
Analytical and Numerical Buckling and
Vibration Investigation of Isotropic and
Orthotropic Hyper Composite Materials
Structures

By Muhannad Al-Waily

Analytical and Numerical Buckling and Vibration Investigation of Isotropic
and Orthotropic Hyper Composite Materials Structures By Muhannad Al-
Waily

The analytical solution of the general equation of bucking behaviors and general
equation of motion (to evaluated the natural frequency of plate) of isotropic and
orthotropic composite plate is investigation. The composite materials studied are
isotropic and orthotropic hyper composite materials plate combined from three
materials as reinforcement powder, mat or short reinforcement fiber (for isotropic
plate) and unidirectional or woven reinforcement fiber (for orthotropic plate) and
resin materials. The method using to evaluating the buckling load and natural
frequency of orthotropic and isotropic hyper composite plate are theoretical
analysis method with derivation the general equation of buckling and general
equation of motion of orthotropic hyper composite, and general equation of
buckling and general equation of motion of isotropic hyper composite plate. In
addition to, drive the equation of properties of hyper composite materials of plate
with effect of powder reinforcement and unidirectional, woven, mat or short fiber
and resin materials. The results evaluated are the buckling load and the natural
frequency of isotropic and orthotropic hyper composite simply supported plate
with different aspect ratio of plate ( ), various volume fraction of reinforcement
powder and fiber, and different reinforcement and resin materials types. The
theoretical results evaluated of buckling and natural frequency of plate
comparison with numerical results evaluated with finite element method by using
Ansys program ver. 14, where, the compare between the theoretical and
numerical results shown a good agreement with maximum error about (2.7%)
with buckling results of isotropic materials plate and maximum error about
(1.9%) with buckling results of orthotropic materials plate and maximum error
about (3.2%) with natural frequency of orthotropic materials plate and maximum
error about (1.8%) with natural frequency of isotropic materials plate. The results
evaluated are the buckling load and the natural frequency of simply supported
orthotropic and isotropic hyper composite plate combined from powder
reinforcement and unidirectional, woven, mat or short fiber and resin materials
with different volume fraction and materials types of resin and reinforcement,
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and different dimensions of plate. The results shown that the adding of
reinforcement powder causes increasing of modulus of elasticity of hyper
composite plate, and then, the increasing the volume fraction of reinforcement
powder causes increase the natural frequency of isotropic and orthotropic hyper
composite plate structure. And, the results shown that the buckling load of plate
increasing with increase of the reinforcement powder and the buckling load non
effect with the powder reinforcements types. Also, the results shown that the
buckling load increases with increase the mat, short, unidirectional or woven
reinforcement fiber more than the increases of the buckling load of composite
plate with increase of powder reinforcement. And, the buckling load increasing
with increase the modulus of elasticity of resin materials types used. Also, the
effect of powder reinforcement on the natural frequency of unidirectional and
woven hyper composite material beam was studied. The study of natural
frequency was evaluated with three methods, the first is theoretical method with
driving of the general equation of beam motion with shear deformation and
rotary inertia effects, the second is driving of the general equation of motion for
single degree of freedom beam, and the third is the numerical method with finite
element method by using Ansys program Ver. 14. The study included the powder
reinforcement volume fraction effect for hyper composite material beams of the
following types: unidirectional, woven hyper composite beams with different
volume fractions of fiber.
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The analytical solution of the general equation of bucking behaviors and general equation of motion (to
evaluated the natural frequency of plate) of isotropic and orthotropic composite plate is investigation. The
composite materials studied are isotropic and orthotropic hyper composite materials plate combined from
three materials as reinforcement powder, mat or short reinforcement fiber (for isotropic plate) and
unidirectional or woven reinforcement fiber (for orthotropic plate) and resin materials. The method using to
evaluating the buckling load and natural frequency of orthotropic and isotropic hyper composite plate are
theoretical analysis method with derivation the general equation of buckling and general equation of motion
of orthotropic hyper composite, and general equation of buckling and general equation of motion of isotropic
hyper composite plate. In addition to, drive the equation of properties of hyper composite materials of plate
with effect of powder reinforcement and unidirectional, woven, mat or short fiber and resin materials. The
results evaluated are the buckling load and the natural frequency of isotropic and orthotropic hyper
composite simply supported plate with different aspect ratio of plate ( ), various volume fraction of
reinforcement powder and fiber, and different reinforcement and resin materials types. The theoretical results
evaluated of buckling and natural frequency of plate comparison with numerical results evaluated with finite
element method by using Ansys program ver. 14, where, the compare between the theoretical and numerical
results shown a good agreement with maximum error about (2.7%) with buckling results of isotropic
materials plate and maximum error about (1.9%) with buckling results of orthotropic materials plate and
maximum error about (3.2%) with natural frequency of orthotropic materials plate and maximum error about
(1.8%) with natural frequency of isotropic materials plate. The results evaluated are the buckling load and
the natural frequency of simply supported orthotropic and isotropic hyper composite plate combined from
powder reinforcement and unidirectional, woven, mat or short fiber and resin materials with different volume
fraction and materials types of resin and reinforcement, and different dimensions of plate. The results shown
that the adding of reinforcement powder causes increasing of modulus of elasticity of hyper composite plate,
and then, the increasing the volume fraction of reinforcement powder causes increase the natural frequency
of isotropic and orthotropic hyper composite plate structure. And, the results shown that the buckling load of
plate increasing with increase of the reinforcement powder and the buckling load non effect with the powder
reinforcements types. Also, the results shown that the buckling load increases with increase the mat, short,
unidirectional or woven reinforcement fiber more than the increases of the buckling load of composite plate
with increase of powder reinforcement. And, the buckling load increasing with increase the modulus of
elasticity of resin materials types used. Also, the effect of powder reinforcement on the natural frequency of
unidirectional and woven hyper composite material beam was studied. The study of natural frequency was
evaluated with three methods, the first is theoretical method with driving of the general equation of beam
motion with shear deformation and rotary inertia effects, the second is driving of the general equation of
motion for single degree of freedom beam, and the third is the numerical method with finite element method
by using Ansys program Ver. 14. The study included the powder reinforcement volume fraction effect for
hyper composite material beams of the following types: unidirectional, woven hyper composite beams with
different volume fractions of fiber.
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Users Review

