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Table 1 Chemical composition of the Incoloy825 alloy (/%)

C Mn Si P S Cr Mo Ni Cu Al Ti Fe
0.101 0.107 0.131 0.009 0.009 20.620 3.180 38.880 1.660 0.120 1.000 Bal.
*2 TURAEIRGE PP BRI S
Table 2 Chemical compositions of slags P1~P, before and after pre-melting («%)

S| Before pre-melting After pre-melting

4 " car, caO  ALO;  MgO  Li,O TiO, CaF, CaO  AlLO; MgO L0  TiO,
P1 23.00 33.60 37.40 2.00 4.00 0 20.14 38.09 36.39 1.53 3.15 0
P2 23.00 31.70 35.30 2.00 4.00 4.00 20.48 36.13 34.68 1.63 3.21 3.57
P3 23.00 29.80 33.20 2.00 4.00 8.00 20.62 34.21 32.54 1.49 3.24 7.27
P4 23.00 27.90 31.10 2.00 4.00 12.00 20.39 32.94 30.25 1.50 3.41 11.28
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Fig.1 Schematic of experimental resistance furnace
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Fig.3 Relationship between component content in slag and activities of Al,Oz and TiOz: (a) CaF,

Content of MgO, /%

Content of TiO,, &/%

Content ALO,, o/%

273

K3 #EhHITEES AlbOs Ml TiO, iF &K R

(e) Al;O3

(b) CaO, (c) MgO, (d) TiO,, and



- 236 - i E A

49 %

WE AR . FAh, IRAEISE 7 HLR, ¥ CaF,. Cao
A ALOs 73 TR LATE 4k fy g, a4 Friess™, i
M CaF, & BRI 12%0, 4 7 [H) 45 & 5 1 A2 i 5 b7 3
T sh& T, ALO; MG HBE T, XtE
W A0 3 FEAE CaF, & &It 12% L5 H B0 EA 4%
M, AT R RN . HIE 3b Al s, B ES Cao
TR, ALO; #l TiO WG AL, X2&HT
it CaO S5t Tio, M ALO; G5& & E M E &
¥y, i1 CaTiOs. CaO Al,03 Fl CaO 6Al,05 212021, (i
TiO, il AlLO3 ¥ FEREK. 24 CaO & M 0%3E N 15%
i, TiO, 5 CaO M ELEEIZY, FEUAH TiO, HIiE
FE KR R B, CaO & &N 15%I, TiO, iiE 4 &
1.1x10", 4 CaO & EMT 15% LG, RN IZHIAL 2,
CaO &8 35%H, TiO, G CLAEH K, A 4.9x107%,
MK 3c AT, BEFEF MgO SEME I, AlLO; % fE
B BRAIC, 1M TiO, W& AR AN i . X2 Ky MgO
FETE RS ALOs 5454, i AlOs I [ B AIK 122,
T Tio, & KK, Kk, Mgo & &8 Xt Tio,
TEEESCIORBE S . I 3d AT, BEEET TIO, & &
Hn, Tio, HE A FTE I, HAWE . KEhT
A Tio, & BRI . ALOs & FETHE & T CaO
5 TiO, 5 454, BT Tio, & & 31m, ¥ Cao
XT ALOs HIgZma A8 /N, ] 3e AT 1, ¥EH AlL,Oz /M T
10%M), AlLOs W& E G T im, AlL,Os & & KT 10%Hf
ST, X HT ALO; FERKK, T CaO Xf
AlLO; IIRZ A& L AlLOy i FEAR AN K. TfiBEHE AlO;
SN Ca0 X AlOs i E IR /N, Al,Os
TSR . TIREE AlLO; & &G N TiO, g B4R
AR
2.3 &SRB R R 4[AI]+3(TiO,)=3[Ti]+2(Al,05) K
AG HIZMN

N T TS AG RGN, AT -4 B ik
i AL Ti SRR GBS . AN (2 fs (3D
AR Tio, FEXT AG KM, HPX (3) K&
S TTIE B RBOT R, A4 b Ao iiE A AR
M &%nE 3, & M0 EE R &R
Wagner A 3 it5 .

