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Effect of Polypropylene Fiber Content on Properties of
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Abstract; The aim of this paper is to investigate the effect of polypropylene fiber content on me-
chanical properties and durability of magnesium phosphate cement concrete. With the different a-
mount of polypropylene fiber added into magnesium phosphate cement concrete , the bending , com-
pression , abrasion resistance, frost resistance tests are done to analyze the impact on magnesium
phosphate cement concrete. When the polypropylene fiber content are respectively 0.9 kg/m’and
1.1 kg/m’, the flexural strength of magnesium phosphate cement concrete test block was increased
by 33.3% and 18. 5% compared with that without polypropylene fiber. When the polypropylene fi-
ber content is 1.1 kg/m’ , the wear rate of the unit area of magnesium phosphate cement concrete is
25.4% lower than that of concrete without adding polypropylene fiber. When the content of polypropyl-
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ene fiber is 1.1 kg/m’ ,the relative dynamic elastic modulus of concrete is the least,and the frost resist-

ance is the best. The best mixing amount of polypropylene fiber in magnesium phosphate cement con-
crete is 1.1 kg/m’. Polypropylene fiber is a kind of synthetic fiber with low elastic modulus, high
strength ,wear resistance and corrosion resistance. It can effectively improve the compressive strength,

wear resistance and frost resistance of magnesium phosphate cement concrete.

Key words ; polypropylene fiber ; magnesium phosphate cement concrete ; mechanical properties ; du-

rability
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Table 1 Fiber main technical parameters

K JE/mm JEAR HRE/(kg-m™?)  HLHISRSE/MPa PR B/ MPa HAE/um [ I=Va
12 JUIR 22 0.91 3793 18 165
®2 BERPIKIEREE LIS L
Table 2 Mix ratio of magnesium phosphate cement concrete kg/m’
BERREEAKYE BRI i 1 it WK LR Ela®l
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Fig.1 Morphology of polypropylene fiber
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Fig.2 Compression test machine
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Fig.4 Compressive strength

—= 0 kg/m’
6.0  —o— 0.7 kg/m’
—— 0.9 kg/m’
5.5 -+ 1.1kg/m’

—— 1.3 kg/m’

738 B/ MPa
e

98 672

1 3

24
£ H/m

5 PR

Fig. 5 Flexural strength
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Fig. 6 Wear capacity of the unit area of magnesi-
um phosphate cement concrete with differ-
ent fiber content
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Fig. 9 Dynamic elastic modulus measuring instrument
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Fig. 10  Effect of polypropylene fiber content on
the relative dynamic elastic modulus of

magnesium phosphate cement concrete
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Table 3 Relative dynamic elastic modulus of magnesium phosphate cement concrete after different freeze-thaw cy-

cles %
AR Bl AR
i
PRER 25 K PRER 50 UK HHIR 75 IR HHER 100 ¥

A 82.84 79.99 73.01 69.72

B 92.34 90.01 80.94 76.37

C 92.96 88.07 84.00 78.50

D 68.72 50. 11 — —

E 42.21 — — —
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