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PRk, ZREY, % PMMA #4224 5% iF, PUR H4-#4t 2+ 600 ~1200 Hz #= 1600 ~2000 Hz i B 44
M & #% T 50%, &F 200~ 2000 Hz ik Bro & o9 -F 3 4EABik A 18 dB, 4afb i F B KE EHEE FHA A
HAMILAIEHK 5 H] 4 218 MPa,14%,0.26 MPa,0.031 W/ (m « K) f= 28.2% ; % PMMA #4:4-% 4 10% B, PUR
B AHERRT 400 ~ 2000 Hz ok Bk 09 B0k & 4438 & F 50%), % 200 ~ 2000 Hz sk k5493 AM %L 4 21 dB,
FAPIRE B AP KR RS RE TR A MARIRA IS H o F) 4 210 MPa,15%,0.30 MPa,0.033 W/ (m + K) #=
28.4% , & —AF A Ay 3L ALH 3 S Ta 5 ARIB Ao [LRAHE, S AR T A im 3,

SCHEIA . BV A R W Aok AR LA faa ks

hE4ES: TQ323.8 ERFRIRAD : A

TE 4 E : 1001-3539(2019)08-0105-04

PUR/PMMA Foam Composites and Its Indoor-Sound Insulation Performance
Wang Zhenying", Rao Jin*, Guo Limei'
(1. Yibin Vocational and Technical College, Yibin 644000, China ;
2. Yibin University Academy of Fine Arts and Art Design, Yibin 644000, China)

Abstract : Polyurethane (PUR) /.polymethyl methacrylate (PMMA)./ expanded graphite composites were prepared by using

isophorone diisocyanate, polyether polyol, PMMA particulate and expanded graphite. The sound insulation and mechanical proper-
ties of PUR composites with 5% and 10% PMMA particles were compared. The results show that when PMMA particle content is
5%, the absorption coefficient of the compaosites - for noise in 600-1200 Hz and 1600-2000 Hz bands is higher than 50%, and the
average insertion loss for noise in 200-2000 Hz band is 18 dB. The tensile strength, elongation at break, compressive strength,
thermal conductivity and ultimate oxygen index are 218 MPa,14%,0.26 MPa,0.031 W /(m - K) and 28.2%, respectively. When
PMMA particle content is 10%, the absorption coefficient of the composites for noise in 400-2 000 Hz bands is all higher than 50%,

the average insertion loss of noise in 200-2000 Hz band is 21 dB. Its tensile strength, elongation at break, compressive strength,
thermal conductivity and limiting oxygen index are 210 MPa,15%,0.30 MPa,0.033 W /(m - K) and 28.4% respectively. It is an
ideal building sound insulation, thermal insulation and flame retardant material which can effectively reduce indoor noise pollution.

Keywords : polymethyl methacrylate particles ; polyurethane ; composite ; sound insulation performance
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2= PERE 2 A M BE AR AR 7 AR, R — R
PR R = o PDRE, AT AR Ry i S v A B A
RO B 20K S B Vg 5 R B 1 i
PUR iR ERL  ROR 2GR SR S 2 6, Pl 4%
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H & T—F PUR/PMMA / KA1 58 L i A8t
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1 ZWHES
1.1 ZZRHMA

PMMA fH0kr : ki 0.6 pm,ZE N 1.2 g/
cm?®, i UL 52 5 A BRAS D

KA 2B R4 180 wm, T R4 B AR
NI

SR — S5 SRR R : A Ak, MRS T A Ak
SR A BR A

Rk ICE: . YD-4110, b3 4k TAE A A BR
NCIF

TERGKE : srrat, E 2582 B AR A PR v

WK ER] : IDHGS-007, & KAKFHE: (1)
AR

WG A A F .
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BHER A RR AT
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F TR 24t

EFEBUTL . PX-01-005 I, S5 17 HE JE v iy
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XL 2% . 4026 B, 142 bruel & kjaer 23] .
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bR B — S SRR EE AR A A KL, B R k£ U YD-
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e ACELR B BT SRR AR TPIR A I IR 10 s
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F ik Z 0 100
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1ESGRE 20
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MRk A 25

PMMA 3 0~10
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P ARPERE D A A L 7 RE AR AL I AS, )
IR 3% I8 GB /T 1040-1992 FRAfERAT;

JE 4 tEREIN K A fL 77 B CREAL I AT, )
R4 I GB /T 1041-2008 FRiAEFAT;

SR B o T R P P A
WM J53:4% B8 GB /T 3139-2005 HRAEFAT;

W PRAALFi8 50 38+ R FH S48 25000 B A,
R GB /T, 2406.1-2008 FRifipisT;

AR RE DN A FH R P A, I T vk
1218 GB / T 5266-2006 FrufEfiFT .
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ZHJE, PMMA TR ) Z2 L 25 F9 % PUR A i 34 P4
AR ZEAE B 20k T T — R Bt iy AT % 4k
ZALEEHE AR, XA BB 8 i 2 LA A
I 75 RE A RE TR, DT Ak 200 S5 14 W2 75 B 25
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S A REXT AN [R]85 75 g () W R B
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E 1 AF PMMA &R PUR SA M EHIR IR EL

H1&l 1 ATHT, PMMA RS i o A [R] B
(1475 S A A RS SR SO ], 3778 600 Hz Al
1600 Hz Bfi th B T Weie e, X = 202 i TR A4
TR S e A 2 2R i PMMA GOk BT T 19
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HEEE 2 AR PMMA SR & & 078 L, & A4
XTI AR R B R A T AR AR L EVACR U,
PMMA fRICRL % 128K 57, AH I 525 R P 157 1 W i
FEOEE . 24 PMMA SR & o8 5% B, AR R &
#4 KL X} 600 ~ 1200 Hz % Bt % 1600 ~ 2000 Hz
BERY 7S IR R BO0T A 50% LA L 124 PMMA 73
BiF ol 10% B, PUR & & #1 KX 400 ~ 2000 Hz
U B T 14 7 8 1 W e 3R B8 T 5 50% LA L
DL BB g4 SRR, 4 m 2 A AE D PMMA fCkE
A 5 et A ) T v LR M A I 3R

