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Abstract: Optical-grade polymethylmethacrylate (PMMA) was acted as matrix material in
which spherical silica light diffusion agents A and B were blended respectively with different
proportions. The effect of dosage, spherical particle size and size distribution of light diffu-
sion agents on the transmittance, haze and mechanical properties was studied. The studies of
spherical silica light diffusion agents in PMMA resin indicate that the light diffusion mate-
rials could be prepared. Light diffusion agents can significantly improve the tensile strength
while making little influence on the flexural strength and notched impact strength. When the
concentration of light diffusion agents was 0. 4% (mass fraction), with average particle
diameter of 2 ym, the transmittance of light diffusion materials was 88. 0%, the haze was
90.1% and the light diffusion coefficient was 79. 3% , which has a good practical value.
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Fig.1 SEM photographs of light diffusion agents. (a) Light

diffusion agent A; (b)Light diffusion agent B.
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Fig. 2 Effect of content of light diffusion agents on

transmittance of PMMA sheet
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Fig. 4 Effect of content of light diffusion agents on diffu-
sion of PMMA sheet
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Fig. 5

Effect of content of light diffusion agents on tensile,flexural and notched impact strength of PMMA sheet.



30 w5 2 R 5527 3

R BE BN X RT R N O I A OGO HORREARAS R AF O T BOM R 2R Bk AR
SN AN SO BN s 2 A 2 pmG BRI 0. 400 RFERIE G Ny 88. 004
FERH i 1 o %R B AR X PTRE SO SR 90, 140 A ROBY R BT ik 79. 3%,

AR5 PMMA #4HEAT % . AL EEN B PMMA 0 B 28 1 » T FL %) 25
L " 3 1 L B T o 0 B R K+ LR S
- K 52 B B A

1E)E5 2% PMMA iR InERE — ALkt d”

£ F X #:

[ 1] BAREIR G A R AL 86 1 32 w58 B 6y #olk - i El . 200610001637, 8 [P]. 2007-07-25.

C2 0 okt EHRDT - 0007 B3 6 HUR & W e MU MR 2805 1T [T]. 4 42 4R ,2007,19(1) : 55-56.

[ 3 ] Minoru I, Itsuo T, Kazuo N. Light scattering material: US, 5744534 [P]. 1988-04-28.

[ 4] Oda M, Chiba I, Hayashi Y. Surface light source device, and liquid crystal display device, sign display apparatus
and traffic sign display apparatus using the surface light source device; PCT Patent, US 6332691[P]. 2002-12-25.

[ 5] Zovko, Charles I. EI lamp with light scattering particles in cascading layer: PCT Patent, US 6703781 [P]. 2004-03-
09.

[ 6 ] Broer Dirk J, De Witz, Christianne M R. Display device and method of manufacturing such a display device: PCT Pa-
tent, US 6320633 [P]. 2001-11-20.

L7 1B B SR SOR A [T]. A6 =4 2 A4, 1996, (8):33-35.

(81 %, ik 4. bR A - 4F. LED B ] 5 0 B i SO HOUR MBI TS (). T4 8 2 . 2011,39(1) :44-47.

[ 91 JM4Ede. #amXE AR (ML Jbat. A2 Dol Ak, 1997320,

(100 BB, srggfe. . Ta (ML Jbat . dEat KA Ak, 1984238,

[11] M4, #R =, Z i TR R A & PMMA/PS &0t popt [J] e 5 225 % & .2008,5(5):6-8.

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(RmERTRVREIEE

(b BR)EAFTXAMERA., M ERBETEME S 0R[EGLZEIL. Fkh  BRAT
M 35 http://www. yjyxs. com, EN“VEFHAG"R B, EREMEA, EMEA P L7 F 0 s d &%
ARG BCRTFOHATRAE T, BiEA Word R AR E R M L F R,

(RdERR)BHLKGEFTRAMA 3~6 MR HEBLEEAMAFRIELHALKERT R
R EREM, Mk RCRAE BFVERM N AFA S 3 AT (D ~(DWZ R, Z/ETRART%4H
I LWy BA, AR EEFBRLRGT0 R A GFESLE RN B,

LT A RAT 5 RFE R B HZ N E G RHH L L R R B EIEE 2~3 4 F 4
FR AN AN EREERE TR ALTD AL RMA S he g 2 HELFE,

(dhl 2RI R RS RIR T RA MBI TR AR R R HFFLEN.



