10C10
Angle-Ply Carbon/NvIonG HE oM
Sgidzo % R Suta] SMo] A6 A

olgd, Zohg, AR, s«
ARUGE RFIH Y7 e L), PTG L FYLAAT

1. M B

s EdAsE fedie A net 43384 dF3ds SdAae 4rtaA
AF2e ERARTE Ao €AY ARAE ERARE A4 dg g 2,
# 7 (brittleness)°] 3™, AB3ApolEe] A & FF /‘a‘ o] ¥ou AFFUAR APl
oJEl® @iol om, EfH, 334U AT g 2T HFAEY Axd oHF
o] Atk ol BLE FAHES FTE37] Ast ALE Aol Atad FAE A A

A5 GeH HPARIHIGL BB HRAD GALH SRR 48
AEe WEANl $481, 29 Avel g AYe] S5t HEA B W &

¥ (melt impregnation)©] & °l9 A& A o8 WYE AAHIT YvH4]
B AFdAAE, olgd AX B R $AFR Ertayd EFARY ZAH 24
2 ol9] AW A #dt =9 staA gk Angle-ply < ‘@ Tz wE g A
3 AQREY AEE 3o FE£EANA g3 g ¢ Zd, SEM AR #ESS
on, A4 93 void¥d, DSCE ©|&% AAsI=9 HFEAAF S AH§3te A4, v
274 949 BAIAY.

2. 24 9

2.1 dEM=

B A A" 2AERE 200009 2AAFEI2X12E/AA)E AHEEHe
o, fExE YdE6 FAE(IEXIBE/AANE AHE3td angle-plyE 77 0°%9/0%,
30°/0°/-30°//30°/0°%/-30°, 60°/0°/-60°//60°/0°/-60° 3] HZF =Z=2FE& REUH.

2.2 AlgH™ A=

1) 973 - ILSS 438§ ANdA A

gaot U8 WEE 18X26cm 7|2 HFZ4E ZH7] gt 2dd F, 5 AF
& E= fo olFAE ¥, olE 265TE 7tdd E=ud ¥2 F H4IUE IMPa, 7}
AAZE 10822 4E S 8t EFARE A 3 AFHoR s

(2) 3TAAALLE S AFAY AF

z7] 29& F7] A AHF St Zol7t AmmE A ojmj= &
AeE 4¥ & o& 70 %o Hosden, ojm 27 A2HN
Ax o TENAY.
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2.3. BM4
ALY KS F 224190 F3to], $74UAE 4H L KS F 22469] 23], 2715
A4 AL JIS K 690017 ASTM D 55286 &3ted ashsic,

8
&

yzhaho] e Q@fi}ig— @312t Dupont-2008 DSCE AME3le], gsidZo 2 g
AR E(X)E AT F45897%3, SEM 2 34**@“173& o]&3t] FEjeE EA
S #BaAstgoy =3 KS F 224501] 3t voiddE A
3.Z3 % ag

3.1 95y
Figure 12 ¥ E 223 angle-ply A3 AQHUY AZAES G4 ASFE e
d Ao, AHFEALLS 07/0° > 30°%/-30° > 60°%/-60°) o2 $F8. o= 0°/0° A

HH ZAFde A 3Fo] Jeixe e PRz FHARs MEd="He gl
== & F ey 30°7//-30°% 60°/-60°A g A= B At §F
o] 7t A= WEH angle-ply “4” TF AAIEO o, AFA 3Fo) i AHFJL ¢

7t AR, E Folxivta AZ4En B FWe F97F Aol AEd AFEA 3o
A By $58A ygdn gt ol 219 Przng Z2A%E, voldFd 3 FAF
o] g Aol A4} Figure 2v W4z B A9 ZEE veld A
L=, 30°7/30°A1 @ H o] 0°/0°, 607/60° NFHRG AA Uehtn e, ol FAA A
Ed 4% FF) A4HY 607/60° AFH BodE vEHe] o= &
A F0HG FES FaHAT FGE
3.2 sztmta|y

ERAsANAM Y pull-oute v &3k 25

W,= U,xN= Vu2/6D;,

Table 12 ASzbat Wzdyo] e 7 AgHe AL FA(L) 3+ pull-out FH& Y
Bl Zo2, pull-out workst AANFZAAA FWe A9t AU ARG g aA
Uehd Aoz Hol, FYAdE #5H ZadR7 4942 JHHA Ren adz B
&3 HATk AzEc

Table 1. Critical fiber length and pull-out energy according to the angle-plies
and cooling types

cooling type Slow cooling Rapid cooling
angle-ply pull-out pull-out
» I {mm) o | {{mm) 2
work(kJ/m?) work(kJ/m")
0% /f 0% 0.4703 ] 1.1167 0.6923 1.5609

30°/0°/-30°/ 30°/0°-30° | 0.2823 | 0.8295 0.4503 1.5148
60°/0°/-60%/ 60°/0°/-60° | 0.5307 | 22973 0.8191 26542
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Figure 3& 07/0° AlgH e YZtzdo & Iddol(da)t Gt BAE ved A
olt}. Crack initiation| A= %7] AHE F7] Y3t A4S ojnl= BF o8 =29y
g gREd AY E FAY 28 FE sP3E resin-rich S A3, 2o
AYPEF o= fiber bridginge] FAHA= FUoy AW ¥ AFFANA TF fiber
bridging ¥} fiber breakage”} FZFH AT o= <& EXAF stick-slip AF S HEIUE
GeHAol HAtt Azt Figure 45 ¥4 WE angle-ply 3% A¥¥ Gic
EAS vetd Aoz, 99 A7t A ASEY 4t $d, SYEAD A EH
S %71 a¥ g FTHAAN 249age Ade ol Yo AHHFES FATIHE
pull-out So}A7] W&o, WztzA9 zo|7t AfF/MELE ARG ATz %
& Fof adYo] FAHE F¢ M2 ¢& duA BAE 7tAL7] WEd Giedl Zel7t
UEtdta AbE " T

4. 2 E

E AJAFNME FIEUES Nylon6 WEE AM£3od, angle-plyE Ztzh 0%/0%
30°/0°/~30°//30°/0°%/-30°, 60°/0°/-60°%/60°/0°/-60°2 3}l angle-ply carbon/nylon6 A3 %
A8 E AFSA, FESUY, ¥4x2d Fo] I9FEAR, ILSS 2 F3 73 A4 "l
E 9%e BN 2% g 22 2HE AU
1. Angle-ply carbon/nylon6 % E#dAge 9% EA4L ¥y A7 Ay A5=

tt ¢EA UeEdEd ol 2ASESY void 5 g% £A9 FH T WEL

2 AZEY, 53 AFEAHNLE YZzA4 g FFETE plys] HS Gy wet

g & 938 ¢ty Als g
2. Angle-ply carbon/nylon6 3% EIAEE BRI stick-slip T g B A

F}A By AFES s, 220937 AHEAHNME FIA AFHELE 27 29 | 2

AoA A24Wdo) AdE o] Qo] A7t ALFHZ pull-out HoiA7] W& ¢

Sttt Algdrh

#a 238
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Figure 1. Tensile strength of each specimen
according to the cooling types.
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Figure 3. Relationship between Gic values and da

for the 0°//0° angle-ply laminate specimens.
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Figure 2. Interlaminar shear strength of each

4
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specimen according to the cooling type
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Figure 4. Gic values of each specimen
acccording to the cooling types



