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Self-Diagnosis of Damage in Carbon Fiber Reinforced Composites
Using Electrical Residual Resistance Measurement

A5

Ji Ho Kang

2 B 2 AT e W AY 23S FF ©& 4% 23 BUA A& PNE A% ARH P
& ek ROtk o1 Astel BYA A5 59 Beg QMo BAD W7 A% Wag =
destel BAE FYse At e Fo 3YNE ARHoz AU Astd A5HE 24 A
& ARG, A7) AF S4E Al AW ERel WIS AFhe WEE AVAU, 7L P
o @ 4% B8 2R A3 AW A HEg ¥Hen A7) AYE ZRSHL 1 ARE FA

€ HHeR ALe FTAAG. T A ATE ADAA GIT Do GEE B8E Aaa
23R8 BASEG. A7 AY 24 23 33 28 377 300 B W7 AYE S A%
e nglon, ol B4 20 vl 2% 2 fm Y & Yee nAD BB ABe 2rdE A9
49 A Qo] ARl WAALE FHoha, olF 5 PR WP Hu AT A3E T4 A
A71AF) Wetg BRAAG. APl AEF BHE 24 o) oA AL AASe] 3 249 AFE B
2 ager £, %, WA W A3 W7 AFE SPsAh 24 BRE v Ak B 3
P TEES B AES A%l 27 A% SHY e wAT

l~

—‘!

FRE0: B4 AR A3 A, 17 AY 33, d&, 0 B, A4 A9

Abstract The objective of this research was to develop a practical integrated approach using extracted features
from electrical resistance measurements and coupled electromechanical models of damage, for in-situ damage
detection and sensing in carbon fiber reinforced plastic(CFRP) composites. To achieve this objective, we introduced
specific known damage (in terms of type, size, and location) into CFRP laminates and established quantitative
relationships with the electrical resistance measurements. For processing of numerous measurement data, an
autonomous data acquisition system was devised. We also established a specimen preparation procedure and a
method for electrode setup. Coupon and panel CFRP laminate specimens with several known damage were tested.
Coupon specimens with various sizes of artificial delaminations obtained by inserting Teflon film were
manufactured and the resistance was measured. The measurement results showed that increase of delamination size
led to increase of resistance implying that it is possible to sense the existence and size of delamination. A
quasi-isotropic panel was manufactured and electrical resistance was measured. Then three different sizes of holes
were drilled at a chosen location. The panel was prepared using the established procedures with six electrode
connections on each side making a total of twenty-four electrodes. Vertical, horizontal, and diagonal pairs of
electrodes were chosen and the resistance was measured. The measurement results showed the possibility of the
established measurement system for an in-situ damage detection method for CFRP composite structures.
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