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Table 1 Compositions of PRA with different hard segment contents
A 1y B iy

Begh w(PIMG)/ w(330N)/ w(M103c)/ w(PTMG)/ w(T5000)/ w(DOP)/ w(DETDA)/ w( 1%

w(T12)/ w(BH-535)/

% % % % % % 2/ % % %
PRA-18 28. 94 7.39 14.78 25. 86 13.55 6.11 2.22 0. 65 0.25 0.25
PRA-22 26.98 7.53 16. 94 26. 35 11.29 6.25 3.51 0. 65 0.25 0.25
PRA-26 24. 39 7.70 19. 26 26. 96 8.99 6.42 5.13 0. 65 0.25 0.25
PRA-30 22.40 7.91 21.08 27.67 6.59 6.61 6.59 0. 65 0.25 0.25
PRA-34 16. 48 10. 99 23.35 28. 85 4.12 6. 96 8.10 0. 65 0.25 0.25
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Fig.1 FT-IR spectra of PRA with different hard

segment contents
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Table 2 Carbonyl content and hydrogen bonding

degree in PRA

- BRI LIPS A ik
W/ % WEE/e  XWEHER/%e  FREE/%
PRA-18 54.31 31.46 14.23 45.69
PRA-22 50. 53 32.73 16. 74 49.47
PRA-26 49.53 32. 60 17.87 50. 47
PRA-30 45.87 34.61 19.52 54.13
PRA-34 43.29 35.98 20.73 56.71
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Table 3  Gel time, surface drying time and curing time of

PRA with different hard segment contents

FE HeentEl/s KT EEs ALl
PRA-18 15 90 105
PRA-22 15 66 81
PRA-26 12 53 65
PRA-30 10 40 50
PRA-34 9 34 43
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Table 4 Mechanical properties of PRA with different

hard segment contents

b PR, BRI WRRRIE B YIRS/
218

MPa R/ % (kN-m™") MPa
PRA-18 8. 66 742 37.57 0.76
PRA-22 11. 64 632 59. 81 1.08
PRA-26 17.38 568 61.84 1.52
PRA-30 19.94 460 70.72 1.87
PRA-34 24. 06 441 79. 60 2.49
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Fig.3 TGA and DTG curves of PRA with different hard

section contents
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Table 5 Characteristic thermogravimetric data of PRA

with different hard section contents

R T9/C  T%./C SV/%  SY/% Mo/ %

PRA-18 236.7 403.5 21. 87 70. 94 7.19
PRA-22 233.2 403.2 24.78 69. 15 6.07
PRA-26 249. 8 406. 3 26. 17 66. 90 6.93
PRA-30 251.3 405.3 28.95 64. 41 6. 64
PRA-34 256.0 405. 8 31.27 61.25 7.48
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Fig.4 Water absorption curves of PRA with different

hard section contents
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Table 6 Mechanical properties of PRA after immersing in

water for 7 days

o EDRIEY:-94 LY Widsm

o MPa % (kN-m~")
PRA-18 7.12 687 27.31
PRA-22 9.77 598 41.62
PRA-26 12.29 531 43.63
PRA-30 17. 84 420 59.10
PRA-34 21.60 400 66. 38




A BB X PR [ R E BRI AN RE 152 R 35

2.6 mHEMEEE

Bl 5 AR B 1 9 PRA (Y BSAERFRL, WT
DA H Bl A B B 5 30, PRA 119 5 R (AR FR S8 ik
INJE AR AERE B SN 26% 1 30% I B FEIA FR AL
IN, SRR R 46 mm® F1 47 mm® B ER B TR S P RE
ARl R R, B R A Z 2R
SO A A ad RR 110 YA B i A 18 % 14 fin 5
26% Fl1 30% I, 14 Z2 P 1 3 B 285 B 16 K Tt s vk g
P R B ol 349% W, BUORIAR R N Y A R 9
JEHE— AR (B2 PRA AW 2L K R85/ I HL
LH st DI S o R 6 T S P A 1 2 i) o 4 2 SR Ao
PRA 7€ 32 24N A9 A/E 1 Ja P E 90 i RS 1 g
AR5 R TR S R RAAIG

120

FEF/mm®

#u 40f

I

0 PRA-18 PRA-22 PRA-26 PRA-30 PRA-34
G

BI5  RIABEBLS BT PRA IO EFEIARRR
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Effect of the hard segment content on the performance of
fast-curing polyurethane repair adhesives

XIE YiZe' DUAN HaoTian' JIANG ZhiGuo'* ZHANG Jun®*

(1. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. High-Tech Research Institute, Beijing University of Chemical Technology, Beijing 100029 ;
3. Huizhou Beihuagong Industry — University — Research Base Co. , Ltd. , Huizhou 516081, China)

Abstract: Fast-curing polyurethane repair adhesives ( PRA) with different hard segment contents (18% —34% )
were prepared. The effects of hard segment content on the curing time, mechanical properties, heat resistance, wa-
ter resistance and wear resistance of PRA were investigated. The results show that when the hard segment content
increases from 18% to 34% , the degree of hydrogen bonding in PRA increases, the curing speed increases, the
tensile strength, tear strength and shear strength all increase, whilst the elongation at break decreases. With the in-
crease of hard segment content, the initial decomposition temperature of PRA increases, the thermal weight loss rate
of hard segments increases, and the thermal weight loss rate of soft segments decreases. The hard segment content
had little effect on the water absorption ability of PRA. The mechanical properties of PRA decreased after immer-
sion in water for seven days. With increasing hard segment content, the wear volume of PRA initially decreases and
then increases, and the wear volume is small when the hard segment content is 26% and 30% . The optimal overall
performance of PRA is obtained with a hard segment content of 30% . Its curing time is 50 s, the tensile strength is
19. 94 MPa, the elongation at break is 460% , the tear strength is 70. 72 kN/m, the shear strength is 1. 87 MPa and
the Akron wear volume is 47 mm’.

Key words: polyurethane; repair adhesive; hard segment content; mechanical properties; abrasion resistance



