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Fig.3 Stress-strain curves of filling mortar specimens
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Fig.5 Modification mechanism of glass fiber
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Abstract: The continuous growth of graphite consumption in China has led to the continuous increase of the
total amount of graphite solid waste, which will not only occupy space, but also cause damage to the
environment. In order to help solve this problem, electric heating plates were prepared by using different
forms and proportions of graphite solid waste, including mining waste rock and spherical graphite tailings,
which provided a new idea for the selection of raw materials for electric heating plates. Through
experiments, the variation law of heating performance of electric heating plates prepared by graphite solid
waste with input voltage and graphite tailings content was preliminarily obtained, and the reliability of its
long-term work was verified. The test results show that the heating performance of the electric heating plate
is better when the input voltage is greater than 24 V. The higher the spherical graphite tailings are, the higher
the output power of the electric heating plate is. After 270 cycles of heating, the volume resistivity of the
heating plate still changed little, which shows that it can be used for a long time.

Keywords: graphite solid waste; spherical graphite tailings; electrothermal plate; electrothermal
performance
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Mechanical Properties and Mechanism of Glass Fiber Reinforced Cement
Base Filling Cement Mortar

CAO Yanxia', SHEN Gang’, MA Hui’

(1.Shanxi Vocational and Technical College, Taiyuan, Shanxi 030006, China; 2. Taiyuan University of
Technology, Taiyuan, Shanxi 030024, China; 3.Binzhou University, Binzhou, Shandong 256600, China)
Abstract: The resource utilization of industrial waste slag is a hot issue in the field of material engineering.
Glass fiber was used to enhance the mechanical properties of cement based filling mortar. Mechanical tests
were carried out to explore the influence of fiber content and length on strength and the mechanism of glass
fiber was analyzed through microscopic tests. The results show that the compressive and flextural strength of
cement-based filling mortar first increases and then decreases with the increasing fiber content due to its
reinforcement. The peak value of strength increase is 1.2%, and the middle length of glass fiber is the most
beneficial to the strength enhancement. When the glass fiber content increases from 0 to 1.2%, the shear
strength of the specimen increases by 75.7%, and the brittleness decreases when shear failure occurs, and the
structural integrity is improved. The "bridging effect" of glass fiber enhances the adhesion force and friction
force of hydration gel, inhibits the propagation of failure crack, and promotes the improvement of
mechanical properties. This study can provide an important reference for the safe construction of backfill

mining engineering and the resource utilization of glass waste residue.
Keywords: glass fiber; backfilling mortar; mechanical properties; failure mode; mechanism
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