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Abstract

The depth of electrode inserted into the slag pool has a great impact on the melting speed during
the electroslag remelting process, and the melting speed is the key factor in determining the qual-
ity of electroslag ingot. The paper mainly focuses on the control method of electrode insertion
depth and its effect on smelting during the electroslag remelting process.
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Figure 1. The schematic diagram of electroslag remelting: 1:
Consumable electrode; 2: water cooling mold; 3: slag pool; 4:
Metal pool; 5: slag skin; 6: ingot; 7: bottom plate; 8: metal
drops; 9: transformer; 10: High current conductor
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Figure 2. The temperature field dis-
tribution of slag pool
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Table 1. Electrode inserted into slag pool depth 50 mm production result

52 1. BB EM 50 mm EREFEER

2L Inclusion

HS - ME Axk oA grade B2% Bgrade C2% Cgrade D 2% Dgrade i —RREL D ﬁﬁ&ﬁ_ﬁ
Heat  Steel Segregation General Center Ultrasonic
No. grade ) | Pososity ~ pososity inspection
AR MR HR 4R HE 4R HR 4R
Heavy thin heavy thin heavy thin heavy thin
130601 H13 0.5 0.5 0 0.5 0 0 0 0.5 0.5 0.5 05 ArH qualified
NEHE
130602 H13 0.5 1.0 0.5 1.0 0 0.5 0.5 0.5 0.5 0.5 0.5 .
unqualified
130603 H13 05 05 05 05 0 0 0 0.5 0 0.5 05 A qualified
130604 H13 0 0 05 0.5 0 0 0 0.5 0.5 0.5 05 &% qualified
ANt
130605 H13 0.5 1.0 1.0 1.0 0 05 1.0 15 1.0 1.0 1.0 .
unqualified
Table 2. Electrode inserted into slag pool depth 30 mm production result
5% 2. BEARIAENEM 30 mm EHEZER
JAMIPEL Inclusion
prap=} =] N1 % vy VAN N3 A =
A LN grade B3% Bgrade C3% Cgrade D 2% D grade Rt FBegiitis LS R
Heat  Steel Searegation General Center Ultrasonic
no. grade ) . ) dreg Pososity ~ pososity inspection
i 4R MR H4x% HR A5 HR 4%
heavy thin heavy thin heavy thin heavy thin
130711 H13 0 0 0 0.5 0 0 0 0.5 0 0.5 0.5 & #% qualified
130712 H13 05 0 0 05 0 0 0 05 0 05 0.5 4% qualified
130713 H13 0 0 0.5 0 0 0 0 0.5 0 0.5 05 A% qualified
130714 H13 0 0.5 0 0 0.5 0 0 05 0 0 0 £ qualified
130715 H13 0 0 05 05 0 0 0 0.5 0 0 05 A H% qualified
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Figure 3. Molten pool shape when electrode inserted into the bigger depth: 1: Consumable electrode; 2: Liquid slag pool; 3:
metal pool; 4: ESR ingot
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Figure 4. Molten pool shape when electrode inserted into the smaller depth: 1: Consumable electrode; 2: Liquid slag pool; 3:
metal pool; 4: ESR ingot

E 4. BARFEALCBURERVE SR : 1. BRENR; 2: &SEl; 3: eREh; 4. BIER

AT RE AR, L b T B, A S ) o ] 7 T L R SR ) e 2 M AT S A5t
AP R, I BOKI L2 AR 22, AT Bt AR i kRR,  BAEAREE P9 o 1T LA 37
N HCEGRIN T B b LU, AR TR IR SR ) R, JF BRI BB AR A A B
Benm g, WAEHE 7 AR HERR RN IR A T ANRAE RS T R KR AN () PR, 7 AR 1
M, AEwRATRE A AR

3.4. iRk EFERZ

T HE R, FEHAR SRR R RIS O, HEU R NV B VR BRI, 1R R F R BRI, 3RAN
ARG 30 mm A1 50 mm PR 5 SCHIESE AR AR T S0, RIUEANIRE 30 mm 1) 5 32
HL A AT -4 FUFE Dl 1387 KWh/IAR, T4 N VA E N 50 mm [ 5 57 FEiE B T HUFE A 1513 KWh/IEEN . 7=
A XL G 4D i R = T PRI e N IR S TSI B ) P P 8 s s L P s M s s T, PR e N B T 52 B )
{1V L Y BELAF G SR U e s v, A AR v TR ThZh 2 iR 2, /b 1 A A R B o R LR Ag . [ B A
75 A Th A R A T 5 FEUR e N T Ttk b 5 v T A D P A g — A, T A R —
TE—E R B> T ik
4. &

IR A R HTE 10 BEHE AR RS, FRAMSH LR 410 (1) FEARSE R R B T Lhdd v
SEVA PR HL IR B R s (2) AR N TR X v vl v e L RE SR BT AR s (3) HRARAE NIRRT
FEM IR E A I I A AT R 5 (4) FRARAA N IR 5 T HL S B o A T e A R, AR N R P 3% U 7E 30 mm
77 % HVA BE 1) o B R B IR A 7 BRAS e i RS

Bl (References)

[1] ZEIEH (1996) M A& R LN, 1H4 Tkt Jbat.

[21 RZEF, & (2003) AL ESEE ESR IR MR, BE NS T2k, ME
[3] 3K#I, %5 (2005) HEHHIFEAIZEEG RS IT SR, B, bR

[4] =4 (2000) HEIBE S IPHEAL E AR R, RACK2A AL, TRFd.



	Electrode Insertion Depth Control and Its Effect on Smelting
	Abstract
	Keywords
	电极插入深度的控制及其对冶炼的影响
	摘  要
	关键词
	1. 引言
	2. 对插入深度的控制方法
	2.1. 电流控制法
	2.2. 电压控制法

	3. 电极插入深度对电渣重熔冶炼的影响
	3.1. 对渣阻的影响
	3.2. 对渣池温度场的影响
	3.3. 对电渣锭质量的影响
	3.3.1. 对电渣锭表面质量的影响
	3.3.2. 对电渣锭内部质量的影响

	3.4. 对冶炼电耗的影响

	4. 结论
	参考文献 (References)

