AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING

Department of Power Mechanical

Study of The Thermal and Mechanical

THESIS
Submitted in Partial Fulfilment
of

The Requirements for The Degree of Master

I

C{ 2 o 1&2 X Mechanical ’éngineering
Kb, M-

By
Eng. Khaled Mahmoud Shokry -
LI T
Under Supervision of
Assoc. Prof. Mahmoud Abo-El-Nasr
Dr. Osama A.Montasser Dr. Mahmoud K. Mahmoud
Lecturer Lecturer
Cairo
vy

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



S RIS

DEDICATION : TO MY PARENTS

TO MY WIFE

TO MY SON

Central Library - Ain Shams University



Central Library - Ain Shams University



EXAMINERS COMMITTEE

The undersigned certify that they have read and recommend to
the Faculty of Engineering, Ain Shams University for acceptance a
thesis entitled “ Study of the Thermal and Mechanical Properties
of the Glass / Polyester Composite “ , submitted by :
Khaled Mahmoud Shokry, in Mechanical Engineering .

Name, Title & Affiliation :

| - .
AT R <2 AN
1- Prof. Dr. Fawzi H. Kouta A & A

Mechanical Engineering Department
Faculty of Engineering, Cairo University .
2- Prof. Dr. Adel A. El - Ahwany
Mechanical Power Department .
Faculty of Engineering , Ain Shams University .
3- Assoc. Prof. Mahmoud M. Aboel — Nasr. V[dy
Mechanical Power Engineering Department . )

Faculty of Engineenng, Ain Shams University .

Date : 26 /2 /1998

Central Library - Ain Shams University



STATEMENT

This dissertation is submitted to Ain Shams University for the
degree of Master of Science in Mechanical Power Engineering .

The work included in this thesis was carried out by the author in
the Mechanical Power Engineering Department ., Ain Shams

University from 1995 To 1998 .
No part of this thesis has been submitted for a degree or

qualification at any other University or Institution .

Name : Khaled M. Shokry
Signature :  j< . M SH ey,

Date : 26/2/1998

Central Library - Ain Shams University



ACKNOWLEDGEMENTS

The author greatly appreciates the support, continuous advices and
cnconragement provided by Dr. Mahmoud Abo-El-Nasr, Mechanical
Power Department, Faculty of Engineering, Ain Shams University.

The author is indebted to Dr. Osama A.Montasser lecturer,
Mechanical Power Departement, Faculty of Engineering, Ain Shams
University and Dr. Mahmoud Kamel Mahmoud lecturer, Strength of
Materials in Building Research Center, for their valuable advices,
guidance and continuous assistance in carrying out this research,

The author also wishes to acknowledge the generous help
extended by prof. Dr. Abdel-Aziz Morgan, Mechanical Power
Department, Faculty of Engineering, Ain Shams University.

Thanks are also due to the staff of Strength of Materials
Laboratory, Building Research Center and the Strength of Material
Laboratory in Cairo Univesity for their assistance during the
experimental part of this thesis.

Thanks are also due to Arab Company for Development of
Materials for supplying the constituents used in fabricating the

composite material of this research.

Special thanks are due to Eng. ALAA EL-DIN MORSY for
assisting in the fabrication of the tested materials.

Central Library - Ain Shams University



ABSTRACT

This research work discusses the thermal conductivity and
mechanical behaviour of glass/polyester composite and polyester base
matrix. Fiber/glass polyester composite was fabricated by hand-lay-up
method and cured at room temperature and atmospheric pressure. Three
fiber reinforcment geometry were tested unidirectional, bidirectional and
chopped.

The test specimens of unidirectional glass/polyester composite
(6layers) are in the shape of a plate 3.2, 42, and 6.5 mm nominal
thickness and of three fiber volume fractions 24 % , 36 % and 45 %
respectively. The bidirectional and chopped glass/polyester composite
were fabricated in the shape of plate having a thickness of 1.9 and 3.2
mm and fiber volume fraction of 26 % and 25 % respectively.

Tensile, compressive and flexrual test were carried out to obtain
the fracture strength, fracture strain and stiffness. A regression analysis
was employed to predict the equations controling the performance of
fiber reinforced glass/polyester.

The thermal conductivity agree closly with Thornburg and Pears.
The tensile, compressive and flexural elastic modulus show high
discrepancy with RM which is mainty due to th strain rate eftect.

Experimental resuits for tensile and compressive strengths agree
closely with Chamis solution, while for flexrual strength are closely
related to Jones solution.

Moreover, the fractures in tensile, compressive and flexural are
disscussed.

Keywords : Composite material ; Thermal conductivity ;
Tensile strength ; Compressive strength ;
Flexural strength ; Fracture surface
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