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Optimum Design of a Flexible Matrix Composite Driveshaft Using Genetic
Algorithms
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ABSTRACT

This study intends to provide an optimum design of flexible matrix composite driveshafts using a genetic
algorithm. An objective function is defined as a combination of shaft flexibility, whirling stability and torsional
buckling and the design variables are selected as ply angles and the shaft thickness. Results show that the
genetic algorithm can successfully find an optimum solution at which the overall performance of the FMC
shafts is significantly enhanced.
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Figure 1 Schematic of a tailrotor driveline

Table 1 System properties

Component Properties Remark
Outer diameter: 0.11 m Tube
Length: 7.26 m
FMC Shaft | Offset from the beam
~Longitudinal: 0.79 m | Fixed end
~Verticall 063 m
Outer diameter L
~Vertical: 058 m Elgg;:fe
Support ~Horizontal: 0.45 m 290
Beam ~Thickness: Imm
Length: 805 m
Material: aluminum
Mass: 187.8 kg
| Offset from the beam
Concentrated L
Mass ~Longitudinal: -4.35 m Free end
~Vertical: 1.03 m
~Horizontal: 0.12 m
Table 2 Drivetrain loadings
Type Maguitude Remark
Torque 4894 N-m |
Vertical |
-Displacement: 0.09 m Thermal
Misalignment{ -Slope: 2.1° .
. . analysis
(Beam tip) | Horizontal only
-Displacement: 0.05 m
-Slope: -1.1°
Imbalance | Mass: 0.01% of shaft Thermal
(Shaft Eccentricity: analysis
middle) 10% of shaft OD only
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Figure 5 FMC shaft performance vs. thickness
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