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ABSTRACT

The relationship between the fracture surface, irrpact energy, rnicrostructure and
fractal dimension of bearing steel by isothermal quenching blow the low bainitic range at
different tenperatures has been studied in this paper. It revealed that the fractal
dimension varied linearly with the roughness of fracture surface, total length per square
micron and density of tear ridge and in"pact energy which were affected by both the size
of acicular bainite and amount of martensite.
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INTRODUCTION

Metal fractures by medwanical test are irregular shapes which can not be measured in
the past. In the middle of 1980s , MandeIbrot(1983) put forward a method whid1 used
the fractal dimension to quantitative analyse. Recently, some people have done some
research on the issue and found that the fractal dimensions were closely associated with
fracture toughness, slperconchctivity, fatigue threshold etc. (Chen D L et al. ,1988 ,
1989; Nlu Z Q et al. , 1988) for metal material. It has shown that the fractal
dimension could be an effective method for quantitative describing fracture feature, and
for studing or deducing the mechanical properties of metal materials. In this paper,
effects have been made to apply the fractal method to study the relationship between
fracture surface, irrpact energy and microstructure for quasi—cIeavage fracture of
bearing steel by isothermal quenching at different temperatures.

MATERIAL AND METHODS

The Mesnager test specimens were prepared from a bearing steel bar which was
spheroicizingly annealied, late on, took five grows isotherrnally quenched below the low












