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ABSTRACT
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Table 1. A summary of four silane-based coupling agents
used in this study.

Trade Chemical Name Organofunct-
No Name* Chemical Structure ional Group
N-2-Aminoethyl-3-aminopropyl
1 Z-6020 trimethoxysilane Diamine
NH,CH,CH,NH(CH,);Si(OCH3);
3-Methacryloxypropyltrimethoxysilane
2 Z-6030 CH,=CCH;COO(CH,);Si(OCH;); Methacrylate
3-Glycidoxylpropyltrimethoxysilane .
3 | Z-6040 | OCH,CH,CH,0(CHy),Si(OCH;)s Epoxide
3-Chloropropyltrimethoxysilane
4 Z-6076 C](CHz)gSi(OCH;): Chloropropyl

* Dow Corning Products.
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Fig. 1. Schematic illustration of a single fiber
microbonding test (left) and a fron-view photo showing a
tailor-made apparatus for microbonding test used in this
work (right).



Fig. 2. Optical microscopic photos showing a nylon 6
microdroplet formed on a glass fiber filament before(left)
and after(right) the microbonding test (Z-6076 sized).
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3.1 Interfacial Shear Strength (IFSS)

Fig. 3 & Wl 79 2434 2FAE 4013 A
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Fig. 3. A comparison of the interfacial shear strength for
various silane-sized glass fiber-nylon6 specimens
obtained using the microbonding test.

3.2 Interlaminar Shear Strength (ILSS)
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#3128 Ao|vh Fig. 5 & Fig. 40lA RAFE 2R
2y FHdRILE 6 EFAS dsto FFat
o dold &7+ d 7= (interlaminar shear strength:
ILSS) gk wima Aolr} ss g ohFd 2
2 2o 95t} AEN.

Tmax = 3Pma/4bt

A7 LSS (Tpp)T laminate & Alolol %7|
debonding ©] ZAst=H JhEl F S (P,
AE span ¢ YH|(b), 22 NH FAMHY 2
Ak AV Ao

Fig. 3 9] IFSS 239} {AL5HA|, ILSS AT ollA
% chloropropyl 18< AU e Z-6076 o 7
< M 5L ILSS @S BAFE 4HHLE A
o)Ay ALY wng W FTAIA=I F
196% AE AA FFHAT. =T, 26030 2 °F
82% 181 Z-6020 2 < 6% FHE BAFNU
o} ool o) 1FsS A vinY W FAA=EE
Gov AMEA Fo] mAE FIFLS FAkstH
a8y 76040 o AgolE APdHeZ AtolFH
BgAergs ¢& 1ss &8 vehlifith ols
oro) IFSS Aot Abut® Zolt) o]o) tidk o]
SE B89 AzARAA oHE 3HLY
olzre]l 49e 4 Ut Microbonding Al Al
He] A TAF "eddE Aol microdroplet 9
FAole ozl dday, 98 ply o ARA
2o] BZ49 laminate o]ME TUF AP
AzE G AaA Ae)AAE AT ERAE
Bt} 76040 E A8 FdF AEAM ULE
6 X9 A (wetting) 2 313}H(consolidation)”} 4
WHog FHE ojFofAA ¥ AE AEY 7



At olgt EA7} BEFAEE FA e
Afet A Alole] AFEE ta SiA A AT
Aog LSS o #HEE 2AES Rom Fud

o,

28076

[

Commerclal size

Load (kN)

Z-8030

e
o

z2-8020

°

26040

00
[X] a4 03 12 18 20

Displacement (mm}

Fig. 4. Variations of the applied load as a function of
displacement for various silane-sized glass fiber/nylon 6
composites during the short-beam shear test.
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Fig. 5. A comparison of the interlaminar shear strength
for various silane-sized glass fiber/nylon 6 composites.

3.3 Dynamic Mechanical Properties
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Fig. 6. Variations of the storage modulus as a function of

temperature for various silane-sized glass fiber/nylon 6
composites.
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Fig. 7. Variations of the tan § as a function of
temperature for various silane-sized glass fiber/nylon 6
composites.
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