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Figure 1 Principle for the modification of 669 by urethane coupling
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T VE AL = /U (N-TETA) Ry 5286w Al .
1.2 BEREENE 669 HREF AEMEERH &
12,1 BBkt 669 MRERIHI & SR CMREF-BLIRR LIS 669 1R EAE Y 0. 06~0. 10,4 CBR /K
1) 669 B T = H R # H 72500 19 MDI & T1H & 70 Wk - % ] 2 (NCO) = n(OHD =1 ¢ 1 By L fi,
VL2 B 669 19 — R — DM R B PR 38 A B P30 R 200rpm 3@ N, L4 9859 BB i
JE e B AR R U N IR 2 G2 THIR 2 120°C L fR IR 4h 75 3 S 7 1 .
12,2 MEARARHES I AR5 G5 00 2R 4EUR AR 4 7= W FBHIC L an e 1 R . SEER el 1 6 A
HATIR AR R R FRS ILFE 1, 3% MDI Mt 669 (UE6M) .CYD-128 34 M A8 (ESD) (2 Hik =2
MU (N-TETA) 2 #E71] DMP30 S5 fE 45 85 h B SR 7 0 i b EE R R IR B WS AZERTHREG
WItE B2 20 R BERE Th, DIBR SR R 33, A BESE B8 5 L 5 10 T SR DU 9L & 0 A5 EL o, il AL TH T =
30°C oA 20h 5 FHEL 2 60°C AR 8h 4 5 78 45 [ 4k 0 A 15 1) R 4200 g 1) [ 4k 7= 7

£ 1 AEELR UE6M/ES1/N-TETA/DMP30 AE B3 HEA N H=
Table 1 Dosage of different proportion of UE6M/E51/N-TETA/DMP30 and corresponding component number

o7 G5 UE6M fl /g E5l M /g N-TETA Hif/g DMP30 Hift/g
UE6M-0 0.0 100. 0 25.0 0.5
UE6M-1 30.0 70.0 25.0 0.5
UE6M-2 40.0 60.0 25.0 0.5
UE6M-3 50.0 50.0 25.0 0.5
UE6M-4 60. 0 40.0 25.0 0.5
UE6M-5 70.0 30.0 25.0 0.5
UE6M-6 80. 0 20.0 25.0 0.5
UE6M-7 100. 0 0.0 25.0 0.5
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Figure 2 The viscosity of mixtures with different UE6M content(25. 0°C)
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Figure 3 Fourier transformation infrared spectroscopy of 669, UE6M, N-TETA and cured epoxy resins
Line 1 represents 669, line 2 represents MDI modified 669, line 3 represents N-TETA and line 4

represents cured epoxy resin.
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Figure 4 The loss factor (tgd) of different cured epoxy resins
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Figure 5 The variation of tensile strength & elongation at break of cured diluted epoxy resin samples
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Table 2 Bending strength, bending module and bending stress of different cured products

5 5 2 il 58 )% / MPa 4 il i &/ MPa ol AR/
UE6M-0 134.5042. 74 3408+233. 88 5.31+0.54
UE6M-1 108. 5846. 87 31874181. 88 7.81%0.72
UE6M-2 99.34+2.19 3077+59. 30 10.82+2.73
UE6M-3 89. 68+1.37 2903+41.18 16.92+0.78
UE6M-4 72.3840.93 2284+20. 81 17.49+1.18
UE6M-5 34.75+4.76 514+£205. 35 & WF
UE6M-6 4.21+0.76 105+12. 74 xR W
UE6M-7 — — —
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Figure 6 Shore D Hardness of different cured product
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Study on Properties of Epoxy Resin Modified with 669 Diluent Extended
with Urethane Linkage

LI Yu', DENG Jin-fei*, YU Shi-yi', SUN Zhao-yi'» RAO Qiu-hua', MEI Zhi-yuan'~
(1. Nawal University of Engineering , Wuhan 430033, China ; 2. Wuhan Haiwei ship and Ocean
Engineering Technology Co. Ltd., Wuhan 430033, China)

Abstract: A novel epoxy resin toughening diluent (UE6M) containing epoxy polyurethane was synthesized by the
coupling reaction of diphenyl-methane-diisocyanate(MDI) and domestic epoxy diluent 669. Different dosages of UE6M were
added to pure epoxy resin(E51) to form epoxy blends, we recorded the viscosity changes of the blends with different
content of UE6M, results showed that compared with pure epoxy resin(E51), the epoxy resin toughening diluent(UE6M)
had a dramatically dilution effect on epoxy resin(E51), the viscosity of the mixed system with 30% and 40% UE6M were
only 6.35% and 1.43% , respectively, of that of pure epoxy resin(E51). And then, the blends were cured with acetonitrile
triethylenetetramine, we studied the effect of UE6M usages to the properties of the cured blends. Dynamic mechanical test
and other mechanical test results confirmed the addition of UE6M to pure epoxy resin could induce toughening effect
obviously: the tensile strengths of cured blends with 30% and 40% UE6M were 87. 9% and 80.9% of that of the cured
pure E51 epoxy resin, all exceed 60MPa! While the bending strength and modulus did not decrease significantly. the
elongation at break was more than 8 times that of the cured epoxy resin, and the bending strain was more than 2 times that
of the cured epoxy resin.

Key words: 669 Diluent; Urethane bond; Epoxy resin; Modification
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