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ko)

rid s A, EFvE v 2" o AR o]Fojd 4 o, HFsE =
Aoz & 1NM%§~§%@@~%%*Q@W fiber reinforced plastics) HZA 2 o]Fo|d 4= 9},
AT 5@t vE" X $X= E7FARAd FA, A3 A 2 o5 ERER o]Foxl T AE
Hie o= g 4 Q).

G7taA A=, Egoded X (PE), :‘—EL'I_ A 52 (PP), ZYddAd 52 (PMP), EFsiuld 4
(PVO), Z=E F2(PS), oladzyE/FEtd/~dd Z??}Xﬂ(ABS), Zyvdretadyg ol E X
(PMMA), E&]olu|= 2] (PA), ZFdgd Eﬂiﬂ'*ELE]O]E A (PET), Z¥F-daed =g c|E 42 (PBT), &
g7t Ye]E F2|(PC), WA ZdAdel2 &2 (dA PPE), ZToHE &F $A(PES), Zo|v= FX

(P1), ZefolHl2oln= 2|(PE]), ZgolH= YEHFA(PEN), ZjopAE ?Zl(POM) ZelH Rl d vfo] =
FA(PPS), EelHl2AE FA(PEK), ZelolH = 2= A(PEEK), ZedldsE A (PPSU), Ee|="
ofn= FA[(PPA) B o590 &R ofFolX wollA AdEE= o sud & Sl

dAsHd A, A FAE 29, A F 2D, F71 F3 A4 F ole9
A ]

QAR A, Aol 54 VehT, AAeel ne 284 dehils Sxod Sus a4EA o
th oE BW, TeSdw £A, BES TeldsH 54, dE R4, 8k FA, FA £, d o
M2 A, @ebd £, ofag A, ZeREd £A, Aeld 24 9 o5 EFER olFod welA
AEE e o shtel 5 gtk

wal, jELA £, ddAl, AZH(coupling)Al, EHA FoqAl, F7] Fe, AdH F5A, A3t #AA),
A=, g8 5, diFo R FA o wigdEe ZEe HUMACE gE = At

GAAZE BEA GAAE AL F Qo). dE o], dylEEROIEdAEHE, HEZEZE v]AHEA, H
EgHER uAdHES, 1,2-9]12(2',3",4',5",6'-AetB 2w dd)o el 1,2-1]2(2,4,6-Eg] B2 53 5A] )| e,
2,4,6-E8]2~(2,4,6-B2 R H*5A])-1,3,5-ET]o}7 | 2 6-THEZRHAE, 24-THERAE, BHE3 Za g,

e HAHEgHZR Jeloln|s | IAEZH Alo|ERLHZE, AR R WA, dHAelnzn wEd ol
YolE, 2,2-H|A[4'(2',3"-UBERIZZA])-3"' 5'-tHEZRII]-ZE23 HA(35-UEHER, 4-HEHIZ
A =E, EYA(2,3-TERZEIZZIA)o| AN E SE&F T AT
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[0438]
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[0443]

[0444]

s

[0445]

‘mo

g Qa, FAFeRE 10 mm WA 20 mmY

o)
=4

o dol7F 10 mm WA 30 mm

o]7F 10 mm W]kl A-$-

3

i

[e]
AAfrE

[0446]

‘mo

o
A

=
T

S ZAst], e 0.1 mm WA 10 mm FAE A Fx=

[
=

K

[0448]

o
el

wir

% 7] (Compounding

}a, 2®(roving) FENQ] B4 A gz

S

[0449]

"

=

§ @l

=]
5

Extruder)el] F¢

sto] AAEE A

S

3%

=1]
=

o5 HHAM 4F
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. =71l <
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bl

=

=

H
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A& o] AY, NCF(Non Crimp Fabric)

374

]

I
tel, o=F 0.1 om WA 10 om FAZ Ax"

