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Preparation and properties of polyurethane modified with supramolecular unit by blending
WANG Wei"?, WANG Jianlong’, ZHANG Tongtong’, WEI Hao’, LI Yongging'
(1. College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China;
2. Military Representative Bureau of Naval Armament Department in Shenyang Area, Shenyang 110000, China;
3. College of Materials Chemistry and Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract : Polyurethane(PUR) materials are among the most promising elastomers for development due to their excellent
compatibility and facile synthetic routes. Supramolecular units constructed from quadruple hydrogen-bonding groups are a special
chemical structure that can provide abundant hydrogen-bonding sites inside elastomers, and their incorporation often brings unex-
pected improvements to the performance enhancement of materials. In this work, supramolecular derivatives with unique microstruc-
tures were first prepared via a solvent method, which were then used as microscale fillers to blend thoroughly with a two-component
polyurethane matrix, thus fabricating PUR materials modified by supramolecular unit blending with different addition amounts. The
tensile properties and dynamic mechanical properties of prepared PUR materials were tested and analyzed. The results show that the
addition of supramolecular units with unique structures can effectively regulate the various properties of PUR materials. When the
addition amount of supramolecular units reaches 5%, the tensile strength and elongation at break are increased by 106% and 11%,
respectively, compared with those of pure PUR materials. Furthermore, the introduction of many hydrogen bonds raises the peak
value of the material's loss factor to nearly 1.1, an increase of approximately 15% compared with pure PUR materials. The research
results in this paper demonstrate that supramolecular units with abundant hydrogen-bonding sites endow PUR materials with remark-
able enhancements in both static and dynamic mechanical properties, thereby providing a novel idea and approach for the subsequent
synthesis of high-performance supramolecular-blended modified elastomer materials.
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Tab.1 Formulations of PUR samples with different

supramolecular unit additions

A component B component  Nanofiller addi-
Samples .
mass/g mass/g tion/%

ABPU-0 23.30 10.11 0
ABPU-1 23.30 10.11 1
ABPU-2 23.30 10.11 2
ABPU-3 23.30 10.11 3
ABPU-5 23.30 10.11 5

Notes: Nanofiller addition is percentage of the sum of masses of

polyurethane A and B components.
80 °C, JHii 2 3 °C/min, B & #45 J1-5 N(IE 1
RN IIHT7 1)), shA 77 1N, IR 10 Hz,
R RRIN A IR R 25 °C,
HRAE GB/T 528—2009 XA iy tHE A 77 A 3k, o e 3
RAE E 4 50 mm/min, T A IR 4TI S U
FI{H.
2 #ER5iE
2.1 MHyTF# TR PURMAGY 4 M R AE
(&l 2a g 1E T BEHEAS 35t 0 (48 43 BT Y FTIR
T, 1695 em™' Ay 10 B S0 BEE BRL T 1) JIR 58/ I ) ok
F(C=0)FRfE 1 , X R DY 5 S8k C=0 B 4 4k

1695 cm™
()

2 800-3 000 cm™!
- 3450 cm™!
1650 cm™  ——. 27

’

1000 1500 2000 2500 3000 3500 4000
Wavenumber/cm™!
(a) Supramolecular units

——ABPU-1
——ABPU-3
——ABPU-5

wive

4000 3000 2000 1000
Wavenumber/cm™
(b) PUR
P2 B0 M AR R PUR AR FTIR 35 5]
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Tab.2 Thermal performance parameters of PUR with different

supramolecular units addition

Samples r/°C
ABPU-0 -33.1
ABPU-1 -28.1
ABPU-2 -25.8
ABPU-3 -23.8
ABPU-5 -20.6

Notes:7, is glass transition temperature.
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