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Crack creation in material’s structures including composites is one of the most common failure reasons of
those materials. On the other hand, inspection and maintenance techniques are difficult and expensive. Also
in some occasions even if inspections and detection were implemented correctly, the self-healing action is
not always possible. Nevertheless, engineers were inspired by self-healing action in biological systems and
used this innovation for the healing of different kinds of materials such as composites. In this study, using
the self-healing approaches, micro-crack and damage healing of a epoxy-glass fibers composite were under
consideration. So one series of hollow glass fibers were used to fabricate self-healing mechanism. These
hollow fibers were filled by one self-healing agent which is one two-part epoxy resin. After the creation of
undetectable micro-cracks and damages and also their encounter with hollow fibers’ walls, these hollow
glass fibers will crack and the self-healing agent in them would flow into damage area that after some time
it repairs the damage. The ain of the present study was to investigate the effect of heating cycles over time is
restored in the composite. So consecutive temperature cycles (1, 3 and 5 cycle) in temperature were
implemented in the range of 25-70 °C after damage creation in the sample. The results of bending tests
show that a 74% healing efficiency can be gained after 7 days almost with 5 cycles of heat in mentioned
temperature range only after one day.
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Fig. 6 Compare the tow self-healing and control sample the non-
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Fig. 4 Three-point bending test,s procedure, a) at the moment and b)
at the end of test until sampel,s fracture

gad S b (ga3T S (o 5 e 53 (Gl itas (53T Ul B S
Jeday 15 0ged ooliinl plaale 5 gy polie Sl plge lodiged o
Ldiges ;0 0ad Joot (S9,m pouSle Hlade bdige jo Cwlrs Solas
Jie polais 4y (55 - (55 jlages 1 oslitul gl 5asl e Sglite
cwlio gy So iges olal Sl (e pltLl) dnlie Sally oges
“aiged lp ) GeSles (25,5 -8 Jloged S JSE il oo anolie (sl

D23 oo Ginles ol Jlam g 3 a9 0 wals sl
5 e oSl ialS el ol ol 5 IS Jloges b allas
el g s diged sy GeSile (s el 355 e il
U2l pl ol Cawds 226 MPa ool 08 cumw] diges sl 9 325 MPa
IS ade @ ccaml bl 5l am el doy0 30 sg0 aS plSouil

A8l o Bl diged )0 o3y bt sla ol B g oS s S

ol odigei U pwoyidg5 slodiges du lio -2-3
SR e Qyﬂ o l.:eQT 59 ] 3l 09N o509 digel dw
Aol aslio ] s 4 o] i plSoul piSTas b oaizs §
Wil oo 307 MPa . Sileo & jg0 4y 45 oo 5095 Slodises () (oo
SalS 5l auolie cpl ol oo 03,51 0 ISS o ol (g aald diges b
ColSs vald digel 4 Cand prejs digel giwes plSotiul 0,0 6

KRN
350 r
300 | — — — Non-damage e \
After damage |
250 | // |
— /
© 200 | Y I
= / |
< 150 | // |
100 | / |
4 |
50 4 \
\
0 1 1 i J
0 0.01 0.02 0.03 0.04
£ (mm/mm)

Fig. 5 Results of bending test for control sample in two states non-
damage and after damage
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