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/ Tab.1 Parameters of the Carbon Black' Rubber Composite
: - , Sample  m(g) ®W(%) ©(%) V. E(MPa)

/ S1 1.5 26 25.5 2.4 0.49 1.23

5 S2 1.5 28 25.5 2.4 0.49 1.45

NPCR S3 1.5 30 25.5 2.4 0.493 1.66
) * m is the mass of mbber; @) is the volume fraction of carbon
/ NPCR [1~4] black; @ & the critical volume fraction of the carbon blaclf rubber
[4] composite. ¢ is the seepage coefficient. Vis the Pokson’ s ratio. E is

2

the elastic module
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Fig 1 NPCR of the Carbon Black Rubber Resulted from Experimental Data and Model
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Fig 2 Stress Strain Law of the Carbon Black Rubber
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Fig. 3 Types of Hectrode
(a): TypeI: double sided contacting of the carbon black/ rubber; (b):
Type II: double sided contacting of the carbon black/ rubber with conductive

adhesive; (c): Type I1I: inserted electrode in the catbon black' rubber
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Tab.2 Accuracy of Linear Fitting / NPCR
Sam ple cY c» co ’ ’
Sl 0.719 0.811 0.819 / NPCR
s2 0.847 0.945 0.95
S3 0. 883 0. 965 0. 968 [ 1]  Shimojo M, Namiki A, Ishikawa M, et al. A tactile sensor sheet
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ABSTRACT: Nonlinear behavior of pressure-sensitive sensor based on conductive rubber filled by carbon black was

analyzed by comparing the influence of resistivity and stress strain relation on the negative pressure characteristic of

resistance ( NPCR) . It is concluded that if the carbon black contents are close to seepage volumes, because of

resistivity nonlinear variation, the stronger nonlinearity of the NPCR is obtained. If the carbon black contents are in

percolation zone, strong nonlinearity of the NPCR obtained is due to stress strain and resistivity nonlinear variation.

If the carbon black contents are in conductive zone, weak nonlinearity of the NPCR is obtained as a result of stress-

strain nonlinear variation.

Moreover,

due to the interface piezoresistive effect and the nature of similar

incompressible, distribution forms of the electrodes used to obtain the NPCR effect will affect the nonlinear behavior

of

NPCR effect.
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