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Study on the damping properties of cross-linking polyurethanes

Zhu Cong, Du Ruichun, Zhang Qiuhong,Zhao Zhuxuan, L.i Weizhi', Jia Xudong”
(School of Chemistry and Chemical Engineering, Nanjing University , Nanjing, 210023, China)

Abstract: A series of polyurethanes were prepared from isocyanates and polyether polyols with an equivalent ratio of
1.6~2.3 by a two - step method. Their dynamic mechanical properties were tested by dynamic thermomechanical
analyzer (DMA). The effects of isocyanate functionality, polyol functionality and chain extender functionality on the
damping properties for polyurethane materials were also discussed. The results showed that the addition of multi-
functional isocyanate could change the tA (tand Area)of the polyurethane. When PAPIT replaced bifunctional isocyanate
TDI partly, the loss factor of damping materials at T, had the highest value, and the tA gradually decreased. If PAPT and
1,4-butylene glycol were increased, the loss factor at T, decreased on the whole, and there was a maximum value of tA.
The highest loss factor was up to 1.36(10 Hz). Meanwhile, improving the average functionality of the polyether polyols
could effectively improve the damping properties of polyurethanes. When the molar ratio of polyoxypropylene triol
(GP330, M,=3000D) and polypropylene glycol oxide (PPG2000, M,=—2000D) was 1: 1, the damping properties were
the best. The loss factor(T=1T,) had the highest value. However, adding multi-functional chain extender would reduce
the loss factor. The loss modulus was increased with the addition of GP330 and glycerol(above glass temperature).
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Table 1 Composition and properties of polyurethane

with different TDI amount

IS
2

F 2 7R, DMA 38 45 S 4n P 2 AniE 3 s, e
F1 PPG 2000 Fi1 GP330#B°/ 2 mol.
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Table 2 Composition and properties of polyurethane

with different PAPI and BDO amount

TDI PAPI BDO o(mol TDI PAPI BDO o(mol
Sample tand,,.. tA (K) . Sample tand,,, tA(K) .
mol) (mol) (mol) ‘m °) (mol) (mol) (mol) ‘m °)
PU-1 7.88 1.57 8 1.28 63.93 369 PU-1 7.88 1.57 8.00 1.28 63.93 369
PU-2 7.47 1.87 8 1.25 60.65 449 PU-4 7.88 0.44 556 1.36 62.99 461
PU-3  8.29 1.27 8 1.23 66.85 408 PU-5 7.88 2.52 10.05 1.18 57.90 478
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Table 3 Composition and properties of polyurethane with different-functional polyether polyols

Sample PPG2000 (mol) GP330 (mol) BDO (mol) tano, .. tA (K) o (mol'm™)
PU-1 2 2 8 1.28 63.93 369
PU-6 2.25 1. 833 8 1.22 61.77 787
PU-7 1.75 2.167 8 1.18 59.40 797
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Table 4 Composition and properties of polyurethane

with different-functional chain extender
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