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Abstract: M acroporous P(VA cco-TAIC) resin beads were prepared by suspension polymerization.
The influences of the amount of crosslinking agent and porogen and bead diameter on pore volume and
porosity were investigated. The results show that pore volume and porosity increase with increasing
the bead diameter and content of porogen. The airborne acoustic absorption coefficients of the com-
posites composed of PU/EP blend matrix and the resin beads were measured by using transfer function
method, and the results show that the acoustic absorption coefficient of the matrix is improved with
adding the resin beads. T he results of underwater acoustic property test show that the underwater
acoustic absorption coefficient of the matrix is evidently improved with adding 10% (mass fraction) of
the resin beads, average acoustic absorption coefficient increases from 0. 13 to 0. 65, and the peak val
ue increases from 0.29 to 0. 94.
Key words: vinyl acetate; triallyl isocyanurate; macroporous resin bead; airborne acoustic absorption

property; underwater acoustic property

[1-5]

) (Polyvinyl Acetate, PVAc)
[6]

?

, PU/ EP ,



34

/2011 1

1.1

(Vinyl Acetate, VAc)

, ( Propylene Glycol, M. =
2000, PPG-2000) ,

(T riallyl Isocyanurate,

TAIC)
anate, TDI)
trile, AIBN)
0.51eq( equivalent)/ 100g, F-51) ,

(T oluene Diisocy-
(2, 2azobisisobutyronr

( Epoxy resin, epoxy value=

1.2
1.2. 1
TDI 1000mL ,
PP G-2000 ( NCO/OH= 2/1),
757C 2h, 80°7C 1h 60 C,
,60C 2h,70~ 75T
12h, R , ( Polyure
thane Prepolymer, PU)
1.2.2 P(VAccoTAIC)
1L
, NaCl s
50°7C, , ,
VAe, TAIC  AIBN, 65T 1h, 70C 6h,
75C 3h, , , ,
3 24h, , 70 C
, 0.2~ 0. 7mm
1.2.3 PU/EP -
PU E51 50T 1h,

PU/ EP= 70/30 ,

, ; (
), , 24h, 60°C 6h,
PU/EP -
, 100, 57, 30mm,
20m m
1.3
1.3.1

10mL

[71

1.3.2 PU/EP

4206A
, 15010534 —2( GB/
T 186%. 2 —2002) , $100mm( ) 430mm
( ) 20mm
+ 57 s
GB/ T14369—1993, $57Tmm
20mm s 24h
2
2.1
1
TAIC  20%( . )
40% (0.723em’ /g~
0.37lem’/g " 0. 518cm’/ g) ; TAIC
20%  30% (34.2% ~ 34.6%),
40% 42.6%,
TAIC , :
1 , TAIC 30%
100% 0. 647cm’/ g,
60. 1%, , 0. 141g/ cm’
2.2
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1
Table I True density, pore volume and porosity of resins
PVA/TAIC/Porogen T rue density/ Pore volume/ T ap density/
Sample Porosity/ %
mass ratio (g* em™ 3 (em® e g™ ) (g* em™?)
1 70/ 30/ 50 1.23 0.371 34.6 0.306
2 70/ 30/ 75 1.23 0. 475 38.0 0.236
3 70/ 30/ 100 1.24 0. 647 60. 1 0. 141
4 60/ 40/ 50 1.27 0.518 42.6 0.268
5 80/ 20/ 50 1.16 0.723 34.2 0.318
2 3 1/3
Table2 Pore volume and porosity of resins with Table 3 1/ 3 octave acoustic absorption coefficient of
different diameters composite materials
PVA/TAIC/Porogen Pore volume/ . Frequency/ Hz 1# 2# 3# 4# 5#
Sam ple ) Porosity/ %
mass ratio (em? > g7 1) 200 0.02 0.02 002 0.02 002
1 70/ 30/ 50° 0.286 26.5
2 70/ 30/ 50b 0.371 346 250 0. 05 0.02 0.02 0.02 0.02
3 70/ 30/ 50° 0. 401 38.6 315 0.09 0.05 003 0.02 003
4 70/30/75¢ 0.413 40.8 400 0.04 0.06 0.05 0.03 005
b
3 70730775 0.475 38.0 500 0.03 0. 05 0. 05 0. 06 0. 06
6 70/ 30/ 75°¢ 0. 667 39.5
7 70/30/ 100 0. 647 60. 1 630 0.05 0.05 005 0.05 005
8 70/ 30/ 100¢ 1. 009 63.7 800 0.06 0. 06 0.07 0.07 0.07
Note: a®< 0. 2mm, b 0. 2mm< ¢< 0. 45mm, c0. 45Smm< ¢< 1000 0.07 0.07 0.08 0.07 0.07
0. 7lmm 1250 0. 06 0.07 0.08 0.07 0.07
1600 0.09 0.07 0.08 0.08 0.10
2.3 2000 0.13 013 014 0.13 014
3 (VAc/TAIC/Porogen= 70/ 2500 0.09 0.07 0.08 0.07 010
30/ 50) 0%, 10%, 3150 0.12  0.14 0.15 0.13 012
20% 30% 40% . 1/3 4000 0.13  0.16 0.18 0.16 0.16
2 2
5000 0.07 0.22 0.26 0.24 0. 19
2
. 1% - resin b et - - 4-resin bet
PU/ EP , , , , Note: 1# -resin bead PU-EP blend= 0/ 100, 2#-resin bead/ PUF EP
blend = 10/90, 3%- resin bead/ PU-EP blend = 20/ 80, 4* -resin bead/
’ ’ PU-EP blend= 30/70, 5% -resin bead/ PU- EP blend = 40/ 60
2
0.24
= 020
2 r
3 1 , 200 = s
1600H z 1600~ 5500Hz g a1l
2 0.08
’ 2
-é 0.04
2 o 2
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2
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2
Fig. 1 1/3 octave acoustic absorption coefficient of
2.4 PU/ EP . . A
composite materials with different
content of resin beads
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Fig.2 High frequency acoustic absorption PU/ EP P
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, tand 3 ,
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2
(Go— Go)Tw 2~ 5kH z
tan8= )2 (Y ’
Got Go(T) 0.13 0. 65,
6w Go 0. 29 0.94,
;T ;@ )
2 2 2
2 2 2
T , s
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Fig. 3 U nderwater acoustic properties of composite materials with resin beads
(a) absorption coefficient; (b)reflection coefficient
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