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Synopsis :

Recent experimental studies on ESR process are reviewed. On the basis of the results
reported in these studies, effects of operational conditions on refining phenomena and
on qualities of resulting products are discussed. Having such advantages as (1) good
capabilities for desulphurization and deoxidation which result in the reduction in the
amount and size of oxide inclusions, (2) improved surface- and inner-qualities of ingots,
(3) high yield on forging, (4) promising future for scaling-up, (5) versatility for shape

casting, ESR process will continue considerable development in the near future.
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Recent experimental studies on ESR process are reviewed. On the basis of the results reported in

ibese studies, effects of operational conditions on relining phenomena and on qualities of resulting

products are discussed.

Having such advantages as (1) geod capabilities for desulphurization and decxidation which result

in the reduction in the amount and size of oxide inclusions, (2) improved surface- and inner-qualities

of ingots, (3) high yield on forging, (4) promising future for scaling-up, (3) versatility for shape

casting, ESR process will continue considerable development in the near future.
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Table 2 Examples of ESR slags®®
Cnmpasition; o ‘77777.77 . | - - -
L ‘ } Melting point i Applications
CaF, | ALO, | Ca0 | TiO, | MgO \ BaD ‘ZrOZ | (°C)
|___ . | Lo ‘ - - e — e
I i . o Steel or alloy, without Ti, B
0 | 30 ‘ : 1320 —1340 ‘ Desulphurization to some extent
7 ) | | \ ) Steel or allo.y witho;lt Ti B A.l__ N
80 ‘ ‘ 20 ‘ i 1200—1220 Good desulphurization
P ‘ } —_— - —- . : _ -
| ' i Steel without Ti, B
60 ‘ 20 | 20 ‘ ‘ | 1240--1260 | Good desulphurization
: ! | Steel without Ti, B
80 ! ‘ L 20 ‘ ' Good desulphurization
T ! g ‘ Steel without T3, B ”
80 : 20 | 13401360 | Good desulphurization
. | i | .. .| (rather higher slag temperature)
l
B0 20 ‘ Dephosphorization
i L ]
‘ | -
50 | 25 25 ‘ 1220 -1240 . Steel or alloy, containing Al Ti
. u i —
| i |
95 5 | ' 1390—1410 | Steel or alloy, containing Al Ti, B
‘ 55 45 ‘ | Steel or alloy, without Ti, B
: E | | ‘ Higher slag temperature
— i - S - PR — — : . . . - J— —_—
18 40 ! 25 | 17 f : ‘ i Steel or alloy, without Ti, B
J | I i i ‘ High power melting
‘ I | Steel or alloy, without Ti, B
‘ 60 ‘ 35 ‘ 5 | i ‘ 1450 Good desulphurization, high power
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Fig. 2 lInfluence of (Ca0)/(ALOy) and (CaFy)/ M LA S5, SRS U CIPRIR L BIE

(AlL;Oy) ratio on final oxygen contents
of electroslag remelted AISI 304 steel*®
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Fig. 4 Relationships between ingot size and
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Fig. 6 Relation between voltage and surface
temperature of slag bath (110 mm
ingots, own results)
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Fig. 8 Shape change in molten steel pool and
electrode tip in accordance with electric
conditions (110 mm¢ ingot, 60 mmg
electrode, own results)
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