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EFFECT OF RAW METALS AND MELTING
METHOD ON Ni-Cr ALLOYS

Masazo Okamoto, Dr. Eng. and Renpei Yoda, Dr. Eng.

- Synopsis:

Ni-Cr alloys and Nimonic 80-alloys were prepared by using raw metals of various puntLes by

melting rapidly or slowly in a Tammann furnace.

tests were made on the alloys.

Some mechanical and metallographical

The results obtained are as follows.

(1) Even in a Tammann furnace, rapid melting enables C-content in Ni-Cr alloys prepared
froin raw metals of high purity to be lower than that in commercial Nichrome-alloys melted in a.

high frequency induction furnace.

In case of slow melting or high Cr-content, for instance

40% Cr, in alloys, the preparation of alloys in the Tammann furnace is. 1nadequate because
of the carburizing action of the atmosphere in the furnace.

(2) The lower the purity of raw metals becomes, the more both the C-content: and the

amount of inclusions in alloys increase.

(3) It is found in Ni-Cr alloys prepared from low grade chromium that both the hardness
and the recrystallization temperature are raised and that pre01p1tat10n hardening may occur

at 500~550°C.

(4) The creep property of Nimonic 80—alloys is supeérior in the case of the alloy prepared
‘from high purity metals, which is lower in C-content, lower in hardness at solution-treated
state, less in amount of inclusions and coarser in grain size than in those of alloys prepared

from low grade metals.
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Table 1. Metallic nickel and metallic chromium.
Metal l Maker Method of manufacture Chemical analysis (2)
Nickel i A-Co. (Japan) Electrolytic process | Ni 99°87, S 0°002, C 0'1039
g B-Co. (England) | Mond process i Ni 99°85, S 0006, C 0°044
% -Co. (England) ! Thermit process { Cr 99°4, Si 006, C 0-087, Al 0°09
Chromium -Co. (Japan) Thermit process { Cr 97°6, Si 0°6, C 0°155, Al 011
! -Co. (Japan) Electrolytic process C1 99+2, Si 0*02, C 0°025, Al 0*003
. F-Co. (Japan) Thermit process ; Cr 93¢0, Si 1*4, C 0°853, Al 1+t
[} I
Table 2. Combination of raw metals.
Maker and metal l A-Co. (Japan), Nickel B-Co. (England), Nickel
C-Co. (England), Chromium " No. 1 No. 2
" D-Co. (Japan), Chromium : I No. 3 L No. 4
E-Co. (Japan), Chromium No. 5 No. 6 -
F-Co. (Japan), Chromium i No. 7 | . —
3
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Table 3. C coatent in 209 Cr-Ni alloys and Nichrome-wires.
. . : Nichrome Nichrome
Combination | No. 1 . N?. 2 | No.3 | No.4 | No. 5 | No. 6 | No. 7 No. 1 No. 2
Cop 0063 0°082 0*090 0°*108 0°045 0°053 0°*235 0142 0°185
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Fig. 2. Hardness of Ni-Cr alloys melted in a
Tammann furnace.
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Photo. 1 a~f. Microstructures of Ni-209, Cr alloys melted in a Tammann furnace
and of commercial Nichrome-wires.
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Fig. 3. Influence of heating temperature on
softening of cold-worked Ni-Cr alloys.
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Fig. 4. Creep curves of Nimonic 80-alloys at
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nations of raw metals.
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Table 4.

treated condition.

Nimonic 80-alloys in the solution-

Combina- |Rockwell B|Grain size Co
tion hardness | number o
No. 1 81 64 0°065
No. 2 83 6°5 0°078
No. 3 89 9*2 0125
No. 4 91 - 84 0136
No. 5 77 6°3 0045
No. 6 78 64 i 0°055

a. No. 1—combination,water quenched from 1150°C.
b. No. 3—combination, water-quenched from 1150°C.
c. No. 5—combination, water-quenched from 1150°C.

Photo. 2 a~c. Microstructures of Nimonic
80-alloys .in the solution-treated condition.
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