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Abstract: The effects of fly ash content and early curing temperature on the tensile properties and microstructure of

engineering geopolymer composites (EGC) were studied. The mechanical properties of fiber-matrix interface of EGC

were analyzed from the perspective micromechanics. The test results show that the decrease of fly ash content is not

conductive to the improvement of the tensile ductility of EGC, and the moderate increase of early curing temperature

is conducive to the improvement of tensile properties of EGC. When the fly ash content is 80% , and the early curing

temperature is 60 °C or 80 °C, the tensile strain of EGC can reach more than 3.5%. The longer slip hardening stage

during fiber pullout process is helpful to improve the tensile performance of EGC.
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Table1 Chemical composites of FA and GBFS

w/%
Material Ca0 Sio, ALO, MgO S0, Fe,0, K,0 TiO, Na,0
FA 8.59 39.99 25.43 0.62 1.26 16.93 2.12 2.17 0.54
GBFS 57.11 22.53 10. 98 3.36 1.77 0.91 0. 36 1.87 0.21
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Table 2 Property indexes of PVA fiber

Tensile strength/

VPa Length/mm

Diameter/pm

Modulus of elasticity/

Oil content (by

Ultimate elongation/ !
& % mass)/ %

GPa

1620 39 12
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Fig.4 Toad-displacement curves of single fiber pull
out test of specimens
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Table 3 Interface properr parameters of fiber-matrix in
single fiber pull out experiment

Specimen Gy/(Jom %) 7,/MPa B
M1-20 2.07 1.18 0.016 4
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M1-80 3.15 3.51 0.057 3
M3-60 9.17
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(a) Tensile state of PVA fiber
(c) PVA fiber after pull-out test(200x) (d) PVA fiber after pull-out test(1 000x)
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Fig. 5 State of M1-80 specimen during and after single fiber pull out test
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Fig. 6 XRD patterns of EGC
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