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Interlaminar Fracture Characteristics of Self-healing Agent for Polymeric Composites

K. S. Heo(Mech. Eng. Dept., KIT), S. H. Yoon(Mech. Eng. Dept., KIT)

ABSTRACT

This study focused on the introduction of the self healing technique for polymeric composites and evaluated the
healing efficiency by the use of the interlaminar toughness fracture test. The DCPD (dicyclopentadienc) and ENB
(5-ethylidene-2-norbornene) were used for the healing agent and the Grubbs' catalyst was used for the catalyst.
According to the results, healing efficiency was found to be 37.9%, 22.3%, 26.3%, 22.8%, 30.8%, 30.8%, 33.0%,
33.4% for mode Il fraction of 0%, 20%, 35%, 50%, 65%, 80%, 90%, 100%, respectively.
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Fig. 1 Load-displacement curve of virgin and healed

specimen under pure mode I loading.

1400

Vg
Pe

Load (N}

P Hesiea

o 1 2 3 4

Displacement (mm)
Fig. 2 Load-displacement curve of virgin and healed
specimen under pure mode Il loading.

-436-

400

virgin
Pe

200

Load (N}

Hasled
100 ot
/o~

Virgin
—— — Healed

0

o 2 4 L] 8 10

Displacement {(mm)
Fig. 3 Load-displacement curve of virgin and healed
specimen under mixed-mode loading for 50%
mode-II fraction.

1400 100
- e
200 BP"‘""
{80
1000 2
= & T
z 800 .;
3 $
-}
S e w g
Y K]
7 ]
400 v T
200 H 4 Z
¥ 7, Z
% % 7! o
[ 20 00

1| K
G\/Gu(%)
Fig. 4 Comparison for healing efficiency of virgin
and healed specimens.
Ao} Ee g BE A2aEH vjud 1l F
el BAAHA AHEE A 72 (AR BEE
2tk

N
T

%7
FIIAGAY 2B RAT
oz £9%E.

o

“L‘_—.
Y

(R01-2002-000-00522-0) A<

T

Enes

. Dry, C., "Procedures Developed for Seif-Repair of
Polymeric Matrix Composite Materials,"
Structures, Vol. 35, pp. 263-269, 1996.

. White, S. R, et al., "Autonomic Healing of Polymer
Composite Materials," Nature, Vol. 409, pp.794-797,
2001.

. N. Alif, L.A. Carlsson, and J.W. Gillespie, "Mode I,
Mode 1I, and Mixed Mode Interlaminar Fracture of
Woven Fabric Carbon/Epoxy," Composite Materials:
Testing and Design, Thirteenth Volume, ASTM STP
1242, pp. 82-106, 1997.

. Kessler, M. R. and Sottos, N. R.and White, S. R,
"Self-healing  Structural  Composite  Materials,”
Composites  Part A:  Applied Science and
Manufacturing, Volume 34, Issue 8, pp. 743-753, 2003.

Composite



