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OBJECTIVE

«Understand the mechanism and working of
sensor
Develop a model for magnetostrictive
strain sensor
-Indicate influence of all parameters
Sensor response
Study effect of stress/sirain on sensor
response
*Optimize sensor properties:
-Range of strain
Sensitivit
-Resolution
-Repeatability

SENSOR RESPONSE

Spikes afler resistance emoved

/ CONFIGURATION OF SENSOR \

Configuration

ANALYSIS OF SENSOR
RESPONSE
Occurrence of spikes == Hysteresis Loss
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MOTIVATION

-Applications:
«In service strain measurement
«Cure information of resin
-Health monitoring of structures
+Advantages:
-Simple to examine response
“Compared to Capacitance/Resistive Strain
Gage
-Belter sensilivity, Less susceplible to noise
~Higher dynamic range (>15KHz)
-Compared to Fiber Optic Sensors
‘Lower cost - $1 vs. $50 per sensor; Easier to
handle

OPERATING PRINCIPLE

=+ Domain theory:

MCullity, B.D., introduction fo Magnetic Materials, Addison-
Wesley Publishing Company, Inc., Reading, Mass. (1972).




RESULTS: PROOF OF MECHANISM RESULTS: INFLUENCE OF \ RESULTS: EFFECT OF STRESS
MAGNETIC FILM

Effect of stress
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(1951).

FIgertotti, G., Hysteresis in Magnetism for Physicists, MIterials Scientists,
and Engineers, Academic Press, Inc., San Diego {1958).

Vapike and P bility () Vo 150 S0 m';nmdqﬂkmﬁahwhmlnmigmﬂc
@ -Model accurately captures geometrical and process
parameters

-1 in Stress/Strain —» | in Vg, — within elastic limit of wine

-1 in lengih of coating — Hnear | in V...

-1 In thickness of coating —» logarthmic 1 in Ve

-1 i radiwes of copper wire —» | in Ve
*Model can be used to tallor/optimize sensor
¥ DO NES NG G SO R SER -Range of strainc 0.01% - 0.1%

S Sensithrity:

Embedded wire istive stiain gage’ -2

Magnetostrictive stian sersor 1030
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