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A B A5 RAANE ASYA MAOS) 2 A Ega)2) wae) shegs e F, exon 2 Agste] Bt e} of
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Abstract The waste FRP produced in the fabrication of SMC(Sheet Molding Compound) bathtubs was applied as a re-
inforcement in the waste FRP unsaturated polyester matrix resin composites to recycle. To enhance the surface bond-

ing energy between reinforcement and matrix resin, composites were fabricated with the silane coupling agent[ 3~
methylacryloxyvinyl silane(MAQS)] pretreated reinforcement. And their mechanical properties and intersurface phe-

nomena were observed. The flexural strength and modulus of composite, reinforced 20wt% with reinforcement, were
dominant compared to the other samples to 110MPa, 8.0GPa respectively. And those of the coupling agent treated
(conc. 0.5wt%) composites were about 10% increased up to 120MPa, 9.2GPa respectively. We could confirm that the

coupling agent treated(conc. 0.5wt%) composites were physically and chemically bonded well through the SEM obser-

vation. Also, pull out phenomena and cracks did not occur in the interface of reinforcement and matrix resin.

1. E

slof W7ol At d%e T3 olch. F8 olF

4
7% % o SaraEdl ofg ede FAY 71ee) S3o)
g T AL Y A njHlE Qsted B #
A4l H)7 ks Aol WA Fhel 4 Aarsl T ol 2

ar
5 Eepadle] A7 4AlE oF 650HELE AAA 4
Se 7% 1REE, 9%, 549, 257
A, LA, A7) AAAE, WA, TR, ABA $ES
28 2745e] 7AREA o277 ThashAl AT
oty v, o]y Zejrdo] EER AHEHT ok olf
el Aalis HHFRY fol4 % $4Y Felsha
§ bl Z] ARk & 4 k. Zejk olee BAel

2orr oy

dels #7ohn 3
MEE A3 T
SEICLE 2 T X2

Fehade 33 ARE AdBuns

BE SHE YT 3] A Fekx

ezt g A o)zt 3n.
AF7A) ez Mo e gy, Qhel 93

Qazhy, Hed e

q, AEA Ay ¥ AEEY F

o] Yok, 2ald olF W F BEolYe T

ES
A

2
|o

rol

2 o3led A 2, 39 BAHLAE LY

23 =4
1%, oty =Y 2d2e) 437k 2aksm wrkoly
o

712 94& fishe ©Ae] dor HEHA Aye 3

g Eojstol Bhet YR Hoahs
2wol e WS #4517 weAs



14 gFae sz 48U Alx

v obd] AFiAE A4S =7 e ge A7t FAL
Zag AAeid.

w3 HEetag o] AFSH F 7P A uhye A
A Feta"gE 27, oy, AEE ole)o] A LB A}
43 whgdolct. ey oleidl whyge tF-E ¥ Arix
A FA]el =] g1z A7t e] H FRP (Fiber Rein-
forced Plastics) & AEL &= F35] 0| FT AA o)},

FRP%} & E3AS = 71E FEASR) FFo] 49)
31, 7Ae] A e, wstAdE, BT 5o 7AA A
Ao] &4a Wl oluyz} X4 b, A7 AEA A
A, R, WEA S kAl 3AE A gl
o 2%z HALE, +F F3A0Y T2, A5AE
Y Az &3 53 2e FEAME S

el 2 4t
ol A3 okt gle Aol =% HEdaz
AHgdhe BE3 FejdadHEe £A9) FR7) vekstn

73tz 7o) folst ZAF T, F4EA, v, THA
A&, v 22 E, Jdxdig]y § oofd 454 o]
F53 e} 2 87} FHE) Fo1ska gloH, gk 5
29 F7ke tEe 7Y B F55k e AA
olth, olejgt H7|E o] thEe FeAdFE BAANE &
¥Zs Eejo2E2 FRP B2 2Askgol 2% 7t
7t o] Foq B8589 AR Y FE2E AU 9l drta
A A9t 7o) BFEA] ofol o] F9 HejE whx| Iy
Zzto] aabolgde}hn,

w2t 2 QAT fEAdR Bk 23 EajdaH)
Z FRP &X AqAMA] kA8l 9 FRP & 717154 2%
ANEo} AL £ 2 AFELET] 95t o] F Ealste] B
NE g3t B23) ErloaHE ¢AE egdrg 5
o 3 FRP $& 534F Axskdct. o FRP A Z24] A}
4% B E feldfolr] wiie o] -rral’“ i
2 217k Fetba o] ARE FEsly] |AH
A1717] 15k M7taial 3| FRP & AlshA) 741"-31*|° 3-
methylacryloxyvinyl silane (MAOS) & 2|3 & %TQ}ZH
& Azslgem 53 AZHA7 Bt 7AH
AlH @Akl v )= of 3ol e} A3t

