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Aggregation Structures and Mechanical Properties of Polyurethane Based on

Polycarbonate-Glycol with Various Side Group Contents
By

Ken KOJIO™, Mutsuhisa FURUKAWA *, Suguru MOTOKUCHO*
and Motonori MIZOKAMI*

Polycarbonate(PC)-glycol synthesized from 1,6-hexanediol and 2-butyl-2-ethyl-1,3-propanediol
(BEPG) with various ratios were employed to control the mechanical property of PC-glycol-based
polyurethane elastomers (PUEs). The PUEs were synthesized from PC-glycol, 4,4’-diphenylmethane
diisocyanate and 1,4-butandiol by a one-shot method. = The degree of microphase separation became
weaker with an increase in the BEPG content. This trend results in a decrease in Young’s modulus
due to the lack of the formation of crystallized hard segment domains in the PUEs. Tensile strength
and strain at break decreased and increased with increasing BEPG content, respectively. This result

clearly suggests that butyl and ethyl groups of the BEPG molecule suppressed the packing of the soft

segment under elongation.

Key words : polycarbonate glycol, side groups, aggregation structure, mechanical properties
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HD')/BEPG?=96/4,89/11, 82/18, 76/24 (M,=2022,1955,1993,1972)
1)HD:1,6-hexamethylene glycol
2)BEPG:2-butyl-2-ethyl-1,3-propanediol

oeN<(D)-CH; NCO

4,4'-Diphenylmethane diisocyanate (MDI)

HO—~CH-OH
1,4-Butanediol (BD)

Fig. 1. Chemical structures of raw materials.
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Fig. 2. Preparation scheme of PC-glycol-based
PUEs by a one-shot method.
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Table 1. Basic properties of PC-based PUEs

Gel Degree

N ;
Density Hardness Fraction (%) of swelling

Sample (g/cm?®)  (JIS-A)  Toluene DMA* Toluene DMA*
100/0-PUE 1.1 80 99 soluble 21 soluble

96/4-PUE  1.10 79 97 soluble 3.2 soluble
89/11-PUE 117 73 93 soluble 4.2 soluble
82/18-PUE  1.17 75 97 soluble 3.1 soluble
76/24-PUE 1.16 76 69 soluble - soluble

*DMA:N,N-Dimethylacetamide
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(PUEHF DY 7 M7 A b D T)-(JFED PC J1— R %

- 100/0
£
1™
g i 48.1
[} -50.6 96/4
2 413
w E - 89/11
47.6 34.7
1 - 459 82/18
76/24
-100 -50 0 50 100 150 200 250
Temperature/ °C
(a)
B -23.8 1, 100/0 quench
2, 96/4 quench
3, 89/11 quench
4, 82/18 quench
5, 76/24 quench

<«——Endotherm

100 50 0 50 100 150 200 250
Temperature / °C

(b)

Fig. 3. DSC thermograms of PC-glycols. (a)
As-received samples and (b) samples quenched
from the molten phase.
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Fig. 4. DSC thermograms of PC-glycol-based
PUEs.
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hard segment domains.
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Fig. 7. Stress—strain curves of PC-glycol-
based PUEs measured at (a) 50 and (b) 20 °C.
Inset shows the small strain region.
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