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Fig. 1 Modeling principle diagram of random carbon felt conductive network
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Fig.2 Relationship between network order number and fiber number
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Table 1 ~ Parameters of different size of carbon felt composite layer random felt resistance network

number of fibers the number of number of fibers lap  resistance network
sample number average lap L
) in the plane fibersin unit _ point in the order number
' m area n length | plane N, N,
I 2.546x10° 2.546x107 12.2 pm 363 896 602
I 1.018x10* 2.546x10’ 12.2 pm 1 454 442 1205
I 2.291x10* 2.546x10’ 12.2 pm 3272 481 1 808
v 4.073x10* 2.546x10’ 12.2 pm 5 820 628 2411
20 isit: load
—— resisitance  —— loa 24.52
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Fig.3  Different size of felts Fig.4  Resistance response value of sample Il
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Table 2 Initial resistance value ({)) in different size
sample resistance R
number measured
) theory resistance value mean
i value
I 14.96 14.19 12.9 16.77 17.54 19.09 21.16 15.12 18.19 18.58 16.85 20.79
I 20.46  17.69 15.43 21.10 17.23 25.41 20.90 20.64 18.47 22.75 20.01 24.36
il| 28.99 18.83 17.36  20.82 29.08 24.82 21.79 19.97 24.10 24.77 23.05 25.35
v 35.40 31.55 48.66 30.57 45.05 36.89 25.05 31.58 28.48 28.23 34.15 35.84
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Table 3 Theory and measured resistance value ({)) inexperiment 1 ~8

initial value

experiment 1

experiment 2

experiment 3

experiment 4

measured value 35.8
estimate 1 25.040 1
estimate 2 48.669 1

35.99
25.042 5
48.680 99

36.12
25.043 5
48.686 15

36.20
25.044 0
48.691 57

36.27
25.044 8
48.695 44

experiment 5

experiment 6

experiment 7

experiment 8

measured value 36.33
estimate 1 25.045 6
estimate 2 48.700 34

36.40
25.046 1
48.708 85

36.42
25.046 9
48.715 56

36.43
25.046 9
48.719 43
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Modeling Based on the Random Resistance
Network Carbon Felt Composite Layer

FANG Xi, GE Quan-geng
(School of Science, Wuhan University of Technology, Wuhan 430063, P. R. China,)

Abstract: Based on the statistical rule of the influence factors of carbon fiber monofilament
force-resistance effects, the conductive network quantitative model of carbon felt composite
layer force-resistance sensing properties was revealed. The length after the lapping of carbon fi-
ber monofilament was discussed, and got the statistics relationship between the average length,
density,, number of carbon fiber; on the assumption that the fiber random uniform distributed in
the felt and the lap points normal distribution, the resistances of 4 different sizes carbon fiber
composite layer was estimated, and through the box plot analysis showed that the measured
value in the corresponding estimation range, which showed that this model could be good for
estimating the resistances of carbon felt composite layer who’ s fiber random distributed; final-
ly, basic on the statistics model of carbon felt resistance network, the force-resistance effects
of carbon felt composite layer was researched. Through the comparison of theory resistance
change rate and the measured resistance change rate, find that composite layer force-resistance
effects sensitivity coefficient the model gave is comparatively stable, and the simulated result
shows that random resistance network model can imitate the resistance behavior when the car-

bon felt is loaded well.

Key words: carbon felt; resistance network; composite layer; statistic analysis



