incoloy825 iR #I&

7% PR Fr e Fh B 45 A FRZL ¥ Incoloy825 &4 #
P EIE ABERCRA3 1y +3 1 AOD"TZ

Corrosion Resistant Alloy, Incoloy825, 280 mm x 325 mm Bloom, ESR Withdrawing, Surface

B, AR FAS (mm) 3h 160 x 320 x 2900, 434 2
¥, BEL2 400 kg, 3£ 2 4,

BREBEFRLET 2 KHEK, I RB B R
17,38 4 AR, R ORUE P Ui 3 AR AR A — B,
2 PRI BT T XX G, G Rk R
k1 iR,

2 FEMEREERIAR
2.1 HAEE&

Incoloy825 44 A 8 m R -2 280 mm x 325

mm , B X B 243 200 mm , 4 LB BB IA K

#F1 Incoloy825s §&BBUERS /%

Table 1 Chemical composition of electrode of Incoloy825 alloy /%

mH C Si Mn S P Cr Mo Cu Ti Al 0 N H
ASTM < = = < 19.5~ 38.0~ 25~ 1.5~ 0.6~ < _ _

SB564 0.05 0.50 1.00  0.030 23.5 3.0 3.0 1.2 0.200 -
ik 0.01 0.21 0.41 0.007 0.019 22.33  39.08 3.04 2.14 1.17 0.173  0.0060 0.0072 0.000 34
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Table 2 Ingredient, melting piont and basicity of tested
slag series
BRI /% TV
CaF, Ca0 MgO ALO; Si0, Ti0, ¢ 3
S1 51 20 3 20 3 3 1290 0.729
S2 57 15 5 15 5 3 1260 0.709
ANF6 70 0 0 30 0 0 1 403 0. 665

3.0

2.2.2 WEREEARRLE O
M EAS TR EEE |
B R REAS R TIO, KMmE £
Ti BB, IR INA DR A9 MgO S 15
BEAEW SR T R LEE % o]
BB R R R
SRR TS i

09f ®

Eosp \ 81

e

0 VI S L S
1450 1500 1550

1600 1650 1700 1300 1350 1400 1450 1500 1550

Ti LR LER o WD) /T (D) /T
WSk, X T4 o 0 A T " -
= R R RS, B E2 BTSN S2 AR AMETH(a) FIRE (D) R

BEREZEZBDLN /1, ME  and 2

Fig.2 Effect of temperature on conductivity (a) and viscosity (b) of tested slag series Sl
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Table 3 Melting rate of electrode of Incoloy825 alloy with
using S1 and S2 slag series

B R Vi/ (kg - h™') Vie/ Dy
si 750 2.2
2 680 2.0
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Table 4 Chemical composition of ESR bloom of Incoloy825 alloy /%

mR WK S Mn

HE/mm S P Cr Ni Mo Cu Al Ti 0 N H
300 - 0.37 - - - - - - - 0.16 0.80 - - -
s 1 500 - 0.29 - - - - - - 0.19 0.92 - - -
3 000 <0.01 0.21 0.40 0 505 0.024 22,50 39.13 3.05 2.14 0.18 1.10 0.0042 0.0083 0.000 56
300 - 0.42 - - - - 0.13 0.74 - - -
1 500 - 0.25 - - - - - 0.15 0.9 - -
S2
3 000 <0.01 0.23 0.40 0 ;05 0.023 22.48 39.10 3.07 2.15 0.15 1.00 0.0047 0.0078 0.00045
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Fig.3 Surface quality of ESR withdrawing bloom of Incoloy825 alloy by using Sl slag series
(a,) (b,) and (c,) and S2 slag series (a,) (b,) and (c,) : ESR bloom betiom (a,) and (a,);
middle (b, ) and (b,), and top (c;) and (c;)

o 0 SR TN

B4 S1#ER(a)fS2 #R(b)ESR MsE 7 K4 RHLLHR
Fig. 4  Morphology of crystal structure of ESR withdrawing
bloom by using S1 slag series (a) and S2 slag series (b)

MR, NE 4 7T LUE H, 785U AR 5
X, OER AR X, R A ST R, HR
e SRE R A 53°, R A S2 R IARA, R A
RS 49° , 3 5 A AR o ) e £ BN I
ME—E
4 Fit

(1) Incoloy825 J5 £l 5E i ¥ B4 S F#E A& S2
(57% CaF,-15% Ca0-5% Mg0-15% Al,0,-5% SiO,-
3% TiO, ) , BE B A MM H Tion R , 3F By &t

KERE R

Q)2 BFEAEH
BIFE A (1260 C) FOKG B
(T=1500 °C i} 5 0. 036
Pa-s), BB RS T
H,ELIXRAEES&E
(650 ~ 700 kg/h) , #4E
KRERE R

G)HEEREBER K
17, 81 Si0, &8 A E
W, R AR, FE
BEHXSRRTREERT
T, BRI EREE
BEHHIN—ESTEN
Si0, .

(4) ¥ Si0, 8-
=, Ti TG F #5845 5 8 Rl
FLBTIH T TEER,
TR EEEIBPRENBAMAR,

Ty A A4 #0008 85 (MK111001)

B3 30wk

[1] HS-1086 FEB93. Metals and Alloys in the Unified Nubering System
[S].1993.

(2] FEF. BERESAHERSERIM]. ALR A Tl i,
2011:121.

B3] XMk, BER, £/, it eHERARBRNEHEER.
HEPRM(11.2009,30(3) :22-24.

(4] FER HARSWHEIBSER(M]. JLF 68 Tk i,
2011.:127.

(5] BEd R RANERHHEIM]. WM. RILTHB &R,
1990 :176-182.

[6] F{Z#, M YT, BH . CaF,-Ca0-MgO- Al,0,-5i0, L Hi i &
BEAFERBRTRI]. R ,1991,3(1) :17-23.

T b A2 (1986-) , 5, B+ (2012 4E ARIb k%) , THIF,2010
SERFRHE RS (BB Bk R RS R,
E-mail ; cschen1986@ 163. com

e #% H #H.:2017-06-19



