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ek Aok, ACCC Aol E(300) &)F FAZ(outer film, 305) 2814 =A< A Fo|(composite core)<t

shubolate] ZF(layer) o2 ® dFulE HYEE (aluminum conductor, 306)E 7}A T},
EE I ol mEZA AQuE H Aol shtolite] AREl(fiber type) ©ZFEH Tho] A
2o EH

F7H71Ed AHg s & g,

303)= sf
S . & 2l maEw, B-2efA(Staging) E=/R AE-29 7lEd
T I E(feet) ZHE mlET 609 E EE 1 o] AAEEE

g4 30] (composite core,
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58379 ¥
AT 1

AF/aA MEY2E FA4ses 4] $A MEY 2 R (resin matrix material)Wlel] &&= H59 o]
wako 2 ARE S8 AS(glass fibers)} 249 Zdojubsko 2 AA4E 2 A9 (carbon fibers)E ¥ 3}s}o]
TAEE A B A7) AlolEel gloiA,

A7) 8] Adfr(glass fibers)7} €2 A -(carbon fibers)E ERaL;

A7 /A EE 2= Ao (composite core)S FAFEE U (cure) T oA aL;

A7) A FolE EYAE HIE ZE I A A IS EYE st e 1 olAte] ARA =& v xEE)
of A%

A7 ®FA Adf-(carbon fibers)7F 15 MsiE %33t B AS(modulus of elasticity) ® FAHE AS 54
o2 & FAhIe] BA Y| AolE.

A1 3ol gdojA, A7) f8 Af(glass fibers)7F 6 Msi - 15 Msie] HY el = eA A9 (modulus of
elasticity) & 7= AL EAHoZ st 30l 17 7] AolE,

d

7% 3

A 2 gl QoM 7] F8 di(glass fibers)7F S8 (S—glass)E X3l AS EA o7 sl A A
B A7) Aol

AT 4

A1 el oA, A7 FA FZork 200ksi Q] IFAEE M E AL EHOR = AT B 7] Aol
B

7% 5

A 48kel dojA, v A FZorE 7 Msi - 37 Msi9) HY el d= v AIS(modulus of elasticity)E 7}
7

AT+ 6
A 53] QQolA, 7] @4 o7k 1.0 X 10 /T WA -0.6 X 10 /T 2] W9 o] A& ABFAFZ 1A=
AL EAo® s 4 ;o2 BAE AY| Aol

= A lE H o A2
o3 Ao}, ¢S AAEA Y, B aHe A1 A (fiber reinforcement)ol ¢l3] HAlE A 3o (composite
core)9} 18] FT7hE AFEF(ampacity) S AL AeH A e & e dFHE AYE 9

) ZeiRel WEZ A(matrix)E 7FAE AH(electrical power)S A&7l Y3+ Alo]E(cable)o] #3F

G Blel Af(fiber)9t 71424 4°A (thermoplastic resin)® FAHE A FAE ANE7] 93 A =71 9

£
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2&, AolE(cable) We| 3}F A A 24 (load bearing element) 24 B ¥ Zglxg A FE o]

|o] & (electrical transmission cable)& A|¥3h= AolH, UF BAHE Zd+2Y I9E

A A AolEE S3A ARE dgste BHE AT Folvt. shte *40/“7}’\*3 E=t

Aol Eo] AHA A (sagging) F=FH 3WA s aHH o AIA7|Ed 875HE A BEAE 7

CEAR, fFE AR Ertad FAR A" FA = Sk {%o‘%‘:(ampamty)% Sste] &
T, 3 90T WA 240T, Hx 1 oo 2522 FF3HA] B3}

w59 1§

S| dste= A
A7taA FAA ol EEld 5EAHES AW (processing method)ol 234 YL Agts]ojzl), Fale] A
U AA (volume) & FAO 98 %] v & ¢ 2 AFE @8 T & Sld. 7] Z2A 2 (process)
A7NA AlgE flatd a7HE AEE A e AR7F T8 ZolE AASHA Xt delrt, F
o] AW Ee] A& E(processing speed)E TE2A| =9 zHA] WAE 5] dA AdE AT, 4
o, 544 = (extrusion)/1 L (pultrusion) thol(die) &2, ¥ IS 7HA = o 369149 dol&
7HIY. 9 71 el @4 A (composite) 2k Hhol(die) Abelol A wiz RN Z1H ol AAZE AAA
. E7ka/d (thermoplastic)/ B Ed (thermoset) FAE A%k olH g AA~go ML Es oF 3 A/ XA
QIX /3 Atolol H9loll k. Z& el 2~HE(polyester) 9} H'd ol~HZE X (vinyl ester resin)& ©]-&3}
72 RJAAEAA NN FAAAE A = Advk. 2 mtd(nile)d] AolEo] 2E w, ol
=Y AYEEes FH40R 38E 7 v WA a5 REA7A Kt

o
o T

—|~ mlo
>

[ [~
_>\J_|(
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kit
fr
L

weba, A5 d&ahe A (sag)flol S7HE AF-&F(ampacity) S FXAZIE BAH R AP7bsd A
o5& AAls= Aol ukghAet. delrk, A#abyd st FdaelE FA (configuration)# Fd(tuning) S
383t 60 ft/min7kA] = 1L o]t HEoAe] HEE 3&stE FA(process) S o]&3te FAHIAE A

2k Aol whgrasiet,

Zdo dZny A9y ZHBE7 Ao]E(aluminum conductor steel reinforced cable, ACSR)ClA, <Fw&H
AEE = A (power)S AE3st, ZH 79 (steel core)= A=A (strength member)S Al-&3tc}. AYE 7
o

TARLAEY] A" B84 SAEC s FEEAAH, A7) FAHLAES ARF-&F(ampacity) =
A, AF8&F(ampacity) > AlolES FdA FH(power) S Hll= Ao FAA . Aoy 4o 7t
H AF(current) v ¥ (power)> HAEAY #ZsZdAe digse= F7Ho dleo]l "o, Fx74 o
(core)d] iAo w =& IdBZAT7 722 FAZF S staL, AlolE A (sag)d] AH/E 7] W
of, #=g H(heat)& FAQ AolEo] &7 dE ofefjol i HAEF . HIF AL ACSR Aol &
A (sag)H HHE A=A E874 SAolAe @A wsigle] AEHA HlojA A (basis) dolA 75T 714
o] 2rolA ZrEEolA ¢ k. #AG Hole] AIZFESE 100CE dol ZhsE AW, ACSR Alo]&2 AololA
AA T ANt opye} Zekaga g2 a4l A (elongation)S FAA "k ol el W
st FEg 24l AR (line sag)s AT o] 24l AR (line sag)S 20030l 1= H-5F-2] A9
A (power blackout)2] FH HUAE T ht=EA AT, 2=A%S 795 kemil ACSR '=@lo]A
(Drake)' ZAYE L} o]ojxl LukA <l 230-kV &4l 7|7 3}5 @ el¥(electrical load rating)S 1000A¢] #
Foll dgsl= o 400 MVAR &3t wabd, Ad FAlo]E(transimission cable)d 3l5 AY §3F(load
carrying capacity)S S7FA1717] 9814, AlolE A= =g 2 AFS F=skA] oA S7id AF&
Z(ampacity)S 3 &ste UAlE 548 7HAE FHRAE o]&ste Aoz AAFojxokgt g},

H 2 AF{FEF FS(ampacity gain)& A Aol E(transmission cable)d] ZAFE Eeixns AYEH 9=
7N QiAo d 4 oy, HYH AFE ZUMIE AL AL FAE FUMIIZ AHH(sa

g)ell 711t QD} wolzt, F7keE FAE AlelE AA s Z(infrastructure) WellA Alo]Eo] F7hE <l
Fe AHgeE AS agdn. olfd 2 Y] Svbe dwbeR pxAQl B dew v, EE 1Y)
A HdE Bl e HAlF(utility pole)o wAE  agth. olEdk SR E FA(infrastructure
modification)> drtHoz AAHor AP x| Frh. wehs, dEshs AL 724 2 HlEs ol&st
AA A7A A AlolE Ao stF % (load capacity) S T7MAVIES s AAIAQ 5717 AT,
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A HE T

dFuE AYE A Fo)(aluminum conductor composite core, ACCC) B Aol&

Mgkl ACCC Aol &2 wlE™ ~(matrix) ol B33 sk & “ro]ide] Afetyd 274 A (reinforcement) 2
T4 g aiol(composite core)E 7H A7]A AolEolty. FAaiol= A71H HYH  Skolof(electrical
conductor wire)EMX ZRZITH ACCC BAA0)EL =o-2ho e e AYE (conductor)o]n, A2
QA Zws} Felx _%}(elongamon) 54¢ dehlle §9 10008 Wi 2EelA AEHeld & k. oA
el AAeol 9o1A, ACCC ACIEE 100TF Wi £xelA 5T & gla, the AAoIAE 2000 Wi
emelA ZEe = QIth HALE 94—% 42 7F ACCC AlolEe, AEe] AAH FAdA L AAH W
o] Aojm 50% THE Eale] Ao)Eo] vl3] 2+<l ol (line rating)<

= TWH7IEAM S EAHES
[e)

8 r

2 e M2 d AAlde] o], ACCC 74101%% iii‘%‘( rotective coating)ell oA Eelel A
S (composite material)® TAE Fo|2 FAHECY. AABEE s e 1 o)A ARFEIYOoREE A
oA il wlEZY 2 (matrix) el E3 th49 4 Tr(flber ?L JEoZITE. ACCC Aol &S] Fodk S5 T
27 Folo] A Moz vo A Ao AuHon o gal Aot AAo] o L ACCC AolEe A

7] #o] AR Y FAZE o 7hew o AsHA QJ—, @xﬂﬁ,gi L F-oolA F7rARl HYH AR

F7He S8 my gEyor Fdd FAE 7kl dYy AolEe HF&F(ampacity)S FIMAIIIES

Sp. o AvIre] A (durability) e 7MAE BATOIE MASe AL wa Ay, $4 Awiig)

