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Effect of Softening Heat Treatment on Mechanical Properties and Microstructures of Abrasion-resisting Steels

Tomoya HARADA, Koji KAKEHI, Hiroyuki TAKENO, Isao YOSHIDA and Hayato FUKAO

Synopsis : The abrasion-resisting steels are used for structural parts and required for construction machinery parts. Generally, they are so difficult to

form the desirable product shape that they must be subjected to a kind of softening heat treatment. In the past, the full annealing treatment

with a very extended period of 24 h has been conducted in our production, however, the spheroidizing heat treatment brings about a good

machinability with a brief heat treatment time." In this study, it is investigated that the effect of the spheroidizing annealing on mechanical

properties and microstructure. As a result, we could shorten the heat treatment time and obtain comparable properties to the conventional

products by adopting spheroidizing annealing. It was found that, in the proeutectoid ferrite, it is effective to austenitize before spheroidizing

period to decrease the yield stress because of coarsening pearlite colony size and spreading the pearlite lamellar spacing.

Key words : abrasion-resisting steels; construction machinery parts; softening heat treatment.
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Fig. 1 Conventional heat treatment.
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Fig. 2. Experimental heat treatment conditions.
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Fig. 5. Mechanical properties of Steel A after anealing.

900 32
O Conv.
28
© ~ 24
% 600 g 20
®
3 300 2 .
4
0 0
0.2% proof Tensile stress
stress
900

Stress / MPa
<5
o
<

w
<
P=1

0.2% proof Tensile stress
stress

6000

5000 [~

g
% 4000
T
+ 3000
©
£ 2000
=
10090
0

Bending moment

Elongation

Fig. 6. Mechanical properties of Steel B after anealing.

26



Table 1. Result of multiple regression analysis.

K | K, L o R
Steel A | — ]0.297 | 0.220 | 37.44 | 0.9968
Steel B | 0.377 | 1.760 | 0.060 | 113.93 | 0.9969
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Fig. 7. Relationship between pearlite lamellar spacing and
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