I, gyS FAFeRE, 1 m WA 20 mY ¢
5

o
X
el

]
A
o A4S PR RS hAEA 11 WA 30 Hew

=
T

o
ATt
[}
=
(e}
S =

2~
T

o

=

9

EENERE
9

H
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|

| Az AHelM ME

AAoZ, 1 m WA 30 um
[e)
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2

Bge At
-

a1, A2A]

AL, Y

[0451]
[0452]
[0453]
[0454]
[0455]

o
el

=
T

1

kel
=

A, AZANES Ax?

feie)
1SR

o

al

s

Fol A3 a2
Fo] Ze|agho 2 A,

S

°

o]ojA, o]& =X A(press)

H(calendar) 34 o]&

[0456]
[0457]

el
alil
Bl
bl

e
o
&

.M

el

e

v

A2ANE7F 2lE

=i}
=

QaL, AIANE

[0459]

o] A2

A
T

Mo
"

o|
8
i
B

s}

i)l

o AIA]

d= =01, 45 AEZF Al

alitel A

S

ot

o

o]
: 1.57F "},

=

=

H]
1

=
T

oA HEH = of

)

=
=

0 19 AZ=H](lay-up ratio)®

o) A%l 7

E

: 10 WA 10
o} A2A]

=
T

Z=H|(lay-up ratio)

D AAIEE 1
A

Z]

E

119

A 1A

R

SH](lay-up ratio)®, AIANEL] 7
: 10 WA 10

]
S|
E7l1

[0460]
[0461]
[0463]

oV

o
el

0
N
=K

)

/de] 0.04

g

o]
=4

A= @HxEAdo] 0.02 W/ (mK) =] 0.07 W/ (mK)

1
W/ (mK) W= 0.05 W/(mK)<

kel
H

B X
=1

[0464]

¢

[sig
=

=3B
oA

2 mm WA 5 mme]H

A=

Fol, WZ-E5(300)9

171 91

S

44e

Y
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[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

SIHS31 10-2020-0033775

= HlEy 2EI HEHE W ddxAo] 100 W (mK) o4 4 la, wiEHe mE3 F&
HE Wy b We) dHEAge] 0.05 WmK) olstd & vk, FAIH R, WEE(300)2] AWl 8 (M)
Foke] WARFE(310)7F BAEF T, WHEZHA(100)Z YZHEF(300) Alelo] WEF(200)0] A= A5, W
ZH 2 (310) ZHE Ew(200)S B3 dAEALLS 100 W/ (mK) o4 4 i, WzRE(310) 253 WE=
(300)& 53 AL 0.05 W/ (mK) o]atd 4 Q). o] E&tod, wig g Alo]2=(10)7F ¥ZESE(300) 35
o Mxel dd BAES ¥etA Fauk YA4E=(300) HEEE do] Hdshe AL WAskar, wE(200)
S Edle] E49 do] WARE(310)E Bty adHdoz A" 5 o). dAdEEE HFM(Heat Flow Meter,
T-AA o2 EKO Instruments Trading Co. Ltd, Heat Flow Meter Instrument HC-074 E€)E o]&3fo] =Hg
Qb A A ZehsE BEAE HFo] 1.4 g/em WA 2.2 g/end 5 Qx, FAHOZ HZEo| 1.6 g/em
A 2.0 g/’ = Utk AFFe TepaE Ble] vFe S 230 StelA ASTN D7929] WO 4T
ATk A7 Fehad E3A nlgo]l W Uil AS- wiEE A2 (10)E 7E dFrE A vlg

Jol2~ tiu] oF 15 5% oo AZs ans IS + Ut

Afst Zo2g 53AE 47 5
10 J/mm WA 15 J/mm¥ 4 Aok, A
23 T, 100 Jo] &4 oA zel*
A %75 J/mm A|RESl A9 QF FAHOR

st A9 A= AA B4 AstE Qlste] s 2k A3t

il

X

¢

= B

2ol ~E] Balgs= 9 7T} 100 MPa WA 400 MPadd
F Aol 1% WA 4 %Y F vk, s =
2 ASTM D3039 Al 2ASte] 2 mm/mine] ZZoA F
T, 9% A4 2 Mgl AALRAE Hojue A9 A% 5 2 9 3§
A ek Aol Askd 4 Q).
A7 Zetrd B as F2 7% 7F 200 MPa WA 500 MPad 4= 9lal, F3F 7ZHAdo] 10 GPa WA 30 GPadd
T Ago] 2 % WA 4 %Y & ok AFAE Zad 5949 #3 Ax, #3544 2 F35 4