(composite strength member) & 2 40 #Fsojofyt 3, Y& HdsAHomE F7ld AEs2LoA 181
EHo A= & 7|zl FulE FHe Aot

A Aol A, B ubge A5 =2 (thermosetting resin) oA Holm dhjolide] dojwtgko 7 nhaks}
HE AdAoR A&H5H B A BYoz o Fofxl JEgE FAAE (composite material)® FAHE UF-=
o] (inner core)¢t, BAZY FA UoA Holm shfolie] HAojwbgFom Waksiy i Ao ALA] B
74 AREReR o]Fofxl v Afe] FAEE FAE F-Fol(outer core)9t, 1 FAHIANE EHN
= 9% FE(outer filmES 3= A7 AolaS % FHIAE /MASt gon, FAFAE Hox
160 Ksi®] 21#7 %= (tensile strength)® o] FoRt},

T gE AAAdA, 2 Wi WHe AY] AolES s FAHI:E AHEste AL MAEY. Z dAES
A A ME-A(fiber resin matrix)E FA =S st ‘“t 1 o]l EhH Aoltgro 7 Wheksly o] A
a1 AR R ALHR A BYs FA(resin)E E3A A (pulling) sk ©AIe}E, shito]/de] thel(die)el
osiM AAe 7stety gFoew ARE °L5(compress)0}E% Aol shufolidel Al 1 the] ElYS FallA A

WEY S M (processing) st @A, v2%E A&F(outer film)E =Y (introducing)ste TA 9},
Joll A v AE5& ¥ (wrapping) DA, A Folet Z® (coating) S HFEF o=
shipol el Al 2 tho] BSlE &3l AT AE A (processing) st ©ASE, 2Elal Aol IR S S
AR o] oIt

gyl g4
thorsl AAjdoA, BE Y (protective coating)< #|ZFel= FoF Z® O & (pultrusion)S HE3H, o=
o] #olE X83lE FA(resin) A9 @4 2HF &3S EIE oS W(factor) ZHE FAE

®oage] 4719 54 % tE 5Y5e AVE EUe 3R o 2 owwe] gAd 49 oA g% 33

12 2 2o wE dFnF AYE (aluninum conductor)? F709 ZF(layer)ol osiA 240 W4 g4

= A4
Fof(composite core)®t F FAHFAE EASE dFulE AYE A Fo(aluminum conductor composite
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g8 F/e S (layer)d 9% HEF(protective layer)el oJsiAq =&
S TAEE 4FuE AYH $AdFOI(ACCC) HAF AlolEe A A=

w2t ¥ owe] wE g4s0) 9 Jse] A e e BRe EAsE B
w3e B el WE g4l AUs] A% WwEel o4 AAde vus

w2 »wa‘vﬁ/ 7%;% AL

T el 543 ololdl(item) S HERATH. = 104 e] g ofo]

FAe ool S e, olE B, & 39 EWRE (102)& = 1914 E=AE ofeld(item) ¥} Fdsh. &
g, = 2A Y (scale)ol BHAl mAIS 1 Ha= glont, ¥ Wy WHeA m=AGES A

Eoabgo] whE ACCC B Alo)Ee] A#H7t EAEoj =, A7) ACCC B Alo]Ee i B (carbon)/dlZ

A (epoxy) =, ﬂr o] FE-AF/AEA =, AE EW A= (Kapton surface material) 28]3 7)stAFAA] A4
o] dFuy 2EW=(strand)d T HE= I o9 F(layer) o2 o]FofZ, FA4249 W /M9 F(layer)
S ¥33th. FE=H-A(strength member)E= ©F 0.375 QX9 & AL 7IA] = 250 &5 Advantex E 2-d+
[NFAS] €5 F(outer layer)ol 9J3iA EeARL, °F 0.2891A19 AAES 7HA&= A=Fd A T700S €4/

WS (inner layer)¥}, ZL2]al oF 1.1080 S1x¢] A4S 71x&= 1370¢] Alvhe]Z Pare] <+
EdE=o] 9% F(outer layer)dl 9aliA Z&selet. whae AAl 992 oF 0.06 AlFdAelH, £
e 0.05 xﬂﬁg—o HolaL, P LFuEe AAIGL oF 0.315 AFAxoln, B dFulFe] A
0.5 Aotk Ul ghAh ZEHA U] Aol digh Ao v&-S FAC ol 65/35 o],

)

Ik

Els

9

ZA 2 FAAEG. FE-AR/EAl T2 oF 0.7415 19 AAE A E 99 ATEE F4Y dFuE ~
st 9]

O~

3

oF

o}

o gk 94—‘7'— %E] = AR v FAll 3lelA 60/400] T},

¥ 1
E-2] (E-Glass)

Advantex =W (Roving) (250 Yield)
A=, Ksi 770
v} A] Al & (elongation), % 4.5
o1 4 A= (Tensile Modulus), Msi 10.5
Zz2

B (E9)
Bt Toray T700S (Yield 24K)
A=, Ksi 711
012*ﬂ1¢(Tensile Modulus), Msi 33.4
v} A] A& (elongation), % 2.1%
A% 1bs/ft3 0.065
AHdE A%, in 2.8E-04
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* 3

o|ZAl WEZ A~ Al 2~®l(Epoxy Matrix System)

Araldite MY 721

AN ZA gk, equ./kg 8.6-9.1

oA S & (equivalent), g/equ 109-

A% (viscosity)@50C, cPs 3000-6000

W% (desity)@25C 1b/gal 1.1501.18

Hardener 99-023

A= (viscosity)@25C, cPs 75-300

U5 (density)@25C 1b/gal 1.19-1.22

Accelerator DY 070

= (viscosity)@25C, cPs <50

U5 (desity)@25C 1b/gal 0.95-1.05
FA Rl AAjeoll A, S-FEl(glass)7F 7] A#9] E-frEle ¢ Ee EFE 9t dAsd & Q).
S-frele] e ofdlo] TExAA Foixitt,

¥ 4

S-f(glass)

A=, Ksi 700

v} A] A& (elongation), % 5.6

Sl A7 (Tensile Modulus), Msi 12.5

2 g o whgo] oAl A Rl AAd7 ZAIHOR HEE =HES FIZ2 3] o|slol A HE sl 7]1EEH o
Aoy, a8y, B dge g tE YJHRE FEEE S 3, o7|A JIAE AN R AgtEE oz o]
FHoJA= AL oy, gl o]#d AAHELS E WAATL B Wy HYE GAAEdA Tud] AEstE
F AFEAR = o},

ACCC B.7F Aol E-(ACCC Reinforced Cable)

B oaye W7ketA]l mo] Hajo B3k Aol Ay HAjE o5 ®H FHE(external surface coating)S F7}
2 ¥kt A A do glojA | g Fof(composite core)E IEZ A(matrix) W] £ v = 1 9]

ol A Eld(fiber type) SZF-El 9] AH HAA(fiber reinforcement)ZHF-E ksEolzx FAAR
(composite material)E =&t & W] F7HAQ AHAANde ¢Fvg AYHE FFo (aluminum
conductor composite core, ACCC) HZAAIE o FAFAZ A&3th. 7] ACCC AolES HE Hul
(electrical power distribution)& 3te] #AFd 4 Ui, 47l Ag e 24 2 A AES
Fosht, = 12 ACCC B AolE(300)2] AAldE =AY, = 19 AAdE §A 39 (composite core,
303)E Xl ACCC BA AlolES Z=Alsta Je=dl, A7 @43l ¢FvE AYH (aluninum conductor,
306)°] #l 1 S(layer)el oA ZeiAQl vha Alf BAl 2 ol FA] %] 34 F3o](inner core, 302)9
a8)a F AR B 2 oZAl 422 314 f)F-Fol(outer core, 304)E F7IE ETITE, o] Ek A A] oo
A AYdE I E PR SR vy AdElE 33 4FvE 2EWAS(strand) & EFET
AT Al 1 F(layer) AT E Aol 4Frw AYEH(308)9] Al 2 S(layer)ol o F7FAo=w &9
A=

% OIBlA EAIE B o] F74HQ A, $450)(303)F LT ACC BB ACIEB00)E EAt
e, A7) FATe: nEmY EE AEE05)0] AN FAR, Ba *% R 3
Baol(300)% FE AR WA 2 AFA FA G SlPmel(30n)E
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(protective coating)< ol3tell A JAlsHAl dH Y. ReasL AYE(306)9] Al 1 Tl 9alA F714
o2 Zpednt. Al 1 F(layer)S AYE(308)9] Al 2 Z(layer)ol] gaix FrHH oz Eeanielc),

E odlgo] 70l 200 Ksis dE gL AsFoz= 200 Ksi WA oF 380 Ksie] H9 ol = AF33

(tensile strength)E 7}A™, 7 Msi® Y& U2 HA3Fo2E= 7 Msi A 2k 37 Msi 9 #HY do] 9+ &

AGE 7Y, 45T E Hv g AEZHo2E 45T A oF 240C T 2 o9 Helol e #Asex A
W

S8 JbAm, 1.0 X 10 /C o]ate], 1 Asdom= ok 10X 10 /C WA F -0.6 X 10 /C ¢ %9

q3le], M= g2 wEdx A8 2 A4S el (fiber

A71elA ZE=E He el e FAEIE 2]

type)o] AFREolA 4% 9t} MEYA W Af EHJEL olaldx] AuEolrt, WA, wEEA Q8= A
& EEth(embed). e L3, WEg A vpER Hw, AHE F5(unit), 35 FA(load member)=E A
S gtk MEE 2= ACCC Alols delA =29 (physical force)s AH%E®: Gdd Fulomx #Fa)
5 Af(fiber) & REIT, WELS AJut FHI $o02 AR5 Ei(embed) th3h(bundle)d 5 At
2E B9 #7134 (organic) =X H]F7]H (inorganic) 52 2 X Ao, AdEE AL ofyAvk wEY
25 AFAA(glue), A (ceramic), T WEZH, FXA(resin), oNFA(epoxy), F48E olZA], 7]E

