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Impulsive Response of the Granular Materials in a Cylindrical Vessel

(1st Report)

Nobuo HAvANoO, Norio HARADA and Ryuichi MORIYAMA

Abstract

It has been said that the impulsive response impressed on the granular materials does not vield
data with good reproducibility. Partly, this statement is true, and is also said that granular layer
in a vessel exhibits non-linear characteristics even for static external pressure. To understand this
problem we have measured the impact force of the granular layer under both the dropping of
h'ammer and the impact from the bottom of the vessel.

Results from the above two experiments have appeared with excellent reproducibity and in those
connection shock absorbing ability of granular layer could be defined from the response wave
~shapes. Additionally, to make the quantitative analysis of the impact mechanism some equivalent

" networks are constructed for various granular materials with different kind of particles.
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Fig. 1 Two kinds of impact test
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(@) impacting method by the dropping of a ball
(b) impacting method by the lever from the bottom of the vessel
(¢) wiring of the pressure pick-ups (P1, P2) and bridge box
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Fig. 2 Relation between the pulse hight and
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Fig. 6 Details of the structure of pressure pick-ups (p1, ps) and the calibration curves
(a) Thickness of the diaphram of p1, pa2 equals 0.5mm (phosphor-bronze)
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Fig. 7 Characteristic quantities of the
response wave shapes. Upper trace

is the trace of P1 and the lower

shows the trace of Po,

‘ty’ means rise and ‘ty’ is effective

retardation interval.

‘a’ shows the height of the pulse

(ordinally mv).

Part B, B'in the figure indicate the

influences of the reflected waves

from the surrounding side wall.

Table 1 Some properties of granules (For shape factor (l/w+w/t), see T)

Tm=C1 f Ts2=Cy Ta?=Ca3 ‘r L 3 Wn wo
|
100% 1.988 I 0.1089 —0.03%906 0.523 | 0.722 1.016 0.702
80% 2.346 " 0.1809 —0.02416 0.856 .J 0.738 1.011 0.682
67% 2.539 ! 0.2583 —0.03349 1.019 ‘ 0.752 0.998 0.656
50% | 2.853 | 03147 | —0.10132| 1.303 | 0.760 0.979 0.635
25% 3.368 ! 0.5431 —0.23378 1.678 E 0.784 0.927 0.574
0% 3.792 0.9047 —0.70204 2.252 0.820 0.873 0.501

wo=wny'1 —c2
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(b) corresponds the initial or static equilibrium state of pressure
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Table 2 Shape-factor and -angle of repose of the various granules

Rape-seed | Soy-bean | Kaoliang Wheat Green-seed | Canary-seed
Elongation [/w 1.00 1.10 1.27 2.03 1.48 2.17
Flatness w/t 1.00 1.26 1.34 1.00 1.90 1.47
Angle of 0nes o 0nns 6ocs o o
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Table 3 Relations between shape-factor and the numerical values of L, wn, < n the formula (9)

Rape-seed | Soy-bean | Kaoliang Wheat Green-rise | Canary-seed
Apparent | A 0726
density - 0.678 0.750 0.781 0.780 0.736
1/w+w/t 2.00 2.36 2.61 3.03 3.38 3.64
o Ang]e of 0907 01/ 099/, 095/ 0397 19°317
repose ¢r 27°29 28731 34°22 32°257 29°3
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