&
T =

&L Instron THeA| 7S o]&3Fe], ASTM D-790 +FZo] 943t 5 mm/min, 16:1 span Zo]H]e] ZFAA
3 A

3 *3

o
o
ot
O, il

_é—_
AR Eetagy BEAlel 2% 4%, 23 44 2 2% A% A2 WS Yolu: 49

9 P2 A, F2 Ol dstel TR BYHD, DFAEE AE 5 9

SHE-E T (500)2 ARAd3s S8t2Y 534, €FvE 5 ~H 59 AR oFod 4 glon | A=
mARoa 3 o AxdE AG4s Z2 4= (FRP, fiber reinforced plastics) B3A2 o]Fold 4 glt}.
Y oo w2, SRR o 3}

stol BARE 20 FFT WA 70 FRTE TPL 5 A, FAHL

B
N _ 2 :
R zghet 5 oda, FARe FHS 1500 g/m WA 3500 g/m A & vk A
1 2 1 %

FA5E BT 207 10 m BA 30 mY = 93, FARCE 10 m HA 20 m 5 Aok, FAFe) BT 2
o7k 10 m PIRQl A% Az vge APE F dou A S4el Asa & vk, wlR, UK B
Fol7k 30 mE ek AG EH2 A Vel Biko] ojelg + da, 4F4el AshE & At
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[0476]
[0477]

oW T En [ ﬂ ﬁﬁ 7 N G ) oW ) i_ mw M ol o
N X A o = K o e . = %o ol - ¥r o <
R w M EEw W TaE o TEE b wa, ow B
o1 | = o o - Hp o oA ol i o_. Wy L
< o MoS R _ o @ = of W W W E W oF -
EER 5 ¥ O°EE T Cywp L e R o™ O N A
o = o W ~ - = 4 2 L % RO o T
RET = kg W FTEM o ZEs S5 Ume ®H g
R o o g S = = s N e < o o T <o
Wm0 = S oo T " g ., & - i W o . b= Nl et} O < N
Eﬁ @% To S < w ﬁw ,mu & - oma e =3 of g N . N 3 Mm N " = ~
0 St o — ! -
el - =) T o — o e m o Mo gl o oy M o N
TH =K S S o X o 9 il il _— R B et ~
o d s oy x¥y ¥ JSmg =T 2R S e T4 s
Hmh 5 we4® 3 mzg. TORUT TZ T S
= —_ el —
o} %“ E o ww %W < MMHE E 0 Mﬁwﬂ ﬁm Mﬂmi T o uﬂr 1]
X o B o - — Jaj gl = =
2z Tz foms o 0%F 2 pftem P TR gw &
‘ 4o oWy N o H o o.m X SECH W G oo i ®
2z ® B om B a e D Mo T4 48T s ol ¢ S S .
< s al =T — =T = ~
= g N 2o Ao S U0 < 9 2 oW g
SR e X ﬁ@mw% e o=B,. -~z EBE T® HEZ N -
oo O R 0 oW R — - E ook O N No ™ = a2
% g xH “Jt ol o= mw g X c wﬁ st gw oW D
) e il = r o — — —
ny ma o o Aﬂ 0 W " Mo 8 mum ° e oo W mm = oi_ em R WL_ ar TP W
_ —_ _ oR jze] 0 TR TK
STy il o 0 ww - mm - TR * uy qwo - = wr Wy . Wm 0 A= 7 Mo = T EM]_ N
gow Bk B ¢ oL FTHFxe wL Tak 3§ LS 2o 2
A= N m 9 Ne 5 4= g5 o T R - R ) (N of - N =
v gL T E s hs. T lede NE W%W My mam®og® LS
T X T T No — T = _ o= o ° {F N Mz ® 8 < = X
T 4T - Mm T oo o W Q! % & T2 Ho B o d ™ol x " X e o o
B oo n _ & e O o SEEN o - T o R o] T o= R bl mr
. T T R B oy A oMoy W Red ? 9 T
> F o it - X = R = S W oo T omo o ilj o S e A
EEE R T OPTIONY v BExRu omo ~¥F TR Nz ey g
z N S ROy o T X o= = ; =
S s Wy o = JASIIS = ) N Mooy s 3 = w mw gy I
CRC I oo o do - %ﬂ 2B v os B ;o nowo R AN S R S :
™ T S o W~ R A 2w A DR W B
R G PARE TR VomE MR Rl g T Rl THOE S
5 X N o oo o8 ;) -9 X N b o= o= W o N CUNE fh N
o T . ?5xﬁouﬂﬁ_wm¢ai%ﬂ A A T N - T z
N 4o 4 @_ am = o ox oo Py k= Vg L N I LI
=BT w R Fantd e "Eex moowae® Flw XxVg me oo @
s b L~ 0 el U . B TR NI e W T kR oM B
o = = X = R AT g oo L S 5 AR o N ~ = o) _ B
THCE T L F AT oz ow W Fa Team BRX 40T Loy f
RO TR | Mook Be oI x W WA CER WAE SN M o
Tt e WAz i o P Uz Ugg <2p Iglil gre o0F
Eme 3 47 L 0 %wmw w4 4AdY L 5w Sy L m S ks R ©®
AN M ® BR T AAAFETH BN FRTHAT TE TUTPTDT 5T TTTT o M H M
% = = = N = T T o = % o
~ ~ 0 o0 [ee] o0 [ee] o0 o0 o0 o0 o0
<t  x < < < < < < < < S
S = = = = S S S S S S =

