‘2@ Elastomers and Composites

EtAM 72| AOIEXE|7 Bt

———1

2

7/LHEEG =

Vol. 45, No. 1, pp. 2~6 (March 2010)

Jm
ital

2 =2 7[AE A

Effects of Sizing Treatment of Carbon Fibers on Mechanical Interfacial
Properties of Nylon 6 Matrix Composites

Woong-Ki Choi*, Byung-Joo Kim

*, Byung-Gak Min**,

Kyong-Min Bae***  and Soo-Jin Park***'

*Jeonju Institute of Machinery and Carbon Composites, Jeonju 561-844, Korea
**Department of Polymer Science and Engineering, Chungju National University, Chungju 380-702, Korea
***Department of Chemistry, Inha University, Incheon 402-751, Korea
(Received January 6, 2010, Revised & Accepted January 15, 2010)

()

E-

o

y M
B

a

6 o
I

A, Astol A, oo =A AV ATAZ ol ga1M Aol Hel
WA 52 B
NQAE Bajol Felsigor], Sfaay F s
A2)H By

< 1> FO
q

Jo
°
N

H

mo

fuA .

FAHAAR

Aele g gt U2 5] A9 A dadRE ole
olelgt Aak= Ao HHAHTAITAIZF B 79k UAE6 714 Ato] o] A g

NNAH A7 57 o= dkenh

/e A SRR AMATEE ] - Sl ot E 2 U EL (PAN) Al &4
3l I8ttt Atold A2l o] AlxE 5LANRE 7AY A=
A

§71 2 Aol Hale] nls] TAAUR7F 2 RS

vS)

=2 2=3)

S T8l on, Aol Aed g

[e)

=

v B Basgn A9a%
HEZF 248 el BB T Aol
o LgAe] w3 3
9

=
=

ABSTRACT : The sizing treatments of PAN-based carbon fiber surfaces were carried out in order to improve the interfacial
adhesion in the carbon fibers/nylon6 composite system. The parameter to characterize the wetting performance and surface

free energy of the sized fibers were determined by a contact angle

method. The mechanical interfacial properties of the

composites were investigated using critical stress intensity factor (Kic). The cross-section morphologies of sized CFs/nyloné

composites were observed by SEM. As the experimental results, it

was observed that silane-based sizing treated carbon

fibers showed higher surface free energies than other sizing treatments. In particular, the KIC of the sizing-treated carbon
fibers reinforced composites showed higher values than those of untreated carbon fibers-reinforced composites. This result
indicated that the increase in the surface free energy of the fibers leads to the improvement of the mechanical interfacial

properties of carbon fibers/nylon6 composites.

Keywords : carbon fibers, nylon6, intefacial machanical, properties, sizing treatment
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nets of Surface Tension (7 1) in Wetting Liquids (Subscript: L),
Measured at 20 C

Wetting liquids Y LL/me'2 Y LSP/me'2 e ]_/me'2
Water 21.8 51.0 72.8
Diiodomethane 49.5 1.3 50.8
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Table 2. Surface Free Energy of the Carbon Fibers Studied

Woong-Ki Choi et al. / Elastomers and Composites Vol. 45, No. 1, pp. 2~6 (March 2010)

M_ N0y

nz—l)

— 2
n?+2)p 3e, ()
A7 ap HIFA LA, n &, M A, o2
U5, o> Aidkelm, 2 2014 M/ o & ARATA L] 2t

FyE AgE 4 Qlth

AAATA oA silane 7} 71 2 EA-E 2= A
o2 AAEH, o]y st AHZ silaneAl = F= XX 2L
=2 U|FA gk 2t Ao o AETt” silaneZl ® Alo] A
Ag)sk B0 FAL A (s S 131 mim’E oHE
el vl 7Hg 5w Balom nsA e a(rs) T
37 mim” 2 7P S we BRIk vAE g
o AS BlFA 249 g 34 mim’E 7P W glhol
= om, dhAe sulfideAl =2 Ao Al st g2l
A5 =7 ol viA g Aol vl hagto] ¥HE gl vl
T 840 H-¢ ¢4 S Lorentz-Lorenz-Debye ] | 4 T+
sk Aate} o] Expulof o5 & H|SA QA g e
Aoz FdE 7 2 A S 2= silaneAl Y] -0l
N

>

322 1 ob17I(NH) 2 754 71OCH) e <3 2 54

=, 2] (work
of adhesion) 57 & A¥ZA HALE th2] 2] 3)@)S)°l
o8] AArrat

Wy= W, e w,r 3
Wit =t )
%SP — ,YSSP. ,YLSP (5)

A9 ZEE silaneAl R EFAAF Tl Alo]A A7 §
S A 817 mim 2 7P 2 3HS JERILCH imide, sulfide

Table 3. Work of Adhesion of the Carbon Fibers Studied

. .. Work of .
Sizing agents ¥ ¢/mJm” ¥ §/mJm™> 7 ¢ /mJm? Matrix Sizing agents adhesion Disperse Polar
As-received 43.0 34.0 9.0 As-received 77.2 70.4 6.80
Silane 50.1 37.0 13.1 Silane 81.7 73.4 8.3
Nylon-6
Sulfide 432 34.5 8.7 Sulfide 77.6 70.9 6.7
Imide 46.2 34.8 11.4 Imide 78.9 71.2 7.7
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Figure 1. Kjc of carbon fiber/nylon 6 composites with different
sizing agents.

APS 15.0kV 8.4mm x2.00k SE(U)

PPS 15.0kV 8.8mm x2.00k SE(U)

(d)

Figure 2. SEM micrographs of the carbon fiber/nylon 6 composites (a) as-received, (b) silane, (c¢) imide, and (d) sulfide.
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