=EGE D E ST 5 +5EVYIRER
TOEIMISHEFITONT

AIHE= - BAT= A% B HF #H

On the Dynamic Stress Concentration of Very Long Strips with
Notches under High Velocity Tension
By
Kozo KAWATA, Shozo HASHIMOTO, Akira HONDO and Toru IDE

Abstract: The relation of time variation of dynamic stress concentration
factor fq vs static stress concentration factor fg of very long strips with
notches under dynamic tension is analyzed by high speed photoelasticity
by means of a multi spark gap camera using hard epoxy resin specimens
and numerical analysis by FEM and Newmark’s _B method. As the shapes
of notches, central circular hole and U-shaped notches at both sides are
chosen. By these analyses, the phenomenon of maximum stress position
deviation up to incident side at the passage of stress wave front and the
behaviour that fy increases with increasing time and tends to the value
of fg for all notches are found. This behaviour well coincides with the
general tendency predicted by the one-dimensionalized approximation
theory previously derived by one of the authors.
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Fig. 1  Optical system for high speed photoelasticity.

Fig. 2 Multiple spark gap camera and loading system.
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Fig. 3  Spark gaps, loading system and epoxy specimen.
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Fig. 4 Experimental arrangement.
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Fig. 8 High speed photoelastic fringe patterns for dynamic tension of epoxy strip
specimen with a central circular hole d/2B = 0.6 (d=30 mm)
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Fig. 9 High speed photbelastic fringe 'patterns for dynamic tension of epoxy strip
specimen with a central circular hole d/2B = 0.4 (d=20 mm)
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Fig. 10 High speed photoelastic fringe patterns for dynamic tension of epoxy strip
specimen with U-notches at both sides R =5 mm
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Fig. 11 High speed photoelastic fringe patterns for dynamic tension of epoxy strip
specimen with U-notches at both sides R =10 mm
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Fig. 11
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Fig. 12 High speed photoelastic fringe patterns for dynamic tension of epoxy strip
specimen with U-notches at both sides R = 15 mm
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Fig. 13 High speed photoelastic fringe patterns for dynamic tension of epoxy strip
specimen with U-notches at both sides R =20 mm
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Fig. 15 Example of FEM results.
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Table 1. Analyzed cases of dynamic tension

static stress dynamic analysis
notch iggfs?trat‘on photoelasticity FEM
central d/ 2B
circular 0.6 5.2 O O
hole 0.4 3.74 O O
R(mm) R72B
2.5 0. 05 6.98 - O
U—notches 5 0.1 . O O
at both 10 0.2 4.16 O O
sides 15 0.3 3.67 O —
20 0.4 3.41 O O
5 %
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Fig. 16 Variation of dynamic stress concentration factor with time in dynamic tension
of very long strip with a central circular hole. Results by photoelasticity and
FEM.
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Fig. 17 Variation of dynamic stress concentration factor with time in dynamic tension
of very long strip with U-shaped notches. Results by photoelasticity.
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Variation of dynamic stress concentration factor with time in dynamic tension
of very long strip with U-shaped notches. Results by FEM.
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