lgfi=Ye"[%]] (3)
A fi D BIRREEF TR | IEE R S
SR IR IS A EAEH R

hE 4 a7k, BEEET Tio, SR, AG &
B, RN A[AI+3(TiO,)=3[Ti]+2(Al,03) [ /&
AT A BRI . 2438 TiO, & & 43 31N 3.57% 1 7.27%
B, AGszs706™>AG7.270,>0, N[O HEAT, MERA 4
RIS . B TiO, &8N 7.27%0 A 4 R

WMEEEMT Tio, & &N 3.57%M . TiO, &N
11.27%0F, AG11570,<0, B FIAHEAT, ERE &K
AL, XL RIS

BRHEHATESEYS AG FIXAWE 5 . H
5 Al k1, BEERET CaF, M1 MgO S&IN, AG &
WAL, RUIPEE B CaF, il MgO H RGN, &4
P TS EA I IES, P Al S 2R ES.
52 Mk, BEEES CaO il ALO; &M N, AG &
Wik, LWL’ T CaO 1 ALO; & EHING &t
T Al EEE T B, FE T g2 R K&
2.4 BHREATTEEPEE AL TiSENFN

R (4) NP A[AI+3(TiOL)=3[Ti]+2(Al,05) ] F
wWHRER, e AL Ti S EREE R (5)
A (6). 4iaa (5), (6) FFE 1 Incoloy825 &4
A AT AR H 2 O A P AL Ti S BRI

3 2

a

a’.
Ig K = Ig Ti Al O4
:I a?io2
— fTs: ETi]3 + I a,ilzo3 (4)
MZUN atio,
_ 35300 44,
T

|—a$‘°2 Ig f I
1 g9— +4lg f,, +41lg X, )
lgX. ==| @ao,
g Ti 3

35300

—3Ig f,, + —9.94

®3 AEPERHNEEELERRE

Table 3 Activity interaction coefficient of the alloying

elements in alloy[?*2*

ei Mn Cr Ni Al Ti Cu Mo

Al 0.034 0.045 -0.0376 0.040

Ti -0.12 0.025 -0.0166 0.048 0.014 0.016
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Reactiveness of Low Fluorine Slag for Electroslag Remelting to Al and Ti
of Incoloy 825 Alloy

Ju Jiantao™?, An Jialiang®, Shi Chengbin®, Zheng Dingli®, Ji Guangheng®
(1. Xian University of Architecture and Technology, Xi’an 710055, China)
(2. Metallurgical Engineering Technology Research Center of Shaanxi Province, Xi’an 710055, China)
(3. State Key Laboratory of Advanced Metallurgy, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effect of the content of TiO;, in CaF,-CaO-Al,03-MgO-Li,0-(TiOy) slag on the content of Al and Ti in Incoloy 825 alloy
was investigated by the high temperature slag-metal equilibrium experiment. The relationship between the activity of TiO, and Al,O3 in
slag and the composition of slag was analyzed by FactSage 7.3 thermodynamic software. The influence rule of components in slag on
Gibbs free energy of reaction 4[Al]+3(TiO,) = 3[Ti]+2(Al.03) and the content of equilibrium Al and Ti in alloy were studied. The results
show that the Gibbs free energy of the reaction is negatively correlated with TiO,, CaF, and MgO in the slag, and positively correlated with
CaO and Al,03. When the content of TiO; in slag is 0%~7.27%, the effect of burning Ti to increase Al is gradually reduced. When the
content of TiO; is 11.27%, the effect of burning Al to increase Ti appears again. At the same temperature, with the increase of CaO and
Al,O; content in slag, the equilibrium Ti content in alloy decreases and the equilibrium Al content increases. With the increase of TiO;
content in slag, the equilibrium Ti content in alloy increases and the equilibrium Al content decreases. The change of CaF, and MgO
content in slag has little effect on the equilibrium Al and Ti content in the alloy. The experimental results are in good agreement with the
thermodynamic calculation results.

Key words: electroslag remelting; low-fluoride slag; Incoloy825 alloy; FactSage; activity
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