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Review of Current Application of ESR and its Products

Synopsis:

Manfred WAHLSTER¥¥

In the past 20 years, there were some developments of vacuum metallurgy and, at each time, every special
metallurgical process was to meet the demand of customers for better quality and its improved mechanical

property.

Studies have been made in this paper as to the most current development in this field, i.e., Electro-Slag
Remelting process, as one of the special metallurgical processes following up the trend of vacuum metallurgy.

ESR process has spread rapidly all over the world recently but it is still under development and one can not
state with an absolute certainty what reasons could lead to the large scale technical application of this pro—
cess without exact knowledge of the individual application.

Several important technical and economical reasons for applying this process should be known in the
steel industry so that one can understand its advantage without any arbitrary decision.

(Received April 3, 1973)
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Fig. 1 Development of yearly output and maximum ingot size.
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Table 2. Calculations of typical forging pieces for comparison purposes
(rejection rate AT of ESR steel =509, of conventional).

iil:éschfg gg;%lﬁlg() o | Relative manufacturing costs ESR vs. conventional
to be shipped in 9 (conv.=100%)
Forged product | Material Value According to manufacturing Total at remelting
Weicht | apPr- stages at 450DM /¢ remelting costs | costs of (DM /¢)
; - -
“8% | DM/t [Material| Forging l"fﬁfg Rejec-) 950 | 350 | 450
Bar 400 ¢ X20Cr13 1-5 1 650 162 98 100 66 112 | 119 | 126
Ring 100Cr6 6-7 3750 177 99 100 57 108 | 113 | 118
Ring X5CrNil8-9 20-2 10 450 106 96 100 65 90 93 | 96
Cold roll 80Cr7 4:6 5400 163 46 100 68 97 | 100 | 103
Calender roller | 65Cr6 7-7 7 500 172 48 98 50 98 | 100 | 102
Rotor X20CrMoV12-1 1 7 150 142 84 96 57 98 | 101 | 104
Rotor 25NiCrMol4-5 8 5700 140 71 100 57 97 . 101 | 105
Rotor 28NiCrMo7-4 11 7 050 120 30 100 41 84 90 | 96
Rotor 25NiCrMol4-5 15 5400 136 69 100 57 96 | 100 | 104
Rotor 28NiCrMo7-4 44 5950 119 60 100 53 87 91| 95
Rotor 28NiCrMo7 -4 68 5400 136 57 100 55 90 94 99
Rotor 28NiCrMo7-4 117 6 600 125 81 100 54 89 93 | 97
BEBCXVBEREIHEELTESR 107y b3z p- 83—90

FIBGISEL LD 5%, (O LXER 12t FTCo
ATy “I.~";"§CJ: % Rheinstahl Hiittenwerke O E4Fic
bl HAEERBIC KO THEINTVS) ZhiT iR
REES B LTd, FEOXKEDO LR — M it ko
THIFEEHh TV 5.

5. B #H

¥k 10 £Ric ESR F ot 23 KEETEH 7 o
T ADRICAEEZ HDTETKD, HEHBECREET
— VBBRIPCE > Thrb2>TE x5, Table | H
BERSE -3 X o TE LN ARBREEH LD
DTH%. ESR 7ot R IEKEDMFORBEND S
DTEARIC I VW T—BREEBHCICAZETY, Z0oFo
T ADEBOMELZEDBREL L LDH, Thicix
ESR 7 v 2 20BRBEHITOVWTO T4 7R3 »LET
5.

X 8

1) M. WAHLSTER, H. SPITZER: éhahl u. Eisen,
92 (1972), p. 961-972 ;

2) M. WanHLsTER: Neue Hiitte,
611-614

3) M. WaHLsTER: Rheinstahl Technik. 9 (1971),

16 (1971), p.

4) H. LoeweNkamp, A. CHOUDHURY, R. JAucH,
and F. REGNITTER: Stahl u Eisen, (GF HHIT
FEF)

5) H.LoeweNkamp: 6 th International Forgemaster
Meeting, (1972 4 10 1 H—6 H, Cherry.
Hill, N. J. USA)

6) A. Ranpak, S. Stauz, W. VERDERBER; Sta-
bl u. Eisen, 92 (1972), p. 981-993
7) H. J. KLINGELHOEFER, A. CHOUDHURY, and

E. Koeniger: Rheinstahl Technik, 1 (1971),
p. 20/24, Rev, Metall, 6 (1970), p. 515-522
8) E. ZimmeErMANN, E. KOENIGER, W. POETTERING:
Radex-Rundschau, 5 (1971), p. 563-576
9) M. Kroness, E. Krainer, H. Hojas, and T4,
KamrLeTz: 5th, International Forgemasters
Meeting, (1970 &£5 5 6 B— 9 B, Terni/Italy)
W. ScHwerMANN: E/AZEDFEFHRZ, Rheinstahl
Hittenwerke AG. Hattingen
H. Sprrzer: Stahl u. Eisen, 92 (1972) p. 994
-1002
M. WAaAHLSTER, E. ZIMMERMANN: 6th, Inter-
national Forgemasters Meeting (1972 4 10 H
1 55— 6 A, Cherry Hill, N. J. USA.)
13) R. IrvinG: Iron Age, 12 (1972), p. 50-52
14) E. PLOECKINGER: STAHL u. Eisen, 92 (1972),
p- 972—981

10)
11)

12)

— 137 —



