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The Study on the Quantitative Analysis
of Accident Fracture Surface by X-ray Diffraction

Seong Dae Choi*, Hyun Kyu Kweon* and Seon Hwan Cheong*

ABSTRACT

X-ray diffraction observation of fracture surfaces yields useful information to analyze the causes of failure accidents
of engineering structures. This experimental technique, named X-ray fractography, has been developed especially in
metal and mechanical engineering fields. The distributions of the residual stress and the half value breadth of diffraction
profiles beneath the fatigue fracture surface were measured with SNCM 439, HT100 and Ti-6Al1-4V alloy. The size of
the maximum plastic zone was successfully determined on the basis of the measured distributions. This size was
correlated to maximum stress intensity factor. The distributions of the half value breadth of diffraction profiles on the
fatigue fracture surfaces were measured with SNCM 439, HT100. The equations of x-ray parameter distribution were
possible to estimated fracture parameters of fatigue fracture surfaces.

Key Words : X-ray Diffraction (X-ray #|4), Fatigue Fracture Surface (3] Z3}%), Residual Stress (373 #),
Fractography (%2l 41), Half Value Breadth (2F7}%), Plastic Zone Size (427 %), Stress Intensity
factor (-5 &Hd) Al )
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Table 1 Chemical composition (wt%)

Material C Si | Mn| Cr | Mo | Ni Fe
SNCM439 1 04 ] 03] 08 |09 02] 19| Bal
HT100 01]03]09]09] 04 - Bal.
Material Al \% Fe (0] Ti
Ti-6Al-4V 6.21 4.16 0.16 0.14 Bal.

Table 2 Mechanical Properties

. SNCM Ti-6Al-
Material HT100
439 4V
Yield strength (MPa) 883 1088 965
Tensile strength (MPa) 1020 1165 1055
Elongation (%) 16.7 10.5 229
67.5
> ]
< 54
A
2-013.5
[
o (1
¥3
A A&
@ \_/
A
« B5 t=10mm

Fig. 1 Dimension of fatigue test specimen
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