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ABSTRACT

Blades are the most important parts in Gas turbines at which the
first stage of gas turbines, blades suffer from failure. Most of the related
studies indicate that 50% of this failure and breakages cannot be
precisely justified for the many effecting factors.

The present study aims at analyzing the stresses on blade at the
first stages in Al Mansour Gas power station in Mosul, where the
breakage located at the first stage because of the high speeds and
temperature of burning gases, no cases of breakage were registered at
any other stages. The breakage along the blade is located at the (Airfoil)
with a percentage of 70% due to many types of failure such as oxidation
at high temperature, creep, fatigue, and the deformation at high speed of
flow gases and carrying a lot of impurities .While the root breakage is
registered to be 30%. And also the blades were exposed to high
vibrations because of not using a special qualified fuel. Therefore, the
turbine will stop because the range of vibrations will not reach the
requirements (ISO systems).

These blades suffer from high stress because of centrifugal force
resulting from high speed of circulation and loading of intensive gases
with high speed and temperature. The centrifugal force is one of the
problems faced by the designer of blades especially at the first stages.
The designer aims at reducing the stresses with in the allowed limit.
During the study of the turbine in most of gases stations, besides the
research about the same subject, it has been discovered that the problems
of stresses is very obvious because of the centrifugal force and the force
of gases flow during the turbine work are the most common at this time.
There is no scientific perception about the nature of the blades. Some of
the scholars explain the analysis of the stresses on the solid blades and
others on the hollow blades .Thus, this study concentrates on the stresses
analysis of different kinds of blades and finding the best of them. One of
the methods of dealing with such problem is the use of blades of varied
section areas or curved blades of varied section areas.

This research uses more than one technology to find the value of
angles, data and curves, AUTO CAD program was used to draw blades
with precise measures .Three cases of blades were taken, the first one is
the real (solid and hollow) .The second with totally Airfoil hollow and



the third totally solid in order to find the stresses resulting from the
centrifugal force and to compare these cases, by the use of( AUTO CAD)
program in sliding blades by equal heights to find the relation between
the area of each section with its height along the blades, it can be added
that (MATLAP) program has been used to find equations between cross
section area and the height along the blade then determine the
centrifugal force for a three blades used in this research, Finally the

tensile stresses were found at any plane and at any height along the
blades.

The velocities of hot gases at the first stage and the linear velocity
for rotating blade were found, the tangential and axial forces were
calculated and compared with the centrifugal force, it has been
observed that the centrifugal force was bigger than the tangential and
axial force .

The (ANSYS 14.5) program is used as far as it is the most
effective in analyzing the different numerous cases of stresses, the blades
with limited root in all direction (X,Y,Z) were taken into consideration
.All the mechanical properties of the blades were added for the blade
material, normal stresses were evaluated and then equalized the stress
analytical results with the average of normal stress taken from the
(ANSYS) program, Von misses, Maximum principle stress, Minimum
principle stress and Shear stress were calculated according to ( ANSYS )
program, these stresses are as the result of the effect of center fugal force
for all planes along the blades, these values were compared to the curves
for each blade's design .

The conculcsion is that the centrifugal force is the dominant force
and it's multiple the force result from the flowing of the burning gases,
and the value of the centrifugal force of three blades is highest at the base
of the Airfoil and the least at the peak of the blade

It's observed that the Von misses stress of the real blade
1s(368.29Mpa) and it's less than the value of the Yield stress which is
(980Mpa), and highest value of the Von misses of the hollow blade is
(520.91MPa) and it's less than Yield stress, and the Von misses stress of
the solid blade is (1492.8Mpa) which is higher than Yield stress .



The present study concludes that the real blade (solid and
hollow) type of blades are the ideal design due to the fact that they have a
minimum stress.
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