AN, WHESE T PMMA fOk: & & 5 5 A0k
AR NS E AR Z AR, WA 2 PR .
zz i _10%
20 +
15+
10+
5L

5%

AL / dB

O0 460 860 1200 16;00 2600
4% / Ha
F2 R PMMA &R PUR A BHEHIGIA S K

H ] 2 AR, 7R MR 4913 0l 200 ~ 800 Hz 35 fH
W, B A APBHE AR BEAE W S R S i =
MTEIX —JEHE N, & 10% PMMA BE ST A0 2%
TR T8 8 5% PMMA ) PUR £ 5. 240
W R 800 Hz I, 7 5% PMMA FE 5 it 1 A 26
720 dB,10% PMMA ¥ it ¥ 4 A 4525k 25 dB ;
I35 451 % hy 800 ~ 2000 Hz B}, & A b4 Rk i At
RABLRNE T KR, I A2 B s BN I B
SRR UL, P i 28 19 52 5 A RHFE i A 1X (800
~2000 Hz) A4 A4 2 250 T i # IX (200 ~
800 Hz) My A1k, 31X F2 222 iy 1 (IR 00 o I
AR, T oy BE ik v e e > R e 4 3R Ak
7200 ~2000 Hz {uH N, & 5% PMMA £ i 11 -
Prid ABR K 18 dB, il ABR K 23 dB 5 %
10% PMMA £ it i A 6l 21 dB, B i
A4 0 26 dB. FFh PMMA % PUR B & 418
(1) B o SR 2 Tl R S R 75 oK (> 15 dB),
CIR R 4 el S/
2.2 PUR/PMMA . &-#H# H 5 Ese

W LR A MR T A, AT EEXT
HE S HERE TR , T BN 22 e B IR
REFIPHBRERBUEATIFSY . R 2 R4 T PMMA A~

] & S Y PUR &2 Gb kv A e I 45 M fig
REEH, 3 2 iR, 24 PUR FARER NI PMMA %
Ky, HARLSR 4 230 MPa, Wi ZHH KK 12%,
JEZE 38 2N 0.23 MPa, 47 H P i 7 A [E 4 5
) PMMA BCRE 5, A PUR B 96 B 7 4 i B A T
TR, PMMA TR 5 38 2k 5% i1 10% B 19 7 e 5
FE 435k 218 MPa #1210 MPa, %4k, PMMA i
BLMA AT PUR 58 36 7 DIy 24 el 4 S5 1 1 4 588 B
FRB] T HET, AR S A B AU R 5351 14% F
15%, [T 4 98 B 43 1] 0.26 MPa F1 0.30 MPa. VA I
S5 SRMFE PUR BRI T PMMA B0k 5 23
X H Ty 2 s B — o R B 5, (ELAOH 75 A
5% ~ 10% i FE P, 6 H g S PERESZ I AN 1k 2
%2 PUR/PMMA/ BRKAZEE GBI NF kR
o PMMATE JUGRIE /| BOAfiRKR /  RARE /

g
FERARS os it /07 ) MPa % MPa
1* 0 230 12 0.23
2* 5 218 14 0.26
3" 10 210 15 0.30
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2.4 PUR/PMMA & &-#HHFLBAPE AR

BELJER 1 RE o J2 i SR M ) I MR RE 2 — , X
PUR & & #HEHW A8 Et AT 7l 204, il 4
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32
ol
28+ = °
26
24 +
22 -
20

e FRAETEEL / %

0 5 10
PMMA 1 / %
Kl 4 K[ PMMA & B PUR B4 MR 4L
HiEl 4 W] B PMMA GORL 5 284K, PUR
B il B A BR S35 BOHE AR B e AR A, 2l
28.4%,28.2% Fi1 28.4%, 34 Jy ME A B KL (> 27%).
XJE T PUR/PMMA / KA 8552 A BRI BEAA
PERE 2 B2 KA S5 P 9, DAL S B ik £ 25
A5 R R AR U YIS DL R, 78 0 ~ 10% Y8 N 2
A5 PMMA TRORE A 5 et , N 200 B AT R A
M RZ A, PRI, W8T 5% Al 10% PMMA % PUR
BEA I RAT G R HU KSR BRI AA RS
3 Hig
il 1 PR PMMA UK 5 42 (1, PUR /PMMA
/ WA SRR E A AR IR RS TERE
AE PRIV RE MIBHIAVEREJEAT T BF5E . Horb, PUR
S G M RHIR R BE 322 th PMMA BICRL I 77, 24
PMMA fiCkL 5 1k 10% IR, 525 R 4313y 400
~2000 Hz i [l P W i 54 AL B2 8 7 50%, HL
XAy 200 ~ 2000 Haz {5l P e i 1) P45 4 A9
Kimik 21 dB, il A SR ik 26 dB 5 i, &
G R A B 1 1A VERE DR TR RE FTRHAA
PERE, HALISRE S 210 MPa, Wiz fifi K 3 15%,
JE 45 58 J& A 0.30 MPa, 5 # R %k 0.033 W/ (m -
K) I PR E R ECH 28.4% , J&— PP AR i SR B
T PRIELFIELIR AR, BEAT R AR 2 N R 15 2L
& % X ok
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