(foam), de}~En(elastomer), o|ZA] ¥ EU=(epoxy phenolic blend), ®¥ ©& 1A% Z# v (high
performance polymer)$¢} #2 AMEE X3t 4= Q. FAAES WEH: A5 EA ALEEHgd = e &

CEEREEEIY

HIE o2 A&7t ARgEd 013131@— B aEe] dAaEg AAds FAE AFA FAE AR &
o] YmARES ZaA, FA(resin) EE ol FH A (epoxy) €& WEYAE A= AMEEHE &
ATk, 2y, o FA ”x] TA 9] gol ARE2 01945{} ANz 2 EEE st} sk AL ofyAN, tE
BE B MEYHE Aues B wddd 23T & wwe] ddaole B Ul 54e dAstEs £
el 2 SA4ES 7 FAGesinE EFY S Sk doprh, & el wE 4

2 A BE AHe FA(resin) & AMEE & vk £E, e AAddA, FAES &old /S 9
sto] AAE I, 2 dge] mEW, vt 2 HAdE(viscosity) B2 & WA (reactivity) R H%
A& A gl £E5F 9oty HAgEoA FE vk, A AN, dFA FFE - AIAH(epoxy
anhydride system)o] AF&Eo]&d F% Qlt}. Z¥(fabrication) Bw ofgl ol Q7 H = EAFS Yste] &
A A|2ES HZ 3l F a3 W(aspect)S HZH Zu] MI|X|(catalyst package)olt). E wtyo] wEw, =
W (EE A (accelerator))E, dE Eo] TY9(cracking)E o1 FE YE HAo FALuS(side

reaction)S 73 #2 AIRE dlel HOgY A 78R S (cure) S AAPIET HAHFlH oA ofgt
koh, T3k, Zull(catalyst) 7} '7;7}51 ZE F9(pot life)S 95t e oA v&A (inactive)d= 1,
Z % (fabrication) &<t 7F4 2143 £ gl (pull time)S ¢ste] & &5 oA] o}F A3 (active)HAThd =
gk npghA st

Q
N

1Al ool A, B ol ~ElE S (vynyl ester resin)e 2 =9 A TAS 9t 59 51 A e
Ak, e dds, dyFEE3=H(epichlorohydrin) 2 H]2~#HE-A(bisphenol-A)¢] ¥ AAHE<Q] o
| ZA] Fxojt}, I TIE AdE =& £ HAdE-A UadAY o Z(diglycidyl ether)ollﬂr. =
I+ Zglolelglolnlo] =(polyetheramides), H|Z=WE]wpo]=>(bismalimides), TAF3F F<E(anhydrides),
olu|=(imides) S E3HA ®rb. =3, FAA(curing agent)= T FA IOl FA9k AWyl 24
EA0 webd deEod s Q. dE 5o, FAA(curing agent)= A= Egofvl(aliphatic
polyamines), E#]ob]=(polyamides) B °]E9 #4€ Fu7l @ %= vk, th& 44T FA(resin)e 27
st A, D7k A e riadAor WYdd 4, Askd 4 (toughened resin), dTLEMA O R

4 n
oy

> 2

>

vy

fr oo
rlr



[0031]

[0032]

[0033]

[0034]

SIHS31 10-2014-0053398

M H F=X](elastomerically modified resin), W7]'s A (multifunctional resin), F W& Z=X](rubber
modified resin), AJ9Hit ol~E|Z(Cyanate Ester), & ZZA|SH} X (Polycyanate resin)& X3 +%
ATk, dF A A E Gk A=, AgE= A2 obYAE, Fl=(phenolic), ol FA](epoxy), EE

o ~H Z(polyester), L< ZZH(Zgo|u=, polyimides), YLE(nylon), ZF2ZZ2 9 (fluoropolymer),
Zglde %ﬂ(polyethelene) HY o A Z(vinyl ester) & X33 F£x ), dgAEL 2 dgox ALE

Hold ve FAES A4sn Aok

o= AelE HEo wEbA, FAII B2 259 FolA ZA7Izke] WA (durability) S 7HAES 171
AslA, - A7 aFE= Aol 54 VsoRA AYEHdg. HYEEE T, HET =
o] We] Mg A HAD HeS DAFEE AP FAE5S FAzole]l AAE(formation)e] BA
(process)oll webA] Mejsold % gk, - e weba, #2152 F 50 WA °F 10,000 cPs ©] W9 Wi
of oM, MzAHo=E o 500 WA ¢F 3,000 cPs] W ule] 3, WS dEAH == 800 WA 8,000 cPs

o W el e A =(viscosity) & £ = At

wowel ggmols 48 1AM B4 sty AP P FAGesin® FHEG. A7) FAEe
A2 409 olge] AHEE 1 BAwEFRA V5T FE dvh U% HEBHoE, B wye] gyl ol
% 80 ol AHEE fidtel 1 mEelA $4% AAA SA% s A, SR A, W AZES
A FAES EHE FE Ak vobsk, B owne] gyl 45T WA 240C Ei 1 ool A, Fu &
el Haol T2 4 549 AaE ANEA oJUdAE 45T £E At

Eodgo] wpa %“éioifﬂ A -84 (fabrication process)2]

=
Atk ThFd AAjdAA, FAE IR Ees Fe ?‘5}
]

>,
-~
o
=]
ko]
o
=
0]
=
=1
il
-
rﬂ’
ok
m

ﬁﬁ}xﬂ(hardener)/ﬁX]Zﬂ(accelerator)% Eggth. AduE S3AE AT ENA tol2k B FAl o &g

th upobrh, AARERRl ok RUFAS JNAATI] A, FAe FHdEe AaAled BeS T

HEJ A (surfactant) & X238 & ). FA= HE(clay) v U2 FA(filler)E F7H4oz ¥3e

T Avk. ol e & (ingredient) &2 -’Fx]oﬂ A (bulk) & F7HA71H, FA19] &4l 545 FAs=

S HES FAaATIE Vs @k FUHARD AUMA(additive) B HElE R Ak odE 5ol FAVF
&

Woll Ao S e v A A AR A7 dald E U

o
=
X
o
it
%

2 A A &Hl(resin system)2] A& (elongation) 542 2, BA(carbon), EE o|&F x| t}
= *S%% zastololt gt} ol & Eol, A A2'9 AAdE, F4E 43R (anhydride hardener)$} o]H]
%217 (imidazol accelerator)& ©]&ste 92 A trls odFA FAE 2398 &= 3}, o=d g
o] o ZA] Alz~Ele] A=, Huntsman Incoll ¢+ Araldite MY 721/Hardener 99-023/Accelerator DY 070 &t
Fol¥ (hot curing) o ZEA] WjEE A Ax"le] & Sk gl 2002 9¥A+e] HolE A|E(data sheet)o] 7]
o7}, FA(resin) = N,N,N' N'-e|Eg} 22| Al (Tetraglycidyl )-4-4' - & A n] 2wl g o}l
(methylenebisbenzenamine)®] 43} M-S 713tk 7844 (hardener )+ 1H-°]7| k& (Imidazole) ZA] 7]& X
ofzlth. ACCC A& Hste]l 5838l #4849 olddt dAAA FA oFA Al~'S 5 A4S 7Hd
gk, ok 3.0% WA 5% <1 A% (tensile elongation); dir 16.5 Ksi WA 19.5 Ksi9] A %=(flexural
strength); ¢F 6.0 Ksi WAl 7.0 Ksi® <1&7=(tensile strength), <F 450 Ksi WA 500 Ksi9] <1&-A4
(tensile modulus); 223l °F 4.5% WA 6.0%2] ¥ Al&(flexural elongation). GFA] 42| AlxHQ] T}E
AN o= Alo] F 7 o] g -ol7l BAl= 7 3}A|(cycloaliphatic-amine blend hardener)E 7}z thr]5 o Z A7}
3 5 k. olHg EFYY olFA] A|2®e] Aldle JEFFCO ZRYE 3|Ate] o] F=¢Y(infusion)S $I3F
JEFFCO 1401-16/4101-17 o] ZA] Alx®lo] & =% Qlar, 2002d 7€} vlo]g] A Ed| F4= ot o3t
AARQL A o FA] A 2EL tgo] EAS 7HE 4 qdtk. <F 88D9] £&o](shore) D 7% (Hardness); 9.7 Ksi
A A7 = (ultimate tensile strength); <F 4.5% WA 5.0%¢] A7} =o|Ae] A& (elongation); °F 7.5%
W= 8.5%2] Ht A (elongation); ¢F 15.25 Ksio] B % (flexural strength); ©F 14.5 Ksi¢ Huj 4=74
o FAl FA Az=HlY] ol g AAdE AAF] Folm | ol A o FA] FX] AlzHe] & UHE A



[0035]

[0036]

[0037]

[0038]

[0039]
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Fshe A otk AR B wwe] wWe) velA FmelE AU s O dFA AsNg 914
7+ o
®ouygel gAzol: FAA BA FAHES 4 @omA 2Bl A% (splicing operation)E AT

- - - . - /
¥ 2535 AA8 A (resin)® AR B wuo] G mol= Aol® oF 0.96 Mpa.m S UE 222 (neat
) 9

= H
917 Q1A (fracture toughness)S 7FA = A2 A4

B oy gl e AN AFE AXE FA(resin® TAE 5 AT, Be ARF AFE AFAQ
Aol el A7 (sag)®l F& F2AATh. ¥ W £ (resinE o 4.2 X 10/C olssh a1 1.5 X
10-5/C Bt wg 4 gt 993 A4S AT B ouwe] gAmelt 3% mek 2AY He Asle o

o
N
N
s
4
N

4.5% ©]7<l A% (elongation) (resin)® TAE 4 dr}.

