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Experimental study of tensile behavior of self-healing fiber-metal laminates

composites with chopped hollow glass fibers
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Keywords Abstract

Fiber metal laminate composite Fiber metal laminates (FMLs) are a family of hybrid composite structures formed from the combination of metal
Self-healing phenomenon layers sandwiching a fiber- reinforced plastic layer. Because of low weight and better mechanical properties in
Tensile behavior comparison with aluminum alloys and other composites, they have found a wide range of use in aerospace
Chopped microglass tubes industriy. In the case of deep micro-cracks within the FMLs, they must be replaced. To avoid of replacing the

FMLs, the self-healing phenomenon is an appropriate strategy to control the defects and micro-cracks. In this
research a series of chopped micro glass tubes were employed to provide a self-healing system. These chopped
micro glass tubes were filled with epoxy resin + hardener as a healing agent system. When the structure is exposed
under loading condition, the created damages and micro-cracks rupture the chopped micro-glass tubes and the
healing agent flows in the damage area and over a time span the defects will be healed and eliminated. The aim of
this study is to find out the appropriate chopped micro-glass tubes volume fraction and the healing time to obtain
an efficient healing. For this purpose, the chopped micro-tubes containing 4, 8, and 12 Vol.% were incorporated in
epoxy- glass fibers composite and the tensile behavior observed for the specimens were assessed during different
healing time. The highest healing efficiency of 58.3% was observed for the specimen with 8% healing agent.
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Eslami-Farsani, R. Mohabbati, F. and Khosravi, H., “Experimental study of tensile behavior of self-healing fiber-metal laminates composites with chopped hollow glass

fibers”, In Persian, Journal of Science and Technology of Composites, Vol. 4, No. 4, pp. 399-404, 2018.
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Fig. 2 Tensile test a) before and b) after the fracture of specimen
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Fig. 3 The tensile response of base specimen before and after damaging

75 Sl Sl g 8 wals aigel o285 68,3 S

5 ookl b ased GLI L ond Cush aSel Cajpeels 5 2024
s 9 (peoys 095 Olge 003 lagSS lgie 4y olisS (glasds slaalgly S
o3lital b jobane (ot a2 (g0l s Lo 550alS” nl e 5 0330
I s 3590 ey calbin oy g Dgllae pazm S o ule ]

Oy

G gy 9 Olge -2

oolaiwl 5590 Slgo —1-2

5B lsie a abgye Sinjla s B28 (gl (Sl Cn3) 5l Ghesi cal 5
Pl (o oSY 28,8) B 35 aechs atgr 5 B 5 4t
Cals b 2024 poogdl 5,9 0 solitul soiiSCaghi lgie 4 S
b gy B O CuieelS o5 by gl s siele 0.4
»5 5 0550 300 ()5 B L slases sladlsls Koo I rizmen
Jalge ol oolitul puoy Julge (g5lwopmsd gl awoye 55 Sy
o3latl 5,90 aie) 53 45 Wiy Gl @ Lpye 5i3)la g (Sl (05 (sowe
RECTIC g ]

(beiges bl gy ~2-2
ol il 1 5l8 &y (se alg) 5 Sl Ladlsls e o3l o
25l Ghals bl jlad (23518 aS Cow g Ol e oS 0l
Oty Wb Jol (98 300 o :Sils Sl L aladlsly S Calys
Gese Sldls) (5)0 e ole Olsie 4 Sis)le 5 828 (gl oSl
1 IS jo o eolital o3 Cooy 5l laalgd 0,5 5 jolaie 4 .0uzd 5 )18
il ool ond ools i amey Jelse b odd i mige cloaly)
laul 28y plosil (fws NS AY () 5 ealitl b 518 - ST g jealS
59 50 Az S aded S| By 5 ceseiesl] slagsyg e sslueole]
S0 5 (Sl 3y 5l 0l b G 03 ool 4255 90 5 0 g
IR ezl G5 90 o 0190/90/0 (Llss L ascts SLII (slaayy
P35 Jsl gloay jo Bl & 90 4 0ud 3,5 Grige gladlgl 5 wiid)S
b oreyiog® Jolse ool 58 —OBLl (0550alS sladiges aind @95
Oley w0 5 Wik solel (aoy 12 5 8 ) wglite oz sla s

D385 )13 gesl ot 55 5l e Gy 3 9 1 jho) dilise

Fig. 1 The glass micro-tubes a) before and b) after the filling using
healing materials
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Fig. 8 The relationship between healing efficiency and healing content
after two different healing times
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