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Polyurethane Damping Material and Dynamic Performance of Constrained Damping Structure
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Abstract : Three polyurethane damping materials (PU-1, PU-2, PU-3) were synthesized by three systems of polyneopen-
tanediol adipate—2,4-tolylene diisocyanate (TDI)-3,3"-dichloro-4,4'-diamino-diphenylmethane (MOCA), polyneopentanediol adi-
pate—isophorone diisocyanate (IPDI)-MOCA and succinic acid ester 1115-TDI-MOCA. Meanwhile, there were three kinds of four-
piece type constrained damping structures prepared by corresponding three polyurethane damping materials and tested for dynamic
performances. In addition, the effects of loading frequency, excitation amplitude and temperature on the horizontal equivalent stiff-
ness and equivalent damping ratio of the constrained damping structure were studied. The results show that the loss factor (tand) peak
values of the three kinds of damping materials are all higher than 0.8, with the highest value of 1.04 for PU-3, and the three damping
materials all have effective damping temperature range (above 60°C ) of tand>0.3. With the increase of excitation amplitude and tem-
perature, the horizontal equivalent stiffness of the three constrained damping structures decrease, and with the increase of loading
frequency, the horizontal equivalent stiffness of PU-2 increases and others decrease. With the increase of excitation amplitude, the
equivalent damping ratio of PU-2 has no change basically but others first increase and then decrease, within the test temperature, the
equivalent damping ratio of the three constrained damping structure are above 0.2. In summary, the damping material synthesized by
succinic acid ester 1115-TDI-MOCA and its constrained damping structure have best overall performances.
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