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Experimental Study on the Performance of Nickel Slag Modified Rubber Cement Mortar
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Abstract: The effects of nickel slag on the mechanical properties, durability, and microscopic properties of rubber particle
cement mortar was studied by artificial accelerated aging, nano — indentation, RCM and other testing methods. The results
showed that the addition of nickel slag and accelerated aging can improve the compressive strength, flexural strength,
compression bending ratio, and dynamic elastic modulus of rubber cement mortar, and accelerated aging has a significant impact
on the dynamic elastic modulus of high rubber content cement mortar; Nickel slag can improve the wear resistance of rubber
cement mortar. When the volume fraction of nickel slag is 5% and the volume fraction of rubber is 15% , the length of the
grinding pit is minimized; Nickel slag improves the elastic modulus and hardness of the micro interface area of rubber cement

mortar, enhancing the micro mechanical properties of the interface area; Nickel slag has a good restraining effect on the early
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drying shrinkage of rubber cement mortar, and also helps to improve the resistance of cement mortar to chloride ion penetration.

When the volume fraction of nickel slag is 15% and the volume fraction of rubber particles is 5% ,

coefficient of cement mortar is the smallest.

the chloride ion diffusion
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Table 1 Physical properties of cement and slag powder
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Table 2 The mix ratio
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1# 800 200 47 20 3
24 800 200 47 15 5 3
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Fig.1 Nanoindentation samples
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Fig.2 Schematic of indention patterns
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Fig.3 The effect of nickel slag on fluid dynamics
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Fig. 4 Microscopic diagram of rubber particle (40X)
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Fig. 5 Changes in mechanical properties before
and after artificial accelerated aging
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Fig. 6 Changes in dynamic elastic modulus before and
after artificial accelerated aging
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Table 3 Indentation modulus and hardness of the micro - interface zone

ik SRR/ GPa T3/ GPa
1# 8.92 0.32
5# 39.45 4.17

Pl EE B /um

0 20 40 60 80 100 120 140 160 180 200
5 1) B 25 um

(b) BHEEELESHE

12.00
ke

9.000

7.500
o
4.500

. 3.000

I B /um

0 20 40 60 80 100 120 140 160 180 200
R 1] B S /pum
(¢) BEESHE
E8 I#HMMKERIABLLER

Fig. 8 Nano - indentation test results of 1 # sample
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Fig. 9 Nano - indentation test results of 5 # sample
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Fig. 10 Effect of nickel slag on the drying shrinkage
performance of vitrified bead mortar
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