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1. Adhesion
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o A& EYAA oL AFAANE A& HEAolg dn, olHF HEY
gBle E248& H&AAg g

HE@ o] At Azt A3 F A= FAHo] FAHY] HsMe HEAAS
o ZAle] AW &8s THe Fo] WA Mechanical interlocking, Diffusion
theory, Electrostatic theory, Adsorption theory, Chemical bonding, Weak boundary
layer 0] Adhesive Mechanism2. 2 2&#}?
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2. Epoxy resin

Epoxy resins< 7|74 ZF=7F 33 tdd 829 Hao] stesy, A A4
o] £ vl g wet 4L foldtA uviE 5 gl AF, AFAALY, ‘3——_131'*}?3%°i
FHHA AHEE T ot EpoxyAl HEA Y AL gutyoz
1A XA 9l H7NTable 1.), o} W& t}%¥3 Epoxy resin® A, 339 s
7l Ee degez & & o

Y F-5 29 Epoxy resin® A4 ‘%‘%‘ °ﬂ—‘& Diglycidyl ether of bisphenol A (DGEBA)
7} Base resino® AME RO (Fig. 1), tl® & Hazlo AM£EE: DGEBA typed
Epoxy resin< Bisphenol A%} Eplchlorohydrm—J 12 S £ BEoj}”

Table 1. Class of Fillers/Additions and effect

Properties Fillers and Additions
Mechanical strength Asbestos, Glass fiber, Aluminum, Silicon,
Improvement of elasticity Carbon fiber, Boron fiber
Lowering of specific gravity Pumice stone
Lowering of the coefficient of thermal expansion Aluminium oxide, Silica, Quartz powder
Improvement of thermal resistance Asbestos, Mica, Glass, Silica
Improvement of thermal conductivity Metal powder, Aluminium oxide, Quartz powder
Improvement of electric conductivity Copper powder, Sitver powder, Graphite
fmprovement of Dielectric Strenght and Arc resistant | Mica, Silica, Aluminium hydroxide
flame retardant Antimony oXxide
Improvement of adhesive property Sealing, Coupling agent

/\ / \
CH,-CH-CH,-O 0-CH, CH -CH,-0+4-CH,-CH-CH,

n

Fig. 1. Structural formula of DGEBA (Diglycidyl ether of bisphenol A) epoxy resin
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Epoxy resin® Y443 @i o 2% Epoxy resin® T4 38+t Bisphenol A% Benzene
ring® H”’} Br2 X &% Bromination? H¥# 71y dAdAE AHEsts wyel
t}. EpoxyE 943 & A% #7118 Jdd4 25 Halogen compounds(Cl, Br, F 5)&
o] &3t Wol A& %oy Halogen compoundst €44l HCl, HBr, HF 59
7122 gwrsls wdo) ub® 2 9] Polyarylene ether phosphine oxide(PEPO)<}

Zol A% #FFsle nEAE olgste 4yl don g Ffide nRAE 1
[o]
“

3. Silicon resin

Silicon resing ®Ad Yoo #FA  Sianol(SIOH)71E  #e A ZAFY
Polydimethy! siloxane E¥ Polydimethyldiphenyl siloxnae'”’22 = o] & HatA o]
o A9t o 2 A4E HAAZ AEEA, g FENS HE
AAE 332 3t} Silicon FAAE FHEAIG 2z HYALHE FAEH, & E
W AixE 71x] 7] wj & Polyethyleneol\} Fluorocarbon® & Z o7} 32
Zat2eo & HAEok RTV(Room-Temperature-Vulcanizing) Silicon-rubber? & Al
v @A EF Peel strength7t 229, 42733 Y22 F7]o o3 437t dojdot
Silicon F&AE +5 A% 2 @954 HSEY, WaESA S Jetiy 73
RFgo] FZ¥ RVT Silicon FaAlel 29 230CelA Z71zF 290CNA @7t E<t
AL 7hEd @SS HA S T

. 44

1. HaAe A=

B A A" 9583 Epoxyd2A(933MD o] d3 HiatA, FRAYE)e}
Silicond Z A (FU¢438], FAAHIT)E A &39c. F7] 2AFEE Magnesium
hydroxide (Duhor®C041, DUSLOAH S+ ATH(Aluminium trihydroxide, B-103 Y &7 &
)8 60T 2441 F¢ WFAR F A& A

Epoxyd & A2} Silicond & Ale] 7] 348 424 FEE SAA72 HEA 9
A3 e n¥ste Fxo wal 50~150rpmo g 3B Y EE Impalerg o] 43}
Mixer2 %38 th.(Table 2) Epoxyd2talel 25 FA ZA3AE 1i19 v &2 &
& ¥ A&k

