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MAbstract

The technology of aircraft engines is being developed to cover
restrictions and yield higher efficiency as well as lower weight, volume
and cost. The needs of low weight besides working on high rotating
velocities, high temperature and temperature gradient have limited the
design of such engine as well as its rotor. Reducing the weight of rotors
increases the thrust to weight ratio as well as the performance of the
other engine structural elements. It also decreases the fuel consumption
and costs for manufacturing and maintenance. Optimization of rotor’s
parts have a vital influence on the performance of the motor because the
weight of rotor’s parts is about 30% of the total weight of motor. The goal
of the present study is to optimize the weight of the second stage’s disk of
J85-21-GE turbojet engine’s turbine. To do so, first the cost function and
constraints are formulated. Then an algorithm based on both line up
competition algorithm and quasi-newton method is used to solve the
constrained optimization problem. The resulted weight is about 3.0028
Kg which shows a reduction about 17.8%. For better understanding, the
history of the cost function, constraint violation and stress constraint are
assessed. Also, the stress and radial displacement curves are depicted
along the disk’s radius. The results show that the algorithm has a good
convergence rate and is able to reduce the weight of the disk rapidly.

B Keywords: ]85-21-GE engine; Turbine; Disk; Structure; Optimization.
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