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Abstract : #edf/nylon 6 EHA8Y HAWVIFBEE 27497 Y8t ¥ -APS(»
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2198 AR 7718 ANEREE 2 52 S99 FE, pH, AP, L2 W
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ol 213" NH.2] NH;' bending modeZ} 1607cm™, 1575cm ™ 'o) 4 UEbhdem SiOHY SiO band
¥ 960cm el JEbT XPSE AT N 1soh Si 209 EAE BAY 5 AAY. T
¥ #2H 79 matrix? nylon 68 o) &8 GYRFWZAHE BEo] fragmentation testE & 2
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1. N &
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A Aty EgAge E3HREF Y Adae o9 BUYEA ALEHE glass
fiber= xl2ke] APAF o] okaivkz FA7E Ark o) BAHE A g spnbe w
Hoz gHAer o

glass fiber®] EAMdt HA9 matrixzte) AWZHAL Z714)7)7) Y& 2Hoz 17
FAHEL o) gtk 71 2H A AGL coupling agentS He)3te] glass fiber ERF 2]
€ fetHon AYAA Bu A AWL wmi= Aoth23]. ol#)$ coupling agentol] =
AA silane A} titanate A7t YR Z+ AN e vf$¢ AR chemicalSol QoM Abg 3w}
= EgMad weld A coupling agentd HMHE 5 ot B Apojy= Nylon 6%}
48490o] % silane™9 y-APS(7 -aminopropyltriethoxysilane) & A}g3tglt} Udutxy oz 5
-APSE g&3 e 72E 7H4a Uy,

HaNCH2CHCH: - Si - (OCH:CHs)s

o7} (-OCH:CHa)group2 silanol groupe 2 7R # 5o glass fibre$} wWgai= =
™ HoNCH:CH-CHT matrix®} ¥ 5+4 8 Yl = nonhydrolizable material® Yebdic,

7 ~APS coupling agent®] %8 mechanism® 24H 29 WA silane coupling agent?] alkoxy
silanes©] silanetriolsZ ZtFE#E R 2 ol MM s nEA} siloxanols® ¥hgo] A oji}a
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o]} zto} coupling agent2) #-87]2e vl & daid YA AAZ FTAA ez
o] HFA¥E BA =3 AvAPd vz 53 Fof i AF %3 ojs B3 HHzA
A deiAA Fu U old B A7 AzAd g Fud AAAYREY wEsg 4
B3 A HAz2AL A Qo)
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2. A9 2 vy
21 A=
& A7ANME silane coupling agent® Signaitte] ¥ -APS( ¥ -aminopropyltriethoxysilane( A-3648)) &
g e fEMdRR A Ao o 125meln AFR =7t 35GPag) PPGite) E-GlassS AL2-351
At a2 AsREE EAHTECH ¢ Nylon 6 filmE o) &34},

22 FEAdF BHAE € 2y .

EHA Y A S acetoneL 2 FHARE AHslY e FH BodEx o0dEa w
T7188 AAA}. BdHL 7 -APS 899 ¥EE 01%NA 40%(wt%) 72 ga)std
Mzstdot. =3 F899 pHE 2004 12704 gl Azsgded o FEE 1%(wt%)E
AFEFYeh o|FA vrEojR FL A FEHRE Yol HalE sdded olu XA oRe
A 1008 7HA, Al 2= 15ToA 90T7HA gelstgdt. A2dd e85 90T 908 5o
e AxRAAA FAZFHE S33HAG. A2dd FdH4E 24 22 KBr powderE Al £319
pellet© 2 %HEo] Perkin-Elmeriit 9 FT-IR(resolution=4cm''; spectral range=4000-400cm )& o]
&3t #5718 FAHSAYG. £F Felds B9 94 PHL Canberrafit &) XPS(source = Mg
Ke; resolution=0.7eV ; instrument pressure=10"Torr) 2 3= 1] thermal effects® Z0]7] <4l
M liquid nitrogen temperatureo)* #& YL exit angle® 45 Z Wt} FaME filamentS
°f L5cm=Z 22 $ A58 sample holderd) 3 d &3 $x o2 wdsid BMsc)

23 #2479 Nylon 69 ARARZE 24
gAAAE FPMdR MAelEsE Lolrr] st HedH(single fiber)®} polyamide
film(nylon 6)& AF83ted o {8 Al H(single fiber embedded specimen)& A& &Yt = A
press® 2x%E 225C7HA £ F PA film $3A ool S ¢ $71dg Moz wA Yo
700kgf/cm’e] 4EE 7bsked molders] £E7} 225To) o)2H) 9 2LEE o FYPL A
Aok o}F A vhEolA sheetd 2 ZXE ASTM DI708(6] 72 23 dog-bone HEHl2) A|HL
98kt o] AMHL Universal Testing Machine(Zwickiit)ol 231 5mm/mind] AZL£E = o)
FA7IH AEE ok 14%9) M fragment length7t B3 Xl wgdsic} 2} 5 Az o)
A fragmented specimen® %HE°] fragment lengthS AW -1 HF 2% H critical fragment
length®} IFSSE 2ol 2sied & 4 AYTHSE)
Critical Fragment Length, /., = % 1,
7, = #2]d %9 HF fragment length
O, T
Interfacial Shear Strength (IFSS) , r, = —~§"—
0p, = feld 72 tensile strength
r = fedFY g



3. 25% ¢ »&

31 AR o FHFe] W3

silane coupling agentZ ®e)d#9 HAZ HdY we FAF JFL vAE AAEL
coupling agent® %%, silane coupling agent®) & s, Aste A3, F849 pH, 19
3 HNYLE So) g4 o]g AAEFe) FHF e JFE 4HRY oS 3o

Ay Exo welME silane FE7F FAEFEE a9 vldsd 9xFMEeR ek
(Figure 1). ©]% silane coupling agentE F&q FJefofs] APAT 7tEEHA 7R ethoxy
group©) silanol group®.2 9 o} silanol groupel #Hd R F2 ¥Hgar] wEoin

A A QAQatel 9 & FRFL AAGAL SEAE FHEA Tt 2 o) Fde &t
=752 el (Figure 2) pHoll melM e 7 -APSe 2 # pH ¢ 105 F 24 Hoje] F
2o YER D o] % pH AF M= olut} ¥ FaFE HdrHFigure 3).