WA 2000
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[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

SIHS31 10-2020-0033775

&= 53 Fashd, AwAst ey 59A(3000)= 2 7He] A2AEE(3200) Atolel AITAIE(3100)7F 7HA =
s E=AET. ey, 2 o] ool dAH= A2 ofdar, 2 el AAEE(3100) Atelol A2AE

T, AT AEES ANE © AZAES 10 10 WA 10 © 19 A58 (lay-up ratio)= ¥ 4= 3lar, 7414
o2, 1:3uA 3 19 AHE 23S 5 3.

X4~H](1ay up ratio), AIAES] Fjgot A2AES] Jhe] AlgHlE oudt. dF 50, H5 AEZF Al
NEZ 2 5, ARAMEES 3 5 Edsh= 4 ASHl= 2 1 3, 5, 1 L.57F "n. o]s}h o], AIAESE A2A]

EZF1: 10 1Hx] 10 : 19 A=H|(lay-up ratio)E ztE= 7+7}e)
%= | 5

5 TTE AATeEA, ARds SEaE
FAS &3 BF WEAAo] AA F4E F Jdu, BF ZE L g n2 Fe @ FAHS g
- At
o] Ao, WAEH(300) SHFRE(500)> dAZ FAAE F guvk. ofwf, dA st %Z%%%(SOO)J# 3
FHEF(00)2 Aol sht o] o] AINE B Ao sht o]l ANES otste A

mur EE YAERE00A AYHE Hol® shh o del AINESH SHRLELH500)° 6H%o}% 4% AE
ool 4 gtk

B Mg Zwsk AR B Holw sh ool Az-1AE % Hejw sh

Aol AAE olA o= @ wEow MBAL 2t e Az A%AE T FhgEe] o shie
wow wdn AL oluath 42 wE AR thE gaom wWdE AUT dAo) oo Axs
Aolmi, o7l AEe WF YL AN Ex P F ool e J|FoR Buh. B, o § Yo
2 ZHe 2t A 249 F ARMAI} ol 4wl 0% olF, TAHORE 5 olshel A8
S, FEL A FAF FEURA ke, o B 0 PAe] ol o] o WAR ¥
Fshe Ao olsslolol & Aol

& 7k 5 1°ft1 11H Gt A2ggol ol F= WiE A 2 o7to] =
TAARCeR 105 WA 80=d 4 lal, " pAHeR 168 WA 75Ed 4 9lal, vus AR
A 60 4= SlTt.

