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On the Mechanical Properties and Thermal Stability of Carbon/Kevlar
Interply Hybrid Composites

Bong-Suk Park* and Tae-Jin Kang*

Abstract

Mechanical and thermal properties of carbon/Kevlar interply hybrid composite materials have
been studied. Through hybridization, tensile strength and modulus of the Kevlar reinforced
composites were increased by about 25% and 31%, respectively compared with 100% Kevlar
composites. In case of interlaminar shear strength, the carbon/Kevlar hybrid composite showed
lower value because of the mismatch of the thermal expansion coefficient. The stacking sequence
and the difference in interlaminar shear strength had an effect on the impact resistance and
flexural properties of the hybrid compoesites. In the impact test, the composites with Kevlar ply at
impact side absorbed more energy and showed synergy effect in impact energy absorption. The
composites carbon reinforced laminates at both sides showed higher properties in the flexural
properties. The static properties of hybrid composites showed inferior to those of carbon
composites. However, the hybrid composites showed superior to the two composites of carbon and
kevlar in impact property.

After repeated heat treatments up to 7 cycles at 2500C the carbon reinforced composites
showed the highest flexural strength and interlaminar shear strength.

2 %

B =Re A bel/mis 7 dlolBee B§ A5 AEA, 94 Al 33 QFoloh i
Af 23 AL AR5 T BAARE Ho ol steluis B3t A4S AL}
w7t Bg g EA6 vsted Q1A A=) oF 25%, A A5t F 31% Fobsd ek 2 A
ol glelMe A F A2 o2 AT A WAt d 5 B2 e B4y
& ARt F2EA ] A QS W e vehgh 3 BA Y A A3}
o, FAo) slated Al H§, 33t Bl wAle] folatA Hlon, oldadel AEAHFETE B
W3l w23 sle] el B Agrt AEe} 100%2] A% vk o 2 3 AUAEFS 5
5wt §9 AAdAe 4 2 B35 AR i) of vl &) X% AS, A w2
w2 & Jdehuigdel A FA )l steln=2b A 5o} FA%E v on, £ AY
M= slelBele A7} of¢ F5E B vk A F Sy A 2 S Ay AY
A& v Bk B3 8o g S S o

R FAA e AT



104 P4, 1997.12

v AlRe 57 soluels 2¢ AR odoH 44 9 dd FAMe) By AF g7

LA 2

2ol o4 AxAL ARRT ol BEAR
&£ Fel Shamel vl s, el A
R 71AH ol Sashe, ALg BAo) wet
oA £7) ARE EWse] THL FHAR 5
sle AHe AT Sleh 2 EHE HA
ot oleldt EA4e Bake vz e 24 A
31 oA & Sleh W wAAE ST
W A7)E T A8 A5t RS el AR
o Abg Balo] REF T AbA ol4e] wAE
Agstel BE ARG soluels ¥y Aot
QHIL soluels %3 A durAel o] go
3 s AgeA oluke BHS 2
47} Slsl ol 7o) sfolsel = Etolch.

B AT E AR BE, 39 AE, 4F FE
59 g8 gael oS S5she AF Aol
Aol v A3t WEAA) S $4T AY
o A5 AR o] sfonelE %Y AR
Azssch. WEAAe) o Do w23
A5e] F4 Aol Aet Ai3e stolue]
Esto] o] A W34S ol Fhol Hhated
Fohslon, 34 4% olsle) 3 Bl wstg
AR w9 A4 2002 AR E HF
3 oycle®) F% 27h AAA 22 AW, FY
4As) WehE oFobusith Axelo] &g ABe)
&4 AR Bet Avldoz B ohged
oleigt £4ko] AWl 22 W, 9 44 5
o Bl A% o3 gpol el AF-sted mokeh.

2. 44
2-1. A A=}

2 ATl AR B ABE AR YESH L
44 glem® 9] 4x4 basket 73£¢] kevlar-29 A%
7} A% wxs} 1.72 gem® ¢l 8H satin €4 A&
oltt. 712 B4 UE 1.15g/em’® Ql Wid A
(%)} XSR-10 grade u]d o 28 $4|2 Apgs
Aot wd ollaE] 422]] AEAe} AAE di-
allyl phthalate(DAP)$} benzoyl peroxide(BPO)
E AHEstEE 2 FA ElE Hld odlzH
DAP : BPO = 100 : 20 : 1.5 2 &gt} A3e=
hot pressZ o]8&3}g o, 900Cq4] HE 4

)

120 - _—
/ )
90 +

| | | | >
15 30 45 90
Time (min)

Temperature ( °©

Fig. 1. Curing cycle of vinylester resin.
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Table 1. Tensile properties with various laminate
components

Stacking
—_Sequence

CCCC | KKKK | CKKC

Property
Tensile Strength (MPa) | 730.32 | 4476 558.4
Tensile Modulus (GPa) | 11.56 6.58 8.6
Failure strain (X109 48 75 6.5
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Fig. 2. Variation in the interlaminar shear strength
of the composite with different rein-
forcement component.
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Table 2. Absorbed energy with various stacking sequence

Stacking ,
quence | gCKC CKCK KCCK CKKC KKCC CCKK KKKK coce
Property
Initiation
Energy()) 5.10 5.28 5.83 5.90 57(.) 428 5.93 4.08
Propagation
Energy(D 8.25 6.25 7.13 5.40 8.50 7.26 7.30 7.30
Total absorbed
Fnergy(J) 13.35 11.53 12.96 11.30 14.20 11.54 13.23 11.38
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Fig. 3. Variation in the flexural (a)strength and (b)
modulus of the composite with different
stacking sequence.
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