
DOD STTR FY05, Topic AF05-T004, Wireless Strain Gage
Proposal No. F054-004-0024 (05-SYN-1144) • www.SyntonicsCorp.com

Proprietary to Syntonics LLC

3

p
a
g
e

(1) IDENTIFICATION AND SIGNIFICANCE OF THE PROBLEM OR OPPORTUNITY

The Air Force wants to develop strain sensors that can be installed inside rotating machinery to  

wirelessly transmit high speed, high resolution strain data to a remote data collection system. The 

goal is 100 sensors transmitting 45 kHz strain data with 1 Hz resolution from within the first three 

stages of a jet engine’s compressor.

The Team of Syntonics LLC and the ElectroScience Laboratory of The Ohio State University (ESL/OSU) 

believes that a combination of microwave techniques, innovative power/instrumentation/antenna 

designs, and existing thin-film technologies can achieve these goals.  Our notional system is il-

lustrated in Figure 1. Using an existing compressor stage, which WPAFB has indicated can be loaned 

for this project, our Phase I work will demonstrate the feasibility of wirelessly communicating one 

channel of high speed data from a rotating third-stage compressor blade to a data collection sys-

tem. In Phase II, we will prototype multiple strain sensors that are wirelessly delivering high speed, 

high resolution data from an operating jet engine.

The current technique for strain gaging engine blades in a jet engine is essentially identical to that 

used for stationery strain gage installations — fragile wires are tediously routed from the strain 

gages to a data collection system via expensive multi-channel slip rings. When applied to a high 

speed jet engine, this technique is expensive, difficult, unreliable, and distorts the desired mea-

surements. All these shortcomings could be reduced or eliminated if only thin-film strain gages 

could wirelessly self-report their dynamic strain data.

Our Team is well qualified to develop and commercialize this innovative concept. Syntonics special-

izes in unusual RF communications technologies for military applications and has a strong track 

record in commercializing its SBIR projects. ESL/OSU is a renowned center of electromagnetic and 
FIgure 1. Data is relayed from blade-mounted wireless strain gages to a remote data collection station. Our 

notional system uses one (or more) local receive antenna(s) installed in/on/around the engine and 
cabled to a fixed local receiver, which in turn is cabled to the remote data collection system.
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