AAEE A2-1AE 9 A2-2AE7 s ATH AY F
°% AFH Beo Az2ANEL H3E A 2
d Bl A2 B wE AFE AW £

o] Ffelle, ¥AEH(300)3 SHHHE(500) A= FEE 5 vk olwf, dAstE ¥AEH(300)% §
Tii“q'(500)\_ o= sht o] el ANANE Bl Aol it o] A2AES Eiehs AT A ERT o F
A A, ZHE2(300) 0l @8l Aolw st o] AIAESH SHEHER(500) 0 A HEF AE

7 AR TE HolE st ol4kel A2-1AE B Holm st olake] A2-

ey
o =S
PNES TS FFE ehlt Fa AN mol,

g E3AI(3000)+= AILAIE(3100)¢F A2AE(3200)7F A5E™, A2AE

=
(3200)= # A2-1A E(3210) © A|2-2A] E(3220) & *3}sit),

A2-1AE(3210)= ATEFX) o= i dS 7HAar, A2-241E(3220)= AW F(Y)oz WFdS 7, Al
WFX) T AYFN)L oF 4650 wid A4EE 7Hx= Ao® Z=AH] .

w3l © 542 FaEd, A2AE (32000 2 1Y 1]2—1/\155(3210) Alololl A2-2A1E(3220)7} MAE AL =
Astz k. gy, B odgo] oo 3AEE AL olum 2 A9 A2-2A EE(3220) Aloldl| A|2-1A E(321
0O7F /MAE X 9o,
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[0506] 3, = 5404 A2-1A1E(3210) 2 A2-2A1E(3220)7F 42 1 AW wE FFEHE AoR EAEO 9o
t, B oddoe] ofe dEE A2 ofyar, A2-1AE(3210) R AI2-2AE(3220)% A7 HFN7L ALK ow
AEsE &, 13 FF5E = Ju
[0507] [Azxd 1: AF43s E8t28 EFAY A= 1
[0508] (AZ4 1-1)
[0509] ‘ﬂﬂg} Zolzzdd X 100 T tste], AdH del(H do] 1 inch, ¥d A 20 m)9 2 A
£ 35 TFE E¥ets 503 mm«] AN EE A Z39ch
[0510] (Az4 1-2)
[0511] v ZZ2FA 4 100 TFF g5k, 2 AR @dE F4 20 m) HF(plain) AES 35 THHFE
2statE T 3 me A2AEE AxEA
[0512] (A% 1-3-1)
[0513] Exsl Y xzddl £ 100 TR s, AAda Jel(H do] 1 inch, @9 &4 20 )] 3 A
2 35 FHFEZ 135 T/ 2 mY AXNEE A=x39T).
[0514] Tk, Byl FExzdd 54 100 5 sk, f2 AR EE ZF 20 m) HA(plain) AES 35 F
FR2 e A 1 me AANES AxsA
[0515] IIAE Yol ANES AZ3F 5, 220 T 2504 7 tond ¢S 713 Akt
[0516] (AZ4 1-3-2)
[0517] Aze] 1-3-29} YAl AAStE, AZAE fo ANEE A5 & 3Xs RS AQstas, Axd 1-3-
29} FU3HAl AAT8SIT.
[0518] (AZ4 1-4)
[0519] B3 2 X2 52 100 FHF s, A Je(FHd 2ol 1 inch, ¥ A7 20 m)e] #2 A
= 35 FHEZ EsstE T4 2 mY AIXNEES A Z5H
[0520] w3, By Ejzadg Ei] A 100 TFF-o thste], F8 A (dd 2A 20 m) HZF(plain) FES 35 T
FR T T 0.5 me] ANEES 2 B AxAT
[0521] 2 Aol A2 E Alole] AINEZ AAT T, 220 T L5204 7 tone] ¢S 718 ax sk},
[0522] (234 1: AfAs Set28 EdA9 B SA 1]
[0523] A7) Az 1-1 WA AZR 1494 AxE A543 Zapx Al wlF, I o4 A=, J9F B ¢
=3 BAS A9, 2 A5 7] % 19 YeERIAY.
[0524] D 94T 54 LE(High/speed Puncture Energy, J/mm): ASTM D3763¢] &JA3ste], A& 23 C, 100 Jo] %24
UA 2144 94T 54 BEE AU, Az ARt E8aE E3Ae ARddA 2 wEgo s Yt
FE YA A 2ol Ha]-}‘gE]‘\: Fo|2RE A A JUAE kst STt
[0525] 2) V7% EA4 1 ASTM D3039 A0l o3t 2 mn/min®] ZZlA 78383t
[0526] 3) &2 &4 Instron WA 7S o]&3}e], ASTM D-790 A 9 A3e 5 mm/min, 16:1 span Zo]H]e] F
oA ZA4sk3lth
F 1
[0527] A Zd1-1 A Z | 1-2 AZFd1-3-1 | AFd1-3-2 A Z 14
H| 5 1.65 1.93 1.73 1.76 1.72
S 524 7= /mm) 6.9 10.3 7.4 8.7 7.0
AN 7= (MPa) 152 283 186 186 170
73 (GPa) 12.0 19.1 14.5 14.5 13.1
A& (%) 1.64 2.07 1.72 1.72 1.67
=T 7%= (MPa) 257 439 265 381 341
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[0528]