LxzA g2 NS FAANY silane FFFHE H LA Tt 20~30T 2x9Hd
A Aot Bola 1 ol LEAME Z+ATE eI THFigure 4).

2.4
6 —Y=-0121+1360 x X =
_ 4R = 098223 22 - -
® S5-sp=03206 2 E & E
£ = 2.0
© ‘©
V) O 18
= £
2 o
[ © 1.6 -
2 2
1.4 o
T 1.2 ‘
4 0 15 30 45 60 75 90 105120
Concentration (wt%) Time (min)
Figure 1. The weight gain of glass fiber Figure 2. The weight gain of glass fiber
as a function of concentration of silane treated by 1% concentration silane at room
coupling agent temperature as a function of time .
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Figure 3. The weight gain of glass fiber Figure 4. The weight gain of glass fiber
as a function of pH of silane solution as a function of temperature at 1% conc-

entration



3.2 FT-IR% X-ray Photoelecron Spectroscopy ¥4

#2d ol silane coupling agentZ A 2l3ted FT-IR BME 498 & Aa $x71 27189
wekA 1607, 1575, 1476 cm'9) peak’t A7) 1032 cm'' peak: 2781929 960 cm™ peak:
A& A H(Figure 5). 1607, 1575cm™’ peak™ NH; bending modes] 918 eo]i Si-O-Si mode
£ 1032em ol A, SiIOH9) SiO™ stretching band¥ 960cm 'l M vrebdch A& stz @e A
FEU 960cm™ peakE SIOH o} & peakoldl %7 2784 % silanete) W o2 A&
SiIOH®] SiO" stretching band®] 4ol 43 2487 sz ¥wol2 NH:9) NH;' bending peak:
7182 Uetddg a28n A E A condensationol Fold4E 1032cm ' 9 Si-O-Si bandE
Z34 F7sA = wkgo]l APYHFE silaned) A= propyl7l7t YERYA Slof 1476cm )
CH: stretching modex® Z7lg o2 HaoA,

X-ray Photoelectron Spectroscopy ¥4 2.2 40leVelA N 1s peak?} UYElU} Si 2p peak
= 103eVolA 4714 Ed(Figure 6).
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Figure 5. The FTIR spectra of glass fiber Figure 6. The X-ray photoelectron
treated by silane coupling agent at the spectroscopy of glass fiber treated by
various concentration 2.0% silane solution

3.3 Fragmentation Test ¥4

silane coupling agent®Z Held FaAdH7 BAFR WY Aldodle ojmd Qg na=x
2oty 7] 213t fragmentation testS 3§35 At}

FTEo wWE fragment lengthE HHBE o Fx7 F718+= fragment length7t o}t
7V FE 1Oowtsol A Mo HeolE detdin 11 oj4e) FrAME 2G4 F/MEE Jehdd
olZ2 Ry Aitd AUAGATE FEZ 10wt ¥ 9 Hdeo FxE Jeldh(Figure 7). o=
FE7t ST E AR EYUY silane Fol FHH A silane F°] 449 matrix® F& Yoz @
BAAFA Ral7l i Folet Qzheo)

A Azt 2 fragment length® A2 o 27l F3E 4o wepd a1 el
2&or 5Eo HelAztal A Ao ZHolF uebdth 2 ol4el XAzt M= W zolr} gl
Ak vy dojrt ZE S ¢ 4 AT olRFEH ALY AWNAGFTE A7 5RN
AR =S ¥ HFigure 8).
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Figure 7. The interfacial shear strength of Figure 8. The interfacial shear strength of
glass fiber/nylon 6 composite as a function glass fiber/nylon 6 composite as a
of silane concentration at three different function of treatment time at 1% silane
treatment time concentration

4. 3 &

FAAdFA FAHE silaned UE& A F8Y9 Fxo 9gEIH=dy HY wrs=
fragmentation test2FE 1.0~15%(wt2%)d& ¢ F ART AA Do Bl Es L NAbe o
Ao} gh-go] uf wa] dojipu 2 SEJYY AAE stH Huo FLEAHE B 5 Yt

pHA 92 A= silane®) 2H pHR 105%20AM HA9) silane FXF L Bk FT-IR 2
Mol s FHdFol F29 silane®) NH:2) NHs'bending mode=1607cm 9} 1575¢m o) A
FEA wat FUhghe Uet@en SiOHS SiO stretching band: 960cm oA Exo] wheba
H3H #4842 X-ray Photoelectron Spectroscopy EHEA ZHato] o}8l® silaned] E0s=
N 1s9] peak® % F7ld meld F71ge ¢ 5 AYon S 2p5 224 AL & 4 9
At silane coupling agent 2 E UM E Nylon 6 filmo] Wol e Gy U439
fragmentation test25-H ARVHADREE Fa B 27 5 1.0%wto%)NA Hodie) ZrE 3o)
o M A SR Hdlo FEESE Jerdoh

olde] AT ZAZRHEY [edfol r-APSE AeA HHz2AL FE:1.0wt%, pH:105,
HYAL5E, Ager:deez AN £ 9o
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