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Table 1 Formulations of PBT elastomer

sample mass /g hard segment content / %
PBT N100 TMP HDI T12

SO 20 1.317 - - 0.025 6.18

S1 20 - 0.3833 1.3217 0.025 7.86

S2 20 - 0.4312 1.4117 0.025 8.44

S3 20 - 0.4791 1.5015 0.025 9.01

S4 20 - 0.5031 1.5467 0.025 9.30

S5 20 - 0.5270 1.5919 0.025 9.58

S6 20 - 0.5749 1.6819 0.025 10.14
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Fig.1 Volume swelling curves of PBT elastomer SO-S6
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Table 2 Tensile mechanical properties parameters of PBT elastomer SO and S4

S0 S4
entry
o/ MPa e/ % E/ MPa o/ MPa e/ % E/ MPa

1 1.00 115 1.80 1.41 333 1.26

2 1.01 114 1.78 1.50 339 1.27

3 0.94 100 1.81 1.48 328 1.25

4 0.98 111 1.81 1.32 340 1.25
average 0.98+0.03 110+7 1.80+0.02 1.43+0.08 336+6 1.26+0.01

Note: o is tensile strength. ¢ is elongation at break. E is tensile modulus.
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Fig.2 Stress-stain curves of PBT elastomer SO and S4
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Table 3

ments for PBT elastomer SO and S4

Spin-spin relaxation time of the soft and hard seg-

sample T, / ms T,,/ ms
SO 2.45 0.32
S4 2.75 0.40

Note: T, is relaxation time of soft segment. T,, is relaxation time of hard seg-

ment.
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Table 4 carbonyl peak fitting results of PBT elastomer SO
and S4
SO S4
frequency
carbonyl type mole mole
/cm™ ) )
fraction fraction
order H-bonded urea C=0 1640 0.19 0
order H-bonded carbamate C=0 1669 0.11 0.20
disorder H-bonded urea C=0 1684 0.15 0
free urea C=0 1695 0.19 0
disorder H-bonded carbamate C=O 1710 0.16 0.52
free carbamate C=0 1725 0.20 0.28
Ry ti.ofc=0 0.91 0.92
AR A 2020 4 % 28K H 1 (56-61)
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Effect of Curing Agent Types on Mechanical Properties of PBT Elastomer

DING Teng-fei, ZHAI Jin-xian, GUO Xiao-yan, GENG Ze
(School of materials science and engineering , Beijing Institute of Technology , Beijing 100081, China)

Abstract: To investigate the influence of chemical structure of curing agent on the mechanical property of 3, 3-diazidomethylox-
etane - tetrahydrofuran copolyethers (PBT) elastomer, N100, the addition product of hexamethylene diisocyanate (HDI) and
H,O, and the mixture of trimethylolpropane and HDI (TMP/HDI), were used as curing agent respectively to produce two type
of cross-linked PBT elastomer. Results show that in the same chemical crosslinking network, the tensile strength, tensile strain at
break and initial modulus of PBT-N100 elastomer SO are (0.983+0.03) MPa, (110+7) % and (1.80+0.02) MPa, respectively,
while the PBT-TMP/HDI elastomer S4 are (1.43+0.08) MPa, (336+6) % and (1.26+£0.01) MPa, respectively. The tensile modu-
lus of elastomer SO is higher than that of elastomer S4, as its elongation at break and tensile strength poorer than that of S4. Low
field NMR reveals that the physical crosslinking strength of PBT-N100 elastomer SO network chains is higher than that of S4. The
strong hydrogen bonding between urea carbonyl group and amidogen in N100 enhances the physical interaction among PBT
elastomer network chains, resulting in the tensile modulus of elastomer SO higher than that of S4, while its elongation at break
lower than that of S4.

Key words: 3, 3-diazidomethyloxetane-tetrahydrofuran copolyethers (PBT) elastomer; curing agent structure; mechanical prop-
erties; physical crosslinking; hydrogen bonding
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