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Design and optimization of machining fixture for motorboat propeller

Seyyed Ali Ebrahimi Dolar, Hosein Amirabadi*

Department of Mechanical Engineering, Birjand University, Birjand, Iran
*P.0.B.97175/615, Birjand, Iran, hamirabadi@birjand.ac.ir

ABSTRACT

Precision machining of boat propeller can prevent vibration during the spin and reduce depreciation, time and cost of repairs. Fixture used
for machining of propeller is one of the factors which affect the precision machining of propeller. Adequate constraints and their proper place
in fixture for flexible workpiece can guarantee the form and dimensions of the machined surfaces within the required tolerances. In industry
of Iran, the propeller is being machined by three axis CNC milling machine. In this study, force analysis is performed by applying supports in
various places under the blade once per location and 166 force steps per analysis considered. At each step, the displacement of the contact of
the tool with blade was obtained and the greatest amount of displacement was recorded. After training the neural network by this data, the
coordinates of the blade surface have given to network and per location, an output is obtained. The smallest amount of this outputs
represents the optimal location of the support.

Keywords: Boat Propeller, Fixture, Finite Element, Optimization.
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4. ANSYS

5. APDL-ANSYS Parametric Design Language
6. Artificial neural network

7. DOE- Design of experiments

8. Chromosome Library

9. FSLO -Fast Support Layout Optimization
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1. FEM-Finite Element Analysis
2. genetic algorithm
3. ACA-Ant Colony Algorithm
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