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Some Foundamental Experiments on the Heat Treatment
and Mechanical Strength for the Die Block

By Kenji Ono, Tadashi Nemoto, and Toshio Yaegashi

Hitachi Laboratory, Hitachi, Ltd.

Abstract

To make clear the hardenability of Ni-Cr-Mo, Ni-Cr-Mo-V and Mn-Cr-Mo-V
die block steels, the isothermal transformation and quenching diagrams of these
steels shown in Figs 6~9 were determined through dilatometric and microscopic

study and hardness measurement. Also, effects of heat treatment methods on the
mechanical properties of the above steels at high temperasures were studied.

From these results we have ascertained the following facts.
(1) The hardenability of Mn-Cr-Mo-V steel is greater than another steels.
(2) Impact value of Ni-Cr-Mo steel at high temperatures is larger than that

of Mn-Cr-Mo-V steel.

(3) By the addition of vanadium element the transformation rate below Ar’

transformation temperature can be accelerated, and elongation and reduction of

area at high temperatures are increased.

(4) The impact value of the steel quenched in oil and tempered is higher

than the steel austempered.
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Fig. 1. Relation between Quenching Temper-

ature and Hardness of Specimens
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1 Hour (Sorbite)
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Diagram of Specimen A
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Diagram of Specimen B
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Diagram of Specimen C
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Fig. 13. Specimen C Austempered at 420°C
for 4 Hours and Quenched in Water
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