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Effects of Calcium Carbonate Whisker on Mechanical Properties of
Polyethylene Fiber Reinforced Cement-based Composite

ZHANG Jiancheng'?, JIANG Xueguo®’, JIA Zikang’, ZHAO Wujin’, YANG Bao'
(1. School of Naval Architecture and Civil Engineering, Jiangsu University of Science and Technology,
Zhangjiagang , Jiangsu 215600, China; 2. Industrial Technology Research Institute of Zhangjiagang,
Jiangsu University of Science and Technology, Suzhou, Jiangsu 215600, China;
3. School of Civil Engineering and Architecture, Jiangsu University of Science and Technology, Zhenjiang, Jiangsu 212100, China;
4. Suzhou Institute of Technology, Jiangsu University of Science and Technology, Zhangjiagang, Jiangsu 215600, China)

Abstract; Polyethylene fiber reinforced cement-based composite material (PE-ECC) is a building material with high
strength and high ductility, mainly used for the reinforcement of buildings and bridges. But the more expensive manu-
facturing cost has been the main reason limiting its further development. Fiber hybrid is an effective way to solve this
problem. In this experiment, 0, 0.5% , 1% and 2% calcium carbonate whiskers (CW) were used to replace part of
PE fiber. Four groups of PE/CW-ECC specimens and one group of ordinary concrete specimens were designed, and
their tensile properties and compressive properties were tested respectively. Finally, the microstructure of the fracture

was observed by a bench electron microscope scanner. The results show that when adding 1% volume fraction of calci-
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um carbonate whiskers, the compressive and tensile properties of the PE/CW-ECC specimens both reached their best

performance. Compared to specimens with only PE fibers, the compressive strength and tensile strength increased, re-

spectively; the compressive toughness and tensile toughness also improved, respectively, and exhibited good strain

hardening characteristics. It was found that calcium carbonate whisker improved the matrix structure through the micro-

scopic mechanism such as whisker bridging and crack deflection.

Keywords: polyethylene fiber; cement-based composite material; calcium carbonate whisker; mechanical

properties
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