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Experimental study of strain rate effects on mechanical properties of
coral particles

MA Lin-jian', LI Zeng', LUO Zong-mu', WEI Hou-zhen?, DUAN Li-qun'
(1. State Key Laboratory of Disaster Prevention & Mitigation of Explosion & Impact, College of Defense Engineering, Army Engineering University of PLA,
Nanjing, Jiangsu 210007, China; 2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese
Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract The macroscopic mechanical behaviors of coral sand, such as high compressibility, shear and creep are closely related to
the characteristics of coral particle crushing. The strain rate effect of coral particles is of great significance to study the strength and
deformation characteristics of coral sand under different loading forms . The effects of loading strain rate on particle crushing strength,
crushing mode and fractal dimension were studied by applying different rates of 0.1-50 mm/min on about 300 coral particles in
crushing tests. The analysis results show that the crushing strength of coral grain follows the Weibull distribution law, and the
characteristic crushing strength increases nonlinearly with the increasing of strain rate. Due to the increase of loading rate, the main
splitting failure of coral particles appears prior to the surface grinding and local fracture, and the corresponding load-displacement
curves show a transition of "multi-peak" pre- and post-peak. The fractal dimension and crushing energy density of broken coral grain
are also rate-dependent and the positively linear relationship with the logarithm of strain rate indicates that the dissipated energy and
damage degree develop with loading rate.

Keywords coral particle; strain rate effect; crushing strength; crushing mode; fracture energy; fractal crushing dimension

CaCOs 95%

2018-09-21
No.41877260 No.51808551
This work was supported by the General Program of National Natural Science Foundation of China (41877260 51808551).
1984
E-mail: patton.4400@163.com
1994 E-mail: 1zx2447@163.com



4638 2019

10N

3 5 50 60
0.1 1 5 10 50 mm/min
23x10°* 2.3x107°

0.75 0.90 035 0.75 0.88 1.1x107% 23x107% 1.1x107's™
0.95 (1 2.80
2.65 (121
[2]
0.54 Hiramatsu %
2.97 04 0.97
F, F,
-6 -5 o,=14—F _~09-—+ 1
10° 107 m/d f 27R? d’
[3]
O Ff R
[4-6] d
[7-9] [10-11]
1
2 Fig.1 Coral particle samples

0.7 0.9
2.82 1 X XRD
CaCO;
97% 33% 47% 53% 67%
2
10% 3 4
50 kN 0.001 N ;
6.5 8.5 mm 300 “ o mwr-

74.6 um| BSED

Fig.2 Scanning electron images of coral particle

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



12

4639

3
Fig.3 Testing of coral particle diameter
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