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Fig.2 A schematic diagram of stress wave attenuation
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Table 1 Physical properties of materials used in this study

Material gll'?:ieug{ion DEamn:ﬁe i lfer::mgtjl [I;e/nscr:’}i [C?I:a] [lfr::/.s]
Marble Unknown 19.4 190~284 2.86 54.35 | 3.81
Sandstone | Kimachi 19.1~19.4 | 270~700 2.15 7.76 | 2.40
Granite Inada 19.6~20.0 | 290~525 2.75 40.00 | 4.52
Mortar Unknown | 19.4~20.0 | 290~580 2.00 10.10 | 2,90
Tuff Tage 19.4 290~580 1.91 11.25 | 2.38

* : Young'’s modulus

** : Velocity of propagation of longitudinal wave
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Table 2 Results of static tensile strength and stress rate of each materials

Material DEa:nn:Eer Width[material [Islsl:a] [ l\/;'ls’:/s]
Marble 29.6~29.7 | 17.5~21.1 8.6 |4.73x10°
Sandstone | 29.6~29.9 | 19.6~23.8 3.4 |1.45%10°
Granite 30 20.4~22.5 9.2 [4.46%10?
Mortar | 29.6~29.9 | 18.3~21.8 2.9 |[1.18x10?
Tuff 30 20.2~21.0 2.1 [8.80%10°"

* :Static tensile strength by the Brasilian test

** : Stress rate in the Brasilian test
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Table 3 Results of dynamic parameters of five materials determined
by the technique based on Hopkinson’s effect

Material | N it | (98 | rwpes | (6] | S| v
Marble 8 | 28.1 55 | 1.09x10 5.7 | 3.27 | 2.31x10°
Sandstone | 8 8.9 | 10.5 | 1.68x10° | 21.4 | 2.62 | 1.16X10°
Granite 7 | 22.4 | 25.3 | 9.57x10° | 16.9 | 2.45 | 2.15%10°
Mortar 5 5.4 | 17.0 | 1.56X10° | 18.4 | 1.84 | 1.32X10°
Tuff 10 2,5 | 36.4 | 5.70X10° [.48.0 | 1.20 | 6.48X10’

N:Number of the test using the technique based on Hopkinson's effect
S,: Tensile strength measuered by the technique based on Hopkinson's effect

8., Percent standard deviation of S,

S,: Static tensile strength by the Brasilian test

. v,: Stress rate measuered by the technique based on Hopkinson's effect

0,,: Percent standard deviation of v,
v,:Stress rate in the Brasilian test
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Study on the tensile strength of brittle materials under high stress
rate using the technique based on Hopkinson's effect

by Guichen MA®, Atsumi MIYAKE®*, Terusige OGAWA*”, Yuji WADA***
Yuji OGATA***, Masahiro SETO*** and Kunihisa KATSUYAMA****

The tensile strength of five brittle materials with high stress rate was studied using the tech-
nique based on Hopkinson's effect. Shock wave from the precise detonator was loaded to one face
of the specimen bars with the diameter of 20 mm and the length of between 200 and 700mm and
free surface displacement velocities were measured and the fracture positions were determined with
the high speed camera when the bars were fractured by the reflected wave from the other face.
Moreover the characteristic of stress wave attenuation was examined by the experiments with dif-
ferent length specimens. And the tensile strength of each materials were calculated using the rela-

tion between the stress and time of fractured faces.

It was found that the damping coefTicients of Marble, Sandstone, Granite, Mortar and Tuff
were obtained as 0. 39, 0. 61, 0. 46, 0. 51 and 0. 58 respectively. It was also found that the tensile
strengths with the consideration of the attenuation of peak values of stress waves showed 1. 2~3. 3
times larger than those obtained with the static loading experiments.
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