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Abstract: Solid buoyancy materials with different content of hollow glass microspheres was synthesized by molded form-
ing, with bisphenolepoxy resin ES1 as bulk material, methyl tetrahydrophthalic anhydride as the curing agent, hollow glass
microspheres named K25 as lightweight filler. The influence of the content of glass microspheres on density, uniaxial com-
pressive strength and resistance to hydrostatic pressure of solid buoyancy material was studied. The results showed that the
introduction of microspheres with lower density could reduce the density of solid buoyancymaterial effectively. With the in-
creasing of hollow glass microsphere content, the deviation between theoretical density and actual density increased, and
the uniaxial compressive strength and resistance to hydrostatic pressure of solid buoyancy material decreased. Especially,
when the content of hollow glass microsphere exceeded 18% , the decrease amplitude of the uniaxial compressive strength

and resistance to hydrostatic pressure increased.
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Table 1 Reagents used to process solid buoyancy materials
No Solvent Grade Manufacturer
1 Bisphenol-A epoxy resin(E51) Industrial grade Nantong Xingchen Synthetic Material Co., Ltd.
2 Tetrahydromethyl — 1, 3 — isobenzo-furandione Industrial grade PuyangHuicheng Electronic Material Co., Ltd.
3 benzyl glycidyl ether(692) Industrial grade Wuxi Pinghua Chemical Co., Ltd.
4 Tertiary amine catalyst( DMP -30) Industrial grade Wuxi Pinghua Chemical Co., Ltd.
5 Organic silicon defoamer( BYK530) Industrial grade BYK
6 Hollow glass microspheres( K25) Industrial grade 3M
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Preparation process flowsheet of solid buoyancy materials
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Fig. 2 Photo of deep sea simulation equipment: (1) air compres-

sor, (2) air inlet valve, (3) air pressure gauge, (4) air
power unit, (5) tank inlet, (6 ) decompression valve,
(7) outlet, (8) work pressure gauge, (9 ) water inlet,

(10) needle valve, and(11) pressure tank
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Fig. 3 Effect of content of hollow glass microsphere

on viscosity
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Fig. 4 Effect of the content of hollow glass microsphere on den-

sity of buoyancy material
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Fig. 5 SEM micrographs of buoyancy material with different content of hollow glass microsphere: (a)12% ,
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Fig. 6  Effect of the content of hollow glass microsphere on
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uniaxial compressive strength of buoyancy material
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Fig. 7 Effect of content of hollow glass microsphere on re-

sistance to hydrostatic pressure of buoyancy material
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