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Effect of Hot Forging Ratio on the Microstructure and
Mechanical Properties of Ultra High Carbon Steel

Tae Hwan Kim

Department of Metallurgical Engineering
Graduate School of Industry

Pukyong National University

Abstract

This study was carried out to investigate the effect of the hot forging ratio on the
microstructure and mechanical properties of ultra high carbon steel.

The results obtained from this study are as follow :

The microstructure of ultra high carbon steel with 1.5% w.t. C consisted of a

proeutectoid cementite network and acicular microstructure in pearlite matrix.
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With increasing hot forging ratio, the volume and thickness of the network and
acicular proeutectoid cementite decreased, and than were broken up into particle
shapes .

Lamella spacing and the thickness of eutectoid cementite decreased with increasing
hot forging ratio, and were broken up into particle shapes, which then became
spheroidized.

When the forging ratio was over 65%, the network and acicular shape of the as—cast
state disappeared.

With increasing hot forging ratio, hardness, tensile strength, elongation and impact
value were not changed up 50%, and then rapidly increased with the icrease of the

forging ratio.
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Table 1. Chemical composition of the specimen (Wt.%)

C Si Mn Ni Cr Mo Vv Fe

1.49 0.55 0.77 1.0 1.21 0.27 0.055 bal.
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Photo 1 Optical micrograph of ultra high carbon

steel at as—cast.
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Photo 2 SEM micrograph of ultra high carbon

steel at as—cast.
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Photo 3 Optical micrographs showing the effect of hot
forging ratio on microstructure change in ultra
high carbon steel.

a) 26%, b) 50%, c) 65%, d) 80%
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