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X-Ray Fractography and Its Application

to Failure Analysis
by

Kazuyuki Matsur*, Yukio HIROSE**, Akiyosi CHADANI***
and Keisuke TANAKRA****

Failures in operation sometimes result from defects in engineering structures. The purpose of {ai-
lure analysis is to determine the cause of failure. In order to prevent the failure accidents, it is neces-
sary to make a quantitative analysis on the fracture surface.

In the present paper the X-ray fractographic technique was applied to the examples of actual frac-
ture of machine parts. The distribution of the residual stress beneath the fracture surface was mea-
sured with the X-ray diffraction technique. The plastic zone size was determined from the distribution
of the residual stress and was used to estimate the actual fracture stress.
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Fig. 1. Sketch of broken supporting

shaft (in mm).

Table 1. Mechanical properties.
Tensile strength Yield strength Elongation
a5 (MPa) oy (MPa) & (%)
804 705 21
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Fig. 3. Macrograph of fracture surface.
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(2) Micrograph of fracture origin. (b)
(¢) Location B. (d)

Location A.
Location C.

Fig. 4. SEM fractographs of broken supporting shaft.
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Fig. 6. SEM fractographs of broken roller stud.
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Fig. 7. Dimensions of test specimen (in mm).

X-ray irradiated area

Fig. 8. Schematic illustration of X-ray irradiated
area on the fracture surface (in mm).
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Fig. 9. Residural stress distribution near
the fatigue fracture surface.
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Fig. 10. Relation between plastic zone size
and stress intensity factor divided by
yield stress.
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Fig. 11. X-ray irradiated area of broken
supprting shaft (in mm).
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Fig. 12. Residual stress distribution
near the fracture surface.
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