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Effect of Interfacial Bonding on the High Strain Rate Compression
Behavior of the Carbon Fiber Reinforced Thermoplastic Composites

1. M

Kwak Jin Bae*, Yuna Oh*, Jaesang Yu*'

ABSTRACT: This study investigates the interfacial bonding and mechanical performance of carbon fiber reinforced
thermoplastic composites under high strain rate conditions. The interfacial properties between carbon fibers and
polymers were analyzed using molecular dynamics simulations. The study focused on the effect of fiber volume
fraction and polymer type on the interlaminar shear strength and high strain rate compression behavior of CFRTP
materials. The results indicate that higher interfacial bonding properties enhance the mechanical strength.
Additionally, the split-Hopkinson pressure bar test result was confirmed to improve stress distribution under dynamic
compression because of interfacial bonding. The increase of interfacial bonding properties contributes to superior
fracture resistance.

E B R AT aaMf 40 drkas Bae) 14 WgE 20 AW 2uen /A 45 Bast
et $AEAS ARG ol Tt Re LA 2 ] AW BAS SO, ol o 4
F RS R A TR G2 S AT ZE D 0k ¢4 ASS vlastylch A A, PAes 7|8k 254
L PA6 Z]9F BN B B AW A degon, ol Bael A4 el slelshs oz gl

% @A AW AFelo] PAE BAAE $ &

EJ it} E31, split-Hopkinson pressure barg ©]-83F 17
rro] EIH O ojRolH 4T T APHL

s}

Key Words: B4~ /d-7-(Carbon fiber), 2§+ & (Composite materials), @ 7}4~4d 115 A} (Thermoplastic), & A}-5 & 8}
(Molecular dynamics), 31< < A] ¥l (High strain rate compression test)

HAE Agst

_&

=

7
2l AtEa g
o

BIARE ChoRe AR Hofol A TS5 ALgE T B8 T Gl AR, O H] 7 (specific
Qlom, B3| 3y QF, A=A}, s, AZ = M| & 114 strength)@} H|73-A] (specific stiffness), 12|31 Q=3 W74
o] RPEE Hopol A Wpael AR A2 AL Ak & HFOR ke S8 Hobol 4 o4l 24l AT
o]z)3t B3R A8 73l 1 EX}(fiber reinforced plastic, QlTH1-4].

FRP) BEPAl A0l o AAT FA £EF  Lelth BEAel HukEel 45 S thedl Ago) 1

Received 11 September 2024, received in revised form 30 September 2024, accepted 25 October 2024

*|nstitute of Advanced Composite Materials, Korea Institute of Science and Technology (KIST), Jeollabukdo, Korea
Corresponding author (E-mail: jamesyu@kist.re.kr)

DOI http://dx.doi.org/10.7234/composres.2024.37.6.447

T2 A Z _§_%/\-LQ_ —__LEH}E:}_‘E)‘}— 2~
JoF R olelat FRP oA 71
Q

{



448 Kwak Jin Bae, Yuna Oh, Jaesang Yu

A 427 9) Aol o) &5z o] ohujeh, 6ok 424 1h
of Aw Agkele] 2A| 29Tk AW AL BaiAo
1A 43, 53] 5 I ik Wil e 5

&

[5 8 Ao AR A 7J94 oFgt AW Ag-S E3A 9
_?_ZX4 7:1‘61-— Xﬁo]—/\]7
ol A HekA o] why) & 2}
et 4] 7*—4 A A E—*.T% —o‘:}\o]'/\];’]
A 4 Ase sk 2w Fagt ‘E?L Jerﬂo]r,}_
Z* —}?_'_X}Eoﬂ?ﬂ(molecular dynamlcs MD) Al Ed|o] A&
A AW 54 ASskal A4 5hs d 83 =+
B2 BZrE A Qlrh. MD Algdo]d dAk 9 #4230
A o] A3 A-g-E arfsto] Ao A EA st 22 d &
& A 24T 4 7] el B el AW At
St 0] T2 S1AH A3 oSk ] EkEolct. Zhang
o §o) Aot Zejmeual 2ol AW %S MD A%
o wajslol, Sl WMRlE Swot AW Ag
G AL AT £ Lok Chovs
NT) 5 EeZeEa Bae] o 7
£& MD AEdlolHo ATeto], ShaLhfre] 9

o] A Aee % 1A o] viA= FFS HHTHI0l.
2 Aol dadfet & FRY 182 £X0

2oh|= 6 (polyamide 6, PA6)S} Z&]oh|= 66 (polyamide
66, PA66)S ©]-8-5to] A Fu 28-S gelst] HdAE
AlAskal, s & A 09} TEA} 222 7ke] Aw Adt
g dlolg 3 A —?’—4% 2 nlglo 2 34 ok 27

