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Effect of Modified Ausforming on High Temperature Strength
of Low Alloy Steel

Miyajiro OHMORI*

Abstract — Ni-Cr and Ni-Cr-Mo machine structural steels were rolled at temperature range
from 880°C to 750°C and transformed immediately into martensite by oil-quenching. The high
temperature hardness of the martensite was compared with that of the conventionally quenched
one in the temperature range from 50°C to 700°C. High temperature tension test was also carried
out at temperatures from 400°C to 700°C, using specimens tempered at 600°C for 1 hour.

Modified-ausformed steels maintain higher hardness than the conventionally quenched
ones at the temperature of 400°C or 500°C or below. It means that the modified-ausforming
effect remains up to the temperature.

The following expression is valid between the hardness Hv and the temperature T;

Hv=Ho exp (@ "RT)
where Ho is pre-exponential term, Q apparent activation energy and R gas constant. The relation
between In Hv and 1T, derived above expression, is, however, separated into three straight lines
having respective slopes.

The modified-ausformed specimens also have higher ultimate tensile strengths and lower
elongations than the conventionally heat-treated ones at the test temperature of 500°C or below.
Modified-ausforming, however, contributes much to remarkable improvement in the elongation

at the temperature of 600°C or above rather than strenghening effect.
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Fig. 1 Photomicrographs of martensite in hardness test specimen. (a) Optical
micrographs (b) Carbon replica micrographs. Steel; SNC631.
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Fig. 2 Comparison of hardness at elevated
temperature between modified-
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tionally quenched one in steel
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Fig. 3 Comparison of hardness at elevated
temperature between modified-
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tionally quenched omne in steel
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Fig. 4 Relation between natural logarithm
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Fig. 6 Carbon replica photomicrographs
of tension test pieces after temper-
ing at 600°C for an hour. Steel;
SNC631.
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