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STRIBUTED SENSING VIA TIME DOMAIN REFLECTOMETRY (TDI
A. Dominauskas, D. Heider, and J. W. Gillespie, Jr.

University of Delaware = Center for Composite Materials

RELEVANCE ADVANTAGES OF TDR SENSORS TDR METHOD FOR SENSING TL
DISCONTINUITIES

Sensors are needed for processing QA/QC and for TDR sensors have the following advantages over
heaith monitoring: other sensor types (DC resistance, AC Dielectric, Time domain reflectometry (TDR) is a method of
optic fiber, ult ic, efc.) : sending hmnse (35ps) voltage s_leppulse_inlo a
transmission line (TL), and detecting reflections
a Low cost, retuming from impedance discontinuities within
o Tool-mounted and embedded configurations, the TL.
o High accuracy (3mm),
o Multifunctional sensing,
= Resin flow behavior,
= Cure,
= |In-service strain response,

o Flow front detection,
a Cure behavior,

o Defect detection,

o Process strain,

u Service related strain.

In the last decade, various research programs have
been conducted to develop fiow, cure and strain Ly s
monitoring sensor systems. u Distributed 2D sensing.

TDR sensors completely fulfill the requirements a Any dielectri " trical discontinuities in

for next-generation sensors! the TL changes the characteristic impedance, and
/ introduces a voltage reflection at a particular time

and magnitude.
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TDR WAVEFORM DISTORTIONS TDR RESPONSE TO THE “VARTM PROFILE” DISCONTINUITY COMPARISON
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o Measured TDR WF have o Only the physical model of i i I . . : o Differant discontinuities result in changing fise time .
finite rise and fall times; TL can generate zero loss 3 .
and zero rise time WF's. ack | s | | o Response to 0.36 slope is almost linear.

o Superposition of such WF's - 1 (- L ! o It emulates real slope.
tnth:r!m.deFk 7 3 £ ! | 0 Model based zero loss WF can be used to accurately
:thn!m_s exact } 2 determine the beginning of the discontinuity:
L,=300xT,/2
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u Simple TDR algorithms can be applied for ondine
Integrated tool embedded TDR sensor in VEGF mold
1 Results are similar fo the validation results; Future Work:

In general 2D flow sensing concept based on TOR is vaidated. o Further development of 2D sensing capabiity,
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