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Improved Gun Safety




Steel
Velocity Coefficient = -155 ppm/°C
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Determining Inner Chamber Surface Temperature

Change of Echo Separation
(Velocity Temperature Coefficient) X (Echo Separation)
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Multiple Successful Live Fire Trials



Time (Minutes)
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Trial 3 Composite Avg. Barrel & Rifled
Echoes from Rifled Section
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Transient Rifled Region Temperature

—Rifled Region Temp First Firing —I
—Rifled Region Temp Second Firing.

Typical Response
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Echoes from Rifled Section
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Essential Components




Three Run Average Ultrasonic and Thermocouple
Steel Sample
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Surface Temperature & Heat Flux

The Integral relation between ultrasonic time-of-flight
and temperature is advantageous for inversion methods)

1+ a(2)50(
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Surface Temperature & Heat Flux

Temperature @ t,

Temperature @ t,
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Temperature @ t,




Thermocouple vs Ultrasonic Surface (Temp. Change)
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Ultrasonic vs In-Wall Thermocouple Surface Temperautre Data

—+—EXP 5 Thermocouple surface temp

—B-EXP 5 Ultrasonic surface temp
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Ultrasonic Temperature and Heat Flux Sensor



Attributes

Features

Advantages

Benefits

Temperature

Non-Intrusive Direct
Measurment

Remote sensing in
harsh environments

Erosion

At Sea Measurement
Continuously Monitor

Long term integrity
reliability

Transient
Temperature

Non-Intrusive High
Speed Measurements

Very Rapid Remote
measurements to aid
in R/D

Heat Flux

Non-Intrusive High
Speed Response

Instantaneous
Response to Flow
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Ultrasonic Temperature and Heat Flux Sensor
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Pulse - Echo Trace Owver Ball (Outer race B all interface)

- Sensor

Amplitude (Volts)
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Ultrasonic
Sensor

Ultrasonic
Sensor

Heat Flux
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Temperature/Time-of-flight Log
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