Ae] 7174 A5 Tre] AFIAE A4S Hlolch. sk, MD
ABH o] L ol THA Aok ehad§ 7ke] A we
A HEASHS BARE A%-S ARAoR ks, A 2

Fejo] BaA e 714 Aol n AL GFS HFHO
2 DA Aolth. o]t i BAA Y 1% 55 24
MOl A FAFL 913 71219 o] B AFoul, FF

TS B A B H g FaF 7l0lS T o=

N
uZ
ofr

2.1 X2

Arbar TEAL A 7he] AR AT ol uHE Ba
gote] 71AE A5L gl 98] FEARE Sad G
Z)&(C120-3K, Toray-T300, HD FIBER Co., Ltd, Korea)&
AFESFITE BhA A g-¢l C120-3KQ] WEE 1.76 g/m’, 77
=203 g/m?, FA= 0.25 umo|th. 7| A A2 ARRE L8R
2o = 257 PA6, PA66 (KEI Solution Co., LTD,
Korea)= /\}9—0]- %It PA6S] Wrl= 1.16 g/m’, T7l=

o], PA662] W= 1.16 g/m’, £7]= 25 umo]c}.

15 um

2.2 A|JHY =

i fel A9 RaRgo] oe Aw g 8 9
T4 % B2 AT B4 98] AR A T
A B} PAG, PAGCE 0|83 Bitad] 4P AEF
% 7o) ghze| s AL ol kol ARt W e B
Sof shad G HET A7tay BES A3 TelES
Ay A7tAA T HEA}Ql PA6SF PA66L] 82w Hr} =

© 250°Co 4] A3 ¢l 1.2 MPa @ 7}l &% 0.12 MPa/
min®] A3 T R7L 7|HFe 2 PA6 X PA667T H&
=] EAG I3t D7EAA] EgEAA] (carbon fiber reinforced
thermo plastic, CFRTP) A|#H-& A| 23} t). 244 AlH
o] Mo Hu|E9.0 571, 62.5, 68.9 vi%= PA6, PAG6 7]HHS)]
A7 42E AR o] F o7l S 7HAE AlEES A

2519t

2.3 EMAME

A %% PA6 2 PA66 CERTP E3} 470 thal] EFAAL
of A 410] AW AgeS HE Bastna AW A
F -3 (inter-laminar shear strength, ILSS)}S S5t} A
T2 23°C Af=20ll A o]FoiF on, ASTM D 2344 w249 &
3}o] universal testing machine (UTM) AH| & 3l 224
3= 4% 1.0 mm/minE short beam strengthS 435150
o, Z+ CFTRP A|H 2] Al 238 P2 olgo] 4 (NS &
s AT

Fsbs = 0.75 x (1)

bx#4

7|, P,i= Z|olks, b= AlHY &, = AlHS] FAol.

a3 A= 4 = AIF2 split-Hopkinson pressure bar
(SHPB) xomlg Z3]] 23°C ARe-of|A] F8)atch. SHPBS] 7
< A Z=7AE(striker), ¢} & E(incident bar), A&
(transmission bar) .2 LA]E o] QIt}(Fig. 1). HEE HY
10°/so] A HFA] 2 3.25 mme] YEF o= Aoks AJHE o]
&t % S T4 A

S}gIck. SHPB 4] 9] el
Qo] 3B GHA AT EAY L, o] BT
7 gt Awe] AAe wdshd et Ane ¢

Specimen
Striker Incident bar Transmission bar
I [ | T T |

15t Strain gauge 2"d Strain gauge
| J

[Time — Voltage data HAmpIifierH Oscilloscope ]——'[ PC ]

Fig. 1. Schematic of split-Hopkinson pressure bar
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