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Nondestructive deformation and damage evaluation of engineering plastics based
on X-ray diffraction profile analysis
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Diffraction planes suitable for stress evaluation of crystalline polymer
materials PE, PEEK, and PP were determined from the perspective of X-ray elastic constants. It was
also shown that the diffraction intensity, diffraction line width, and X-ray elastic constant of PE,

PP, and POM deformed to the plastic region depend on the plastic strain, and the plastic strain can
be estimated from the distribution with respect to the angle from the deformation direction. X-rays
penetrate deep into plastic, however damage in localized areas in the surface layer could be
extracted by using the constant penetration depth method. Furthermore, by applying the X-ray method
to fatigue fracture surfaces, it was shown that the stress ratio and maximum stress intensity factor
can be estimated from the diffraction intensity and diffraction line width.
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