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Abstract

Granular materials is a kind of aggregation state which size from 10“*m-10*m. It
is different from solid, liquid and gas, which have strong inner dissipate and nonlinear
special characters. Granular material is a branch of soft materials, which is general in
industry and daily life, from concrete to sand in construction to corn and fruit in
agriculture, to dust and soil in nature environment. Granular materials impact many
natural phenomenon, from sand storm to debris flow, from corn storage to fruit
transportation, they are tightly related to granular materials. It is meaningful to
research and solve these kind of problems.

Recent years, the special characteristics of Granular Materials attract many
outstanding scientists devote themselves into this field, research is hot. But now,
research on electrical conductive characteristics is limited. Resistance of granular
material is not only related to the materials resistivity, but also affected by their
assembly states, surface states and interactivity with extra container. It is unclear of
inner conductive mechanism, researches are focus on metal, but nonmetal is limited.
It is necessary to research how stress influence granular materials’ conductivity.

In this work, based on Hertz contact resistance theory and Janssen Model, we
deduced resistance of granular system change with the compressive stress and
pressure on bottom change with granular thickness. We also combined two theories,
represent pressure of bottom as a function of thickness, then deduced granular system
resistance change with thickness. To test the validity of theory, we measured
resistance of granular change with continual compressive stress. First, we measured
the axial resistance change with pressure, observed the experiment phenomenon and
concluded experimental regularities. To verify regularities in different materials, we
measured and compared resistance change with pressure in bamboo-charcoal and
conductive plastics. Furthermore, we measured transverse resistance change with
compressive stress, and fitted experimental data with power-law function. We found
use two part power-law functions could fit data better. At last, we separate granular
system into layers, measured resistance of each layer. We found resistance change
with compressive stress is inhomogeneous in different layer. In addition, we measured
resistance change with thickness, and found pressure saturation. After processing,
experimental data could fit theory well.

Keywords: Granular Materials, Conductive Characteristics, Slice Model, Granular
Resistance, Compressive Stress
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WA F, 32— 2 it R i ARA H [ €, I HERfila ARy S, BRIt (1
PRI po, FHLIHARTIY0Y p, AT B2 HORL ) FEFE A -

Ru =g (2-21)

%%Mﬁﬂ%ﬁﬁ%ﬁ%%%3=m%%mﬁkiﬁ,%ﬂ?ﬁ%%tﬁ:

dz 5

~CF
3Ry
AE

Ry = p (2-22)

Hrf Gy N dz- pﬂ(j_g)‘s LEBORSAE R F (R) I ELIRURIA 0 15 9 2 5

BRI — P R0 R 95K B PS4 O, Bk B T AN IR ) £ A5k, ok e T
SR b 1 R B AN PR R . BRSO, B AR H-Z (Z
FURTE, H A 2 R TR FE ) 7E R 794 e e, 7 Bk SO0 0 [ B
HLAR T ZRRE A 3 (2- 18) BRI AL A SR, 750 A1 FE TN b S50 o 1 J2 A ) 59

p(z)=p,(1-e ") (2-23)

H h NRpERZ CEEN r MEFTEES) kAR R ARHERAT S E, Hdh
= 1/2uK(m); ps NBRIAR RIRE AL SR, ps= pgh(N/m?), z AIRE (H-Z2) |
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