Technical Support for NESC
Rudder Speed Brake

Statement of Work
Anticipated Period of Performance: From Award through SEP 2004

Background: 

Since 1987 Wedeven Associates, Inc. has developed and utilized specialized tribology testing machines, called Wedeven Associates Machines (WAM) for aerospace bearing, gear and lubricant R&D.  These machines cover lubrication and failure processes involving wear, scuffing, fatigue and fretting.  These machines have been of critical value to the cryogenic testing of SSME turbopump bearings in the mid 1990’s and rocket engine bearings and gears for Pratt and Whitney in more recent years.  The uniqueness of these machines is derived from their ability to independently control rolling and sliding velocities over a large range and in extreme environments.  The machine technology and associated test methods are protected by a U.S. patent (5,679,883).  There are no other machines which can serve the required NESC bench tests for the Rudder Speed Brake actuator gear problems.

General Requirements

The contractor will serve as a member of Rudder/Speed Brake (R/SB) Assessment for the NASA Engineering Safety Center (NESC).  To keep the assessment team cohesiveness, the contractor shall be familiar with the previous results measured by the WAM Fretting Test Machine to understand the mechanism of the observed pitting/ corrosion on the Rudder Speed Brake.  The WAM test machine provides computer-controlled loads and motions between test specimens to produce various types of gear failure modes.  The WAM test machine will serve as the required NESC bench tests for the Rudder Speed Brake actuator gear problems.  The contractor must have the Wedeven Associates Machines (WAM) for aerospace bearing, gear and lubricant R&D.  These machines cover lubrication and failure processes involving wear, scuffing, fatigue and fretting.  

Fretting Tests

Conduct fretting tests to develop a friction model to be used for stress analysis and life prediction

Conduct fretting tests to replicate surface damage processes experienced on actuator gears.  These tests to include effects of stress, motion amplitude, environment (humidity) and surface treatment (manganese phosphate)
Stress Analysis

Conduct detailed subsurface stress analysis for fretting fatigue using experimentally determined friction values.  From stress analysis formulate adjustment factor for life due to fretting.  Provide fretting contact stress input for broader effort at Hamilton-Sundstrand on actuator stress analysis for margin and life prediction.

