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Frequency Response of Viscoelasticity of Polymer Modified Cement
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Abstract: Viscoelasticity of polymer modified cement paste can be measured by dynamical mechanical analysis in
frequency domain. Complex plane analysis of compliance can be obtained to establish the rheological model of the
material. From the form and the location of the imperfect semicircle on the compliance plane the parameters of the
rheological model can also be determined. Samples of polymer modified cement paste of three different compositions
were measured at different frequency range from 0.01 Hz to 100.00 Hz. The results show that the second order
standard solid rheological model is suitable for practical use to explain the viscoelastic behavior of polymer modified
concrete. The research bids fair to optimize the design of mix proportion of the concrete.
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Fig.2 Compliance of standard solid rheological model
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Table 1 Physical properties of cement

Setting time/min Flexural strength/MPa Compresive strength/MPa

Specific surface area/(m”+kg ')  Normal consistency

Initial Final 3d 28d 3d 28d

347 24.2 150 210 4.5 8.0 25.1 48.0

®2 KEHUFAM

Table 2 Chemical composition of cement

w/%
Sio, CaO ALO, Fe,O, MgO SO, f-CaO Na,O,, Cl 1L
22.01 62. 10 4.00 3.47 2.57 2.71 0.87 0.53 0.01 1.73
x3 KEMT AR
Table 3 Mineral composition of cement
w/ %
C,S C,S C,A C,AF
57.34 18.90 6.47 11. 25
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Table 4 Basic physical properties of EVA emulsion powder

Solid content(by Glass transition

mass)/ %

Ash content(by
mass)/ %

temperature/C

Min film building

o Granule size/pm
temperature/C

Film property

98-100 8-12 —6

0 0.5-8.0 Flexible opaque
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(a) Second order standard solid rheological model
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Fig.3 Generalized standard solid rheological models
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Table 5 Viscoelastic parameters of polymer modified paste

S A R LU
PC-8 31.1 345.5 0.0029 33.3 0.5020 1.99 12.5
PC-12  29.5 596.6 0.0017 16.7 0.0628 15.90 33.8
PC-16 22.3 439.6 0.0023 25.0 0.0628 15.90 14.7
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