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A Study on Variations of Slag Ingredient during Electroslag
Remelting Process

Chen Yanmei, Zhao Junxue, Fan Jun, Cui Yaru, Li Xiaoming and Lu Xiaotao
( School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055)

Abstract The thermogravimetry ( TG ) -differential scanning calorimetry (DSC) analyses on 4 kinds of electroslag for
remelting- AH-6 (70% CaF,), M-1 (42%CaF, ), L-3 (15%CaF,) and F-2 (free CaF,) have been carried out by using
TG and DSC, the structure of melting slag at elevated temperature is measured by using X-ray diffraction ( XRD) method.
Results show that the gas-phase fluoride is forming by reaction between CaF, and other oxides in slag led to weight loss of
slag and there is obvious difference between initial ingredient of slag and end ingredient of slag in slag pool; with increasing
CaF, content in initial slag, the weight loss rate of fluoride increases, and at 1 500 “C the weight loss rate of slag AH-6, M-
1, L-3 and F-2 is respectively 11.92%, 7.84% , 4.87% and 0.38%. Ii is found to measure high temperature melting
slag by XRD that the complex structure and higher melting point materials such as 2Ca0 - Si0, (2 130 C) , 3Al,0, -28i0,
(1750 C), CaO +6AL,0,(1860 °C) and 11Ca0 - 7Al, 0, » CaF, (1577 C) oceur in slag pool led to the ingredient seg-

regation in formation of slag skin and the ingredient of slag pool and slag skin being no-constant in whole ESR process.

Material Index FElectroslag Remelting, Variations of Ingredient, TG-DSC Analyses

e TEEERBIR S ENREHBL.
ERYEAE AR SR A ER T KEN T
PR MR 0 R i B A A O R L A L A
HLBRE S AR A3 B A SO ) o g
Wit b i A B AR R R BT T -
XS4 5+ (XRD) 4 0
1 EXRHR

IR TEA A &M R b 2R A [R]
F o 2 e O (AH-6) | Hh g (M-1) K 0
(L-3) FIJGHE (F-2) ilAE (B i el) & 1 4 4%
B | it R ACEHLARER 100 g, & THIBGEREEDLAT
SR, LA 100 o/ minf & 10 min, 3 4 570 1R A
A EPL 300 o/ minfFEE 20 min, FiRHEE T 120 C
WE TR TIRSh, EE KX HE A (STA)

WA ART HR, BLAAMHRF LT

®1 RBEEBERRS/ %

Table 1 Ingredient of test electroslag series /%

b= Ca0 AL, O, Si0, CaF,
F2 50 43 7
L3 37 40 8 15
M-1 30 20 8 42
AH-6 30 70
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Fig.1 TG (a) and DSC (b} curves of 4 kinds of electroslag for remelting
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Table 2 Melting point and weight loss rate of initial slag
gm0 TKRE 1500 TRE MEELER K/
= B/ % K/ % RARE/T C
F-2 5.87 0.38 400 1230
L3 3.82 4.87 1 500 1120
M-1 2.17 7.94 1 500 1223
AH%6 1.97 11.92 1 500 1 250
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Table 3 Ingredient of test end remelting slag / %

e Ca0 AL, 0, Si0, CaF,
F-2 50.00 43.00 7.00
L3 42.24 40.00 5.20 7.70
M-I 34.42 18.01 6.83 32.85
AH6 4.42 25.97 57.61
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Table 4 Chang of ingredient of electroslag during ESR
process
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= CaF, ALO, Ca0 Si0, Mg0 HF
AH6 JRIRHAL 70.00 30.00 GHI36

Akl 61.03 19.64 8.96 5.91 1.27

AL 2 60.21 21.35 7.82 7.10 1.66
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B4l 35.23 17.58 35.66 6.43 2.82

SHSS-1

12Ca0 -7ALO, (1455 C) & Em sy i .
Pr ESR 178, HL ik ) s iR 3y R i & AR A AL, Ak
F#EAED, £ CaF, FEKEEH, BIESHL&
Sk, HIGE W R K, BT LB R S0 RE 1R i,
B 4E 2Ca0 - Si0, (2130 C) ., Ca0 - 6AL,0,
(1860°C ) fCa0- AL O, (1602°C ) %5 ¥, 15 K

(a) o Carlo, | | o CasAISis0, | [© o CasAL(Si0), | @ a A CaSi0,
$ ® Caf, 4 A ALSIO,F, 3 4 CayyAl ,05,F, m Ca,Al,0q
E ® Ca,AlF, . ® 12€a07AL0, ® Cag(Si0,)(Si30,0)
| 2 u CaF, o ® 5i0,
0 8 # CaAlF,
. :
i =2 .
l ¢ a ) °
f |2 | i . 0 L e
o o o B | |b| AA ‘m
| e B A o | LML i
20 30 40 50 60 70 8020 30 40 50 60 70 8020 30 40 50 60 70 8020

B2 4 MEBLE X-FRMGTEIL: (a) AH6; (D)M-1;(c) L35 (d)F2
Fig.2 X-ray diffraction patterns for 4 kinds of electroslag at end of remelting: (a) AH6;(b)M-1;(c)L-3;(d)F-2
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