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Experiments on High Speed Impact Tensile
Tests of the Steel (Report 2)

— On the steel bar with round notch —

Masachika Naito, Kouhei Hamada
and Hisashi Aizawa

Abstract

This paper describes the strength and the behaviour of the notched steel bar under impulsive
load. Carbon steel (S15C, S25C and S50C) with various circumferential notches are used and
tests are carried out from static region to 20m/s. The load is measured by strain-gauges attached
on the load cell, and for measuring displacements capacitance gauges (cylindrical shell plates) are
used. The results obtained are summarized as follows :

(1) The tensile strength of the notched bar increases when the notch becomes sharper, and
approaches to certain maximum value.

(2) The tensile strength of the notched bar increases with increase of impact speed.

(3) A characteristic elongation-time relation is recorded.

(4) The constraint of plastic deformation at the root of notch is one of the important factors

for the increase of strength.
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B—6-2-1 S15C, #=0.5mm
V=10m/s, =50 ¢ s/cm

BE—6-1-1 S15C, ¢=0.5mm

V=10m/s, t=50p#¢s/cm

Bl—6:1:2 S15C, #=1.0mm B—6-2-2 S15C, #=1.0mm

V=6m/s, t=50ps/cm

V=5m/s, t=50p¢s/cm

Bl—6-2-3 S15C, ¢=1.0mm

El—6-1-3 S15C, ¢=1.0mm
V=10m/s, t=20ps/cm

V=10m/s, £=20p¢s/cm

H—6-2-4 S15C, #=1.0mm

B—6-1-4 S15C, ¢=1.0mm
V=20m/s, t=20s/cm

V=20m/s, t=20ps/cm
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Bl—6-1-5 S15C, ¢=2.0mm B—6-2.5 S15C, 0=20mm
V=10m/s, £=20 ¢ s/cm V=10m/s, t=20p s/cm

M—6:1-6 S15C P=40mm B—6-2-6 S15C £=40mm
V=10m/s, £=50ps/cm V=10m/s, £=50 ¢ s/cm

B—6-1-7 S25C, #=40mm B—6-2-7 S25C ¢=40mm
V=20m/s, t=20ps/cm V=20m/s, t=20ps/cm

Bl—6-1-8 S50C, #=4.0mm Bl—6-2-8 S50C 0=40mm -
V=20m/s, t=20ps/cm V=20m/s, t=20ps/cm
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I ‘ 1% © B S15C - 825C S50C
A 198 214 244
static : B - 214 234 279
S C 132 162 223

0.5 ' : , :
A 193 194 226
20 m/s B 211 215 258
C 130 154 214
5 A 218 238 201
static B 211 219 267
C 127 153 214

4.0 -

A 222 244 289
20 m/s B 217 227 266
C 129 166 222
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