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Fig. 1 Experimental schematic diagram of testing
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Tab.1 Mechanical properties of each resin

i W/ MR/ AR/ KRFUES

HD MPa MPa NEAE /Y%

UPR_196 91.63 76. 88 1536. 48 41.57
HD85_PU 87.25 61.96 1 304,57 70. 07
HD57_PU 56. 00 18. 47 55.32 38. 46
E-51 91. 38 122. 24 1614.06 29. 37

LV-EP 92. 50 76. 97 1620.11 56. 06
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Fig. 2 Temperature-time curve of UPR_196 curing

process
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Fig. 3 Temperature-time curves of curing process of two kinds of polyurethane resins

300
(683,300)
250
© 200
3
150
(591,100.4)
100
50 , . . . . .
0 100 200 300 400 500 600 700
t/'s
(a) E-51

200

180 (7902,184)
160
140 |
2 190 | (968.88.1) (6400,113.4)

=100

60
40

20 1 1 1 1 1
0 1500 3000 4500 6000 7500 9000
t/'s

(b) LV-EP

B4 WRFEM M E TR EE-H &

Fig. 4 Temperature-time curves of curing process of two kinds of epoxy resins
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Fig. 5 Change of temperature and viscosity with time

during curing process of E-51
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Fig. 6 Change of temperature and viscosity with time

during curing process of HD85_PU
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Tab. 2 Physical properties of each resin

I/ R/

(gecm ®) (mPa-s)

MR e 2R

S B T
2T H W] /s L/ °C 485/

UPR_196 1. 247 725.43 464 213.8 3.05

HD85_PU  1.171 550.66/158.33 312 156.2  0.25

HD57_PU  1.122 24 044.50 247 120.7 0.75
E-51 1.184 27 584.70 681 300.0  0.15
LV-EP 1. 185 256. 255 6490 184.0  0.86
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Study of curing process and properties of resin
for composite buoyancy materials

GUO Hao, JIA Fei”, YIN Zonggi, SUN Donglei, Talihate Wulazibiekes, XUE Feng

( School of Ocean Science and Technology, Dalian University of Technology, Panjin 124221, China )

Abstract: In the composite buoyancy material, the matrix resin plays the role of bonding and
supporting the filling phase and balancing the load of the material. Five commonly used matrix resins
are selected and their physical properties such as density and viscosity, as well as their mechanical
properties such as hardness, strength and modulus, are compared through experiments. At the same
time, the curing process of the resins is discussed by thermal analysis method. The results show that
the reactions of UPR_196, E-51 and LV-EP are gentle and their heat release is low in the early stage
of curing. After a period of time, the temperature curves of UPR_196, E-51 and LV-EP change
obviously, and their reaction rates increase rapidly to reach the peak temperature. Because the raw
materials of the two kinds of polyurethane resin HD85 PU, HD57 PU are prepolymerized or semi-
prepolymerized before use, resulting in a certain increase in the viscosity of the raw materials, so their
curing reactions are relatively mild, there is no obvious temperature mutation in the process, and the
temperature peak is low. Through comprehensive comparison of mechanical and physical properties of
the resins, it is found that E-51 is suitable for the matrix resin of two-phase composite buoyancy
material in ultra-deep water, and HD85 PU and LLV-EP are suitable for the preparation of three-phase

composite buoyancy material.

Key words: composite buoyancy material; matrix phase; mechanical properties; physical properties;

curing process



