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Numerical and experimental analyses projectile penetration in grid
cylindrical composite structures under high velocity Impact

Mohammad Hedayatiani, Gholam Hossein Liaghat2*, Gholam Hossein Rahimi2, Mohammad
Hossein Pol3

1-Department of Mechanical Engineering, Tarbiat Modares Univercity, Tehran, Iran.
2-Department of Mechanical Engineering, Tarbiat Modares Univercity, Tehran, Iran.
3-Department of Mechanical Engineering, Tafresh Univercity, Tafresh, Iran.
*P.0.B.14115-141Tehran, Iran, ghlia530@modares.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this investigation, kinked crack path of friction stir Cu-Al7075-T6 alloy welded joints in four-
Received 31 December 2013 point bending test conditions has been studied as well as the fatigue lifetime of the welded joints,

Accepted 14 February 2014

Available Online 21 September 2014 numerically and experimentally. To do so, four-point bending and fatigue tests of welded

specimens have been carried out and the experimental fatigue test data and the kinked crack

Keywords: angles in bending tests have been extracted. Maximum Tangential Stress (MTS) and (Kit)min

Grid composite criteria have been used for estimating the kinked crack angles, and Paris law has been applied to
Damage predict fatigue crack propagation life of the welded specimens. Functionally graded materials
fracture concept has been employed for determining mechanical properties of different regions of welded
ballistic impact joints. To do so, the mechanical properties of the weld region such as Young's Modulus and
numerical modeling Poisson's ratio have been considered to be linear functions of the positions of the weld region

points. It has been shown that, when the original notch is close to the material with the higher
fracture toughness (Copper), the kinked crack angle becomes smaller. The results show good
agreement between the experimental data and numerical estimations.
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1370.64 S
E, =27.00 GPa: E, =58GPa: E; =58 GPa:
G,y = G5 = 2.05 GPa: G,s = 2.68GPa: S ol
9, = 9,5 = 0.272: 95, = 0.0838:
X, = 485.1872: X, = 58.5688 :
Y, = Z, = 52.117¢6: ” w
Y, = 7, = 73.832: [Mpa] pls
Sy, = 22456 = S,; = S;3
loossS s (Sl oly> 6 Jgur
»olie ol
k. =
1390 [m_i]wJK’
E, =24.00 GPa: E, = 5.46 GPa:
E, = 5.46 GPa: .
Gyp = Gy3 = 1.9GPa: G, = 2.5GPa: Sl ole>

9, = 05 = 0.275: 9,, = 0.0798:

1, Reference point

2, Engineering Constant
3, Solid

4, Local Coordinate
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