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Abstract : Nanostructured materials are attracting increased interest and application. Exciting perspectives may be offered
by electrical insulation. Epoxy/Organoclay nanocomposites may find new and upgraded applications in the electrical
industry, replacing conventional insulation to provide improved performances in electric power apparatus, e.g, high
voltage motor/generator stator winding insulation, dry mold transformer, etc. This paper shows that electrical and thermal
properties of epoxy/organoclay nanocomposites insulating materials for dsc , dielectric constant, I-V characteristics,
breakdown volatge, can improve significantly with respect to the basic, virgin materials.
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2.1 Materials
1. A 8

Modified layered silicate®t Synthetic layered silicate
Qb BN EZEE M DEXNY S0 LhEM LM £
X, 220 Polymer /Layered Silicate(PLS)
Nanocomposites(N.C)= 4t E 1210 SEXHOZ 2 a2ty
2 AN YAUCH. 0iRE Virgin polymer £= &JehQ micro-
and macro SO0 Blws O SOE A4S NFIN ®
20ICH., & DEX N.C= nano-fillerd A% &M
polymer 24 FHE A0ICH.

Diglycidyl ether of bisphenol-A 2 Epoxy resins (DGEBA,
KUKDO _YD-128 ,KUKDO.Chem.co)®t &+24~8Xi(Hardener of  Acid
Anhydride:HN-2200) ZBIHIE A5 FSHAIZCE. Epoxy Resin
£4 = totW(p/eg)= 184-190, Viscosity= 11,500-13,500(cps at
25C),Specific Gravity= 1.17(at 20T)Q HEXQl JI2+XE
NB8ICH. HN-2200= Cycloaliphatic Anhydride HardenerEAl
(2XHAl:CHi0s,  MW:166,  Hitachi  Co.Ltd) ®IIZHREE
(capacitors,resisters, magnetic colis,transformers, current
transformers ,bushing, epoxy resin insulators, wiring parts,

Nylon—slmc.)nt'morill_onite N.C3 Toyota 27 IBUMREH motor armatures and stators)S SEOA S 0188 A
layered silicate BJIE0| WS AHO0IXS EX JHH 5 ©2  Vacum casting E= Impregnation0l HIRE 12 OIA
AP o

SIoh FeH RO 2 o0 A8 Nanociay Southern Clay Products2FE 7&
OIARE JUMEEM ATXH NGz, John Lowis2 8 HECZ CloisiteBOAS B 22YRLOIE

Nanometric Dielectric cte SI=Z2E TanakaMl2l o1 70)
OIZJIMA, &2 Performance€ = Dielectric and
Electrical Insulation material2 sS40l &H BWOt 20
MCH1).olA22 EOANEY FQRF S82 a4 BN
AAEN UACH =, DY SI| DFXAM(High Voltage
Motor Stator Winding), 2AEIUHAII(Dr v Type
Transformer ),Rotating Machine S0l SXS0 MI|IH AE
dia, 88 018HE THOUA M8 g, JIHN AEY
A= FIDIJY JIAE SESC2FH YWNE NWF/ISA
EdAdt & LECHO SEHC FSOF YOUN &Lt =

(montmorilionite:MMT)E H RISt Quaternary ammonium cations
Ol MMT Clay E20l NAtZ MZ HtP=(Replace) 02 E#FE(lon
exchange reaction)22 MatE RIBOITH. Cloisite@0A= RIIH
o2 &8 =S(organic modifier concentraction) =, Cation
Exchang Capacity(CEC:meq/100g)2 M E10IA Organoclay E€E
LIEHHRACE. CEC= ZFZEXH(crystal lattice) W OIZSAH X
& (isomorphous substitution)2ZFH RKRTE SHLCN0EY
S48 UBM.
H1. Organcclay® &% ¥ E4E

HIANAME OlEE MINE JIHNNH EXHEH0| SAECZ E‘E-f NAt | 10A | 15A | 20A 25A 308 | 93A
S48 N.CE NLSINAN DEXINEHANZAM X)) OHHS (neg/100g |92.6| 125 25 o o © ©
29| Organoclay® 0I235l0 ULBREXNEE MZI80 I P
HE4l 2HSH8 ATSAC X-Ray Resul
A0 &4 4 ARSAUCH Ra;/(A;esut w7l 192 | 315 | 242 | 186 o5 |m
Organic
2. & 8 Modirier | ™™ 2MBHT|2MBHT |2MBHT|2MHT L8| HT2E«T |M2Ht
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2.2 Preparation of Samples

