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Proposal of the Stress Wave Concept and Its Applied
Study as a Theory for the Dislocation Formation

J. H. Suh

Abstract

The concept of stress wave was introduced through the quantized Kkinetic energy change which is related
to the potentional energy change of atom, molecular bond energy. Differentiated molecular bond energy ¢ (u)
by the 1st order displacement u becomes force F(F = de(w)/du), if resversely stated, causing physically
atomic displacement w. Such physical phenomena lead stress(force/area of applied force) can be expressed by
wave equation of linearly quantized physical property. Through the stress wave concept, formation of
dislocation, which could not explained easily from a theory of continuum mechanics, can be explained.
Moreover, this linearly quantized stress wave equation with a stress concept for grains in a crystalline solid
was applied to three typical metallic microstructures and a simple shape. The result appears to be a product
from well treated equations of a quantized stress wave. From this result, it can be expected to answer the
reason why the defect free and very fine diameters of long crystalline shapes exhibit ideal tensile strength of
materials.

Key Words : Quantized Linear Stress Wave, Continuum Mechanics, Dislocation Formation,
Displacement of Unit Grain
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(a) atomic scale displacement
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(b) potential energy change

Fig. 1 atomic scale displaceme171t and corresponding
potential energy change(
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Fig. 2 quantized linear stress wave
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Fig. 5 schematic drawings for the change of stress field wave with a formation of dislocation in a metallic equiaxed
grains when X = 1 and u = 2d
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Fig. 6 three typical metallic microstructures in a simple
shape specimen
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Fig. 7 simplified stress-strain curves for three typical
microstructures
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