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Table 1 Test conditions of dynamic mechanical thermal analysis

Test conditions Temperature scanning Frequency scanning
Delta force/ (%) 0.1 0.1
Frequency/(Hz) 10 1~70
Temperature/(°C) —70~150 —50~60
Scanning rate/(°C /min) 3 3
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Table 2 The parameters of damping properties of NBR under pressure

Ap/(MPa) Internal Friction Peak FWHM/(Hz) The Height of Peak Area
Xr/(Hz2) Internal Friction Peak
0 4. 389 3.317 0.9345 3.299
0.5 4. 399 3.328 0.9346 3.310
1 4,409 3.338 0.9347 3.322
2 4.429 3. 359 0.9350 3. 343
4 4.470 3.403 0.9355 3.403
8 4,555 3.494 0.9366 3.483
15 4,711 3.662 0.9380 3.657
30 5.084 4.070 0.9405 4. 077
50 5.682 4,749 0.9427 4.766
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Study on the Damping Properties of Nitrile Rubber
under Pressure by Modified WLF Equation

LIU Hai-Lu,ZHAO Xiu-Ying,SONG Zhen-Yu,
WU Si-Zhu,ZHANG Li-Qun

(Beijing University of Chemical Technology .College of Materials and Science
and Engineering ,Beijing 100029 ,China)

Abstract ; According to time-temperature superposition,it is shown that at certain frequency.the higher
temperature the lower modulus. At a certain temperature, the lower frequency the lower modulus,
which indicates that elevated temperature and reduced frequency has the equivalent effects. Based on
this, the mechanical properties of rubber materials at wide frequency can be obtained by the data in
different temperatures. For studying the basic theory of the damping properties of rubber,a modified
Williams-Lendel-Ferry (WLF) equation under pressure has been proposed in this work. According to
the loss factor tan 6 from DMTA experiments, the shift factors under different pressures might be
calculated. Then,the mast curve of loss factor versus frequency could be plotted,in which the range of
frequency spanned about ten orders of magnitude. The result showed that the peak of tan§ appeared
below the reference temperature. With the increasing pressure,the glass transition temperature moved
towards higher frequency,and enhenced by 1.5 orders of magnitude. This method offered the theoretical
basis to quantitatively characterize the damping properties of rubber materials.

Key words: pressure; Williams-Lendel-Ferry equation;glass transition temperature; DMTA ; NBR