Table 2. Ratio of compounding adhesive

l Composition Epoxy adhesive Silicon adhesive
Magnesium hydroxide 10~50wt(%) 10~50wt(%)
ATH 10~50wt(%) 10~50wt(9%)
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2. UL94V Sl Al

HEA S ddd e Frlslz] 9a) ULMV dd7|&o] oA 05inx5inel A|1¥L Z+z
5704 Aztste] G4 48A1F g F ALEHAT FRE DN SR A
Ao sHRelA 3/4ine] B T 20042 1024 53 FIAA AlHe FdA
& H7hstAch

Lo
=

3. Tensile strength Al E

HAZA 9 Tensile strength® H7t357] fY8ted g&al 234 Y22 ASTM D638
TAe AF AU AFsH oM 4823 H3 F  Materials Testing
Machine(H5K-S, Hounsfield test equipment Ltd.)E o] &3l UAAEE Hrletdrt.

v. 23 3 %

1. UL94aV HH M A E

Epoxy A # Al ¢} SiliconF & Alel ULV 3 Ald 23 5 7kA HEAA 2% 2
A FFol 20wt(%)olstel Al ULV vetd dar7He 23slq gAdL §H9
UL94VE Bl 2= x sttt a8y F7] 3349 3ol 30wt(%)oldFEH Ax
AlZbol F7tated V-2%5F olde dddE& Rgew, EpoxyHEAE 50wt(%)dlA
V-0589 ZA#AZE AJ:, Silicond A A$ 30wt(%)NA V-157F, 40wt(%)e]
BAME EF V-0589 Z2H4#%E Yebdth (Table 3)

2. Tensile strength Al &

ANEZ} Epoxyd &AM B F7] 149 &Fo] FUEFE AZ3REY #A
R o 2 ARES YEed, SiliconBFAe AZZEY F7HE YeEA T A
Rz NAE A&E vehid.

7] X342 3% Epoxy/ATHS A|¥ o] Epoxy/Magnesium hydroxideA|H Bt} 2
#e AFZEE YelWon, ol ATH #3 %371 & Magnesium hydroxide]
R FXFo] EolA A=z Algdo

Table 3. Test results of UL%4V

——Inorganic content (%) | 20wt(%) | 30wt(%) | d0wt(%) | Sowe(%)
Composition
Epoxy/ATH Fail Fail V-2 V-1 V-0
Epoxy/Magnesium hydroxide Fail Fail V-2 V-1 V-0
Silicon/ATH Fail _P:Ei] o V-1 V-0 V-0
Silicon/Magmesium hydroxide Fail Fail VAl V-0 V-0
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Table 4. Tensile strength of Epoxy adhesives/ATH, Magnesium hydroxide

organic content
e 10wt(%) | 20wt(%) | 30wt(%) | 40wt(%) | 50wt(%)
Composition
Epoxy/ATH 253.43kef/cm | 218.06kef/cm | 184.45kgf/cnt | 149.87kef/cu | 124.11kgf/cnt
Epoxy/Magnesium hydroxide | 244.88kef/cn | 211.66kef/cr | 165.26kgf/cnf | 147.78kef/cnf | 117.04kef/cf

Table 5. Tensile strength

and extension of Silicon adhesives/ATH, Magnesium

hydroxide
norganic content
g 10wt(%) | 20wt(%) | 30wt(%) | 40wt(%) | S0wt(%)
Composition
4.23kef/cii | 4.95kgf/en’ | 5.31kef/cwi | 6.43kef/cit | 857kef/enf
Silicon/ATH gf/c gf/cu gf/c gf/c gf/c
(19.89cm) | (185lem) | (17.44cm) | (1597cm) | (14.23cm)
5.6%ef/cnt | 5.99%ef/cnt | 7.05kef/cn | 8.21kef/e’ | 9.86kgf/c
Silicon/Magmesium hydroxide stfe BV B sife sV
(1758cm) | (16.45cm) | (14.87cm) | (13.29cm) 11.57cm)
Silicond & A2l 29 ATHET} Magnesium hydroxide® £3AAZ A|He JAAFRE
7FH 2 2 Yerd, AZE Joid ATHY © =& ZFHE HYOG.(Table 4,

5
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L °1:rL°ﬂ*1 UL94VEF olsle] daAd e Jelle Epoxyd &4t Silicon? 24 o

7] 27AE #2239 Formulationg Aoz ULMVESFe daAd k4 &3
€ Uetdio] gddA, i3, 923 5 4F FFEE HAEY AE ddH HA
22 AHRE F Y& Aoz Agdr
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