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ABSTRACT 

The effect of hydrophobic agent on rheological properties of modified plasters is analyzed in 
this paper.  Influence of time and external temperature (10, 20 and 30°C) on samples is 
examined. Main aim of rheological test is determination of flow curves, obtained by applying 
a succession of constant strain rates for short times. On the basis of the experiments 
performed, it can be concluded that the both time and temperature have very significant 
influence on rheological properties same as hydrophobic addition. A comparative 
measurement with pure metakaolin-lime plaster was done as well. 
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INTRODUCTION 

The proper workability of fresh plaster has an important implication on its usability by 
different types of builders for different types of application. As workability is an important 
factor influencing the composition of the mortars, this has a very important direct and indirect 

influence on short term quality assessment, on long term performances and on its durability. 
Improve the scientific understanding of plaster rheology and the influence of lime is 
important as form of measuring workability of mortar for various applications. 

The rheological model should be able to make the link with the short term and long term 
properties of mortar and masonry. The most of rheological measurement have been performed 

with a MCR 300 rheometer. The main part is consisting parallel plates measuring system, 
because it is able to measure dispersions containing relatively large particles as well as 
samples with three-dimensional structures. Main aim of rheological test is determination of 
flow curves, obtained by applying a succession of constant strain rates for short times. The 
shape of the hysteresis loop is directly related to the experimental duration of the measuring 
cycle.  

Except of flow curve it was measured also viscosity, yield stress and gel strength. The yield 
value and plastic viscosity were determined from the descending part of the flow curve, 
according to the Bingham's model. Bingham models often only applies for limited parts of the 
flow curve if the tested materials have shear thinning or shear thickening flow behavior. 
Bingham model is dependent on the shear rate range for shear thickening materials 

 

RESULTS AND CONCLUSIONS 

Several hysteresis cycles were drawn during the time in dependence of three stage of external 
temperature (10, 20 and 30°C).  
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Fig. 1 - Down curves of hydrophobic plaster in depending on time 

 

Each of the hysteresis loop presents both up and down curves of shear-thinning type and the 

rheological behavior of these plasters is strictly thixotropic. Thixotropy has been considerably 

reduced by time influence. The obtained results have showed that the rheological behavior is 

the shear-thinning type. In the case of the all pastes the cycle shows a shape as the down 

curve lies on the lower shear stress side than the upper one, i.e. structure breaks down during 

this test. 

On the flow curves is very good illustrated influence of hydrophobic additions in lime plaster, 

which means gel strength and flow resistance is significantly lower (approximately about 

more than 30%). The flow resistance decrease with time during hydratation at both examined 

plaster. 
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