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ABSTRACT

Gear reducer plays an important role in the aviation turboprop engine. Its input end is
connected with the power turbine through the elastic shaft, and its output end is connected with
the drive system of the propeller. Through the reducer, the power turbine and the propeller can
match and work together, and can efficiently transfer power and torque. With the continuous
improvement of design and analysis technology and material processing technology level, as
well as the accumulation of experience in the use of gear reducer continues to grow, the life,
performance, reliability and maintainability of gear reducer put forward higher requirements,
which also requires more rigorous and detailed design work. Compared with the common
reducer, the design process of aero-engine gear reducer is complicated and complicated, and the
design requirements are high and difficult, which puts forward higher requirements for the size,
weight, efficiency and noise of the reducer.

This paper focuses on the mid-sized regional jet with the maximum commercial range of
about 1100km as the design target model, and designs a gear reduction device that meets the
requirements for this kind of mid-sized regional jet with turboprop engine. This regional jet has
high economy and good market prospect, and has high design and research value. In this paper,
the offset gear reducer is used in the design, which is beneficial to the compressor air intake and
propeller configuration. The main reducer adopts a two-stage split type cylindrical gear reducer,
which is designed in detail, and the tooth surface contact fatigue strength and root bending
fatigue strength of the gear are checked and calculated, and the gear of the accessory
transmission device is also designed and checked accordingly. Then on this basis, the main
components of the reducer such as shaft, bearing and spline are designed and selected to further
improve the content. Finally, 3d modeling of gear reduction device was carried out by
SolidWorks software to further optimize the design scheme.

Through the design and research of scroll engine gear reduction device, the paper not only
introduces the determination process of transmission scheme, but also introduces the
determination and calculation of the main parameters in the design process in detail. After
checking and verifying the gear reduction device meets the design requirements. It is hoped that
it can provide some reference value for the deceleration device design of medium regional jet

with turboprop engine.

Keywords: Aviation Turboprop Engine; Mechanical Reduction Gear; Parameter Calculation;
3D Modeling
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