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A Study on the Plastic Strain Behavior
of Hole Notchd Plate
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Abstract

Using the optical interference method. the plastic strain hehavior and the progress
of the through-the-thickness deformation around a hole notch tip for SS41 steel under
the tensile load were observed continuously on the various sisz of hole notches.

The relationship berween the plastic strain behavior and applied load was clearly
explained.

Tmportant results obtained are as follows:

1) The plastic strain behavior and the progress of the through-the-thickness deformation
around a hole notch tip can be observed by the optical interference method.

¢y If the ratio of hole notch diameter to specimen breadth is below 0.1, plastic fiow
process from the hole notch tip appears to the direction of 457 to the tensile axis. How-
ever. if that ratio is over 0.1, it appears perpendicular to the tensile axis.

3) Even if the plastic flow initiotes at the hole notch tip. it spreads out stobly to the

specific zone, and then, the plastic flow grows up rapidly toward general yield.
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Chemical compositions (Wt %) Mechanical properties
. Y.P T.S El
D . -
¢ > Mn ! G PG IR
0.176 0.04 U.50 0.009 0.021 30 44 .4 36

Tablel. Chemical compositions and mechanical properties of materials.
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Fig.5 Photo and schematic diagram of tensile tester
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ig.6 Progress behaviors of plastic flow process by optical interference

method. (d=5mm)
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Fig.7 Progress behaviors of plastic flow process by optical interference

method. (d=3,5,7 =m)
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d=5 m/m d=7 m/m

Fig.8 Origin of plastic flow at notch tip.
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Fig.9 Stress conCentration factor vs. D/B.
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'1g.10 Progress behaviors of plastic flow process

by finite element method.
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