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Advanced Composite and Their Manufacturing Processes
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H 2.1 Composite Materialse| =71
. Fiber(2Z%H) + Matrix(Resin)

U EskEgolu 2 AlE i 4 (Damping) st Fiber (2247H) Meatrix (Resin)
7F AA 2R 82l oJ8f] g0l e - ¢dA X High Strength Low Strength
- _ High Modulus Low Modulus
B R4 ok ol gtk Aol SYsk v
H 2.2 ZRHot SEAIARYO] 5K St
= 4 Glass Fiber Quartz Fiber | Aramid Fiber | Carbon Fiber | Graphite Fiber 2
HIZ 2.13 2.20 1.44 1.77 1.61 7.85
j I 2.13 2.20 1.44 1.77 1.61 7.85
4 o lent b/ i) (0.090) (0.079) (0.052) (0.064) (0.079) (0.283)
h ZRiBIE XIZ
5.3~9.9 8.9 12 7.01 8.0 -
177]
QEZE 4600 3450 3600 3650 2200 2400
MPa (ksi) (665) (500) (530) (320) (350)
[e:]
I QIRERA A 85.5 69.0 105 230 340 200
; GPa (10 psi) (12.4) (10.0) (33.5) (50) (30)
OoA| ARIE % 5.7 5.0 2.5 1.4 0.58 27
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E-glass A9t 4%, A/14% SRR 87 7Rsd 8-S CSMt fARSE CRME 4167t 2l
¥ 3.1 REdRe EFE M=ax 43
W & E-glass C—glass ECR-glass

Specific gravity 2.54 2.50 2.71

Tensile strength N/mm# (22°C) 3400 3000 3300

Tensile modulus 2N /mm? (22°C) 72 69 72
Elongation % 4.8 4.8 4.8

Coefficient. of thermal expansion 10°/C 5.0 7.2 4.8
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4 .2 WEZF(Pultrusion)

_/]:
L n1oko 8 of(&o] AU HI) B, HEI 7 oy
7] H.(Beam), (%2, Channel) 5ot} ZHLofl=
WA o] Wl AL, HA HFO AlES HEFHOZ A

Z3l= 7o) NN ERILE O 4.2 = HERA 34

21 9] UukAQl WoFS HojFrt o] FA o= s
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Ho] e 501 3ot 2EE 2R3 viE o= &
7k EEjollaE 2 | e vl s 52

Al Hle, ofe} go] E3td eSS Age] H o
A9l =% Ui-E Sk, ol w7k wtdsiA vl
A oo A& A A ot v are] AP 1

FORMING GUIDE

ROVING e ,~HEATEL DIE
~1.9 ;r . TvTn . ~FINISHED PART
S
TO PULLER

12l 4.2 HEEXM(Pultrusion) 2

4 .3 RTM(Resin Transfer Molding)

RTMollA =, A1 7F @Rl o] QFel /el o] AEJHE
Ey # 28 (Woven Roving), B A& T 712 H &
o] ol B 9lo] %1 9i0] FRL B T, Zujv}
=0 S WA FAE TG TGl XT A2
(Spruefg &sto] AlEsted, ZHIAZIAl EHek, RTM||
K MBI QFEl S 69-690 kPa(l0~100psholm, 4=
A7F 9= A, a3 WRel A= 3717871
TH& F5ho] WA UZHA EaL, A= ARl R
Al ey, x| ef Zlf o] A7 of) whebA] 7= A2 oflA]
JoJ AL T2 112004 oA & == S}, 5
oA A AlEE A3t AeE BE7| st e
a2 Fic), YT S2o|(Ply) S AHS)
tiile] RTMOA = Yot 349 meFat A9 &
2] E(Preform)= AT 71 St o] ]2

nl2] g H AE Qo] dol7} 12.7~76.2mm <] A4
5 FoA e AR ol B A
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fo rlr mlo

) e o] gl
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H EAEE Ittt Aol 2 A=A Heh, 539 A7t 7P 2 Qo] e E= tEES Ha R SH| o=
= FAZF U ] Aslel= AS W] ffete] = the Aotk 54 Bl Blste] RTM-2 wilg- &
YAIZI = A7 wow, 339 U] FE2 7y 2 FH(Tooling Cost)= W& 2 oh | vll-¢- 7h3h
715 3lE & ARE-sto] 71E sHA HL =38 A2 AX(Mold Clamping Device) =S B Z 3t
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A7) #18te] i3l (Ratchet)
5 ' Ech RTM 349 ®
A o] B4 2lE, A} Ve A E B
23 ol Yo Y2 A%E 8 4 glrhi=Ao|t}
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Fart Fort
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4 .4 SMC(Sheet Molding Compound)
SMC 2179} FE4 SXA(Fillen)7F E43Hd 4=
Ao FH =] Q= A&EAR] E3F TR o] Q5= =
Foll A I 2 AP AL 571 Qlet, A= A3 HEA|
= AdEioll e, mie- Fert = A, & 5
Aol Qlt}, SMCE= =A354 IJOPC’V@}
7HiL(Cross-linking)ZFg ol 2Jgto] AlE o= %‘é%
t}, SMC= =399t 84 9] Al 2] B2 A3 Al
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YE59E T2 Ak 5ol Wol A== SMCE
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B S5 349 olF& B ARboll Bt ek
Aol AlE&HkE o qlem, ofg] 7Hx] Y, B g
H SR 55 ARdete] YAZ AR o dvk= A
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0 St AR Fw)7t =% Wk oy gl 74| (Dam-
] mef] 27]ofk=
F FEAel Xﬂf‘&x—i% og-Efo] £t 1970 °ﬂ
E ARAA Zdutof] o %] Zofo