A2, T3 (composite core)T S e I ol M E]r 1E22Y 4o e BAA(fiber
reinforcement)® THETH. ARFEIYES, @A(SDAT-EA EF I 2 HS(F A A3, Keblar A
5ok Mfr(basalt fiber), 8 A+, olghvl= Af-(aramid fiber), HE Af(boron fiber), NAAHF
(liquid crystal fiber), A5 ZZ €& d-f-(high performance polyethylene fiber), & ¥4 U=AdH
(carbon nanofiber), ¥ 3st=¢folo] AHdE, ~g oojo], ~€ MAfF, o] HAAsd IS 7HAAY &

I

2

= XA g a1 A 28 3=(high carbon steel cord) TE U H(nanotube) EHE AElEold =
Atk o 7 Bl ©@A, BE, Kevlar B {8 AfEel dvbd o o|grbeattt. Ztzbe] A B
A 5A4E 7 AE @5t EE gt 2 E & de SHEER (subtype) & 7HE X QAT

= 59, ¥4 A+ Zolteck Panex, Zoltex Pyron, Hexcel, Toray, S+ Thornel Al¥ AALE O 2 H-E| 9]
Eldol & % ). o33t w4 HAf= PAN &4 AR £ ZolEEEZYEH (Polyacrylonitrile, PAN) &
T A (Precursor) 258 2 % Jr}. thE w4 A=, PAN-IM, PAN-HM, PAN-UHM, PITCH T+ o] FAHE
(rayon byproduct)é zgtstAl "ok, A B e -/i AR7E Jow, B dge] gygxEe B Ao A

gxojd ¢ e tge A ARE QAT . T Be & By f8 AR Y. A5 59, A-
frel, B2, C fr2l, D&, E-fal, S—Fd, AR—frEl, R—fal, 283 dF¢ dhe 2 o)A ARE-H
A FE Jdv. fE AR 2 kSt (paraglass)7F AFEE Ol FR UTh. A Alfoll Aol o], 4R
A2 O g9 f8 A7 don, ThAES £ 2 AMgEHE e B fE ARE Q4
Utk ol T AES & WHO SAES TIANZE F de Ao oA Ao, E IS o3 Afelvt
A A e, B BYe a7 B EAES FFA7 UdE AFER AMEEOIE 5 ot

B718 287 SAES @487 Hskd, el wE g Aol (composite core)= WA g BFY o ARE
23 Fx Q. Il FY *é% S sk miERs EjorRE AR a3 A4
(section) & F(layer)e] & & Uttt dE £9f, 3= X4 (resin) Well 37 g4 A(carbon
fiber)7} & % v}k, FZolx= Z¥ W (polymer) ol A #2 A(glass fiber)7} @ F£& i, FHole
Hd o ~H|Z(vinyl ester) ol &% @YX (basalt)o] =2 -’FE DP ey, 2 e e elA, o
o] Aol EES Aol Frol e T At BYeE 74 = At}

Fel A b dubEel MFEl], AREF(fiber class), AFEFY M BEEF](fiber type subtype), HEi=
AFEFY FF(fiber type genera)’} @ % Qdth. dF Eo], 3ol &t FEE o)&3slo A4
T vk, e, AAlZE Tl e ool AN BE A u, ARESS B 2 ok ol AR
ol & T3¢l HA &+ Aol Zasitt. ort, T AFEIES s AR (fiber class) & A
sde](fiber family) ol A& = vk, dF 591, o= E-FEs S-Fe25H IAHAD 5 daL, o]

= 79 A AEy == AR EF(fiber class) WA F71e AH B9 T AR ABEFY(fiber
subtype)elth. t& HAAJA A, A A (composite)= T/ EFYS B4 AFE FA4E = . odE 59,
AAE M6 B A 2 N7 B4 AREREH PddHE R r. GHAES 7l Be I ol B Y
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[0041]

[0042]

[0043]

[0044]
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o A%

Ll

o]-&3dh= thE AAld = QIAEHA dAt.

St Fo] BAR T e 1 o)A AGE]9 @%‘(combination)%, A8 Ad 2@ BEuj A|~El(electrical
power transmission and distribution system)oA] Ao]ES $3iA FEHOR ALEFHOIX =, TAZ ~
H|-gd Aol o], 34AQ AsrY FA-U-ZX H&dA] Jds Z7}§ AF

Frdsol7h T2 A A TR, dAR FAd (flexibility) & 7H & =S 3ok

rlo
0(

o] FA I E Ao R & FE(yvieldd #& K A5 7HA= A EF(fiber tow) s X§3

F ES(fiber tow) 9542l vlo]a 2 f(microfiber)e] thiteo]l™ | 1 & (yield)Z K Xl
oA AAFHAAE ES-(tow)] FAloltt. dE E9, 12K B4 E$(carbon tow)E 12,000 7|8 wlo]lmz2/d
5 7FAM, 900 T&(yield) FBIES(glass tow)= ®l 19229 FAlo djsiA]l 900 ok=9] Zeolg 71X,
oA oRE, i (bundle) & Ef-(tow) WelA Zzke] wlola2Adf9] £d55 A7 ZW3=SF, 7}
ARARFE FA(resin)EA AR, dAAE Hol AHAFES(fiber tow)el A4l (wetting)d}
(infiltration)2 ZA3A <l A Als(performance)ol A3 Fasttl. Ed3t A (wetting) S
Akl e, 74 2l FEE AaAe AR 3EA WA S(flaw) EE =2ko] ~=3E(dry spot)®
AR7E Aok, AFES(fiber tow)= 38 (process)o] AT F e AFESS A7 wepa dExo]d

Lo i1 ri

d
9

m?L' i)

4 1o o o

s 9 2 3o ARES(fiber tow)i= 2K ooz HFJJE]OM TR QAL HE AsHome of
AK=HE of S0KelA AeHold 5= sk, fr2] Af Eg-(tow)= 50 F&(vield) ool & & gla, B

AZAogE oF 115 =& (vield) WA oF 1200 & (yield)o] = F% 9},

2] Af(glass fiber)o] QlojA, & gt

ol W2 /NEA AF 279 AAHELS 15 m o7t 2 X e
, Az A oREE °F 8 mm WA 2F 15 mmo)

™ Hel el glod, HE dzHoms of 10 mo] #HA¢ it &
2 AF A4S 10 mm o3 B F= ow, AEHoR= oF 5 mn WA <F 10 mme] ‘ﬂ—?% Yol glon, o=
A A7]e Me7E 8= A 50l webA

AzHozE oF 7 mmolt). thE Elde] ARl loiA,
AR =R, W= AHETFsA Y A AA B4l 2Aste] AdeE o]t

Perdel Aol Al & gdmole] agEs Zed 54 b i 5 9l dE 5of, w2 w
Ars 7He ARed 58 25 58 249 43019 I8E 7hestl @, deer o], @i A
15 NMsi o]/de] daxomi= o 22 Msi WA <F 45 Msio] @4AFE 7K, fre] Afr(glass fiber) &2
6 WA 15 Msi, AeAom= 9 WA 15 Msi W] el ol= BAATE 7He v Al AdfEA el
A, gdase FAFE AT avHe =94 S4s 24P F o e ARE A9g £= dd

=
AdlolA, ddaols W2 A (modulus) 2 A7 4dsl o 22 25-ZF(outer layer)ol &six =&
1 W] JidE A dEe ReE 23T 5 9 A3 (combination) @ AFEFYS] Hl&S
Aoz, vizdE Fojel AFA-AH(pre-tensioning)S o9 H 7oA <] t?}/H‘j(compound)«] Nk
ATsed AT d = 9/15}. g 5o, wig @& 48 A ddHem w2 A (elongation)
= A9 1 & AA(elongation) S 7HAE= (H#EZA) E-
2o} Agtsold 4= vk, A 33H(resin chemistry)¥ 2] &=(processing temperature)s W3lA| 7o 2
FAE (cured)” AMELS ZA47bo] AFERgiel MEAQ A= FARY ¥ & A=E AT
“ZA(tune) H ol F vk, o & AgkoA, BA AFE V|EHoE WSk AT
Bk Aol (processing die) @] Alol¥ 7188 (geometry)oll A, AibEo] thol(die)E MhA]
= (ambient temperature)®@ ¥Zt= 7] AZslH, MAF EFE(fiber blend)?] HI&Z F2]2 &%
Zated, 2 dHe] o2 EBAATIE AkolA, 4T A (pre tension)s A3 A s=
(glass)+ B2 ARES 4557 AFstes 2d37F fnk. 23429 e wodHA /e 1 2 8 A=
54& 7.

o
Jlm
i)
rsh

)
[
L
Ho
??
o
=
o
o
=
5
D
)
Ir
n)
s
O
2
o
o

_l}ﬂl X Jo o e 2 X 1S 2 19 (f ox NN
- [}
N
_EI‘
o
o,
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[0045]

[0046]

[0047]

[0048]

[0049]
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2 g o] g FolE AU R 52 AFAEE VM= ARE XY 5 Uk e¥EE BE £ AolE
(overhead voltage transmission cable) W¢] Z7]o] AXH *A(sag)d] AEE ~F(span)?] Zole AFL
2 WA =W, AolEe AL wHR Wt AFAEA A ] F7h= ACCC AlolE o] M (sag)<
g or ARG, dbzA, g2 Ex A Afe Aol 250 Ksif 93 E, deHoms oF 350
Ksi W=l <F 1000 Ksio] ®9IWe], v Asqo=z= 710 Ksi WA 750 Ksi @Hlell de AFAEE /H=s
Aeso)d Fx ok, =8, A92A f2 A AL oF 180 Ksio], Aoz oF 180 Ksi WA <F
800 Ksi W] JAFHAEE A EE derojd 5 gt} T30 AFAEE ¥ 52 AFUEE /A=
g AR o W JIAAEE e fE ARE Adsel 98l 2EHAqd Uk & BYY AREe
E4EL U5 87 E 284 BEAEY AEE 7HAe AlEE AoES FAES AFHd 5 Jrt

