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E 1. 2 7HX| ZEe| el 8

. Tensile Strength | Tensile Modulus - . . .
Reinforcement (psix 10%) (psix 104 Specific Gravity Properties/Characteristics
Glass 450-700 10.5-12.0 2.48-2.60 Good strength and
processability, low cost
Carbon/Graphite 350-450 30-100 1.75-1.96 High modulus, electrical con-
ductivity, high cost
Aramid 400-425 12-18 1.44 Good specific properties, mod-
erate cost
Boron 500 58 2.55 High modulus, high cost
Polyester 150 14 1.38 Good impact resistance and
chemical properties
Nylon 140 0.75 1.16 Good impact resistance,
resistant to alkalis
Polyethylene 174-217 5.8-9.1 0.97 Low density, good impact, low
(Ultra-high-molecular wt.) temperatures
F 2. QUK ZEAe| thEHl 54
Tensile | Flexural .. | Continuous-service Coefficient of .
Density . | Water Absorption
Strength | Modulus (g-cm™?) Temperature Thermal Expansion (24h%)
(MPa) | (MPa) | &' “™ () (10-5C-Y) 0
Epoxy 35-85 15-35 1.38 25-85 8-11 0.1
Polyimide 120 35 1.46 260-425 9 0.3
PEEK 92 40 1.30 310 - 0.1
Polyamideimide 95 50 1.38 - 6.3 03
Polyetherimide 105 35 - 170 5.6 0.25
Polysulfone 75 28 1.25 175-190 9.4-10 0.2
Polyphenylene sulfide 70 40 1.32 260 9.9 0.2
Phenolics 50-55 - 1.30 150-175 45-11 0.1-0.2
AT 182 BRAQ g AF /AF BALS 99 e = 7R A2 g8 24 Aleld dojues A
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At

E 3 1N N Sy B Fe g7

Interfaces | Designation

Topical Areas

Solid-Gas

fer, nucleation and growth
Solid-Solid

Adsorption | Solid aerosol, adsorption, catalysis, corrosion, diffusion, surface energy, thin films, per-
meation, osmosis, filtration, oxidation, charge transfer, condensation and nucleation

Solid-Liquid| Wettability | Sol, gel, colloidal suspension, solid emulsion, wetting, spreading, surface tension,
friction, lubrication, diffusion, pervaporation, capillarity, electrochemistry, galvanic ef-
fects, corrosion, cleaning, filtration, ion electromigration, optical properties, charge trans-

Adhesion | Solid suspension, adhesion, cohesion, corrosion, passivation, epitaxial growth, wear, fric-
tion, diffusion, thin films, delamination, creep, mechanical stability, durability, solid
state devices, blend and alloy, charge transfer, nucleation and growth abrasion

E 4. 2850 O oiuX gt & HEH2|
Binding |Equilibrium
Energy Distance
(kJ-mol™ 1) (A)

Bond Type

Primary or chemical bond

ionic 550-1100 1-2
covalent(including 60-750 1-2
coodinate)

metallic 100-400 1-2

Secondary or intermolecular
(physical) bond

London <45 3-5
Debye <3 3-5
Keesom <25 3-5
hydrogen <55 24-3.1

E 39 foF & 1A gde A4 Fo 97
obg 7l&d sskow, BAel ge 2dolAT,

B2 BAE Pob B Rzt e T A7
o= AW AR old= U}c %4 (ele-
ment) ¥ A(phase)?te] A& Hrt oA o
ssted B840l 97 @47} AR,

TE E 49 34 72 B2y ZEER
qux 2o HY AzlE 7Ed Rk B
nigto 2 Bty nEa B3 goae] 2
F4e A e Bed 28 3= o9 2
van der Waals(London, Debye and Keesom)3]
o F2dEe] FEE FHAI = do] ol
I ARSH, ged 47 14% 1Ed BRAE
o] AzE AMAe Z3Ad dig zaxy, 2
Aol ¥t interpenetrating polymer network
(IPN)3} 228 polymer blend systemol E¢] &
coupling/toughening agents$} 22 AHrlA o) 235}

5 24708 BRAL FAAY)E Aol Fad
I AtgETh gEbA R oA AR 1A FEA

T

__4
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rz l-n i
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# 5. EIAMHZ0| hE EMREl ¥ SUHNE Zc
(ILSS) &t

Improvement

Treatment in 1LSS (%) Refs.
Gaseous oxidation 10-15 16, 18,
(air, ozone, RF and MW plasmas) 53-62
Liquid-phase oxidation 100-200 |33, 34,
(HNOj3, NaClO, H3PO,, 63-70
electrolytic)
Whiskerization 200-300 |71, 72
(SisNy, SiC, TiOy)
Pyrolitic coating 60-100 |73-75
(CH,, FeC, SiC)
Polymer grafting 80-100 |76-79

(PA, PI, SAM, silane)
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Surface tlreatment

T
oxidative
1

1
nonoxidative
|

T
gaseous
ox1diat10n

1
liquid phase

. R ! Al
whiskerization polymer pyrolytic carbon

oxid?tion grafting deposition

e e L] 1o r
oxidation oxidation in oxygen catalytic chemical
in air and oxygen containing

gases(03,C0;)

a3 1. A2 ML| Ei & Bbay

0

o] & ZAsiAl THAE Wio] A3 AlgE A
gt B8 978 #x7ke) PN g73)
A-d7tad 53 e BAz AA"S o433
2Rz A 2 fEdS AsAe 2o FrE
2EA 712 e} AREAL S FEAT17 $E sil-
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ZHAY Aert FAAF T RusoRA e o

& £

4. 7IA1H AHSY

& "AA 7led EHA vl B AHAA
o] 7IAA B4 9 19 &3 Wy Bl £ A
A DR o HrptHa B sdMe 3
JHbH o2 vpro] =e]staizt gt

4.1 270l =8t Hotuy

Rl % AW A=Et g e iR
(FA) 71779 AAAG Z=(interfacial shear
strength, IFSS) X+ A& A% (degree of
adhesion at interfaces)& W3lH, & A8 WHo
25 Greszezukol® A|¢tst  pull-out teste}
Ohsawa$} 719] 3F AFAE0|*3 A3 frag-
mentation test7} &4 ¢t}

12| 2= pull-out test WHo =z 87} 71X
o A= e ALE AWNAY A%, r= ol
o 2 (2)9F (3)el 93t 7)Ao FHH dAHH
Z¢] (embedded fiber length)e] -z Hy &

A 43,85
F ek

s

o F
T_er-rf°L (2)

= (2:; r,) X @ {coth(aL) X cosh(aL) —sinh(aL)} (3)
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%] 3. Single fiber composites (fragmentation) test

2.

o, 2 AHAY A olge] 2] (4)d ol
oE AR BT dAFGE Ao, LE &¥Fgoez
A T3t

Or ¥

T=—0 (4)

A71M o AF JARABE, v AR A

el

T, GRS 7121 dropletE BGAA A
Fger ol BA Add HEgHE WHAIA
ARAY ZE=E T3 microbonding WY TE
Yol Yt

42 SER=0l ot WohyH

2yzd) o FpHozs A de 29
3?1 short-beamol] oI AHEH A Po2HE A&
F Qe VAT FE7} o™ 1 9 Ao
x] #&<4 % (critical strain energy release rate,
G) 2 9A2=EA7] <A} (critical stress intensity
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A& (crack growth resistance) & UYelE dAL
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