o) s s AP, 2T B

ping) &} F4EAJo] 2

77 B2l TlpEt Rolol) S--517] ARSI, B3
22 ojof 4 BRSO o2l Hel 7

= At FE AR Hohs Aol olsiAl
A7 oA 7] ﬂ]—goﬂ e AR A= e

23 dtEokR tiFEleh gl 71AA
& (Mechanical Joining) 2} H&HAof] 25t Mgt
(Adhesive Joining) ©& =A| 578 4= Ql=d] 2719
S GASHE vt

5.1 7|AA2] Hel

HEES 4] & JHE ey BEES
2517 ffeho] fal W=A Eei e 47t Qlek e 7‘4
27 A9 Fa gict el A Joining Quality)&
ARsE717h ek, o eEel 8 7ksstolof s =

ASH AR5 BAY BEAARY AeE ASHAIXIH
ZRE F9Jof 32 32 35(Stress Concentration)
AL YA, o)A T TES] & 7S
F7F e FEES FAIE S7HAIIH, FA (Corro—
sion) VAIE oA 7} Qleh Z1AIA] e
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Clamping fastener

O3 5.2 7|AH FEel of

511} o] g ghae] 7R MRS AR 9F =E -
g 273 9 vl(e/d), IS yHetEETYO] A7
o] Hl(w/d) R =] FAL} EE 89 4749

H] (t/d)e} A Hek,

o 7ie] ZEER AAT 21 E= Y Ale| 9] 114
I} 2R1E] 9IA|7FFa 51}, 71AAQ1 21 E2] uhy]
Fell= 11 5.2 oA K= v} o) Hdkuly Qlgut
¥, Estuly(Cleavage Failure) 2 Ho]® v} 2 U=
71}, 2RIES] HA|Eol| A XA wjo] g w7k
o uf ok vigkAlsit 1y (e/d)et (w/d)e] 4k
| - =24] ke wjo] &) 5] & 7|87 |7} o Tk,
derd oz ugghEe] M 07 AR-E Eol oA g2
735l (e/d)p30]aL (w/dpeold At & QI ma &
g 47} Sk, e S WA sh] ffste] gk 1)
o] 7PdA7ER19] dolle)= TR TEe] 7t
2o] FAIE STHIZIAY 5<% A(Shim)< BfobA] 2
A 7 Sk, EA7RA] oleh B2 71A ARl 2RAE

o] MA Mg giEE A doR FHE 9tk 714
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A9l 2RIES] A= 2RIE 7919 $935E dAx
A7l o= ST a7 A, He2 RAE F
el TS dAnAle otk Bt &
o] ol 2 Are d wdee] RRIE FHE
el el 2ol Aol ¥ AR R YAde=M &
TS Al 71 Sl 2R1E 919 e
A5 (Stacking Sequence)E HHFFOIA, T 3HE
O] & HErh s 59, [0./+45]s oF & A5
| ol ZRAE F9= AS5eAE [+45)s 2 3}
of mehEe] e Wtk 7IAIA = okt 1
qetee] 2 7]741;% 7kl elstAY A Al

£ Sepapt %;Hj(Knit Line) 501 42
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YAt BEARe T ThEske

\_. = 2 E
%Jr's: e }azc} 498 o) s
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mj ek

2 Aol 2fst HMeiAdhesive Bonded Joints)

ZIAIZR] g vlste] W WA o sk B
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L B3t ofgith AR A= U Tk F9)
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=g 2= AP s 7] (Sealing), xm A
A AEHA 5 HE 0 ARG-Ehs vl EEo] 39}
HE T35k oA ot 14t

FAll &5, kAl =,

derdo], wEaEe] 74 L E ] olsto] g
2 et} webd £ A4S 2 HA 201ES

olt}, Single—lap &
1= Zﬂfﬁﬂ Zhdsh H]EH%—E-—' Bl%-0] 218-317]

Q| sl MghREe] & ‘:}Oﬂ QR
Q1 Peel 33 Hk=1} 0] Peel 532 H2HA2} 1]

el A S E A= %"Jcﬂ =7] uf

I
lm FlF
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112} Double—lap RN E7 =5 520]7] 9J5to] AR
b, H2A] & FEolMs o dEat ALk
73732 Alo] wol S HF FAFo| WAs, ol &
o]7] ¢J8}to] Stepped-lap & EQ} Scarf ZQIE 5o
ARg-EICE Ty a e ] B AES] 9ol Scarf
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