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ABSTRACT

The rheological properties of slag cement pastes by effect of particle size distribution of binder were investigated using a Rheostress
1 rheometer (Haake) with a cylindrical spindle and the relationship between fluidity particle size distribution using the Rosin-Rammler
equation.7Samples are combined the two types of slag powder and OPC, fine slag particles sized Blaine specific surface area
8,000 cm/g, coarse slag particles sized Blaine specific surface area 2,000 cmz/g, intermediate OPC particles 3,450 cmz/g, used to
search for the combination that would yield the best quality product. The all flow curves which were measured by rheometer showed
hysterisis and could be classified into 4 types. When the combination was based on a ratio of 15-20 vol% fine particles, 40-50 vol%
intermediate particles, 30-40 vol% coarse particles of the total volume, a high fluidity and low yield-strength was achieved. The Rosin-
Rammler function can explain aboved correlation flow curve types. On type 1, the n-value had a correlation with plastic viscosity
however the blend of type 2 and 3 showed consistent n-value regardless of plastic viscosity. In addition, the blend in type 4 tended
to a rise in fluidity according to the increase of the n-value.
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Fig. 1. Experimental mixing ratio of paste (vol%).
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Fig. 2. Measuring time schedule.
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Fig. 3. Model of flow curve for Bingham materials.
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Table 1. Chemical Properties of Raw Materials (Unit : wt%)
CaO SiO, AlLO; Fe,05 MgO SO Ig. loss
OPC 62.51 21.10 5.13 3.30 2.72 273 1.39
Blast furnace slag 44.3 333 13.3 0.3 5.8 0.2 0.6
A YEEETE BB O Z Rosin-Rammler EX % o710 A R(Dp): BAIAEE (%), Dp: YA (um), b: A
s REe] AP Hrksk  AAF, n YRRl
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Table 2. Physical Properties of Raw Materials

Volume (%)

Density Blaine =~ Mean particle
" (g/em”) (em’/g) size (jm)
OPC 3.15 3,450 122
0 Blast furnace slag

0 T T T T
0.01 0.1 1 10 100

Particle size (um) (fine particles)

2.90 8,000 5.1

(¢) Blaine 8,000 cm?/g Blast furnace slag

(coarse particles) 2.89 2,000 26.0

Fig. 4. Particle size distribution of law materials.
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Fig. 5. Result of flow curve for samples.
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Fig. 6. Result of apparent viscosity for samples.
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Fig. 7. Result of yield stress for samples.
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Fig. 8. The relationship between n-value of Rosin-Rammler

distribution function and apparent viscosity of slag
cement past.
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