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Low W Content High Speed Steel

__Isothermal Transformation Treatment, Ar/’ Transformation in Tempering,

and Cutting Durability—

By Sadao Koshiba, D.S.E., Kazuo Tanaka and Asao Inada
Yasugi Metallurgical Laboratory, Yasugi Works, Hitachi, Ltd.

Abstract

This article is a report of the writers’ study on the low W content high speed
steel, particulary in regard to its isothermal transformation treatment, Ar” trans-
formation in tempering process, the change in /o and the duability of cutting
quality, and the correlations found between them. In their research two types of
specimens were used, i.e. X1 and X3 steels. And the results of their research
are as summarized below :

When these specimens are held in hot bath at 250 and 300°C for long time,
Bainite is formed in their structure to stabilize the residuous austenite, and by
restraining thereby the occurrence of the so-called primary Ar” transformation, it
allows the austenite to remain in large amount even after the cooling process. In
the tempering process, the secondary Ar” point is raised and the expansion due to
T trnasforming into a becomes obvious. When the hot bath temperature is in-
creased to 600°C the tempering Ar” point is lowered on the contrary and the
expansion remains low. The 7co is proved generally low when the hot bath treat-
ment is applied over long period at 250°C or 300°C, the latter temperature giving
a larger effect. This is indicative of the abundant existence of the residuous
austenite. At 600°C, however, the result is reversed and the Ic increases as the
hot bathing time is prolonged.

On the other hand, such a tendency is showing that steels held long in the
temperature range fitted to the formation of Bainite preserves their cutting dura-
bility. In this respect, however, it seems that a further stuy is needed before the

fact is established.
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Table 1. Chemical Composition of Specimen
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Fig.1. Relations between Hot Bath Temper-
ature, Holding Time and Hardness of
X1 (Max. Temp. 1,280 C)
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