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Vacuum-Melted Bearing Steels.

Manabu UEeNo, Hirooki NaxjMA and Sadao IKEDA

Synops1s

The following studles were made for bearmg steels which were melted in air (1 cast),
melted in vacuum with an induction furnace (2 casts), and melted in vacuum with a consu-
mable-electrode arc furnace (2 casts) respectively.

Comparing the content of mnon-metallic inclusions in five casts of these three melting
processes with each other by means of point counting, the inclusion content in vacuum-
melted steels was decreased to about half of that in air-melted steels, and B type inclusion
was especially decreased. Moreover, gas content was decreased markedly. ,

In metallographic tests, both the size and its deviation of carbide in vacuum-melted steels
were a little smaller than that in air-melted steel. When the steels were austenitized,
there was no remarkable difference in the amount of retained carbide. In the steels which
contained vanadium, dissolution of carbide was more difficult. After quenching the amount
- of retained austnite and the hardness were not different between five casts. .

Life tests were carried out by using the thrust-type life test machine. Cycles to flaking are
1°65%X 108 in air-melted steels, 2°33X 108 and 2°88X 10° in two casts of vacuum induction-melted
steels respectively, and 2°01X 107 and 6°66X 10% in two casts of consumable-electrode vacuum
" arc-melted steels respectively.  ‘With regerd to the standard deviations of logarithm of life
cycles, vacuum inductidn—mélted steels were inferior to air-melted steels, but vacuum arc-
melted steels was superior. Therefore, it seemed that consumable-electrode vacuum arc-melted
steels were superior to vacuum induction-melted and air-melted steels for the bearing uses.
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Table 1. Chemical composition and gas content.
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Effect of Heat Treatrnenf on High—Temperaturé Stréngth bf A286 Alloy.
- o Taro HA’S‘EGAWA and Fukunaga TERASAKI

Synopsis: :

In order to improve the high-téemperature strength of the heat-resistant alloy A286, it was
suggested from the previous work (Zairyo Shiken, 10 (1961) No. 90, p. 70; Tetsu-to-Hagané,
“not yet published) that grain boundary precipitates such as G phase (Ni;3SisTis) and »
‘phase (NisTi) had to be ,elir'ninated‘,,,by, proper selections of heat treatment -and/or chemical

"c‘omposition.’ From a point of view as abovementioned, the effect of heat treatment on the

high-temperature strength was investigated in the present work. Solution .temperatures

" . were varied from 900°C to.1100°C and aging temperatures were ‘selected at 650°C and 718°C.

Creep rupture tests and short-time tensile tests at 650°C \were'carried out. X-ray diffraction
was tested and an electron—miéroscope was used for the study of microstructures.

The results obtained showed that the grain boundary precipitates diminished with increas-
ing> solution” temperature and decreasing aging temperature, and the high-temperature
~strength was increased- with disappearance of grain boundary’ precipitates. In the micro-
structures as heat-treated with using a solution—temperature higher than 1040°C and an aging
temperature of 718°C, precipitations of TiC with various flake-type morphology were
observed at grain boundaries.  These precipitates, however, seemed to have little effect on
"the high temperature strength.
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