25 11

Vol. 25, No. 11

2009 11 POLYMER MATERIALS SCIENCE AND ENGINEERING Nov. 2009

310018)

WH, B B wEEW. A K BRE xE4
( ,

CHERERET AREE LR BERR A AR LA ZH(CFA) W IFFER /R LT H(GF/PVC) £ 4 # 4

XY FRT P AP AR R R T R M AR R B AR
e 4K IR B(100 Hz~ 630 Hz #2 1250 Hz ~ 8000 Hz) T 894 5 £ 4 GF/ PV C £ &4 4134

BB TR R B

SR AU, EAS @ F R AT, CFA/GF/ PVC & &4 48 Rl

%
AETRE. AL SRR KR E S AT E RN G Al e, KPR EEAKMBIER R PHBKRZ &M

BRI,

: TB332 :A

tn

(P-450)
; (TBC):;
; (ESO):.
3 (EW100):
(CFA): 60 mesh,
JSM-5610LV

: 2008-10-17
(50173033);

’ ’

: 1000-7555(2009) 01 1-006 1-04

BSWA VS302USB

; Pyris Diamond DMA

PerkinElmer
1.2
PVC .
160 C 15 min, . .
: PVC 100 g, TBC 130 g, ESO 7 g, CFA
20%.
1.3
1.3.1 [& & MK, [ 6], -
. DA ., 1/3
, 80dB. 250mmX 250mm.
1.3.2 o/ Fma e, JIS-
L1096, 8.19.3 B .
1.3.3  [8 R, 10Hz, 3
min, —100 C~100 C,
1.3.4 SEM # MK, ,
5kV.
2
Tab. 1
. : 17~97 GF/PVC
(2006C21081)

E- mail; yfyao @zstu. edu. en



62 2009
= = .
, 10"~ 18 CFA/GF/PVC . Fig.3 .
2.1
Fig.1 s
o b b o
; , CFA/GF/ (100 Hz~ 630 Hz),
PVC GF/PVC , 500 Hz , .
b b o b
2.2 . PVC
# ks
2 11 (D
. . =
, Fig. 2, Fig.2 , 11 R ; (630 Hz~
CFA, tan O 1250 Hz),
9 =
. 100 C . 11 10dB/ ; ,
#
tan 8 2 D ’ ’
CFA (1) 6dB/ ; > 1250 Hz)
’ 2000 Hz. 4000 Hz 6300 Hz
. , (D .
40r
= ~—=GF/PV( °
) g Tab.1 The correlative parameters of typical samples
N Composite Areal density Thickness
0.
structure (kg/ m?) (mm)
= 1* GF/PVC 1.104 112
3 1.0f 2% GF/PVC 1. 640 1.47
I 37 GF/PVC 1,904 1.74
2 3 4 2 @8 4% GF/PVC 2.762 2.47
Arcal density (kg/m’)
, _ _ 57 GF/PVC 3.621 3.24
Fig.1 The relation between flexural rigidity and areal density
67 GF/PVC 4.131 3.64
[ 7% GF/PVC 5.235 4.76
1.2
87 GF/PVC 5.771 5.11
. 97 GF/PVC 5.997 5.56
"g . 107 CFA/ GF/PVC 1. 091 1.35
“ 0.4} 17 CFA/ GF/ PVC 1.613 1.78
[ 127 CFA/ GF/PVC 1. 891 2.17
0.0F - ) P ) 137 CFA/ GF/PVC 2.736 3.17
-100 50 0 50 100
t('C) 14 % CFA/ GF/PVC 3. 504 3.95
Fig.2  Comparison of dynamic mechanical performance between 157 CFA/ GF/PVC 4.133 4.77
unfilled and filled CFA samples 167 CFA/ GF/PVC 5.224 6. 12
2.3 177 CFA/ GF/PVC 5.746 6.55
18% CFA/ GF/PVC 6. 024 6.94
b o .
(R) Fig.3 , s
R=20lg (mf)—47.5 (D . ,
: R— (dB); m—— (kg/m*); . .
f— (Hz). (D ) , , ,



11

63

i
}
i
|
i
i
!
i

Coincidence effect

control}

Sound reduction index (dB)

0,55 300 7501000 2500 50007500
Frequency (Hz)

20

Stiffncss and

ocoatrel |ovitred Coincidence effect

Sound reduction index (dB)

. i Vit
100 500 7501000 2500 50007500
Frequency (Hz)

Fig.3 The sound insulation curves of different areal density samples
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Fig.4 Comparison of sound insulation performance between unfilled and filled CFA samples
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Fig.5 SEM micrograph of broken cenosphere

Fig.6 The schematic graph of sound wave transmition through

the composite filled with CFA
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Sound Insulation Property of PVC Matrix Composite Material
Filled with Cenosphere Fly Ash

YAO Yuefei, GAO Lei, YANG Qiongli, ZHOU Geng, FU Ya-qin, LIU Guan-feng
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology of
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

ABSTRACT: : Glass fabric/ polyvinyl chloride (GF/ PVC) composites filled and unfilled with cenosphere fly ash of dif-

ferent areal densities(thicknesses) were respectively prepared by moulding process under normal pressure. The flexu-

ral rigidity, damping property and sound insulation performance of CFA/GF/PVC and GF/PVC composites were

comparatively investigated. The results show that under the close areal density, the flexural rigidity, dam ping prop-

erty above room temperature, average sound insulation index and sound insulation index in high-low frequencies(100
Hz ~ 630 Hz and 1250 Hz ~ 8000 Hz) of CFA/GF/PVC composites are higher than those of GF/PVC composites.
The flexural rigidity and sound insulation index of these two kinds of composites increase with the addition of areal

density, the increment speed of sound insulation index of which is largest in low frequencies, second in middle fre-

quencies and last in high frequencies.
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