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Effects of Preparation Methods on Mechanical Properties
of Polyurethane Networks

by
Mautsuhisa FURUKAWA¥* and Tetsuo YOKOYAMA *

Mechanical properties of polyurethane networks prepared by three different methods were studied.
The polyurethanes were prepared from poly (oxypropylene) glycol, 2, 4 —tolylene diisocyanate, and 1,

" 4 —butane diol. The used preparation methods were prepolymer method (P-series), one-shot method (O-

series), and semi-polymer method(S-series). The networks obtained were characterized through
measurements of allophanate concentration, density, swelling behavior in benzene, thermal properties by
means of DSC, wide angle X-ray diffraction scattering, electron microscopy, stress-strain behaviors, and
dynamic mechanical properties. Concentration of allophanate linkages in O-series polyurethanes was
higher than that of S-, and T-series polyurethanes. Glass transition temperaturé of O-series polyurethanes
was slightly higher than that of other series polyurethanes. X-ray diffraction patterns showed a diffuse
amorphous halo for all series polyurethanes. Microgloblues were observed for P-, and S series

polyurethanes with high hard segment contents. Young’s moduli of P-, and S-series polyurethanes were

higher than those of O-series polyurethanes.
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Fig. 2 Comparison of the observed allophanate con-
centration with that estimated from sto-
ichiometrical calculation.
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Fig. 3 Stress-strain curves of polyurethane net-
works(K= 2, M=0(.26) prepared by the
various methods.

A. prepolymer method, B. semi-polymer
method, C. one-shot method
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Fig. 4 Comparison between the number of elastical-
ly effective network chains determined from
Young’s moduli and that determined from
allophanate concentration observed.
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Fig. 6 The effect of preparation methods on
dynamic mechanical properties
of polyurethane networks(K=2,
M=0.26).
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Fig. 7 The effect of preparation methods on
dynamic mechanical properties
of polyurethane networks(K= 3,
M=0.32).
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