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Improvement of Physical Properties for Carbon
Fiber/PA 6,6 Composites

Seung A Song*, Seung Yoon On*, Go Eun Park*, Seong Su Kim**"

ABSTRACT: Mechanical properties of carbon fiber reinforced thermoplastic composites (CFRTPs) are affected by
various factors. One of the them are poor compatibility of the epoxy sizing layer on the carbon fiber surface with
thermoplastic matrix, which causes the inferior interfacial strength between fibers and matrix. In addition, the high
molten-viscosity of thermoplastics attributes to the poor impregnation state. Consequently, many voids in the
composite materials were generated, which leads to poor mechanical properties of the thermoplastic composites. In
this study, the epoxy sizing on the carbon fiber surface was removed and the polyamide 6,6 solution was coated on
the de-sized carbon fiber surface to improve the impregnation state and mechanical properties. Interlaminar shear
strength (ILSS) of CFRPTs was estimated by implementing short beam shear tests. In addition, flexural strength was
measured and the impregnation state of the composites was evaluated by calculating void content.

ZE E:eadG 73 driaA 4] B3A & (Carbon fiber reinforced thermoplastic composites; CFRTPs)2] E-4]
2 kst ol YFE W=tk 1 FolAE SR FHf Sizing= o] Q)= o FA|(Epoxy) 52 E7FAA
A&} A% 2H8-(Interaction)o] Flof wi-$- F kg AH-E FAJshH, D7t 4419 =2 88 F &= (Melting viscosity)
+ §2Alf thE(Bundle) Alo] 2 FH3 (Impregnation) o] o] 2] 9] ©raxA4] - 718} HdA & Fof 7] 5 (Void)E
Agtet. oo} o] &AM R @7t =R 7He] W2 AW A7) & (Interfacial shear strength)2 A4 3713}
744 B3| & (Carbon fiber reinforced thermoplastic composites; CFRTPs)2] 7| A2 E4& *|5HA]7|= 713 &=
83k 89l 5 shtbolrh mhebA], 2 Aol A= Gt A0k AT Ago] gl B F BH Y o FA] F
S G932 B8 AAG, E7taA A9 HrE B =g P77 HdA §HE Gty =AE A

Z3lo] B | Sizing A 2] $F0 24 CFRTPsS] £ aFAMAZTh CFRTPs?] ST = (Interlaminar
shear strength; ILSS) @ 3] 7} (Flexural strength) S £3|] 0|2 AZ35}g 0w, 42| 9] -3 == 7|55 (Void content)
of AAkE B8 EAIsHch

Key Words: Et4~4]-3-(Carbon fiber), &7}44] <=Z](Thermoplastic resin), Z=7FHA 7} = (Interlaminar shear strength),
B U7 = (Flexural strength), 7]5-5(Void content)

1. M 2 31734 (High stiffness), UPFAJ (Wear resistance) 2!

jui
— = R =
I (Low density)= ¢13f| TRt Hd7]e Abdof 801 7}
S5 B3 A = (CFRP) = 17 = (High strength), 531, 53] Alst5a A A|sh= 24 e =3 20
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ool A8 Lok AlgtA o] it wheba] 3-8 Fofo]
e AsliAe AW A= 9 AR e o] A Eofof gt
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= IE 3 34 (Compression film impregnation process)
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Fig. 1. Temperature cycle for de-sizing of carbon fiber surface
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Fig. 4. Temperature and pressure cycle for fabrication of carbon
fiber reinforced PA6,6 composite
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Table 1. Void contents of CFRTPs

Specimen fabricated by | Specimen fabricated by
10 MPa 20 MPa
v, 45% 51%
Mass 1.558 1.559
Void content 1.9 1.6

V;: Volume fraction of carbon fiber in CFRPTs.
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