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A study of permeability of ultra-fine cement matrix for continuous fiber
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Table 1. Mixing ratio and fineness of cement matrix

Component ((ﬁ;llfg %’;’;ﬁg’ Silica fume | CaCO3 | Citric acid Stmlgs o:)‘:tt; t
Cantent () | (¢ o 51 45 15 5 10 |s0-~80
(Fineness cif/g) 15 000) (19,000) (200,000) | (15,000) | (first grade) { (SPSLR)
Table 2. Chemical composition of cements
Cement Si02 ARO3 Fe203 | CaO MgO Na20 SO3 CaS0O4
Belite 23.17 3.85 4.08 58.85 3.05 0.06 3.50 5.94
BL 15,000 | F-CaO |Ig-Loss | K20 C3S C2s C3A C4AF SUM
1.14 2.84 0.60 21.68 50.10 3.31 12.42 100.00
Hayune Si02 AlR0O3 Fe203 | CaO MgO Na20 503 CasO4
BL 19,000 | 7.83 30.24 0.98 39.87 1.19 0.22 14.64 24.89
F-CaO | Ig-Loss K20 C4AF C4A38S | CS C28 SUM
0.00 4.55 0.48 2.98 58.93 0.22 22.47 100.00
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version 1.2B)3 HE AALE Q] U EF ZE Table 3. Ao} o] JFUA ] Aeto]E Aldl
E9 A% 3.7m, BFAQ oAAANESY A9 2.1 mE 7|E TEAE AYUES FFUE 15-
20 mol H)Ete w]9 Zv|PIE AAEE Az

Table 3. Fineness distribution of cement matrix for manufacturing process ( D50: averge particle size )

Matrix Belite cement Hauyne cement
Passing | BL(cu/g) | BL(cu/g) BL(cni/g) BL(cn/g) | BL (cuf/g) | BL(cu/g) BL(cri/g)
Fineness 6,000 8,000 10,000 13,000 15,000 15,000 19,000
D10(zm) 1.50 1.20 0.80 0.71 0.70 0.70 0.70
D50(m) 9.53 7.46 5.58 3.87 3.68 2.82 2.08
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D90(¢m) 20.40 17.65 15.25 9.23 8.75 8.11 5.42
D100(¢m) 32.0 32.0 32.0 32.00 32.00 24.00 24.00
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Fig.1. Schematic description of transition zone in fiber reinforced cement composites.
(a) Duplexfilm on the interfacial structure of glass and cement paste(after Barnes {2])
(b) The transition zone in steel fiber reinforced cement paste(after Benture et al. [3])
(c) Microhardness of the cement paste matrix in contact with a steel fiber( after Wei et al [4])
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Fig.2. SEM observation of interfacial areas in woven fabric fiber reinforced cement composite
according to the cement fineness.
(a) blaine 6,000 cnf/g, (b) blaine 8,000 ar'/g, (c) blaine 10,000 ar/g, (e) blaine 13,000 cu'/g
(f) blaine 15,000 auf/g, (g) photo of composite using blaine 15,000 aif/g cement by microscopic
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Fig.3. Rheological properties of cement matrix using fineness(blaine) 15,000 cuf/g based belite cement
(a) Shear stress and viscosity VS. Shear rate. (b) Viscosity VS time in conditions of controlled stress.
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