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ABSTRAUCT

The present research about vibration characteristics of a
rotating shaft with slant crack using finite element method(FEM) in
using ANSYS program as mathematical tool and model drawing on
the SOLID WORK program to be inserted to the (ANSYS) program
in addition to mechanical and physical properties data for rotating
shaft with disc to study the effect of several parameters such as
crack depth and crack inclination angle on the natural frequency
.mode shapes ,stiffness and local flexibility by using (ANSYS 14.5)
program and from workbench window the crack creates at different
Inclination angle (20°,45°,70°,90°) and different depth (4,8,12) mm
, the crack location at distance 2cm from the left side of the disc at
maximum bending moment position to study its effect on the
vibration characteristics . The result was indicated that the natural
frequencies are significantly affected in the presence of a crack and
reduces with increasing the inclination angle and depth of crack
while the mode shape affected by increasing inclination angle of
crack and depth slightly low and not appear except after the crack
depth receive advance stage from diameter of shaft ,the stiffness
decreasing with increasing the inclination angle and crack depth for
the slant crack more stiffer compared with the transverse crack
.while local flexibility increase with increasing the crack depth and
inclination angle flexibility matrix was investigated based on the
concepts of fracture mechanics and stiffness matrix.

Practical investigation by fabricating a test model rotor
imitates  rotating shaft in  many industrial and engineering
applications to study effect of crack depth and crack inclination
angle on vibration amplitude by creating new artificial cracks in
many rotating shaft in CNC wire cutting machine and location of
crack at distance 2cm from left side of the disc with different depth
(4,8,12)mm and inclination angle (45°) which represent slant crack
and angle (90°)  which represent transvers crack with thickness
0.18mm, the experimental result to measure magnitude of root mean



square (RMS) for velocity , displacement and harmonic components
(1X,2X,3X) at 1000rpm on test model show that the value of root
mean square increase with crack depth at slant and transverse crack
but at 8mm depth notices strong rise in transverse crack curve and in
slant less than . the amplitude of frequency components values which
obtain from vibration analyzer appear the first harmonic components
(1X) increase with crack depth in transverse and slant crack .the
second components (2X) in transverse crack also increase with
crack depth while this behavior different in slant crack where the
values slightly decrease and increase with crack depth. The
behavior of amplitude of (3X) frequency components is quite
different 1in this case the amplitude of frequency components
increase with crack depth in slant and transverse crack until depth
8mm the values will shape drop in transvers crack but in slant
not same behavior . this useful to investigate the type of crack.
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