2 a4y I g AR Ol A AAEES 7HE 5 Ak A4 ¥]E(volume fraction) FA o
Aol oA vroldl Aol WA o|th. & wye] Il AoE 50%e] AARET AEAoR AT 60%
o] AAH &S 7IAE FA(resin) el £33 AFE X8 = vt AHF ol A4 v&2 FH3o F-A
of BEA Ao JFES T 5], dFAE, FAE 28 EHZATFES AR o FA AF Y ol
o i o ® A Uo] AFel 9 w2 A HES O B2 45 FAAR " AR FA WE
of FAE FA og A o Afe] HES AAeA vt

(e}
&
el disiA AEg AFyg AFE A8 dd oy S5 olzth. o & 59, 9
EEAQ B AR dEAFoR FAAEE 3/8° A4 T
Aol 28 2=E(spool)d} 50TColA <F 1000 cPs WAl < 2000 cPs9] AA(viscosity)= 7HA+= o ZEA] A=

e = Qo ole HAf ol $£X9 Adege FA s oF 65/459 AH oWl £A vE&ER ALY F
ATk, dzHom, FA= PFAJFAH(forming process) S st Q7=+ AAHE A ESE FHHAL S
ATH. AA A FA A= 24K 'hA AdF2] 28 2F(spool) I 123l 50ColAl 2F 1000 cPs WA 2000 cPs<] #
A THE dEA FAE 28 FE Q). olEgh AEe FAl oA oF 65/359 AF ol A HES
A = Qltk. AR 2=E(spool) MFE WHAAZIH, FAME ot AR Ol A5 BT, ughA
g Fole] B4 EAS WAL F Ak, A em, A= AR A FY(impregnation)g NAA7]
55 A AAAE FHAIIAY B AAATIES 2EEE Y

theFet AAlooll A, FAATZ= vl 7|8k (geometry) E F SHHE X & vk, vhgFE gk A=
o2 AAdE F dFE= oAl AwEoch. w3, dIoE uddt A H(alignment)I}  wlE
(orientation)S 7MA& AFE F7/HHez 88 = . AE5HQAd EY(towing) S Alo]&S weha A
S dojwgo g FatA & F Sy, ZojE AolEe Aolg uwghA FAE Ao S M R U

o] s, 7] dolwdg & 0% wjgFo R AFEolzitt. e FololA, Holwd %L =
FAS wEA FAAEY. Aae AW 3 FYsHAl WX HAAA 3, 7] wEe 0% wFg e o
F(unidirectional orientation)o @A FF AFGHoJHT}, e}, oE o] A T(flexural strength)®}
72 W (variable)E oJ=d 2~ (address)dtes, Y2 vidk(orientation) = U3 A3} &3 (optimization

purpose) < 9sle] FEH AL = ).

o

=

Fdzo] o] AfrEe 3ol oA tddt oz wix=ojd % Jrt. 0% ik (orientation) o]k,
Afe tE 7485 7H F% dnh. dF HAAdE S2-F V)88 (off-axis geometry) E& XFE FE Q.
gzl A AAee Il Hoddg F EeldA HFEeR AN ARE M & vk Ao
24 (winding)& 05 SAHZHE 0% #Fo2HE 908 A9 oust Ax2x & +% v}, 73 (winding)
S+ E - e+ g e - ggos | $i gk oA TalA, Ahe AAWE T wA Ao
2 A" FE vk dAFRl Aol A, e dolwdr Foll tisiA ZhS o] Fw Zo|wd F E#lA



[0050]

[0051]

[0052]

[0053]
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FOIAA & = AR, 0
o

AR, EAZ AA oA, :ol: WA Z(radial layer) o2 FAHAA && F= Q). tak, 30
= 3o} Ho2 3 LA (compact) HAA = T/ e 1 o] HP S F(flat layer)S 7H % Q. o]
g3k FAolA, Afe 0% wiE ool e wiFgs 7 £ AT Adfe BT S(layer)olA 0% wiEk
(orientation)ell Z}& o] FHA Fold 4= Qr}. A, %= 0% ZAHOA 0% HE + B -9 BE 7%
7b d PR k. dF AAodA, e AR e AFEY 217 st WEs VM R AR, e
AR EBE AR 2552 A 2 WES M SR v wepx, B dHe BRE oW 7]skst
(multidirectional geometry)& 2Z3ett. GAAES thE 7hser 4% wigd S <14 eta gt
thoFet AA oA, HFES Auzolx At (interlace) EBE HF FX Yl dF B0, 3 AE HHFE
L 3 Wk w yAgor gAE FE doy, A 2 AES AREL wigds W gAY, AfEo
A w, g MES AFES T AES AFEH AXE #HAT = vk, oA DA, AFES HoA
At (woven) H= WAFE A A ®TE, EE ol AMEES WYAdFor HUAR AFES mAXA 7 A
el A 428 F(layer)S AT = vk, e AAldeA, mofd &
o
A

Ui o
o
lo

-9,

il

4

WelH Fgsold S5 k. 9 ANNA, FYmolE T EE oyl 2

of, Al 1 T(layer) Al 1 AFEY S Al 1 &Y HEH 2 (matrix)E 7Fd +% vt AHAA F(layer)
A1 ETE e AREd 2 EYAES £3E S5 At 08 35t Ho43 4F g &
o WP, AARA, POt Bh R ABAZ VEIQ F3} Fo M % BN F3} Ggom
AFokbasalt) A 2 ABA Fom THE FE duh. bE AddAd, =l Wl A F, Z A¥Y
(basaly)e] WH%, wasl v &, fe9 1 g agm @ gvFos 48 5= Yot oldw
NE e RE PAES $4TlE A% AR Ue 24 5452 449 Bt 99AEe sd ge

£ Z P4 A4S B

® e 3ol FAe F(layer) vlAlol mo} vlo) A the AM(section)® EFF FE k. E 2t oA
Aol Tbs . 87] A Eo] delel (layer) 4

datefe] dijkH]l AAlelE mAlskal gtk o]2dt @ e, 4]

ARom szt WA HAd s e As BARY. v, 87 EHE =
= 543 @A (composite) S 7Fxl Al 1 sofo] A} v FAAHE 7 sk
ojeidt MAE2 st Hi= 11 o) Bl miER A el =31

o AR TE Ades o

gt Ao A, F(layer) =& A (section)ES A2 Y& AF & AR U2 nEYAES x§T 5
T 9. odE B9, o9 g AH(section) B7F3H] A (thermosetting resin) Yo =33 &4 HAFE
£33t £t & AHAES I7FAA A (thermoplastic section) Wo| E37 F& Aa7F €2 =2 9

7 = KeX

B
o Zztel AMEe WMELs L A% B9 deld #AniformsAl B S5 QT aet, A4 2 S
S

g 4w QT oA wElA, A9 AH EE F5S T/ EE o olgel A4 6l
e}

o

58 dAHAE Fx dvk. b, AH B S5, dE 59 74 ol 3% (embedded) ¥4 AlF H
fre] AFE5E s Al (composite) 7t B FE UTh wEbA, 2 I g FolE dA] e Al
B

QW atel MERAE b Aol T Ei o olabel AfEld @ ah T o olge] WEYAD
MR wA shiel & mE AHE R BTl EE, st w1 olgel A Yl R sht w1 olge
B o]

=i
= S
Y Ao IR

S
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
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hdmole]l E2]% EA4(physical characteristic)E2 &3] FA oA Zzte] #4849 W4 HAEE
A% oA ZAEHAXY. & B0, dV]dA AFE B4 AAHAE 0.0634 Al AAE FaAF el
oA fFefse] WA 0.0469 AlFAA Tk, o] FA ArkES A (stiffness)e FHAaAZIAL
A (flexibility)S F7FHA1ZH.

Mg FA4 AR e 548 7HAe 25225 E ddEold +5 Q). Aok ¢F 250 Ksi o], A=
HogE oF 350 Ksi WA <F 1000 Ksig WYl e AFHE, ZHox 15 Msi AZHo2E oF 22 Msi WA

oF 45 Msi AFole] W9lel] 9l EHAS, oF -0.6 X 10 /T WA 1.0 X 10 /C2] W9 o] Q= ABF A%,
ok 26 R 4%2] W ol = 3 AA(vield elongation) H]E, ¢F 0.31 W/m.K WA <F 0.04 W/m.K ¢ W
9 ol A= §HA(dielectric), 28]x <k 0.065 lb/in WAl 0.13 1b/in94 Hol o] 9= WE(density).

W2 A (modulus) A theel 58S 7HAE IFo25EH AdeEojd Fr= glvk. oF 180 Ksi WA 800
Ksi o 9 ol Q= 974w, o 6 A 15, HafozE o 9 WA 15 Msiel wgA%, ok 5X 107/C
WA ek 10 X 10/ M9 el Q= A A, oF 3% WA 649 W9 vlel Y 33 A4 (elongation)
HIE, 9F 0.034 W/m x K WA ¢F 0.04 W/m x Ko ¥HE el A= FAdA(dielectric), 223l ¢F 0.060
Ibs/in’ @ 71 o4, ME A o= 0.065 Ibs/in’ WA SF 0.013 lbs/in’ Abold] 1= @ (density).

