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Development of a Simplified Dynamic Tensile Test Method

Mitsuo TSUKAMOTO, Shojirou NAKAMURA* and Noriyuki HARUMOTO™**

(Received September 1, 1999)

A new dynamic tensile test method was developed. The devices are made of steel plates and U-shape
bolts on the market by using simple metal-works. This method is applied to various kinds of specimens. The
specimen has a plate-shape, two holes for the applied load, and a parallel part. This test method used this
specimen, a box-shape test device, two U-shape bolts, two extension bolts, and an explosive. An explosive of
6800m/s explosive speed and specimens of 10 or 20mm parallel part width were used. A high-speed video
camera was used to observe the appearance of the deformed specimen. A narrow width of parallel part of the
specimen, small areas near the holes for the applied load, and a large hole of the specimen gave a propagation
of tensile stress wave in the specimen. This test method gives the tensile stress wave and the uniform strain
rate to the specimen: 1.68m/s global deformation speed, e.g. 9.08s"! strain rate.

Key words : tensile test, test method, dynamic load, impact tension, explosion
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Table 1 Mechanical properties and chemical composition of material used

i i i Chemical composition (mass%
Js Yield  Uttimate tensile gy oo p ( o)
stress strength o
G3101 (MPa) (MPa) (A’) C Si Mn P S
S$5400
284 444 37 0.17 0.02 0.50 0.013 0.011
20 60
12 20, 40 %9

(c) Specimen #3

Fig. 1 Specimen geometries
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Fig. 2 Dynamic tensile test method proposed
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(a) L-shape section member (b) Box-shape test base

Fig.5 Test base
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Table 2 Condition of explosive

No. Specimen  Weight of explosive (g) Shape of explosive

1 #1 20 Half-sphere
2-1 #2 10 Half-sphere
2-2 #2 20 Half-sphere
2-3 #2 20 Column
2-4 #2 40 Column
3-1 #3 20 Half-sphere
3-2 #3 40 Half-sphere
3-3 #3 40 Column
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Fracture I

(a) Before (b) After

Fig.6 Fracture behavior for dynamic tensile test

(a) Before (b) After

Fig.7 Deformed specimen for dynamic tensile test
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(a) Start of stress transmission (b) 1.19x103s after start of stress transmission

(c) 2.38x1073s after start of stress transmission (d) 3.57x1073s after start of stress transmission

Fig.8 Views of specimen subjected by impact load as time
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Fig.9 Deformation behavior of specimen
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