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In this research, analytical and numerical investigation of the ceramic- metal FGM beam under low
velocity impact is carried out by first order shear deformation beam theory. The impactor is considered
as rigid and spherical. The mass and stiffness matrixes are proposed by combination of Energy method,
Ritz and Lagrange method. Also, simulation of low velocity impact on the ceramic- metal FGM beam is
carried out by ABAQUS software in in which the beam is divided into about 30 layers in thickness
direction in ABAQUS software to create a functionally graded beam. Maximum contact force between
impactor and beam in analytical model and ABAQUS software is 1062 and 1039 N with 2.21 percent
difference and maximum impactor displacement in analytical model and ABAQUS software is 0.0104
and 0.0108 mm with 3.85 percent difference. Finally, the effect of FGM function types include the
combination of exponential and polynomial functions, impactor velocity include 1, 2 and 3 mis,
impactor radius include 8, 12.7 and 16 mm and simply and clamped supported boundary conditions are
investigated on the contact force and indentation histories. The maximum and minimum contact forces
belong to first and third order polynomial function and maximum and minimum indentations belong to
third and first order polynomial function.
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Fig. 4 The Von-Mises contour (Pa) in ABAQUS software in time a- 0
ps, b- 15 ps and c- 30 ps
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Fig. 5 The variation of different FGM functions of I, in beam thickness
direction

J:JWL?L@&.AP ‘)chulW“' M.}@e‘yﬁdosm5 s

Ol L slalezaiz wiedan moly jo ool aidl, palS Soug) anin

117

= Present
1200 analitical
model

1000 F Oy seesees ABAQUS

.
.
.
.
.
.
-
.
.
-
.
-
.
.
.
.
.
.
.
-
.

.
.

£(ps)

(a) (ah

0.014
0.012
0.01 r o ‘e,

0.008 .

yi(mm)

0.006

0.004 F

0.002

¥i (m\s)

30

‘e
*ttevanns

£ (us)

©) @
Fig. 3 Comparison of a- contact force, b- impactor displacement and
c- impactor velocity histories between analytical model and
ABAQUS simulation
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Fig. 9 The effect of SS and CC boundary condition in xinp=0 on the a-
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Fig. 10 The effect of SS and CC boundary condition in Xximp,=4L/12 on
the a- contact force and b- indentation histories
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