Q ANAeIA, FATOE B BAAS Afsh e waAcel AR7h Aol MAHES 748 Fu 9
o, shlel vlg W (strain)el WlEol webd, olel@ Eqle] moln FEsE FAAel el A wE 3
°% B F% Qum, vdsl A% BAAY ole Ao Py Fw Ak

2 g wEkA, F4 MEYAE X283k FA(resin) & ﬂﬂ(processing)g— Az 543 AEAS 2As
=, 223 HF b2 (end product) We] &%= =dl4 5AE 2ASES g old o 3l A
2 ogtEolxl =)o) uhjol] tigk W (strain) @] HlEo] AAEold %EP.

aaols oz v xw HE e W Ay = Il Edd FE(Hime TIE S
ATk, odE 9, = 1B #H3Y, HE(film, 305) E& F¥(coating)> T (303)E Edxd. ZE
(film)e 374 QAZFRE Fo|(303)8 H3d, EZRE F0(303)8 ®BEstxw, 7142 A (processing)

Z 9elA =0 (303)E *
ERle] Aele] A=, Al

02 TAE EE AA-

.

=

28l Zo (core)Z9] ojust 3184 = AR F&E xS = Q. o3t
)= AL olYx|wt, Al HE(gel coat), H3Z HSIE(protective painting), X
2% w7k = Kapton, Teflon, Tefzel, Tedlar, Mylar, Melonex, Tednex, PET,
5

PEN 53 2& 4585 %

2 oo webr, REFAE(protective film)e HoJm= Frfo]ide
(environmental factor)C ZHEH FoJ& HIEE IF2 Fojof F32
Aok, AR, 28E& &olatA sta Ag 58 =
F&(lubricate) dot. TFF3E AAJdol] QlojA, oleldt A8 FF HAAY & +X o (3

FaUy fJFste s WA, mepd HEEErt dASA dHAAE RS vhsetA @ ade 24
Ko, HAHHoz F&(dynamic)Ql A WHolA A=A Az 374 (static processing environment)S EF

Aske Aotk tid Axdeld, BEe wddE ®= 0EF Bgel @ SR om, dEF(ultiple
laye) 5& UE A4 wi/2 Beld 542 £ga. o8 o, Uy 39 Zeld S5 :0)(303)2e
B2 WMol FYE 5 AW, ARFEL -FHb A nE2A ddab ol§Hd FE k.
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AR QY5 A AHALE AFEHE AL ofuxuk, Fold ALEE= T Y (surface veil), Hojo] FHLyE wE
| of x NEA

(mat), TE FZo] EHolA AAXE RIHo|Z TE AL Ho|ZZ Egs £k g}, EHo|ZE AAH|Z
e FAHOZE 8 = Q. Ho|ZEL, AdEE AL olYARE, Fo] I Fo-AF HolEZ, (&
Frl HolZeh @) 5 Helx, EYHY Ho|Z(polymeric tape), L HO|Z TS EFS 5 Qrt. o]
ot AFEL &7, d, 39, UV AP = 2A g a0l 7+e 3 4R 3 (environmental force) SR EE] Fo]E
Bos Fx 9oy, "F9 o Hel=, Kapton, Tefzel(Teflon¥t Kapton®] E3HE), VB-3, Teflon, PEN 3

2kl Fx Qduh. Zojoll Uik e H§ E HEk 2 wdyo] &3k ok

2] 5 E e of BAACEANA tE Aol Tttt d HAACIELS A&HARI B ®
= Z(pole) FZAE AlolollA AolEe AHA(sag)el XS Doz ). 2<l(line) Wl AR (sag)L o]
L Yo AE e ES5HU(sway) S &Y, 5AI Aol 2HE %335 (harmonic vibration), B}
(vhgdel] 98 FEE)AE, B AE e H=d EEYUS v "rh. 5AHT THolA T 4l o
2 QgM, AlolEe =334 (harmonic frequency)old XEE FL Qa, T AoE EE XA FRA}
<8 2 g oR A mRIAY FFEAR = FPoA AFH FE Jrh. S AFE oA =
I FHAAYN F&, A= A ofYXARE, wigh, v, AH, ZFAE(tidal action), IEZ-E(wave
action), A& THZE(river flow action), AFe AE=F, A v, EE A vjgr|E £33 5 9]
o FHAES £449 A5E o FE dE U2 I(force)S AXs ok, I, FAAES 23
T e 479 AFEL AolE e AR, HH(sag), =W(span)] Ho] 12la FE o713t F(force)

3 EWEl EAdo] X EW(railroad track) A oA EE o] 7l2R 2= AolE A (span) =24 LAY
Edg wEbA Ex(train)9 AT G ES (AR REY AFe AEEY Yo gln

9 AW e AFE ofy|gt}. AW HE(ground vibration) 7|3 Alo]ES XA et Y A7
A HAEgth BA

2 (sway)S ©F71A17]= %3} harmonic)E

dont. olgfgh xopA e EFAQ e AEH} AAFEA Wl &HS oF7IAIth ACSR EE FAE
g AolE e HAH(sag)2 e a¥E SAIIY. A AH9-o oA, HH(sag)> EAF(train) ZH-H

offf o
flo
[,
i

o
ol

k]
b
o

2

o
™,
offt
&

off

1

©

=
o 23T L3t HEEH Q3 ACCC AlolEL2 5L JAFadoe] 9aia JgS ¥4 ge=v. o
U Edy ALY £ EW Ao gAY EE ESS stzAe AuUrkE ACC AlolEL u He gl
A7 (line sag)S 7F2d 4 v, A 7o el A4 2l (line sag) v UE EAEL, AFS op7|A7]

= Ak adE ALY, SsA7IAY B SolA "

wowge v mE Eielt 2A9 2e tE Wforce)dl QlaH A71H Aol el xspH oA £
9 BEYW EE AEL WASH Ego] Hrh WA, ACC AdRE ZvhE FAY 4w SHom dAuA
Az s Aol d FE vk ACC ARE B AL A (sap) & 7AW Aol BAW FE ek ACC
Aolde g7lolA 71%8 WEaolel AME 54 gro] 29ug Aol nrh o JbEx o FAHoE wE
o4 = itk Wb, EAHUE T (frequency) B 2R Aol 3} wlmate] ACCC ol el s
=l g SR Ak Ade ge E4HQ A% EE SEYL opIAd £ Qb AR v Fass =
AHES sl FE k. Ao AW(sap) e AolR WA fEHCA FE gt mAo ALY Et
EAAQ F95E MAGES Fadod FE Y. Ed, Ao A@e MaHdd FE . AR ACC
Aolgel F7h8 B Giel, F(ole)E Atole] Aele &84 Fa4g 2% waslold #5 dv
GPAEe AF E= E59, 53 2dH0AY E 244 A5 AAGAY Er gadsed Bl
d 5 =S ATE ACC Aol e e MX /bs4S 945 Yt

EAZ, I oA AR ARE AoE U9 Aes TIANVIEE 2EHAE FE Y. dE 59,
A ~Ev(elastomer) = H2 AFZELS S (layer), MA(section) oA AlEHAd $& i, 3
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;!

=

=

H

i
=)

o WMEZA AR QA AHgT o]

oy

o]

A (composition)S A%

T
H

kel

v AF(polymer fiber)e} #of,

3z
=

o,
AgEold FE ek WA, ol

=
=

2 =
=

coel

!

el

(geometry)2, o|&3}

1

S

e

o

ACCC Ale]

=1
=

ateh m/

S

g% zZesngded ;e 7

ZEWE(strand) Alo]oll A

[0066]

it

ozel

on

o)

i

[0067]

o Al

N2 o] 74+ o

A

0 7%

=

.

=

3
o A%l

HolAAY EE AFHeld og 714 o

o 714

o

RIES EERIESDIEY
=}

o

]

9]

shAlF ol

Ll

A& (forming process)Eo] &4

Aok 2y, o

o
=
S

=
T

BN
=

A=}

o] 747

L

.

]_
o Abgsold

7114 7]

o

L

L

].

ACCC Aol
a7 elolol

e

o

=
3

o

=

=

[¢]

3

o]

o

.

g
El

s

_]

A

ACCC ®AHA ©]
o

z};ﬂl—

[0068]
[0069]

Njo

[0070]

A
ul=t COP A
NA B ==

[e)

=

HAg 3:o]7h A
vl
=

J A& A (forming process,

33 (pulling)

o}

.

]

s
L

o]

]

vl CIP A|10/691,477%

(spool mechanism)

Wt (exit end) 25 AT EHE v

=

AEEEEARER

-~
3t

IR

|

A s ox7] o

o

A 27 A
i},

(400)°l 2

3t

1

pal
kel
=

[}
¥

3 AREZA

ol A Al

9}eld (winding) =% #HAY

g A A el A

g
_

<

d

%
<l

127}

s

[e=]
=
KeR
—
=i}
=

[e]

=i}
=
Z}
&

Al
PCT/US03/12520

ACCC Ale]

=
UK1
2 (pulling)

o] (concentric core)Z

3L

gl o
=

=

o
2+ (operation) 2]

A E9-(fiber tow)
10/692,3045.
o] oA,

s

[0071]
[0072]

N
Il

o
;OD
2]

il

[e]
T

) 2=Z(spool) ZH-H

S|
=

94

KR

S

=
=

3ol v

s

Ho

HA =2 Akl

|

o <]

o

5

o)

HA (A 5 4]
371 2] Azl A 2lH (leader) 24 7]

3

E

o

[e)

=

ol g
F ARG AR Mf E

(400)

[e]

5

2~ El

-— H
L
pu

af =
RELIEEIR
— 15_

H

o
A

=

(fiber tow, 402)

.
o]

9 ES$-(fiber tow)
ARFES

Al
AE vhsh el

Ly
fin i

A,

A ke %7
M E9-(fiber tow, 402, 401)¢}f
Bt Af-(carbon fiber, 401)9] FAFE

=
¢}
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= 33 #FHAsIY, ARES-(fiber tow, 401,402)2] t% ZF(multiple spool) #4F & A|2El(dispensing
rack system) WollA] FEEAX L, (EAHA F2) AF ES 7lo|=F 34 2#=(thread) E ok, A
T Folo 8 FEE A wEhA AAXA & FE 3, AFe A FAHAY 3 $H T 1y
oF

q

=
EH(puller)E FAE A AFE G, &
o

A FE Jrh. AsHoF, Ao oA (EAIEA ¢F2)

zte]l BAF ¥ (dispensing rack)< Z2be] 2F(spool)S $13F <1 =4S F&3te AHE 23 + 2
A2 S0, Ztzte] e(rack)e Zt7be] AE(spool)S 93 9HAS JMEAH 0T FHIEE BAL @(dispensing
rack)oll Al Z& B olA(brake)E 7Hd = o1 -, 523 A (wetting process) WeolA o]&3slaL

Bxg o AF9 FhEldg(caternary) % IAEA-QB(cross-over)S HA3}st A AA oA, ESL

(401,402)= (L=AHA 22) 7hel=g S84 BA- = i, F715 AAsts A7FE 2 (preheating
oven) £o2 TGAA £5 9l Mz Aoz AA7FY @ E(preheating oven) & 52 AAsHA FA ==
dA&Ae 93 Fr)sE 7P§ﬁi(heat1ng element) S ©] &t ARZFE Q82 Ao oz= 100T ool
t}.

