¥

4s el

TG el OE D
2 { ; Ho f/ : ;_z 5 ‘:;/v 7 }év N V)
. . ‘

f”g
=7

Biﬁﬁ%A%69@$Eﬁ BHEBLE U) ‘ 799

X, INBROBE 2 —BTELTWAETLEENH
3. X5 CHEBKED coupling OBERIC—o DHEHBM
HBeBE2 2 08Tz, 4%, SHTERNE ST
BIBELERWC, SOWHBIREZEY DT TR
"R
x ik
1) L. S. Dargen, R. W. Gurry: Physical
‘Chemistry of Metals, (1953), p. 485.
2) C. WaenNeEr: The Physical Chemistry of
Steelmaking, edit. J. F. Elliott, (1958), p
237. ' )
3) T. B. King: Electric Furnace Steelmaking
Vol. I, edit. C. E. Sims, (1963), p. 317.
4) K. Tescue: Arch. Eisenhiittenw., 32 (1961)
7, p. 437. ”
5) #F: &8, 47 (1961) 9, p. 1203.

85) TVLHPARSVEICEIER
HHWMOBE
B AR
T HOESH - SHHIE - OBIREBRR
Remelting of High Alloy Steels by the
Electroslag Process.
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Fig. 1. The remelting furnace and the method!

for igniting (schematic).

Table 1. Dimentions on the mould, elec-
trode, and remelted ingot.

Diameter| Length
(mm) (mm)
Water cooled mould ) 160 850~
Electrode (cast, with taper) ;ggt lgg max. 1700
Ingot (max. weight 110kg) 155 imax. 650:
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‘Table 2. Steels remelted and the melting conditions.
Fl ‘s o Electrical .
) ux composition (%) condition Power |Melting| Ingot
Heat No Steel - co needed | time | weight
CaF. Aleg -€Ca0 BaFg A% kA . (kWh) (min) (kg)
' 13 Cr stainless ‘
- 19 75 2 3 1 107
ESR (type 1) 5 25 3*5 80 0 &0
ESR- 33 21-12N 70 20 10 25 40 60 39 35
ESR- 34 21-12N- 70 20 10 25 40 120 65 62
13 Cr: stainless -
: - 4 70 20 10 4 17 ¢ 83
ESR- 43 (type 2) 30 0 0 60
E S R- 5! 21-12N 60 20 10 CeF3; 10 60 3°0 148 - 48 20
ESR- 56 . 21- 4N 70 20 10 60 3°0 116 42 100
ESR- 59 M50 70 20 . 10 60 3°0 172 48 20
ESR- 70 21-12N 70 20 10 &0 3°0 158 51 85
‘ES R-101 LC’N1_55 60 20 10 10 60 3°0 136 44 96 ‘
ESR-106 | 3 %tl;,s;ai‘)‘less 60 20 10 10 60 3+0 192 66 95
‘ES R-152 Y A2* 60 20 10 10 60 3°0 146 51 100
ESR-183 G ToN** 60 20 10 10 60 3°0 140 44 93
Star note: * mean composition 0°27C 0°50S8i 8°50Mn 19°5Cr 9°*5Ni 1°5Mo 1°7W 0.50Nb 0°*30N
o ” 0°12C 0°50Si 0°60Mn 19°0Cr 12°0Ni 3°25W  1°0Nb 0-20N
Table 3. Quality grade of macrostructure in tom O IREHT 10kg YT I SR U1z, EHL DR
: : remelted steels. The result shows Walistic, BESEBHEMRZIT25 & top, middle

an influence of melting power on
macroscopic soundness.

