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Experimental Investigation of Dynamic Behavior of Composite Sandwich Panel
Using Self-healing Materials under CHARPY impact and 3-point Bending

Destruction
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In this research, CHARPY impact behavior of sandwich panel using the self-healing materials is considered. The
sandwich panel consists of a PVC solid foam core between Carbon fibers composite faces with lay-up (0/90); at
the top and down structure. The thin glass tubes are filled by the self-healing materials and put among the
composite layers of sandwich panel. The sandwich panel construction is made of handy lay-up, using Epoxy to
bond the layers. The self-healing materials with (0.5, 1, 1.5) volume fraction are used among composite layers of
sandwich panel. The destruction of sandwich panel using the self-healing materials is carried out by three point
bending. After destruction, the healing will be started from zero point then 3 to 7 days have been considered to
determine the effect of the self-healing materials of sandwich panel. CHARPY impact test are performed on the
specimens at the mentioned time to investigate the effect of the self-healing material on the impact behavior of
sandwich panel. The experimental results of CHARPY impact behavior of sandwich panel considering the self-
healing materials illustrates that the most dynamic fracture toughness and healing efficiency belong to the
specimen with 1.5 volume fraction after 7 days from destruction time comparing the control specimen. Using glass
tubes particularly and the quantity of tubes also will be significant effect on increasing the strength of construction.
By increasing the volume fraction and the time of healing, the healing efficiency of sandwich panel will be
enhanced as well.
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Fig. 3 Damaged specimen using for CHARPY impact test
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Fig. 2 Schematic of sandwich panels with self-healing micro tube
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Fig. 5 Sandwich panel specimens with 2 pairs of self-healing micro
tube after CHARPY impact test
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Fig. 6 Sandwich panel specimens with 4 pairs of self-healing micro
tube after CHARPY impact test
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Fig. 4 Sandwich panel specimens without self-healing materials
(tester) after CHARPY impact test
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Table 1 CHARPY impact result of sandwich panel specimens with 2
pairs of self-healing micro tube

ol ol Can A o
, . , e Ol
7Y 9N ] 09 39 BJ)
19.38 41.83 2222 17.86 13.89 Sl
kd/m?)

9US 9 pgle &g s

Jjesrols <)

[y

EYA


www.sid.ir

Sw g3 Jeze Jb Sdue 9 )93l e LM 2u55

- Ere i gh Slse by Gia)siels zmeili Jik SHaeliad VB 2 )75 w0

LD LS (5)9US 9 pgle Ay yuiss

J

('Y

£vq

DB digel 9 0igdh o 093 (SLadigal o 5 (A I Ay lio -5-4

dnlie )3 odigh e 5093 (Zmgdils ojlu JB8) (o p 5l e ST
b lagas cpl B3, (S @ 0l )35 (gore 5093 e Wiges b
laial 53825 (o0 )18 (o) )90 o Bt slaaiir g aSl )y oSy
Wged S Gl pesd —gp slaydlaes anglie a4 8 S8 Gillas
odal s o ges o 55 plKin 0 a5 sall dbges g 0obgd puo S0g5
oads inles] sladiges suss JuJs @y aS cowl S a4 p3Y 0gh o Sl
o slbdises 5l (Sl sael Candy Hloges (Il 2 (sl Aiged am)
1060 L, 5 Ayl cia> 6 sladiges a5 03,15 (59,m oy den aBl o Sl
mdiged 5 (s 985 Wy chxr 4 sladigal sl slaie onl cdlios (i
Wygad &5 (n9y it (eized SBlee (o 930 g cax 2 gla
L as aeo o olid mls opl adlbce 550 325 plp 00,5 Joow salls
s B L sk 55 latiges plSoxial (glaid (slaalg) olass 2138
el alls 0l

i b a8 235w Gl oo Al pe S 395 Sladiged dlic |
ol ).ub 5 oddamw] Al 48 nuo 395 Slge LTl 5l Ly g (sez S
L mosile ojlu (285 5 )lad pllovial (lgi oo ojle )18 52
slediged 5l oosel sy lboloses awslie b pazmes ol i3l
St GRlBl Ol e mee 093 e Kged Jlage b odind e g
sanlive o3le 4y glaind slaalgl s Lol L1, omgailis o3le alSoesl
28 Olee @ 2all diged 398 oo alix>de B S5 p3 oS jshailen 58
ke 25 (oo Oliee @ e 3093 Slge (55l sladiged 5 ek 1.5
e SoUSE e ) ey B UKD Gllas wlttls S5, s
S o L Jas (Sl 5l ey 5 ool Glo b &gy e
1545 ol glaied rse sboals sgmg S ) Lol s 93,5 e
Olme B d9dion cge g )0 )13 pmayiogs olge gl sladiges
WGl Gglate (aald) muo,ide> dlge W3 diged b bddises ol JSo s

1200

i A
1000F I
: AN
[ ,'.’o‘ f..v. * - -
800 v 7
Z [ ;’:’ ----- 6 pairs micro tube
I 44 . .
8 600 Vs W eememiee 4 pairs micro tube
s - Iyl . .
o [ we ————cemee 2 pairs micro tube
* [ I'l/ control
400F s
[ ’
i
.
200} Y
0'....|....|....|....|....|
0 05 1 15 2 25

Displacement (mm)

Fig. 8 Comparative force-displacement curves under 3 point bend
for 2, 4, 6 pairs self-healing micro tube and damaged (control)
specimen
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Table 2 CHARPY impact result of sandwich panel specimens with 4
pairs of self-healing micro tube
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Table 3 CHARPY impact result of sandwich panel specimens with 6
pairs of self-healing micro tube
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Fig. 7 Sandwich panel specimens with 6 pairs of self-healing micro
tube after CHARPY impact test
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Fig. 10 Healing efficiency of 2, 4 and 6 pairs self-healing micro tube
specimens
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Fig. 11 Specimens after CHARPY impact test: 15t row 2 pairs micro
tube, 27 row 4 pairs micro tube, right of 3¢d row 6 pairs micro tube
and left 3¢d row undamaged (control)
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Fig. 9 Dynamic fracture toughness of 2, 4, 6 pairs self-healing micro
tube and damaged (control) specimens
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