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Temperature for Heat Treatment and Holding
Time Concerning High Speed Steel

By Sadao Koshiba, Kazuo Tanaka and Asao Inada
Yasugi Works, Hitachi, Ltd.

Abstract

This paper summarizes results of the expe‘riment we conducted for the high
speed steels XI and XOO containing low W and low W-Co respectively. Diameters
of test pieces were 14, 10 and 6 mm, length being 70 mm. By hardening these
sample pieces at 1,240~1,320°C and examining their hardness and microscopic
structure, the best suited hardening temperature and the holding time were deter-
mined. Also, the intensity of saturated magnetism, [.. after hardening was mea-
sured by ballistic method which led to the revealing of the change of residual au-
stenite. In the light of the above experimentation we have come to the conclusion
that, in practical working, the steel XI could be hardened with a most satisfactory
result at the temperature around 1,260~1,280°C.

As regards the holding time, it was proved that, when the steels were to be
hardened at 1,260°C and 1,280°C, the corresponding range of 120~135sec, and 90~
105 sec, was suitable for the steel of 14 mm dia., and the range of 75~90sec, and
45~60 sec, was preferable for test piece of 6 mm dia. As to the steel XOO, an ana-
logous result was obtained for the experiment.

Furthermore, in both cases of XI and XOO, as the holding time prolongs until it
In other words, the residual austenite

reaches about 60 sec, 1. decreases obviously.

increases. But exceeding the limit of 60sec this trend becomes weak. Meanwhile,
with the temperature higher than 1,300°C, I.. shows an increase as the holding

times lengthens. This is probably due to the formation of ledeburite.
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Table 1. Chemical Composition
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Relation between Keeping Time at
Quenching Temperature and Hardness
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Relation between Keeping Time at
Quenching Temperature and Hardness
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XI 14mme 1, 280°C <90 sec (x400)
XI 14dmm dia. 1, 280°C x90 sec

g 7 @ XI 10mme 1,300°C x45 sec ( x400)

Fig. 7. XI 10mm dia. 1,300°Cx45 sec

# 6 &g XI 10mme¢ 1,240°C <150 sec (X400)
Fig. 6. XI 10mm dia. 1,240°C X150 sec

XI 6mme 1,300°C x60 sec ( x400)
XI 6mm dia. 1, 300°C x 60 sec
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Table 2. Keeping Time for Quenching (sec)
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Table 3. Tempering Hardness of XI
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