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Polyurethane: Correlation between Chemical structure and Physical properties
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Abstract

Aliphatic and aromatic polyurethanes were prepared from aliphatic and aromatic diisocyanates,

such as hexamethylenediisocyanate (HDI) and 4,4’-diphenylmethanediisocyanate (MDI), and polyoles of ether

and ester typies, such as polytetramethyleneglycol (PTMG) and polycaprolactam (PCL), by the prepolymer method,

and then its physical properties, such as tensile test, swelling test, DSC and so on, were measured. These results

were compared with the chemical structures calculated by MM2.  Aliphatic and aromatic polyurethanes

have with pseudo-helix-coil structure, and the structures of aliphatic polyurethanes were linear nearly and the

structures of aromatic polyurethanes were alternate crossing structure.

The physical properties of aliphatic and

aromatic polyurethanes were correspondent with the structures calculated MM2 in expectation.
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Scheme 1. Preparation of polyurethane using the prepolymer method

Catalyst: DBTL(100ppm)

Prepolymer

OCN-R-NCO + Polyol

Stirring: at 80°C, for 2 hrs, under Ar

Cross linker ( TMP )
Chain extender ( 1,4-BD )

1) forming: at room temp., for 18 hrs

Stirring: at 80°C, for 1 h, under Ar
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polyurethane

2) Curing: at 40°C, for 24 hrs, in vacuo

R= ‘fCHz‘); and ;  Polyol = PTMG and PCL
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Table 1. Appearance and properties

PUE Appearance Swelling rate Tg
%) €]

HDI-PTMG Colorless, Transparent 450 -65
HDI-PCL Milky, cloudy 312 -56
MDI-PTMG  Colorless, Transparent 403 .59
MDI-PCL Milky, cloudy 264 -37
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MDI-PCL > HDI-PCL > MDI-PTMG > HDI-PTMG
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Figure 1. Stress-strain curves of polyurethane composites
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Figure 3. 3D Structure of polyurethane using MM2
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Figure 3. Correlation between chemical structure and physical property of polyuretane
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