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E.V.Pikhno, R.V.Fedyun 
Donetsk National Technical University 
Mathematical model of tiltrotor flight. The analysis of the tiltrotor aircraft - , composed his mathematical 
model based on the description of the technical implementation. In compiling mathematical models focused 
on the balance and accuracy of the description of complexity as overly complex model is extremely difficult 
analysis . A mathematical model is clearly non-linear , which makes it impossible to use standard tools for 
analyzing systems. Linearization of the same is not possible. The resulting continuous mathematical model 
has been transformed into digital form with a number of assumptions about the working conditions , which 
will significantly reduce the complexity of the system for analysis. In simplifying the data include: constant 
air density at different altitudes , the same temperature , the lack of resistance from the flaps and elevator . 
After converting the system to digital simulation was made without regulators to determine the veracity of 
the mathematical model , as well as for the primary analysis of the system. Since the system is nonlinear, it 
was written its own software for the simulation. After the simulation , as an experiment , it was decided to 
design a simple PI controllers on the contours of height and speed . The choice fell on PI controllers due to 
the fact that the system and the high inertial parameters in it are changing relatively slowly. Designed 
regulators showed that their may be used for non-linear systems , and they are quite effective . It has also 
been made with simulation parameters actually existing tiltrotor V- 22 Osprey. After an exemplary selection 
of the drag coefficient was found that the system meets reality and data on the dynamics are approximately 
equal. 
Keywords: tiltrotor , nonlinear mathematical model, a digital system controller nonlinear system modeling 
of nonlinear systems . 
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