From reader reviews:

Diane Adams:

Now a day people who Living in the era everywhere everything reachable by talk with the internet and the
resources within it can be true or not involve people to be aware of each data they get. How many people to
be smart in acquiring any information nowadays? Of course the solution is reading a book. Studying a book
can help men and women out of this uncertainty Information particularly this Analytical and Numerical
Buckling and Vibration Investigation of Isotropic and Orthotropic Hyper Composite Materials Structures
book because book offers you rich details and knowledge. Of course the data in this book hundred pct
guarantees there is no doubt in it you know.

Jasmine Myers:

This Analytical and Numerical Buckling and Vibration Investigation of Isotropic and Orthotropic Hyper
Composite Materials Structures tend to be reliable for you who want to become a successful person, why.
The explanation of this Analytical and Numerical Buckling and Vibration Investigation of Isotropic and
Orthotropic Hyper Composite Materials Structures can be one of several great books you must have is
definitely giving you more than just simple studying food but feed anyone with information that probably
will shock your preceding knowledge. This book is definitely handy, you can bring it just about everywhere
and whenever your conditions throughout the e-book and printed types. Beside that this Analytical and
Numerical Buckling and Vibration Investigation of Isotropic and Orthotropic Hyper Composite Materials
Structures giving you an enormous of experience like rich vocabulary, giving you trial run of critical
thinking that we realize it useful in your day activity. So , let's have it and luxuriate in reading.



Steve Pratt:

The book with title Analytical and Numerical Buckling and Vibration Investigation of Isotropic and
Orthotropic Hyper Composite Materials Structures has a lot of information that you can find out it. You can
get a lot of gain after read this book. This specific book exist new know-how the information that exist in this
guide represented the condition of the world currently. That is important to yo7u to understand how the
improvement of the world. This specific book will bring you throughout new era of the globalization. You
can read the e-book on the smart phone, so you can read this anywhere you want.

Jack Lumpkin:

What is your hobby? Have you heard that will question when you got scholars? We believe that that concern
was given by teacher with their students. Many kinds of hobby, Every individual has different hobby. So you
know that little person including reading or as looking at become their hobby. You have to know that reading
is very important in addition to book as to be the point. Book is important thing to provide you knowledge,
except your own teacher or lecturer. You get good news or update regarding something by book. A
substantial number of sorts of books that can you choose to adopt be your object. One of them is Analytical
and Numerical Buckling and Vibration Investigation of Isotropic and Orthotropic Hyper Composite
Materials Structures.
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