A AAdo) E9-(tow, 401,402)% T Al~®l(wet out system) £z FARAG. &z A =®l(wet out
system)& A (fiber) & AAAY FA(resin) 24 AFE A F e Awd 34 &= FA7 2 F= 3
oh. 3 AR o]F o] 7hd A FeE HeHAA H= AP (solid form = ® FAE 2T

A
A
g odE 5o, kA A= o THA AfEA 4D 2 vk oldd ARES dAAel A
oo &4 g9 Fo AFEA ARHld s vk, d(heat)o] AFol thel Alguold W, d7AA HAie
N3(liquefy) H oA AY E= G AMAAY Ee g2 9 f2] AFE A Ao

o2 AAlddA, g4 2 {7 Afie ARE EY8E va(bark) BE 270(skin) S 7 & =], Bka
(bark)= 3H9-t] FHlEZ © A7k e o2 B9 FA4(resin) S AASY £33t A (heat)o] A-Fol
Zbeld o, whL(bark)s= SalHAY = SEs, dedE sA= SeEa, SalE A= ARE AAdH.

e Aol A, FAE Aol AvE E(filmely, e HAfE X—WE% e, ve A
Alelol dlM, A A (resin) 24 olv] gAY, 47 AFae T ZIEodA Abd-ZeHa B
(pre-preg tow) 24 ke ZIh. vkl ARI-32e|  ES-(pre-preg tow)7F AREHIITHA, oW 3t g3 W= (wet
out tank) HE= FA= AREHOAA vk $H AlAFle] AAld= 93 " A(wet out tank) o]t ofFfell A,
A ®WArh Aol AR EOIAL, E d e ol d AAldl AEE A2 ofdnh. trt, 3 A2 (vet
out system)& HFE HAE BE A7 A = vk, 3 WA= AF E-(fiber tow, 401,402)F A
7125 A (resin) 24 AT A5 2= 4 FAE wAYe s Sob AFES(401,402) ZHE AA
Fojxa, ME+= 7] FABYol(curing die) o2 FAA

T el LR gddt gty VeEEe] FAEA ARE FHAIIAY HEsk=d Ao d = 3
ok ol Jlee, dE BEo] 2xdo|(spraying), H¥(dipping), & =¥ (reverse coating), X4
I A FU(resin injection)S EZ&3Ich. therA ¢l AAoo|A], =S3 &A S (ultrasonic

(brushing), =¥
activation)® A+ HF24 5=
A(dip tank)= AFE T (wet out)dh=dl AFEHAE = dth. | @A(dip tank) = FXZA A B2
%402 Af7F WA ESE vh. FAZA AR BARFE A7 vdeEbd o, AfE tdoxin. E uE 4
Ade F9 o] oJalEZ (injection die assembly)Z EgHe == g}, o] g3 A A dolA], ”o‘: G ]E’H
AN 7t azE solzith. ®Ba ve] 482 AR7r AA ehed ERo] "k ARE oA T
ol e &< HAE FAAE7] HAsted tol(die)® Eith. FUAES AHEHoE F ‘%lt 4

93 e P As9e A4sL Qo

E

(wetting ability) S 7|43l es XFE o83ttt o2 AAld] QojA], | H
o

=
=

gll,

a
5

”
4L
i mo

E]—

durd oz FAE st A A BFE 2 odyox] AlgEoj = ), A0 AAjdeA, I A
7V 97434 SEA (thermosetting polymeric)7F AF&Eo]d % i}, FX=, & E9°] PEAR(ZZH =
ofm|= 4=%] PolyEther Amid Resin), H]Z=-Z#ojn|=(Bis-maleimide), Zo]m]=(Polyimide), HAA Zz|n
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(Liquid-Crystal Polymer, LCP), H]d o XZHZ, NA7]|LEo]
TFE AT, FHAES 2 Ay A AlEEojd

o1
A
aHE =94 543 A 2] dEEojn.

Yo7k, A9 A (viscosity) A (formation) &l F&FS . Fd 3T FA9 JAHE f18t] 8+
HE= HEe] A s HO% 24357 98k, A 44 W= 20TolA <oF 50 ”E]%%F
Z(Centipoise) WA 3000 AE]Fol=e] W ol Sk, g% Asdoze=, HAAL 20CAA oF 400 AE|Fo}
= WA oF 1200 AlEFolz=e] W el k. MEA < ZE W (polymer) = B 54 3}8HE(aggressive
chemical)ell tigt AAHE g3k, wis HAAQA FHA(dielectric) B HAAF 54L& 7Hkvh.
(polymer)E ASTMES95 o}-2-Al4 2 7-(outgassing requirement)®t UL94 213}A4 A& (flammability test)S ¥H
Al71aL, FAle] Are] d¥o g Ei= VAHoR &84S FX ZowA 180T WA 240C = L o]de] ¥4
o] 2xoA TEHo g AT F Qe Flo] I MEHT.

FAl et Ao 27EE A Bl S (wetting ratio)S ZASIEE, €3 ®A(wet out tank)e] HYEH
(upstream) SHE AFEFEH A=d FAE FE3de FXNE T, A AArdel] glojA, 3 AES] o]
H(wiper)E°] 3 A|=®19 whi o] Fo| "4X151°17é1 T gon, dsHorges 28 A7 =g¥ $old nt
(wiping bar)2HH WEoZIth, o] EL HEd FX& A= ‘9H Edol=(doctor blade)’ E& ot
& A7 4 ¢ U

T2 F 4 (wet out process) B <t AFY ZH7te] th(bundle) & HF AES fste] L75HE A9
AREES 23ET. 0] FAY wHelA e v AR FAE @8 EE, &5 AR Yol
AsbE ], tho] E= tho] i ffo|HEL AP REL AR FAE AANEF AAEAa, A <
g A o AT HES Aol dijkH o g, tho] B SolHES A A o3k BE H[E #X A9
5 &S eE AAFE & Utk e AN, FXe g AES vi(bar)7t B £ Y e F
A& FEote 7 (bushing) S & (squeeze out)d F% Utt. olHd Fx F&F FX+= vt T3 A|~517
A AEFEE R Yk Ed, FHAES FEd A5 FEIed AEFHOE SR e UE FXNES
AAstaL k. dedor ALd FAE FH Ba S0 FPHAAAL galo]Z(recycle) ¥ ol zlth

2, gArtolZ Efol(recycle tray)v @A FAE 7] Skl FRA ofefol A Aojrake
FrAdEnh, g Axdorye, hEEgaE WY A (overflow capability)S 7Hd Bz ©aE5 71z},
e FAE Fo]F(piping) & EaA FH(gravity)ol] o) Bz #HIz Z2AHY. gorgor, #HI |
(tank overflow)> W& Ad(overflow channel)ol] 2Ja|A B3R ol T oajr] Baz EFA=AZ,

& dijtellA, & (process)S BEVARNH FWA Hom tA] FAE gAtolE(recycle) Al7|=%
g2l Hx(drain pump) & AHEE & Atk AsHom, HFE A2®VS B3 o] X9 e (level)S Ao}
gt} AlX (sensor) &2 W2 A9 HHAS A5k, HE¥a o2 BE SRHIAREE B3 £o02 4
= HIEE HI(pump) S AL, O AsHor Il J9 Yo T8I (mixing tank)7}
AA AT, A= FHRA ol EFHAAA L, FA FHHYA Ho7 FHirE oI,

[ PH nﬁi o HU

Af ES-(fiber tow, 401,402)E ¢5A7]3l(compact)dl Asta 9ste], A/ E-$(401,402)= thel(die,
406) o2 FAZY. st T 1 ol thol(die)® ¢E(compact)Al7|, FAAZEEH T7|7F YoxH:
stal, FA I Fom ARE FAHET AR T vk dAAQD AAlded oA, FEol= F Al
Eo AFESERH vEoxe=d, 95 A E'JE(Segment)# FEl 25 FAFHAAY UF AaHES BAa
(carbon) 22K E Ao}, A 1 tho](die, 406)% A 4 WEHAZREH o FAES AANESE
Fr7HH o7 7%y, X9 ZwFE(catalyzation)(FEE 'B-Staging')S AlZe $£% Qitl. thole] Zol
(length)= A+ 2 FAY a75He 549 Folrt. & IHd 2w, thol(die, 406)9] Hol= o 1/ Q1]
25 o 69ES] RS e Jd& Fr Utk HAsAHoR, tho](406)= 87EH= 2kl Sk weps oF 3 <l
X 2HEE 36 AXx2 Zole] Wl duk. thol(406)= thol(406)2] kol WMIE sEeA sk 7}033-5:
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(heating element)& F71H o2 ¥ttt o|E 5o, thdst 52 Alz=glol QojA], t}eFst % &hAl (hardener)
EE FX A (accelerator) s EAASAI7| 5 tho] Uo A sty e 1 o]4de] 7FEE-9](heating zone)E 7HA|

