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On Fracture Mechanism of SK-5 Steel by AE Method

S. C. Kim* O. S. Lee* K. C. Ham¥*B. S. Oh***

Abstract

It is well known that mechanisms of fracture and crack growth depend upon material
characteristics such as fracture toughness, environmental condition, crack gecmetry and
mechanical properties. It seems to be very important to investigate the effects of the above
factors on the behavior of structural components which contain flaws for the detailed evaluation
of their integrity.

In this experimental research, fracture behaviors of SK-5 high carbon steel was investigated
by using Acoustic Emission(AE) technique. Fracturing processes of materials were estimated
through both the tension test with nominal specimens and the fracture test with compact
tension specimens.

The critical applied load which corresponds to the crack initiation and propagation is very
important for the determination of yield strength of fracture toughness. The critical applied
load(P,) was determined through AE method and the source of AE signal was estimated
by fractography analysis. The experimental results may contribute to the safety analyses
and strength evaluation of structures.
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. Thickness

. Crack extension

> Young's modulus

: Crack driving force
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: Stress intensity factor
Jicar + J;c determined by AE

J . J-integral

Kue : K determined by AE

Nomenclatures

K, I Plain strain fracture toughness
m . Maiterial constant

N7 ! Total number of AE event
P,s ! Load at yield point

P 5% offset load

P,z *Load at increasing AE event
W [ Width of specimen

o . Stress
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Fig.2 Lead vs.displacement by tension test
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Fig.3 Load vs. AE events by tension test
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Photo.1 Seanning electron micrograph of
fractures surface by tension test
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