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ARTICLE INFORMATION ABSTRACT

Original Research Paper Large and/or complicated sandwich structures are often manufactured by connecting pre-fabricated
Received 31 December 2017 sandwich panels by means of connections, adhesive or bolts. In nearly all sandwich constructions
Accepted 10 February 2018 certain types of joints have to be used for assembly but little is known about their mechanical behavior.

Available Online 15 March 2018 This paper deals with the investigation of the behavior of two aluminum joints with different geometries

under low velocity impact tests. These two joints are used to connecting sandwich panels with glass-

§§,¥§”V‘;[§‘§ panel epoxy skins and aluminum honeycomb core. The joints and sandwich panels are connected by means of
Connection epoxy resin. After construction of the specimens, low velocity impact tests were performed on the
Glass/epoxy composite specimens. Finite element analysis were used to simulate the behavior of sandwich panels with
Honeycomb connection. Verification of the numerical results was performed by comparing the numerical and

Low velocity impact A . . h
yimp experimental results. There was a good compliance between numerical and experimental results. Also,

the effect of increasing the length and the thickness of the connections on the behavior of the sandwich
panel was done through a parametric study using the FEM model.
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Table 1 Characteristic of each of the sandwich components
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Fig. 3 Low velocity impact test on the specimens with connections type
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Table 3 Mechanical properties of honeycomb and connections
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Fig. 8 Force- time curve from low velocity impact test on specimen
type 1 and comparison with the results from numerical study
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Table 4 Contact duration time and the maximum force and its
corresponding time for connection type 1
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where [, and [ are un deformed and deformed lengths of uniaxial
tension specimen. Eyis the slope of the bilinear stress strain curve.

O 545 Stloipm 3 o9 si) (Fobiden b Setdly ~ SVl b, 7 S
Er ol oo 0,970 G S diged a8l JS s g azdly JSG ss Jsb L glo
el (ot g3 (RS- 5 (o ek

SelS sleag, SHSe ol 2 Jgur
Table 2 Mechanical properties of GRP

Slake Caols
1540 (kg/m3) J&=>
44.6 GPa) 1 gz o0 Syl Jsow
17.0 (GPa) 2 gz ;o Syl s
16.7 (GPa) 3 x> ;o Syl Jsow
0.079 12 (ygulyy oo
0.090 13 fygulsy oy
0.353 23 gy o po
3.49 GPa) 1 gz o ey e
3.46 (GPa) 2 gz o by oo
3.2 (GPa) 3 gz ;o iy oo

S 00 e b Sl g (D (250) o9 e svnlin gy 5o
2l IV i o dV i 5 1 i o Sy 4l saiija
Dgd(se od 0diija S (g9,5) uiS p e 4 5

S oged )3 35z ge (rdge slanS g Sl AT Cuul S5 4 Y
adlbge 08 a3l Conle e 4 ool glagsi 4 bsye 8 S5

04 o losis 18 0,53 1397 ,u5 (w30 Silse i


https://dorl.net/dor/20.1001.1.10275940.1397.18.4.13.6
https://mme.modares.ac.ir/article-15-844-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-12-22 ]

[ DOR: 20.1001.1.10275940.1397.18.4.13.6 ]

OSe 9 ISl Sy i Sy

OBL Ay 208 (1T YL xS Ad b 93 JLasl by (59 3ilw 5lao jlw YD) (§IIE 9 ()T W) 2

40000

35000

- Connection 1

i 2
30000 | Connection 2

25000

(N)

F
o

0000

15000

10000

s000 |7

0 10 20 30 40 50
t(usec)
Fig. 11 Force- time curve from low velocity impact test on specimens
type 1 and type 2
695 2 Oml S 05 g3l plail Sl Jolo e - i lagas 11 S
P9 9 Jsl g8 Jlail Jolts slas s

Ol S g 40 Cov Jlail g5 g0 8 Slee anylin 6 Jgus
Table 6 Comparison between the performance of the two connections
under low velocity impact test

Py & Jlal Jsl g Jlasil
0.1 0.353 Kkg) p >
28 44 (bseC) (wlos JS oy oo
37948.7 35136.99 (N) s 3SLe (555
261715.17 99538.2 (NIKG) oy 9>ls 15 wos3Slo 5
7 6 (HSEC) o SLe (595 & bgwyo o
22.44 17.98 Q) &5 iz
154.76 50.93 K)o,z 9y 45 55,0 wix

p3 olae 0092 SV ol (o0 |y el ol e bl e Jl g5 JLas g1yl
429 b Cadlo Jlal il oy (ohed Cunglia g pgo 95 Jlail yo mhaw
Sk 53 wilioe Jol g9 Jlail 5l S pgo g5 Jlail (9 4l @
mose oot pgo g5 il ) esliol StV sogama 5 5 Seralis

28,5

(5 5l oo 5
Jelod 95 omb Sy L cod SVl L S e e
sl 0 ool Jlail calies 5 Jlasl Jsbo g9, 6,20l

e K0 olal (pdlagSs ol b wwles g9, 6 elily Julod ol
o13910.25 MM jlade 4 al> e o )0 g Al e g 0 Wwlbs )l
95 Syl Jelos (sl ud il Gloj =950 slagionie g 0B 03l
o5 aloge g Jolo el e o0 ol 23S b L Jsbo
zlpiel Gloy =g, sla i g Al ools il S MM Jlade 4 al> e
JRERY.S

S92 omb Sy p0 IS0 el 5l ol loy -9 jloges
G 12 JSs s Jlasl dilises glacwlis ,o Jsl g5 Jlas! Lol G,
sl 00y 5

250 Jlasl cabrs il wed oo oanlie 12 S5 10 45 jebilen
stz ;o Js o)l ey —g s Hlosed Il s | slo iy 5 sy M8
Uil gy oSl lade (Jlasl Cwlis il boloses 1V g 1

04 o louts 18 055 1397 45 (i Suile wise

45000
40000 P
ll Experiment 1
35000 e,
] ‘l‘l — - — - Experiment 2

- i VL
= 30000 Vol A e Numeric
s H L

25000 H Vo

20000 H, A

vy
S
15000 i
|."‘-
10000 \ A
I‘ A
5000 ‘ N
y/ S,
0 . . .
0 10 20 30 40
t (usec)

Fig. 10 Force- time curve from low velocity impact test on specimen
type 2 and comparison with the results from numerical study
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Fig. 13 Force- time curve from low velocity impact test on specimens
type 2 in different thicknesses
G295 2 el S apS gl bl I Jolo e g o503 13 S
Jlast calizes (slocalins ;5 o5 g5 Jlail ol

4pd 0o pos g9 Jlail culis 1RG5 50 03z g ey Slesi 8 Jga

Onely Sy
Table 8 Changes of the mass and energy absorption with increasing the
thickness of connection type 2 under low velocity impact
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Fig. 14 Force- time curve from low velocity impact test on specimens
type 1 in different lengths
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Table 7 Changes of the mass and energy absorption with increasing the
thickness of connection type 1 under low velocity impact
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Table 10 Changes of the mass and energy absorption with increasing
the length of connection type 2 under low velocity impact
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Table 9 Changes of the mass and energy absorption with increasing the
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Fig. 15 Force- time curve from low velocity impact test on specimens
type 1 in different lengths
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