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Dynamic Mechanical Properties of Carbon Nanotubes Enhanced Cement Paste

WANG Chao', YU Liyuan', DU Mingrui*, SU Haijian', WU Jiangyu', GE Yun'
(1. State Key Laboratory for Geomechanics and Deep Underground Engineering, China University of Mining and Technology,
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Abstract: The dynamic characteristics of cement paste samples with different contents (mass ratio to cement) of carbon nanotubes
(CNTs) under impact loads were investigated by a split Hopkinson pressure bar (SHPB) apparatus, and the microscopic
characteristics of cement paste with CNTs were revealed by scanning electron microscopy. The results show that the dynamic
compressive strength, elastic modulus and peak toughness of the samples all firstly increase and then decrease with the increase of
CNTs content. When the CNTs content is 0.10%, the three samples reach the maximum values, and the increments are 34.1%, 70.0%,
and 15.4%, respectively. However, the damage degree of the sample shows an opposite change law. The sample with 0.10% CNTs
content has the lowest degree of crushing, and the fractal dimension is reduced by 22.3%, compared to the blank sample. Adding an
appropriate amount of CNTs can improve the pore size distribution of cement matrix, and fill and bridge pores and cracks to make it
denser, but the excessive amount of CNTs addition can cause aggregation and deteriorate the mechanical properties of cement-based
composites.
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Table 1 Performance index of muliti-wall carbon nanotubes
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Table 2 Mix proportions of paste ml/g
Cement ‘Water PC CNTs
100 35 0.5 0
100 35 0.5 0.05
100 35 0.5 0.10
100 35 0.5 0.15
100 35 0.5 0.20

PC is Portland cement.
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Fig. 1 Dynamic force balance check
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Table 3 Pore structure of cement paste samples with

CNTs
Mass fraction  Total intrusion Average pore .
of cement/% volume/(mL-g™") diameter/nm Porosity/%
0 0.108 4 42.56 19.92
0.05 0.103 7 26.01 18.91
0.10 0.0915 23.37 17.01
0.15 0.0912 38.23 16.95
0.20 0.094 5 38.75 17.58
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