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Preparation and performances of polyurethane damping materials modified with petroleum asphaltene
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(1. Key Laboratory of Superlight Materials and Surface Technology, Ministry of Education, College of Materials Science and Chemical Engineering,
Harbin Engineering University ,Harbin 150001, China; 2. Wuhan Second Ship Design and Research Institute, Wuhan 430205, China)
Abstract : Polyurethane exhibits excellent mechanical properties and damping performance due to their unique microphase-
separated structure, which enables significant energy dissipation through the relative movement between internal molecules. To
further improve the mechanical and damping properties of the polyurethane materials, the pure petroleum asphaltene filler was
extracted using the atmospheric pressure condensation reflux method, the two-component polyurethane was selected as the matrix
material and the polyurethane composites modified with varying contents of petroleum asphaltene were prepared under homoge-
neous mixing conditions. The structural and morphological characterization, thermal and mechanical properties tests of the compos-
ites were carried out with the focus on dynamic mechanical properties analysis. The results demonstrate that the addition of petro-
leum asphaltene can effectively tune the various performances of the polyurethane composites, with the increase of petroleum asphal-
tene content, the conventional mechanical properties and dynamic mechanical properties of the composites show regular changes
with first increase and then decrease. When the content of petroleum asphaltene is 4% of the total mass of the two components of
polyurethane, the composite has the best comprehensive performances and achieves the peak loss factor of 0.97, which is 9% higher
than that of pure polyurethane, along with 74% increase in tensile strength and 23% enhancement in elongation at break compared to
pure polyurethane. These findings confirm that the petroleum asphaltene modified polyurethane composites possess superior
mechanical properties and damping performance, which provides reference for the design of advanced polyurethane-based damping
materials.
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Tab.1 Formulations of polyurethane composite samples with

different petroleum asphaltene additions

A component B component  Petroleum asphaltene

Samples mass/g mass/g addition/%
LQZ0 17.00 39.61 0
LQz1 17.00 39.61 1
LQZ2 17.00 39.61 2
LQZ3 17.00 39.61 3
LQz4 17.00 39.61 4
LQZ5 17.00 39.61 5

Notes: Petroleum asphaltene addition is percentage of the sum of
the masses of polyurethane A and B components.
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Fig. 2 Preparation process for polyurethane composite samples
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Tab.2 Thermal performance parameters of polyurethane

composites with different petroleum asphaltene additions

Samples T/°C T/°C
LQZ0 -11.4 251
LQZ1 -10.6 258
LQZ2 —-10.6 264
LQZ3 -10.8 268
LQZ4 —-11.1 272
LQZ5 —11.1 275

Notes: Tgis glass transition temperature; 7' is initial thermal decom-

position temperature.
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Fig. 9 Dynamic mechanical properties curves of polyurethane

composites with different petroleum asphaltene additions
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