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Electrical Resistance Measurement in Characterizing the Internal
Damage of Carbon Nanotube/Polypropylene Nanocomposites

Hak-Soo Kim*, Dong-Jun Kwon**, Zuo-Jia Wang**, Ga-Young Gu**, Dae-Sik Kim*,
Chun-Soo Lee*, Joung-Man Park**'

ABSTRACT: The electrical resistance measurement was investigated as a damage monitoring method. In this study,
0.5 wt% Carbon nanotube reinforced polypropylene (CNT/PP) composites were evaluated under compressive fatigue
loading. The shape of specimens was 20° curved round type. Compression strength and electrical resistance were
measured at different sections of specimen during compression. The microcracks of CNT/PP composites were
detected based on the changing ratio of electrical resistance. Micro-damage during compressive fatigue test could be
detected by electrical resistance measurements. The reason is that the contact points of CNTs in composites decreased
under fatigue loading. During compressive fatigue test, larger change of electrical resistance was detected at the
microcrack sections. It was proved that microcracks could be detected by electrical resistance measurement under
compression test, whereas the real delamination parts were consistent with the predicted results by electrical resistance
measurement.
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Fig. 1. Manufacture of CNT/PP specimen for damage sensing
test.
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Fig. 2. Model and photo of compressive test system.

Fig. 3. Division of CNT/PP nanocomposites in electrical resis-
tance measurement.

[0

4zt

hy3

oz
>

=
oX rE T
ol l_E mlo

Al oF gtk AJH 2] o el 4
oh Al ol FLe] S AFdshoof
o] o A&t H7hrt Hot. wheka] CNT-P
I AE AdEo] ofd LEZHO|BHE o] §
| =3} c}. Fig. 13} Zro] CNT/PP H-&
I YUY A FAE Vo2 90° 7t AR
N AbdEtgich L EFH o] Hof A 180°C 212
19 A3 AlFTE AlH| 2R e
Eof ddste] #HE R H7] A5 g W g 4
T 5 gt} Fig. 33t o] LHAS 7|22 HE U
A A S5 Rt Zhzhe] FLejie| 1,2, 3,
49] 71&& A3k 1, 2, 3, 4 7|0] o8 & 2 5
6 17to 2 BT A7 A4S SHsk= 1k sl 7t
2, M2 e R a, b, ¢, d, e, £ 7S AT
Zrol gk o] Fast olf= A= WH &4 AXE
gst7] fgholth. A7) A3 Wst=E o] Autrt A Rl
£ bollA] vlA) o] HAEQIS-S only] wjiEo|ct(13].

o B o
JLC = i< 1 14
T oLy oo Ok

B\

oo
ol

-

o 1

]

ftjo
S~
i

S
f& flo =
B ol
R
rfo

%0 o I M m ox o o rfr M
mE [‘_>1: lﬂ 0914 o
o F
=)

2.3 9% siE01 ME S5 515 MY X AN T2 A

Fig. 49} o] AH& Aashr] glo] $4 4% sk
W A e 4714 T 55 Weks mAg mdelt
A7) A% B o) 718 el 7|28 B g Ko A A
At A4S A BAlo] 7L A slzHoR

Bl af Al 213t 4= ek, Fig. 49] Ante} o] 2714
PP9} CNTE] 18 0] o] o] 3]2 Aefolct. shxut <] F

slat o Tulal

NN N S .
F Un-Recovery o

) . 3 R {4
3 3
wlefudodwtete ] PRI 2 20 20 e
O PPN P h -
XXX XXX
weterd 14 4 4 il
O
PP matrix R - ad
o
%
ww  CNT reinforcement pal
Strain

Fig. 4. The characteristics of micro-damage on CNT/PP nano-
composites.
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Fig. 5. Compressive fatigue test of CNT/PP nanocomposites.
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Fig. 6. Change on electrical resistance of CNT/PP nanocompos-
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Table 1. Change on electrical resistance of CNT/PP nanocom-
posites for compression fatigue test with different sec-
tions

Condition a b C d e f

Final data of

1.2 -0. . . . 1
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Fig. 7. Fracture pattern of CNT/PP nanocomposites in compres-
sive test.

Table 2. Electrical resistance of CNT/PP nanocomposites in
different sections during compressive fatigue test

Fracture a b c d e f
ER (kQ) | Overload | 758 985 863 1,124 | 1,568
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Fig. 8. Comparison of real fracture points and prediction points
for CNT/PP nanocomposites.
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