2 MEME U wY

HENE
fEds £A2 AL BX3} EeldiHE $AE o
#HEF7) Aot £ AT e T oA (F) o4 A
A=l olaz ey 2§ AMEEtged 4L £ 19
z2r}. B7kAE SMC(Sheet Molding Compound) &2 43
AbA] HEAP B T ] FRP & o7t 718 A3t odon, {8l
AfrE 24wt & FRstsch =3 5o A%E 9%
&} A 753}'7] 46]-04 methyl ethyl ketone peroxide

(1998}

A2 AMEsLodc), 18]35 FRP e~ =27k 3
&2 A3 F53517] $18ted AldrichAt AEY +% 99.
99% 2] 3-methylacryloxyvinylsilane (MAQS) & AZ &
A 2 AHg-sh et

A3

HEYHN XMal U Hotde 28

SMC &z A4 sk 3 FRPE gt 5 ol
01] 10 50wt% & Botetn BrkA)e} mlE g~

< T3] 3t RAAE ADA A

al ethylacryloxyvmyl silane (MAOS) & %-ebg-3}
ais 2ol (FAR] 95 @ 5)elA AT & olAlE
HE AHg-sted pHE 352 w5 1417 Bt Jhea) &

3 FRPE 24 AAA72 A2 o2 BN E 4}
4313}, olu) MAOS S ¥ & 0.25~ 1.0wt% e,

S| d4F U AIH M=

AA AE F3 (160 X 40X 40mm) & AH-3hed A}
H/Hs-l. /Hfsg_}_ﬂﬁ_ EE}]E bﬂE 2P "‘;{]oﬂ ;Ha;}. —1] FRP

F 10~50wtH% 2 &t A4 2 204E Arlst &
Eﬂ"l?ﬂ IEiell A el F715 AAskEA 30T
A 1 A7 EeE Aslslgda A HE Aboll 238 ubxgk
EFANE Azslge). 2] 23U W 2HRAES
FA317] $15ke] thololE & slE|E AR ofg dvjslo
AlH g Azslqict.

Ne|M EEEY

Coupling agent®] coupling &3-2 213l 7] $1s}o] ¢
3lo3 Midac FT-IR spectrometer& o]&&ko] resolution
& 2cm”, scan & 423t9] 400-4000cm™' gHo] ~
Hedgds 39t

AN E4AME

g FITUEe 2LetAdES ASTM D 6380 9
718} three point bending test =l ]38 AL 3ty
o support span®t A]He} FAR](L/D) & 16°] Hx=
= 7489 cross head speedE 2mm/mine| e}, &
A7}z = ASTM D 18229 2}7] TINUS OLSENS- b2
3lod A E WA &2 A)Hl] Pendrum type hammers
F814)7 ol 2] energy}l FAZA AT,

FAt$0|Z (SEM) 23t

ABT-130 SEM & A}8-3te) 239 %5'—71-£ ABE
Ao ddHe #Hatod gold coating & F B7dA|9} )
Eja 29 AW g F3lod wED} ASHAY o
g Falsl oy

an
1=
o > |m

E 1

2 T3]
2] sher 7
3-
20

>, OIN_Z:‘:

b

ot

3. Zot H{ nF

niy—]
e
7

B A2 2163k 3 FRPY 3-methylacrylo-
xyvinylsilane (MAQOS) #HZ

QM
g1

w1z

~
S|
a

r
o Hr

(MEKPO) 2 #4342, cobalt naphthenateS 73 &% FAR A F 4393 B
Table 1. Physical properties of isophthalic type unsaturated polyester
Viscosity(cps at 25C) Solid parts(wt.%) Gel time(min) Max. Extho. Temp.(C)
4.7 54 10 160
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Fig. 2. Flextural strength and modulus of FRP/unsaturated
polyester composites according to the reinforcement fraction(wt
%)
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Fig. 1. FT-IR spectrum of waste FRP/unsaturated polyester
composites.

(a) pure waste FRP

(b) MAOS(conc. 0.5wt%) treated waste FRP
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Fig. 3. Impact strength of the waste FRP/unsaturated polyester
composites according to the reinforcement fraction(wt%)
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Fig. 4. Flextural strength and modulus of the waste FRP/
unsaturated polyester composites according to the MAOS
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Fig. 6. Fracture surface of the waste FRP/unsaturated
polyester composites according to the reinforcement frac-
tion(wt%) after flextural test. (a) 50wt%, (b) 20wt%
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y : interface of glass fiber and matrix
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