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Stress wave propagation and fracture of cement mortar bar

Y6z6 Kupd and Koji Nakacawa

Abstract

This paper concerns the longitudinal wave propagation in cement mortar bar and its fracture.
study, the Hopkinson’s bar technique was employed.

In the

Impact loading at one end of the cement mortar bar

was given by using the air gun. The stress wave picked up by the wire strain gage was recorded on the syn-

chroscope.

At first the propagation and reflection of stress wave in the cement mortar bar without fracture was studied.

Then, the speed of projectile from the air gun was increased in order to produce the fracture.

of four cases of cross areas were used.

The mechanism of stress wave propagation and fracturc of cement mortar bar were made clear,

Specimens

These

arc the relations between the specd of the projectile and the stress level, fracture point of the bar.
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Fig. 1 Dispersion diagram of longitudinal motion for

a circular elastic bar for Poisson’s ratio 0.291)
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Fig. 2 Experimental arrangement used for investigat-

ing the longitudinal impact on a rod
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Table I Velocity of a projective due to the

compression times of pump

compression velocity (m/sec)
times of pump
1 86
2 118
3 138
4 147
5 162
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Table 2 Material constants of cement Mortar

Static Young’s modulus ‘ 353,000 kg/cm?

Poisson’s ratio 0.23

density 2.18 gfcm?
compressive sirength B 570 kgfcm?
tensile strength 36 kg/cm?

4.2 Hopkinson bar
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Fig. 3 Stress wave propagation in the specimen with-
out failure
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Fig. 4 Maximum compressive strains of incident and
reflected waves with the various impact velocities
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Fig. 5 Sketches of typical strain-time curves with
various impact velocities and cross sections
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Fig. 6 The relation between maximum compressive
strain and impact velocities with various cross
sections
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Photo. 1  General view just after the impact of a
cement motor rod

T HHEHZH T DR 005 1Ed & % - 7ok

DI, IR UIM XN 2 REBE S ITEHD SR 5,

PESARD G IR IT & 0 UM X 2 357 o LRI 11y 7 O
FAOEMT Fig. 712054, T2 THEHHMELY 9.8
cm L0010, 7cm D 2 FrTRERIE TR S, o
DL HEMEAVE BT WS T %L, B
IRERETTOUOTIREIEM SIT/EL Tl n

c
2 g
5§ y VAN N
|9 hat V \"4
>
(=]
8 |1
£ N\ AAL AN
g5
()]

g Case 2 049 98

[ =]
; o RS 5E

time (50psec/div.)

Fig. 7 Stresswaves in fractured specimen
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Fig. 8 Stresswaves in fractured specimen

Photo. 2 Fractured Specimens
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Fig. 9 Maximum tensile strains just after the fractur
ed plane with various impact velocities and cross
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Table 3 Pulse duration, rising time and fracture point with various cross sections of a bar
case pulse duration pulse length rising time fracture point
(rsec) (cm) (y15¢0) (cm)
I 60~80 30~35 7~9 78~12.6
2 60~ 70 7 - 25~3! o 7~9 5.4~11.8
3 50~80 o 25;«40 . 7~§T 9.1~16.3
N 4 50~70 - Z’T:?;O - 7~9 -
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