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Abstract 
 
Future functionality of high-speed Air Force systems depend on instrumentation in harsh environments and 
methods for characterization of nonlinear dynamics. This will enable microsecond monitoring and decision 
making in high-rate dynamic systems. Extreme mechanical environments have rapidly changing input forc-
es on the nonlinear and time-varying structures that can change the system’s configuration in a few micro-
seconds. The characterization of instrumentation in these extreme high-g environments is required for the 
accurate measurement of the dynamic response. Methods that provide insight to the nonlinear response and 
novel testing methods are critical for the understanding of the nonlinear dynamics in these mechanical 
shock environments. With accurate sensors and some understanding of the nonlinear structural dynamics, 
this information can be used to a very challenging application — monitoring the functional integrity of sys-
tems on microsecond scales. There are many challenges with the new technical area: algorithm develop-
ment, hardware implementation, methods for decision making, and system reaction. This presentation will 
discuss the technical challenges and recent interdisciplinary efforts in novel instrumentation for extreme 
environments, characterization and testing of time-varying nonlinear structures, and the growing area of 
microsecond structural health monitoring for high-rate impact environments.  
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