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Research Objective ARL Facilities and Capabilities Available
Develop innovative design concepts to optimize power to Support Collaborative Research

density in drive systems of Army vehicles by leveraging
advancements in health state awareness using a probabilistic
and damage tolerance based framework.

 Drives System Research Lab (coming in early 2016)
e 2000 HP dual input helicopter transmission test

stand
e 1000 HP full scale tail rotor drive test stand
| Mean RUL /‘\ e 250 HP Ground Vehicle Driveline test stand
S 7>  Higher Performance Mechanical Component Lab
failure , e 25,000 RPM Test Stand
........ threshold-l/ . 60,000 RPM Test Stand
Damage Ué)dated ,'  Tribology Equipment
ey Ay YA e WAM14 Ball on Disk Tribometer
NG 27  CETR UMT-3 tribometer
| denetan. === — - /7] ................................................................... * Degraded Grease Bearing Rig
threshold ————] Average Pre-mitigation e 22 Kip Load Frames
; ; Remaining Useful Life
(RUL) Time
first diagnostic _diagnostic g
detection update
Complementary Expertise/ Facilities/
Challenges Capabilities Sought in Collaboration
 Quantifying uncertainty for probabilistic analysis e Expertise in helicopter drivelines and mechanical
* Sensor technologies with high sensitivity to driveline components
component damage  Expertise in planetary gear dynamics
* Updating component health in real time * Modeling and simulation for damage progression and
failure prediction
 Expertise in probabilistic life estimation
Uncertainty Modeling | Physics Modeling —»| Probabilistic Methodologies
» Geometry, loads, materials, » FEM/BEM » Probabilistic lifing methods
operating environments, » Fracture mechanics » Validation
n’][inufacturlng processes . etc. + Probability updating
ey pite |
 Current gear health estimate

nEtimizatinn

Uncertainty Quantification

« Stress, deflection, temperature
 Performance

+ Life

|

Data Collection and Analysis

« Service Data

» Coupon and Full-scale Test Data
* Feature extraction
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