In- ... | Pas- _| With
spected Solﬁ;c:i sably D&ieec heavy
part sound defect
12 heats with | Top 1 8 2 |1
melting power | Middle 2 4 5 1
under 90kW .- | Bottom 1 1 10
22 heats with | Top | 18 4
more than. Middle | 22
100 kW Bottom 3 10 9
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Table 4. The result obtained by sand mark inspection:

' dForged Sand length (mm) X counting
1 Ingot part iameter .
Stee got b (mm) D2 2/3 D /2 D
) X 63mm Xé63mm X63mm
ESR- 59 M50 Middle $§20 none — —
- Top %1 none none
ESR-101 LCNI155 Middle $45 none ‘none e
’ 1X3 2X2 YA
Bottom 3X2 7X1 none . none
|
ESR-106 13 Cr T ‘ none none none
. stainless M $ 50 none none none
(type 1) B none none none
T none — —
e M, none — —
ESR-152 YA2 M, $22 1% 1 _ _
B 1X1 — —
T 0°4X3 1X1 0°4X7 1X2 0°4X4 X1
ESR-183 GTeN M $50 0°4X1 none none
: B none none none
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Macrostructure of remelted heat-resistant steel.
segregation is observed in the bottom part.
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Table 5. Chemical analysis of mother and remelted materials.
Heat C | Si |[Mn| P | S |Cr|Ni |Mo| W/ cCol|np!| N
Mother | 0°26 | 0°98 | 1°42 [0°026 07029 | 21°20] 11°09] — — — — lo22
E S R-51 Top | 0°26 | 0°98 | 1°38 [0°026 [0°009 | 21°32| 10°97] — — — — |o-230
21-12N Middle | 0°26 | 0°98 | 1°37 [0*026 [0°009 | 21°33| 10°97] — — | — | — lo228
3 bottom | 0°27 | 0°85 [ 1°25 {0°047 [0°009 | 18°65] 10°86] — — — — lo*189
1 ‘ Mother | 0°60 | 0*51 | 8°74 |0°036 [0°014 | 20°80| 4°66| — | — — — 036
4 ESR-56 ' T 0°60 | 0°44 | 8*80 [0°039 0008 | 21°00] 4°72| — — — — |0°358
21-4N M 0°60 | 0%45 | 865 |0°038 0009 | 21°00 4°84] — —_ — — 10°354
B —_— J— —_— J— J— P _ J— _— —_ — —
N Mother | 0712 | 0°54 | 1°40 |0°021 [0°010 | 20°10] 20°08 3+05 | 2°64 | 19+9¢| 0*98 [0+ 15
: E SR-101 T 0°11 | 0°55 | 1*39 |0°022 [0°008 | 20*21| 20°10 3°00 | 2°80 | 20°80| 0-85 |0°176
LCNI155 M 0%12 [ 0°59 | 1*39 |0°020 [0°008 | 20°17] 20°10 3°05 | 2°80 | 20°20 0+87 10*174
B B 0°17 | 0*44 | 1°30 0022 10°005 | 18°35 18°17| 2°70 | 2°58 | 19°50| 0°92 [0*150
ESR-106 Mother | 0°12 | 0°11 | 0°37 |0°018 [0*009 | 12°20] 0°38] — | — | — - | —
15 Cr stainless T 0413 | 0°08 | 0°38 0°017 [0*010 | 12°20 0°40] — — — —_ —
(type 1) M 013 | 0°05 | 0°36 |0°016 [0°010 | 12°10| 0°39] — — — | = —
P B 0712 | 0°05 | 0740 (0°018 0010 | 12710 040 — | — | — | — | —
_ Mother | 0*32 | 0°69 | 8743 |0°038 [0°010 | 19°84] 9+68 1°63 | 1°41 | — | 0°54 |0°279
ESR-152 T 0°29 | 0°56 | 8736 [0°038 {0°009 | 20°00| 9°15 1°58 | 1*66 | — | 0°55 10°333
YA2 M | 0°31]0%61 | 8°80 |0°039 [0°007 | 19490| 9+80| 1°56 | 1°69 | — | 0°53 |0°322
B 0°31 | 0°62'| 8°69 |0°036 |0°007 | 19°90] 9°80 1°56 | 1°69 | — | 064 10°313
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