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: The Effect of Silicon on the Brittle Fracture of Ferritic-
, Pearlitic Steels

Yasuya OHMORI, Yoshiaki KAWAGUCHI, and Yoji YAMAGUCHI

Synopsis:

The effect of silicon on the brittle fracture characteristics of ferritic—pearlitic steels has been investigated
A by means of both Charpy impact and double cantilever beam tests.

Although the increase of silicon content largely raised the Charpy impact transition temperature at the
4 same pearlite colony size, the brittle fracture propagation-arrest properties determined by the DCB test

was not affected by silicon content, Since the Charpy transition temperature was closely related to the
temperature for cleavage fracture initiation obtained by the fatigue notched COD test, the brittle fracture
initiation properties is expected to be deteriorated by increasing silicon content. Such brittle fracture
characteristics were in quite good agreement with the temperature dependence of lower yield stress.
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Table 1. Chemical composition of the steels used (wt2s).

Steel C Si Mn P S Cu O N Al
A 0.14 0.05 1.42 0.008 0.008 0.011 0.003 0.0068 0.061
B 0.16 0.35 1.43 0.010 0.009 0.011 0.005 0.0084 0.042
G 0.15 0.81 1.46 0.008 0.008 0.013 0.004 0.0068 0.054
D 0.14 1.05 1.46 0.009 0.009 0.012 0.004 0.0067 0.056
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Table 2. Heat treatments.

Austenitization
Cooling
Temp. (°C) Time ( min)
1 1 300 120 Furnace cooling
2 1 200 30 Furnace cooling
3 900 60 Furnace cooling
4 900 60 Air cooling
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Photo. 1. Optical micrographs of the 0.0 X 100)
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