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Special Courses about Transmissions for Aviation
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Mechanical Engineering - Laboratory:
General View after Re-Opening in July 2009



8Mechanical Engineering – Laboratory: Tail drive shaft testing
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Universal Test Stand 
- in realisation -

power:
speed:

electr. power-feedback
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Maschinenelemente-Labor: Universal - Prüfstand 300kW



Kamov Ka‐62

Drivetrain Development
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Continuous Improvement of Transmissions

- Materials

- Calculation

- Lubricants

- Sealings

- HUMS
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Optimiertes Getriebegehäuse 2010
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LUBRICATION
(Gasparini, G.; Motta,N.; Straulino, G.:
The „035“ MainGearBox: Strong, Light, Reliable and Silent Heart of the AW139 Helicopter.
AHS 2007)
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OIL ACCORDING TO MIL-PRF 23699
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CHEMICALLY ACTIVATED SUPERFINISHING
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CHEMICALLY ACTIVATED SUPERFINISHING
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BEVEL GEARS AFTER CHEMICALLY ACTIVATED SUPERFINISHING

HELICOPTER TAIL ROTOR DRIVE
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OHA!: Nationally funded research project

2011 - 2014: Nationally funded research project:



33Schiebel camcopter S-100



Tail Drive of CS-27 Helicopter
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Loss of Lubrication

- Technical Improvements:

Lubricants, Emergency Lubrication, Coatings, Surface

Treatment etc.

- Simulation and Calculation:

Realisation of a calculation method that enables to evaluate

the loss-of-lubrication behaviour in early design stages
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Simulation and Calculation

- Calculation of Gears, Bearings and Shafts

- Calculation of Heat Transfer

- Simulation of Loss of Lubrication

- Simulation of Chip Detection



45HYDRAULIC SIMULATION

Source: FluidSIM
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FMECA

Lessons to be Learned from Helicopter Accidents involving
Transmissions

- Continuous follow-up after incidents

- FMECA as continuous procedure fully integrated in 
design process

- Software support

- Modular FMECA



48FMECA SOFTWARE TOOL

Source: itemsoft



49

How can we further improve rotorcraft Transmissions?

Overview

1. Transmissions for aviation at TU Wien

2. Improvement: Technology

3. Improvement: Lubrication and Loss of Lubrication

4. Improvement: Simulation and Calculation

5. Improvement: Design Assessment (FMECA)

6. Future trends, requirements and activities



50

Future trends, requirements and activities

- Continuous Technical Improvements

- Continuous Basic Research

- Validated and universal design tools

- Enlarged operation time under loss-of-lubrication conditions

- Improved, robust and standardized HUMS systems

- Close cooperation between OEM´s, operators, EASA, 
designers, universities and research facilities



Thanks for
Your Attention !
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