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F1 BRI CIRBRIR RS
/g-em™ /MPa
TG16 0.16+0.02 1.8
TG20 0.20+0.02 3.5
TG25 0.25+0.02 5.2
TG30 0.30+0.02 12
TG35 0.35+0.02 20
TG40 0.40+0.02 25
TG45 0.45+0.02 40
TG50 0.50+0.02 55

B2 BUMEOCEBH®RLFEHRR

Vac-Low PC-High 15kV x 440
2

B3 BUAMTOCHBMKEAMETEMRA

20%

2 0.40—
0.60g/cm’ 20—100MPa
F2 IRALFTHIERT S AR SIIR IR SR 1 AR
/grem™
0.40 20MPa 24h 2.4%
0.46 40MPa 24h 0.2%
0.54 80MPa 24h 0.8%
0.60 100MPa 24h 0.3%
4500m 0.54g/cm’
300x400x%
100mm 4
90%

& 4 IBLATAFHIAY 300x400x100mm HRAEE SR

65MPa
0.3%

“863,’

0.54g/cm’

50



228 , 8(2): 223-229 (2016)

0.4
03}
§ 65MPa -
gOHJ/ﬁ
IS5
S
5
<
0.1
0'0 T T T T T
0 10 20 30 40 50 60
Time/d

B5 W 0.54g-em™ WEIKIT I HKL 65MPa K E T IR
KEH BT REE

6 0.54g/cm’
155 4000m

2%
1%

El6 REfFiFhitehEititng

#3 BUAFERZEAMBIESRRKEER
/grem™ /d 1%

1# 0.54 155 1.9

2 0.54 155 0.4

34 0.54 155 0.9

x4 BUFRFENEERERFNMBTZEEHRERE

/g-em™ /mm
0.64 100x100x100 140MPa 24h 1.6%
0.68 100x100x100 155MPa 24h  0.6%
4
0.64g/cm’ 140MPa 24
1.6% 0.68g/cm’ 155MPa
24 0.6%
Buigt

B E R BB AL R (863 X)) i
RARR “Rig@RABFARL F s (18) 24
A (2011AA090600 ) F= o F A5 i 8% w41 5 5
AHER B R B RMATL AR F AR L K
%7 B (XDB06050302) *+ AL TAE#) X 4+,

5% 3CHk

(1] , , ,
[J].
2009, 28(4): 17.
(2] , , )
[91. ,2012,40(18):8.
[3] . /
[D]. ,2013: 2.

[4] , , , . [M].

,2011: 11-12.
[5] , , , . 2002-2003



229

(6]

(7]

(8]

(9]

[10]

[11]

[12]

1. , 2004, 19(2): 40.

, 2006.
28(006): 554-555.
Watkins L, Hershey E. Subsea Insulation[J]. World Pipe-
lines, 2004, 4(5): 49-50.
Van Belle B. Advances in High-Temperature Syntactic
Foam Technology for Offshore Systems[C]. Offshore
Technology Conference. Offshore Technology Conference,
2002.

[J1. , 2008, 24(3): 46-47.

Verweij H, With G, Veeneman D, et al. Hollow Glass Mi-
crosphere Composites: Preparation and Properties[J].
Journal of Materials Science, 1985. 20(3): 1069-1071.
Park S J, Jin F L, Lee C, et al. Preparation and Physical
Properties of Hollow Glass Microspheres-Reinforced Ep-
oxy Matrix Resins[J]. Materials Science and Engineering:
A, 2005, 402(1): 335-337.

Research Development on Solid Buoyancy

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

cict

,2012: 1.
U1

, 2012, 40(3): 450-455.

b

[J].

[1].

2015.

(.

,2014.

s

, 2009, 30(1): 15-18.

, 2012, 26(17): 66-69.

. 6000

1.

1.

Material for Deep-sea Application

(1.

[D].

, 1983(06).
1993,37 5 37-39.
/
, 2009, 24(02):

/
, 2011(09): 52-54.
[D].

Wang Ping'*?, Yan Kaiqi' 2, Pan Shunlong?, Zhang Jingjie?

(1. University of Chinese Academy of Sciences, Beijing 100049, China;
2. Technical Institute of Physics and Chemistry, CAS, Beijing 100190, China)

Abstract: The solid buoyancy material and research status at home and abroad were briefly introduced in

this paper, then related research on solid buoyancy material by Technical Institute of Physics and Chemistry(TIPC)

of CAS in detail. The high-performance hollow glass microspheres obtained independently through methods of

soft chemistry by TIPC. By loading this kind of high-performance hollow glass microspheres into high-strength

epoxy resin matrix, solid buoyancy materials of a variety of specification were prepared by pouring in vacuum.

Then we obtained samples with densities of 0.40—0.60 g/cm’, hydrostatic compression strength of 20—100 MPa.

After submersible buoy test of solid buoyancy material of 0.54 g/cm® at 4000 m for 155 days, we found that the

rate of water absorption is less than 2%. In addition, we also conducted the preliminary research on the solid

buoyancy material for full ocean depth; samples can meet the full ocean depth pressure with density of 0.64 g/cm’

and 0.68 g/em’.

Keywords: solid buoyancy material; epoxy resin; hollow glass microspheres; compressive strength;

density



