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The Investigation of Oxygen Free Copper by Means

of Vacuum Melting and Casting

By Toshio Doi
Central Research Laboratory, Hitachi, Ltd.

Abstract

The production of sound copper castings free from contamination by de-

oxidants has been a metallurgical problem of long standing.

In recent years,

in the research works for the development of metals the scientists have been
alded by the vacuum melting method which has undergone noteworthy improve-

ment especially in the pumping system.

The advantages of the vacuum melting

and casting of copper are obvious in the elimination of gases and volatile matter

present in the copper structure.

Experiment results have revealed that the low pressure run contains less
oxygen than the high pressure run, and that the high vacuum melting and cast-
ing helps to improve some of the physical and mechanical properties of copper.
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Table 1. Analytical Data of Raw Material
9 5 Cu Ni Fe |_ As Sb _ S | ; Bi
% 99.99 0.0002 0.0007 | 0.0001 0. 0002 0.0009 ‘ 0. 0005 0.0001
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Table 2. Effect of Pressure in Refining Period on Density

11 Vi 15 (g/cc)
M EY | WMo X% E (mmig B ‘ T 1

| 5 - i R o) T bl A .5

| . e _ p e e )
No. 1 | 7 ~ 9 X10—2 8.940 8.938 8.938 8.939
No. 2 | 3~ 5 x10-3 8.945 8.943 8.945 8.944
No. 3 ! 1.5~2.5X10—4 8.947 | 8.947 8.949 8.948
(i) 20°C 30T
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Table 3. Result of Spectroanalysis
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No. 2 3~ 5 X10—3 1 4 | +- | =5 -+ + l| 1. [ e
No. 3 1.5~2.5%10—4 1 TR S ‘ tr. + tr. ‘ H + 0
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Table 4. Result of Inorganic and Gas Analysis

g | BB 0 H o E * . )
HHES A — —
Cu Fe 5 As Sb O2
No. 1 7~9 X10—=2 =>09,99 ' 0.0004 0.0001 0. 0001 | 0.0001 0.0038
No. 2 3 ~ 5 X10—3 >99.99 | 0.0004 0.0001 0.0001 0.0001 0.0027
No. 3 1.5~2.5X10—4 >89,99 : 0.0004 0.0001 0.0001 0.0001 0.0021
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Surface Formation of Pure Copper solidified
under High Vacuum
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Copper
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