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7  Capsulation
8  Microvascular network
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Ultrasonic Testing (UT)
Infrared thermography
X-ray tomography
Intrinsic self-healing
Extrinsic self-healing
Hollow fibers
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3 Cyanoacrylate
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1 Optical microscopy
2 Photoelasticity
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1 Shell Chemicals, Ins.
2 Bisphenol A

3 Amine

4 Lintex, Ins.
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Fig. 1. The vacuum pump and set required to fill microtubes.
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Fig. 2. Hand layup procedure, placing and stabilizing of microtubules between the layers.
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Fig. 3. Applying pressure on composite panels.

Olgise |y 0,55y alaxd jo 00iija 1o (LU (65, g aiw e s 1900

25 By, Gl (1) ol adsl elasyl 5 (m) aizs oz ool

g (esd
V =\Ygh ()
U =mgh (v)

4 e VAV i 5 4395 1 8 a3l 9 oo el iy

g anls g3 YWISA 4
Gl Jold jsels Slge cilies slacuul glyl wps ol
P2 hbaY Ghle g puple S SUI Glle BT cusls (e ile
A3 o i 1) ys jl an g B dged O S S e Sl diges
g0 s 33 3 33ty 33 035 o] 5 393 il asls
) cawl b ©ygo 4 ol sanlie JB (cwb g oYL xaw)
590 Gyl il bl wiges niiS plocinl ialS Caw g 00l

V20

FA Soe 4 dcgazms S g 00l ools 13 CujamlS (59, p CJB
28,5 18 e ok T e (s 4 sladis b5l (8L oy o el
0905 3l S2ieeelS slaiy darmme sles [y w3y 5l ey (V JSC5)
oo el slal jo o Slg oSews loslul b g oads )15 LJB
S sl e Lo YOXYA+ slal 4y ol slodiges b asals ools
sl sbdiges dzl 10 5 oul bl o cawls cunl S5 UL

adiges ;> ol 2ol 0950 —Y =Y
8 G993 5l st igealS Gladigas ;o ol Slml slate 4
Lugh Cond cpl sl oad oolatwl (55,5 (yjd e aw b Ll
0aSiils o jguelS oKinlej] jo a5 ol Caspw wy0 olKiwo
Al el ol 13 LSl s oSl SSG cwaige
VIV pyr b sl 9 28,5 518 olSCiws (49,0 badigas jolaie (o
)55 p Wiged g 4 Bl o) (5 5e Bl FO glis )l 5l o, 5ol
@ baiyy b adce o buialy by 99 0929 Sl b il
K Bt Sl b e 4y 5 03505 55 > (53508 LIS &y50
Conglin g olSiss 52 Slasl 5l yogei 5 GByo by (F S



| W)

O8I g0l gl et oliws F U

Fig. 4. Drop-weight machine for low velosity test
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Fig. 5. a) Composite specimen in the fixture before the impact test. b) A back-view and a front-view
of the composite specimen after the impact test.
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Fig. 6. Uniaxial tensile test.
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Fig. 7. Stress-strain diagram of the sample with 32 repairing-units compared with the control samples (with and
without damage)
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Table 1. Tensile strength and strength reduction percentage due to the presence of microtubes in the samples
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Fig. 8. Stress-strain diagram of the sample with 32 repairing-units after different time periods
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Table 2. Tensile strength and recovery efficiency of the samples in different time intervals
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Table 3. Tensile strength and recovery efficiency of samples after being subjected to different thermal cycles.
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Fig. 9. Stress-strain diagram of the sample with 32 repairing-units after applying different thermal cycles and
one day of repair.
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Fig. 10. Different stress-strain diagrams of the sample with 32 repairing-units (immediately after damage, repair in time
intervals without thermal cycle, repair one day after applying the thermal cycle)
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