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Abstract

In the present study, we investigated the optimal austenitizing temperature of high-alloyed tool steels

from an industrial point of view. Austenitizing temperatures for manufacturing 25 commercial tool steels were sur-
veyed with their alloy compositions. The relationship between the austenitizing temperatures and the critical equi-
librium temperatures by thermodynamic-based calculation was analyzed and a correlation was found. Based on
the austenitizing temperatures of 25 commercial tool steels and the thermodynamic calculation results, we pro-
posed a simple equation to predict an optimal austenitizing temperature to achieve superior mechanical proper-
ties of high-alloyed tool steels. The applicability of the proposed equation was experimentally validated with a new

developed tool steel.
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Table 1. Range of alloying elements and austenitizing temperature of 25 commercial tool steels [12-21]. Alloying

elements are in wt.%. T

aust

means the austenitizing temperature in degree Celsius

Min. Max. Avg.
C 0.45 2.23 1.06
Cr 0.4 12.25 6.46
Mn 0.3 2 0.55
Mo 0.2 55 2.12
Si 0.2 15 0.58
v 0.3 2 0.99
W 0.7 6.5 3.16
Cu 0.25 0.25 0.25
Ni 0.4 4 173
Ti 0.04 0.04 0.04
Co 5 5 5
Toust 820 1230 1031
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Fig. 1. Relationship between the austenitizing temperature and several equilibrium temperatures: (@) T, (b) 4,5, (¢)

Tps, and (d) (T5+ A,3)/ 2.
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Table 2. Chemical composition of the sample used for verification (in wt.%) [5]

C Si Mn Cr Mo w 1% Fe
0.88 0.56 0.56 6.08 3.27 0.52 0.99 Bal.
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Fig. 3. Effect of the austenitizing temperature on the mechanical properties: (a) yield strength, (b) tensile strength, (c)

hardness, and (d) total elongation.
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