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Effect of mode || interlaminar fracture toughness on the

tensile properties of carbon/glass hybrid composites

ZHANG Fahao, YIN Changping, SONG Longjie, XING Suli, CHEN Dingding, JIANG Jun, TANG Jun™
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; To investigate the effect of interlaminar properties on the tensile properties of fiber hybrid composites, two kinds of epoxy resins with

different toughness, 7901 and 9A16, were used as the matrix. Interlayer carbon/glass hybrid composites with different numbers of carbon fiber

layers were designed and manufactured. The effects of mode Il interlaminar fracture toughness ( Gy.) on the failure mode and mechanical

properties of carbon/glass hybrid composites were investigated through both theoretical and experimental investigation. The results show that, the

higher mode Il interlaminar fracture toughness is, the more the carbon layer tends to fail in fragmentation, achieving a higher critical thickness for

fragmentation, which is beneficial for achieving pseudo-ductility. In addition, the Gy on the modulus and strength of hybrid composites is

marginal , as the variation is within 5% . However, the G demonstrates a significant impact on the pseudo-ductility strain, which is decreased by

40.7% when the Gy is increased from 1.75 N/mm to 2.08 N/mm.
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Fig. 1 Different failure modes and corresponding tensile

stress-strain curves of fiber hybrid composites
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Tab.2 Basic properties of 9A16 resin and 7901 resin castings
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Fig.2  Schematics of the composite layup configurations

containing pre-inserted delamination
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Fig.3 Fabrication of laminates containing
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configuration
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hybrid composites
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Fig.7 Mode Il interlaminar fracture toughness of

specimens of different configurations

3.2 BRAUEBRFEENITESH

HT T ET E ) R BN A8 /N T B 27 4 1 3K
PR FERLP BT T BREF YR B ek A . )
BERRET HE 2 W RREA Y REfE 2 ey 20 JZ 3 0 BT T
FE, AR 2, T LAE b R AZ BE RO G (B i AR i
TREM AR EE) 5 12 RITREIE Gy



%5 6 3]

TRAE, A - IR ) W R B BER 2 B A BRI RE A 52 1) $ 203 -

ARG Z R H W 5 77 Ry ZE i, 2 6=
Gy, 2 BB T 4 2 B 24 B8 03 1) oy 22 fE 2 LA 5 |
I ] 73 Z A AR S, I, BRET4EE A
DRSS 28 G < Gy I, R LT 4E )2
W BEREACH AL BEAS JE AR IS 43 40 405 , G, Bk
CTYEJEAEN SRS AT W SR T T A
LA

8 7R i/ PR 2 54 BRI 2 8] 43 J2
Pt i B, O AT 4E )2 R B 21 48 )2 1 JR 53 531)
T by~ Learbon » i E o~ B apon » 180 FE 1 98 2
W,

oA WL
\
- -
0 ZAER\ T
t
e ;” = | SRR
glass /
7
AR

K8 fie/ PR A AR JZ ) 43 )2 057 B I8
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carbon/glass hybrid composites
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Tab.3 Parameters used for critical thickness calculation
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