[0529]
[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]
[0542]

[0543]

[0544]

ZIHSd 10-2020-0033775

7373 (GPa) 11.5 22.6 14.5 15.3 19.4
A8 (%) 2.97 2.43 2.41 3.41 2.15
¥ 1& #Hashd, Axd 1-100A4 Ax" AR74dst S828 53AE A48 AF=rt =ve 540 da, Ax
d 1-2014 AzE AGAE Zepre BEAE aAdola 2EASo PSS & F 9o, Az 1-3-1
9 A zd 1-3-2004 Azxd AFAE ZEaE e 4Y AREU soUlXE SEAT FEEHASS ¢
T don, Azxd 1494 AzxE AFA3 S22 SFPAE TEAAT AHUAE 49U AAEs dRE
z’: 010 . O o} = oh;]_
M= =2 T M .

[Azd 2: 44723 Behay 2gA9 AZ 2]
(Az4 2-1)

i<}

A 42 100 TRl diske, &
me] A2AEE 6 F A XA

o

g AR A4 20 wm) HH(plain) JES 35 THHFE

S<iCA

oo B

E e
0

she %

o

2
o

= A Eo] AE(0R)oz2 IS TIAEE wAE A2-
238 F 220 Co LA 7 tone] ¢ES 73] AXNEES

2L

INE(A)E A/A/A/A/A/

A BT

(Azx4 2-2)

APNESS A% 2 GAsked, A2AE
S

=
-
BN
it
P
ol
S
_LL/

g AH(d FA4 20 ym) HZ(plain) FAES 35 THFZ

AAEES AF 2 X3, A2ANEZF £88ts ZEo] AW (0xR) oz wedAd e 7R EE vixE A2-
INEM)S ARAEZ ZIets= ZEo] AWEH(45E)oR HiEAES A EE HixE A2-2NEB)E
A/A/B/B/A/A FZE ZEE AZAE AXI T, 220 Co XA 7 tony dHE JtE ANNEE
B

(234 2: A7 Set28 EdA9 B SA 2]
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