DGEBA/Organonanoclay nanocomposites =& 8 =& (Homogeneous
Mixtures)®idl +XI8 90TZE OE5H BSE OIF RH StA1,
Nanoclay2 100TOIA 10AIIECH IR0 EMeiE 018Y 428
HH % Nanociay Powder® S H) 5 wth HI82 28 &, 1
9 “Planetary Centrifugal Mixer” & OI®3t0{ 1Xt mBt
B3 WHE 122/2000rpm, 8F/2000rpm 2 AAIGIH ZE
ol =4t intercalate Db exfoliatedt T == MEAIZCH,
DABPASU AMSE Nanocomposites AIEHE HI=5HIS6H
K Epoxy Resins®t HardenerS HIE2 1:0.82 =288t £ 2
APty XN (UHUFL SYUHE OA NASGR
Ch. &80 EXE S829 AT 3AA ZoHE MEHMA
MgE ZY(BT)ez 2SS FUSIAL. 2 =y
EHEY JEMAHE KASIH X BHCZ UTEITE AA
SHACH. HZ2E(1 torr)0lA SBE38US JIZE 23|
HAHE £ 02 QEMAM 150T x 4A121308 SOt H3I51%
Ct. H3tE Nanocompositest= X=SI} ME & AX5H0 OIS
NI AYES MAIALCE.
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Fig 1. Planetary Centrifugal Mixer
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Fig 2. Epoxy/Organociay CompositesS DSC =4

& 48t OIZAI=XI0 HI 504 Epoxy/Organoc|ay
Nano-composites? S48 NEXU ZAAH0EY ZHE
St SHAQAEUZ DEXNSX MAD H2E S
8 AT 2l gz OE FHSHBAN JIKNH=Z,
Jd8 20M=  virgin £X0 HISI0 10A= 11.2%,15A=
8.8, 20A= 8.2%, 93A= 3.7% 12l 308= Virgin 4X
o €2 ZNE 28 = YU

J830IM=  Epoxy/Organoclay Nanocomposites 251043}
e fFUESSEHZUS LEHH 20010 KIISH Nanoclay

ERZA NAtE 8718 H2E 6tX %2 420, U2 3
S2AKE 10A,15A,20A,93A,30B 7JtXKi1e O3t |ASANE
LIEHHQACH TEE SH4OZE= FI4 ZOH0l et Virgin
E IS NCY AR 2ALA® AWUE A8 £ UYL,
Organoclay 10AS AL HNFLME=2H JDFIO OIEJIMA
T R2 SES8Y ZUE UEIHAUCH. 8 HZA DAES
Jl & HEIME EIH AEY A HBOZ {20HzS BT
MHFM4E UEHIED JAL22 10| Gs Hg22 8 0
Epoxy/Organoclay_10A Composites S E2 2.872 A virgin
ol HISHod 0.5, 15A00 HIGHG! 0.4, 20A0 HISHG! 0.24, 93A
OlHiotd 0.2, 3080 HIGHO! 0.0801 &8 NRNMEES LIEHY
ALt
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Fig 3. Epoxy/Organoclay Composites RAE =4

4 2B
NeBEI L HAR SYBUI FHAHANAHINLE HAst
A2 A  Epoxy/Organociay Nanocomposites Oi2iEHS
Nanociay Virgin, 10A, 15A,20A,93A,30B 7JtXI &% N.CY &
H I EH4HAFZUZA USE AE & AUIUL.
DSCSH O A Epoxy/10A_Nanocomposites® FL & =&
K0l 25 UEHHRD, EHSH0| S8 =, VIRGIN
Ol HIGto 11.2TC=2 ZFUE 2SS & UMUL.
T [RFE SHOZAH CUE RIISHE Nanoclayll HISHG
10A2] SEE0 It USE HWUE HE = UULE.
ZAY 2
2 SiEs MUXER MY RIY(R-2005-7-297)
HAHl Nlog +HEAS.
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