DOI: 10.22068/jstc.2018.28558

442 -434 p p 96 sidul & ojlais & sla

ST H SRy sele i
H“)”w 69l 5] ro}l.c
g http://jstc.iust.ac.ir

Ao S o POg5 dgo b (S jgeelS (mmgwile Bl (Solos LS, oy owy
6‘ I v M & - Qﬁ.ﬁ's‘s{‘)w

#2 . 1 . .
(Swgi ooyl Gk <yl ) o (LM Wy o

O sz ol axly sadll ol)‘] &zl ¢ 55,18 b sl gl )l -1
Ol sz ol axly el Sl5T oKzl (Sl JUERRCED I P LW )

m_yarmohammad@azad.ac.ir 11365/4435 ., sgoie o)y

ouuS>

%

Al wleMb!

Jols (gl Bl ol @855 13 (s p 3590 (0] 3 meeiog Slge Bl b (amgaile Bl (o)lo 4105 )18, (o al o
Sge wtlce BT (s PVC pgd 5l suls a5 ol 5 Vb Ceand 45 (90/0) oyl oz b 08 GLI o janals 4ty
a4 madile Bl cole ailoads ools 13 ougailn Bl Cojemls loay o g oy lainds S3U sladlg) )0 s sog>
15 51 0.5 oz oS ds Gl e iogs Slgo ol 00 aslil i baayy JLasl sy oSl 51 45 058 s srasY s,
Lsgs e 5o Slge Bl b gl Bl cu 50 wlonds 48,5 S0 cmgnil Bl 2050melS sboayy om0 45 sl o)
Sge b lp 59, Cid g dw ho Glagley Sow 5 oud ST ey B 3l G el o plonl labak dw s olKiws
Slge il 5 4 15 5% slagley wae o @l aye u:"lL‘):l o bdiged ol ol 418 5 LS el Bl me 5os>
Slga Ll b (mgail Bl (o)ls a8 18 (025 gls ol 4285 )18 aleoMe 5550 (mgaile Jil 41,5 )18, (59,5 peeiog>
o 2oyd L5 gorm> S L diged 4y late e i (225l g (Salind oSt (S iy Glire (i 4 Cunsl () Ko e g
AP ez ol 355 et sl S sl ol aiged b anslie )3 o Glej 5, e CubdS )
5 o oS Gl b el jign aib plSeid Gl 5 aaly s 5 Wadoor 6 Sty Oliee & gl ojl plSniad

e Galidl (Zgaile Bl pae b (203l ooy Glo

95/11/04 i3l
95/11125 : s i

OB jlguals’
smesle S
Cajmels

e 3093 Olge
ks 4o
o= S

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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1- Department of Mechanical Engineering, Islamic Azad University South Branch, Tehran, Iran
*P.0.B. 11365/4435, Tehran, Iran, m_yarmohammad@azad.ac.ir

Keywords Abstract

Sandwich panel In this research, CHARPY impact behavior of sandwich panel using the self-healing materials is considered. The
Composite sandwich panel consists of a PVC solid foam core between Carbon fibers composite faces with lay-up (0/90); at
Self-healing the top and down structure. The thin glass tubes are filled by the self-healing materials and put among the
CHARPY impact composite layers of sandwich panel. The sandwich panel construction is made of handy lay-up, using Epoxy to
Volume fraction 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
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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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