Aol wheA) s,

L
L

B odbgo] wEla] ALg" A= FAH(process)o] 60 ft/min 7FA TE L o)Ate] £ 2 EAFIESE vy, B
o] A AAjdeA, Fol= Al 1 Yeol(406) ZHE HAAGAX L, BT HolX, IY s BFo=2H IAH
o HE Holxz, 39 9 dEL2 A2 TE HAYE 7ESE S AMEEE ¢ o), of7A] AMgE FEol
= gl AYS S sk Aoy AlgtEojA= ou| &= oyt

= 394, Fle = HolTo E(M08)EL HolZE A 1 7tY ZdYo]E(carding plate, 410) £o®

Ageth. e EHolEM10) = FolE EeM AR e wjdditt. :2ol(409)= Al 2 7Y EFHOE
(412)2 ZAGAAL. 71 ZHUEMI2)E AlE o (4089)E F3le] Hlo|ZE HUHo g HIAEE 7]|F
g}, 3oj(409)v= Al 3 7MY ZHClEMUIN)E TN EFAARAZIY. 71d EHOlE(414)v= FY T (409)E
gsto] EHolZE HLEE 7|edtt. oAl & 33 #A-FSte], Foj(409)= Al 4 71 EdolE(carding plate,
416)5 T4 BoldAX =, 7] Al 4 7t ZHOIEE Fo](409) EElolA HOZE FUHA R EME
= 7lsstt. nlE olyfgk oAAQl AAldE Ul el Y EHlEE Edtetar dARE, e 7
(wrapping) = E=e#e oWk thge] FHo|EE X8 & vt Z7he tho] Afe]o] 92 2 FHujzhg
(catalyzation) 2 A 2] (processing) & RZ3I=E Alojd =71 & &= Q).

tibAQl Aol A, Ho|EZ(tape)= =
(protectlve coating) 24 Fo|(409)E

HANA o] AE2RYH I9E ATAEF &
T At A& £, AIFAE(gelcoat)= H I Y (reverse coating)S ©]-&3le] FHJAES o] A
Utk FH(coating) > A&e FAYATE 7HAA ol W FHo] FA O whiRelA 73 H(winding wheel)el
=G HE A7MA AZRFHAAEE = Ho] AEE),

] (core, 409)7} Hlo]ZZA TAA w], :oJ(409)+= Al 2 Thol(418)F FalA HoldAXI. Al 2 the](4l
)E Foj(409)E F7HH o= Hsta FAFFEF J|eert. EE A ES(fiber tow, 401,402)9 1143
(compaction)s T HsHAl FEF XL, Holol(layer)F AL, 23 875 9§ A4S 7F 544
HE FFAE AT, Al 2 Yol Fo FHul 28 F A (catalyzation process)o] FEHAXEE & 4=

o,

%0 o ok

é

o2, FAF(409)= A 2 B-2H )X 2B (oven)S FaA FAFO] FAVF FAHAAE e L
g Ala"ow ZojgdAd = gth. FAHL2 A F(curing heat)S AAecE, YL (curing heat)> FA
de FAA dASA FAET. 2 el oA, S AT HEHA 2= oF 350 F A ¢F 500 FO
Hlol vk, FBITHL oF 3HE WA of 607 ES] HY oA LM (span)FH = o] AsHET. HF HASA
2=, & g%xé% Aolell oA o 109 =] M9 HellA 2= (span)F T}

l

lo oE off r

Aol o, FgF = W Y3 (cooling phase)s F3lA HEolFAZTH HsAHo=w, Ao FAl= ¢F 8
IE WA ¢ 159E W99 AgE falA TAHe] ol Ee(puller)ol =37 ool F7thF(air
convection)ol 2J&iA ¥zttt titHg o ® | FHo(core) T FeH 2ZoNA EX2E FA(post curing)S 95}
o T & AP AlaHloR FojgAd i v, XAE-YZ 3L FAAF A" B 549
A3z He= FA oA 7FiLd}(cross-linking) 7} 71 =5 s 42 7td 2 Y3A
I APaES 2dH o2 T dF(convection)ol] oJdiA W EE FAH o] 3l %74 (pulling
apparatus) AbelolA JQE¥(interval)& 3&3te, AES BRI BGIV|=E AL Hg= ](pullmg
device)7} Bilms EA7IA FeF 3ttt ERHAX = At Aod TS E3A ANE

SE
=
st g)
=
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LolF 1t (pull).
F0§(409)7F FAH (process) S T3A HAFAX o]Fd, Foje= AFIA7E AF Ee S fste &
A xd

(wheel) =@M AR 3] 5A 9lYd Al~®l(winding system)S o]&3l AL F= :
(winding)©] 7-%-¥(bending)ell oA Foj& H=sHAl 2EHZ 3%] ‘3%5 o] FoF-A ] Frol| Fasitt.
A AAdo] o], Fol: owdt A (twist) = ZFRIA] o}, = Wek(unidirectional)olth. ®F
o}ely ¥ (standard winding wheel)> Fo#A &2 100,000 J}EWW 1%%‘ T Qe 3.09E FAAS 7M.
H(wheel)& FoAFAE UF Efo]E(tight)dh +02 ZAsHA] FowA A F0] FAle] 2 (stiffness)S
zAst, 99ld H(winding wheel)2 F5& A8 2721 SF3tojort dth, wpebr, E(wheel)> HE
A (bridge) ofefolA BtFoA =S A7|Z Hojofrt g, Au-Efde] vl= = I3 Hﬂ‘: doll A AeE o

Aofgt st} & gE é-_"\]oﬂoﬂﬂ, oFeld Al2='le FH(wheel)o] 77 (winding) S =FE Z3 (unwinding) &2
HH2 325 AS UXs7] 9% fES xgstt), o]y st Fd(means)> d& Eo] 81X B Bo]a A
2"} ol & WEko] Ry & S UXse EE A7 2 4 ).

T g& ArdeA, F-(process) 22 FAF A]2®l(line inspection system)S X&3}= 3

(quality control system)= X33ttt F2 Ao} A2l AWA Q= AES B3}, &
=
-

4 Ao} Al=EL
AT FAY 253 HAAE 29T FE Ja, HFT AAFAA ESGow 9 ANFE 75T ¢ e, &
A(resin)e F4S ZYEsY, kst ﬁ](phase)%?} AF 2B 255 TUEF, 6iﬂ%(formatlon)e
SA48AY, B EHIAY 58 SAHY FE vk dF 5o, 43 FA9 ZHZhe] wiX|(batch) & &
Aol HAAOoR FYPHLER st AAHoHE 7M. ditd oz, #4 Alo] AAgE m) A~ (marking
system)a 23e & gtk v Al ~H

(marking system)< E-f3 3% AAf9F o], FAF FAE &
H3l Z(lot)e AFAHEEZAN FASES e Al2EE X3 T . Yot I BAle odE
- aga -2 go] B EAd wiA AR 2 SF(class) WolA X5

017“ TE 915}

o] FAE Agsten AHgE ARES HE I FA AFAd YA 8FH = A% (specificatio
n)<S WSATIES wgtEold 4 gtk dE 59, %Xé(process)p* =2 s79 ¥§4 2 /Y& e 7
A It BAFAE 7= @I FA Y AFY wAE 383 ixq(IDFOCGSS)—?: LT E &
< 3o A7) ARES 2 3l *S S AlsA o avtelm oS 43 Ao AR

AHEE B&3tth. A AAAelA, HARrEY A (Comb1nat1on)° e Al HHEA R dAFel oA
el Ao AEA(conductivity) s 7H w2 A= Ui IolE gt & AAdelA, 9§ dd
=& gAzmol FAY HFAA(flexibility)el 7]o3hy, ZojFA7t FAAZ AAFHAAW F5E
(transportation wheel)’dollAl &5 o1d 4 vk, 95 HH(non-ferrous) Zo] FAl= FFAA w50 9
a3 tE AYE ofoloj(dutHom dFnlg ) AoldlA FEAHSE WA= HAdl(electrolysis)] Eb
A= SA7)7 % gt

st Fo] AAE HAANIE AL WFE-Zo 2 A (stiffness)d F=(strength)ol] &S & = Ut ZF
o2, 3o 713}8H(core geometry) #F ACCC AlolEolA 875 & HH o B4 EHES GAES A
Asold Fx k. 2 dge] tgE AAd s 7Pl ey EAS 2MSES st dEo FAY £
Ae TS el @Y AEAE FEE. oA & 29 #HEste, AR T8 FEAY S 34
ol FAle FAd(flexibility) s WA, AFEY] 9 WlE™” 2~ A5 Fe(configuration) E3F F<A
AL A A X Qdrh. B By oy H(winding wheel) oA ZAE & e FAHFAAE Xt}
oFQld i

3 w:= £+ (transportation wheel)& AgA oz o]f7%53 92l
drum)o] & X Qt}. olzd FEL durxlo R 38 x| 48 ¢lx] o WH-2H

o A9 mol(stiffer core)s YUMo AFeaA @S o A 44L TV, =, 0 2 gy
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FHE ACCC BAA &S 714 AYEEA daols e ofslir gAs ot

oo A7) dd Aol E(electricity transmission cable)ol 3 Zojt}, B do] wpE dFu)E HHE
FdAdzel B AolEe, =3 #el A (line sag)S F=Fol §lo] T7he AF&

H EBEAE 7HAE ASE o)&Fel osiA HY AlolE(transmission cable
carrying capacity)olAe]l F7+& 7FsstAl gttt yolrl, £ @] mE AolE
AES AFEs, WA dEsk= AolE A gilEe] wAE &olstA gt

F&F(ampacity)S 383
)l e AA & (load

Azt Edand TR

k1
N2

1
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