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Effect of Various Sizing Agents on the Properties of Nylon6/
Carbon Fiber Composites Prepared by Reactive Process

Park Ha-Neul*, Lee Hak Sung*, Huh Mongyoung**

ABSTRACT: In order to improve the interfacial bonding force and reaction polymerization degree of the carbon fiber
reinforced nylon 6 composite material, the surface of the existing epoxy-sizing carbon fiber was desized to remove the
epoxy and treated with urethane, nylon and phenoxy sizing agent, was observed. The interfacial bond strength of the
resized carbon fiber was confirmed by IFSS (Interfacial Shear Strength) and the fracture surface was observed by
scanning electron microscope. The results showed that the interfacial bonding strength of the carbon fiber treated
with nylon and phenoxy sizing agents was higher than that of urethane - based sizing. It has been found that the
urethane - type resizing carbon fiber has lower interfacial bonding strength than the conventional epoxy - sizing
carbon fiber. This result shows that the interfacial bonding between carbon fiber and nylon 6 is improved by
removing low activity and smoothness of existing carbon fiber.

£ S:uhadG 20 PA6 HARE) BAH W EY AL ANATAL WSFTE FAHLS P 7)E T
o] B Aol AAE T At YAl oto] o EAE AAT T SeekA, UARA, H%AA Aol A AA
efsheglon], Batol ) el Haklg o) ERS Bt 2lktoly Meld Bt o] A 2 FSS(Interfacial
shear strength) & 3)4] BHelst o w), AW A3 4= 24 5 vhowl e FAAAEN 42 B4 A
el RAS} S AA At gA 2 HelEl Srang 7t SAE Aol el s Aw Agtelo] ALw A FHels)
ek S ehA 2 Aol A H BAHFE 71 o EA Aol A SN G R AW G o] Fad Aoz T
QUE|Gich o] AT 71E VAN ATAT BHALS AASe] S o HAE6 Aolo] AW Ageo] 3

Al Zog B,

Key Words: Et4~/3-7-(Carbon fiber), U+U26(Nylon6), A" A 37 = (Interfacial shear strength), 2] A}0] %] 2] 2] (Resizing
treatment)

1. M 2 WeFEAd, )i I8 E 58 7H AR g A
17153S A2 5h= Akof| & YA o] &=L qlrt

aur oz w©AMF F3 E3A|E(carbon fibers- 5, e W Ao EAAS WA 5= 587,

reinforced plastics, CFRP)= =2 v]7} %, AgkA], Y24 Z P& gof Bl of gl T S AR 4R Q%!

Received 6 August 2018, received in revised form 10 December 2018, accepted 18 December 2018

*Composites Processing Division, Korea Institute of Carbon Convergence Technology, Jeonju 54853, Korea
*fComposites Processing Division, Korea Institute of Carbon Convergence Technology, Jeonju 54853, Korea, Corresponding author
(E-mail: herpoly@gmail.com)

DOI http://dx.doi.org/10.7234/composres.2018.31.6.299



300 Park Ha-Neul, Lee Hak Sung, Huh Mongyoung

7Wide $IRE AFsAREoR= o] ARgo] FA| FjE|al QIeH(1-3].

S ot 5T 242 AR A EHE T
4ol Aol 9 g 543 BEo] kRt iEE
20| A5 A Aol s A ey ST
ot S o mjEE Aok HE A2 9 Fof A 7ta)
Al sgolu MEgo] MER 2o =2 dEHo &
Zo] oA Rof st FEH =S s WAl o
o SR A Aol duput F24]9]| uke} CFRPE)| 7]
AR =42 Eebirt4-6l.

UHrz| o2 CFRPO| MiEZ AR AR A7FnA

Ak AR S BT A EA L F2 A
S, e ES FEHC] G ARA FAE T
AN HFT F 2w go] SA7L tnAgel i

Feh A7k A G H S, A
FENo] TS 4] ol BAVETT pellerd PHE

o

7t SRS B8ote] e whEolXl g R WEE
ZI5}o] Prepreg P2 Al A st Hiol qloh
HE FE o] g f53AE 7t AR W
541 Wup/mb g4, WokEAd, Wi/dol w5k <l
AYolg EetAg o g wol o] 5L glon, 53] U
ol ARE-E| L QItH7,8]. D7t g =R 9F B9
FHH2 A2 P ool =] etke] AjtE o] oFst
L -3

(6,11,12].
AHG7FHAE AR BAN G BTYRE Sol
e slrady gulel e 99 FE B4 wEol
Atk ARk By 60 Ewlo] Hels o] ZA] Aol
“OH, -COOH #5719 A2 18] 4 50| FAx o]
Ul E629] do] o HrHI3). AP BE T Hg Y
o -OHS} -COOHS| #57|18 ANEST 4= 9low F3 v

o] o A o|Fold Ao oyt ek

wheba], B Ao A o EA] Aol AAI7 ok ThE A}
O AAR S HUE A5 k= 2zt
A% ANEAS MAstel B we} tlEeo] A 2
ghelo] o7 Wakel, v F o] o W T FHS v X =
A Bttt

2. Ctdet ALOIENMIE Set BAdR 2lAH0]
Z Xel

2.1 BN F 2lA01E MY
2 Aol M AR " e ol FA] Aol A Toray
AF T700 gradeS AF&-}SITh 2]Ato] A of] ALE-3F Ato] A A

PANcarbonfibers ~ Precarbonization ~ Desizing Sizing. Drying Windirg
(5007500°C) (1000°C,N;)  (1,3,510w09 (1300

T

Fig. 1. Process of treating carbon fiber to sizing agents
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Fig. 2. The Surface of resized carbon fiber observed through a
scanning electron microscope (SEM). (Left : Urethane
resizing carbon fiber/Right : Phenoxy resizing carbon fiber)
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Fig. 3. Fabrication of single fiber IFSS(Interfacial shear strength)
specimen
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Fig. 4. Single fiber IFSS(Interfacial shear strength) test (ASTM C
1239-07)
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Fig. 5. Interfacial shear strength(IFSS) graph of carbon fiber
treated sizing agents

Table 1. Data table of Interfacial shear strength(IFSS)

CF Urethane | Nylon | Phenoxy
(Carbonfiber)| (UT) (PA) (HP)
Averagedrop | 55 45 184.06 | 17844 | 181.57
size (um)
Interfacial shear
23.28 22.86 27 29.41
strength (MPa)
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Fig. 6. Scanning electromicroscope(SEM) image of phenoxy
resizing carbon fiber attached droplet after interfacial
shear strength (IFSS)
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Fig. 7. Schematic diagram of the reaction polymerization pro-
cess using a resized fabric
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Table 2. Polymerization conversion of nylon 6 composites using

resizing carbon fiber

CF Urethane Nylon Phenoxy
(Carbonfiber) uT) (PA) (HP)
Degree of
conversion 94.33 98.77 98.26 95
(%)
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Fig. 9. Flexural strength graph of reactive polymerized speci-
mens using resizing carbon fiber

Table 3. Flexural strength data of reaction polymerization speci-
mens using resizing carbon fibers
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Fig. 8. Measurement method of polymerization conversion of
nyloné reaction polymerization specimen

CF Urethane | Nylon | Phenoxy
(Carbonfiber) (U (PA) (HP)
after drying Flexural
strength 62.71 72.53 159.65 8.72
(MPa)
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