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Original Research Paper In this paper, the behavior of curved sandwich beam with a soft flexible core, under low-velocity
Received 15 July 2016 impact, loaded with environmental thermal effects by pursuing the use of the high order shear
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Available Online 11 September 2016 deformation theory of sandwich structures is investigated. The sandwich beam is comprised of

composite sheets and foam core. The boundary condition is simply supported by probability of

Keywords: circumferential deflection. Two degrees of freedom for mass- spring model was used for modeling the
Low-velocity impact impact phenomena. In the presented formulation, the first order of shearing deformation theory is used
Curved sandwich beam for sheets, the core displacement field is considered unknown and then by using elasticity theory and
Environment temperature compatible condition in the core, sheets common face and the relation of stress-strain core deflection are

High-order theory determined. In order to derive the governing equations of beam structure, the Hamilton principle was

used. For validation, the results obtained from this research are compared with the results of other
researchers and also the numerical result of ABAQUS software. The comparison of results show good
agreement. The effects of various parameters like impact velocity and mass, environmental temperature,
core and sheets thickness and materials on core and sheets deflection and core stress and impact force
were studied. The obtained results showed that increasing environmental temperature has a slight effect
on impact force, but a more considerable effect on beam dynamic response. It is also shown that with
increasing the hardness of beam, the energy absorption is reduced.
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Table 1 Mechanical properties of sandwich beam

el G Joe e Kb Jyoe
(kg/m®%) (GPa) Ogly (GPa)
52 0.20 0.2 0.05 FL
4400 13.84 0.3 36 ey,

25 gmiip Sloogas 2 Jga
Table 2 The geometric properties of beam

(mm) Jobo (mm) 5, (mm) Cwlbes
300 20 20 A
300 20 3 laay,

oaiiihpd (pein 5 (SHlSe Sloogas 3 Jgux
Table 3 Mechanical and geometric properties of impactor

glass o Cep pdae w2 Sk
(mm) (kg) (m/s) (GPa) Oowls (GPa)
5 1 3 78 0.3 207
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Table 4 The geometric properties of beam
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10 10 (mm) o,

-- 0.6 (m) gless

-- 0.815 (rad) 15
[0/90/0/a:../0/90/0] -- sz Y

[23] ousj 4y (wsin § Suilse Sloogas 5 Jouz
Table 5 mechanical and geometric properties of impactor

glas e N N
(mm) (kg) (m/s) (GPa) Oowle (GPa)
12.7 0.5 3 78 0.3 207
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Table 6 Mechanical properties of sandwich beam
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Fig. 10 The effect of environment temperature change on the core
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Fig. 9 The effect of environment temperature change on the core radial
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Fig. 13 The effect of environment temperature change on the core
radial displacement along of thickness.
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Fig. 14 The effect of environment temperature change on the core

circumferential displacement along of thickness.
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