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Abstract: CNT fibers are composed of millions of highly aligned CNTs. The mechanical properties of
CNT fibers when passing through different intensities of currents were investigated experimentally.
The experimental results show that the introduction of current can obviously reduce the modulus and
breaking strength of the fibers. When the current passes through the fibers, an axial electro-contrac-
tion force is produced, the electro-contraction force is increased with the increase of current intensity,
the electro-contraction force at 5mA is about 2. 5mN. By stretching the fiber to the 2% strain axially,
after 1000s of the stress relaxation, the load tends to be stable, then switch on current or increase the
current intensity, it is found that the tension of the fiber is obviously decreased due to the decrease of
the stress caused by the change of modulus is greater than the increase of electric-contraction force.
Stretching the fiber axially to 2% strain when passing through a certain intensity of current, after the
stress relaxation, the load tends to be stable, then the same intensity of AC current is passed
through. the response of the electro-contraction force is very quick. When the AC current changes ex-
perience 400 cycles, electro-contraction force exhibits good change, which makes the CNT-fibers as a
new type of electro-actuation material.
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tro-actuation characteristic
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Fig. 1 CNT fiber and its surface topography
(a)CNT fiber; (b)surface topography of CNT fiber
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Fig. 2 Adhesive used in the preparation of sample

(a) conductive silver paste; (b) HY-914 rapid adhesive

KM Agilent T150 UTM 3 4 K S A AL 2 47 i
B HPIY KRR R A N 3 PR . SEER
B B 10 235 R A 27 A A AN a8t 5 L IR AE TR 9 B
J1-BEAR R o AR SER RN BOE R 210 s T

2 EREHH

2.1 HBHERTHLENNFEER

fifi CNT £F 2 A& A2 il 1) 70 25 Ao 55 FlL 3 A0 BB 5 1
LR E % E N 0,2.5,3. 5mA Hl 5mA Y
Blo TENN 4k B b, ORFF 9RO 2, 5 Meng
ST H I i R 3 P 4 AR S TR L R T R R R
Gy HOPE R % A HL P R B 7 AR L O 4 AN [
P T ) B H 2R B0 AN [R) FL IR O8RS A 2 o el b R
B (LR e W 24 5 I N ) HE A L6 1. S A9 3] 1
AN [R] HEL 378 58 B2 T 28 24 B 1) LA 1) 2 Ao - 17 A R 2R &
5FFR. HUWE A SmA B, HLBUB IR U B H FE ALY K
DT 224 iR RIS S 174 5 TR B0 K 5 T 224 L R /N BT
S4 58 B R 5 B LR RN .

B 5 AT LAt Bl 5 FE I 06 B 8 388 A oz A A ]
NEAE 1.5 %6 JIr 5 B 28 0ar B /] o DT 24 5 B s AN BT U /DS
X 2 PR Sk EEL U B C— Cg A 45 4 58 B T B L i



R T 9 oK A8 1 4k - R 5 800 A 52 36 F 5 33
S e
—"——
2 - ——
i R
Adhesi
esive =
= N g5
53 23
B 8 Copper wire 2 o}
|: o X I =
e @ —> CNT fiber o=
S G Cut off —— —1 2%
< . Conductive us
silver paste x 3
-y, Q
= ~.-~.-
al
\ / l -.-~~-.ﬁ_ ____________

& 3

CNT £ 4 J3- &

BURE R IR R &t

Fig.3 Schematic diagram of electro-mechanical testing system of CNT fiber
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Table 1 Breaking strength, modulus and their variation coefficient of CNT fiber when passing through different current
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intensity during tensile loading(corresponding to fig. 5)

(a)agilent 33600A series waveform generator; (b)agilent T150 UTM tensile tester

OmA 2.5mA 3.5mA 5mA
Item Strength/ Modulus/ Strength/ Modulus/ Strength/ Modulus/ Strength/ Modulus/

MPa GPa MPa GPa MPa GPa MPa GPa

Sample 1 854.5 30.5 800. 2 26.6 780. 6 25.0 684. 0 24.0
Sample 2 907. 2 31.4 850. 6 26.1 778.5 26.5 560.9 23.8
Sample 3 834.1 32.1 887.1 26.1 773.1 23.9 495.9 17.9
Sample 4 830. 6 29.1 811.3 26.9 765.3 25.8 568.1 20.8
Sample 5 904. 7 32.9 857.5 24.9 800. 4 24.4 589.3 23.4
Sample 6 842.2 33.1 831.8 25.9 741.3 23.9 444.9 24.0
Sample 7 888. 6 34.1 803.1 22.3 733.6 22.9 621.6 23.7
Average value 865.9 31.9 834.5 25.6 767.5 24.6 566. 4 22.5

Variation coefficient 0. 0385 0.0537 0.0387 0.0621 0.0303 0. 0495 0. 1389 0.1045
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