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The heaping of granular materials at different vibration frequencies

HU Yun, HU Lin~
(Department of Physics, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: Granular materials move in a two-dimensional container under vertical vibration using an annular container made of two
concentric cylinders in this experiment. It is obvious that granular materials are heaping and transporting horizontally. The rela-

tionship between the transformation of heaping and the vibration frequency can be clearly observed by video photographs.
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Fig.1 Schematic diagram of the experimental container
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Fig.2 The waveform of particles’ heaping (f= 40 Hz)
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Fig.3 The plane waveform of particles’ heaping
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(a) The waveform of particles’ heapling at all frequencies;
(b) The waveform of particles’ heaping at local frequencies

Y P PR SRR B, S R A
e AR h= hy + Asin %} )



11 3]

Wz, A5 IR S 4R EEA O A AT is MR R 27

Hi &1 3 W LA H B0RL 2 T8 R ke M s R4 Y
£=30.0 Hz i, UKL Hy B PR L B 42, A e i (AL sy
x =300.0 mm, h =43.0 mm; FEH B ETHG K, B
EEREZ N, 24 £ =35.5 Hz B}, b = 50.0 mm, 1E
36.0 ~36.5 Hz JE1EI N, 0k 2 1 BEAC T 30 T SR
PR PR RIS, i 3(b) YRR R AR L 2 T
TN o KM R] , A 2 AN P BT e o v A T o
%, h =4 mm; 24 f=36.5 Hz I}, ki R A 4101
JEEEAUAE P IR I8k 20 A7 T8 TR A S P o e U 0 , W
AR « =130.0 mm, h = 48.0 mm, WEE A # HE
H Ax = 170 mm, 1F R0 25 25 D) 08 2 1] B A v O AH A7 £
AL A ~ 0, BN TFHURB AR ZEAE , 4 4 Firos ; Bl
FATRIG N, BT A B P b 2 K, 2 f = 37.5 He
IF, b = 51.0 mm; ARSI, BARITE 30
TR, DA 37.5 Hz 51 40.0 Hz 8 KB4 T 40.0
mm; SR KT 40 Hz Ji , J00R0 6 i e 12 sl ik T4
HERES , AR AR E

x = 0mm
x =300mm
B R
x =285mm x = 95mm
KRR
x = 130mm
x = 190mm

B4 FO AR
Fig.4 The planform of phasic change
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Fig.5 The unitary waveform of particles’ heaing
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Fig.6  The height of heaping at the different frequencies

3 %4iE

SR TIIC R T IRSURLAE 4Tk P Bt
WA X i s KRR 18 2h AT, B E TR
F G AR SR R 2R G i e R e TR A P
FAREI o 3 3o 5 S S B L N, 4% 3] 32 S 56 2% 14 T 5
7 T PRI XS 38 T T oS P o i T2 %o 38 1) ol
A:AE 30.0 ~ 40.0 Hzo A FHERBR LA EE 52 58 19 X Ui
fiyic it B HE M ARAHE S S R R SE I 45 R oy
BT T 364 X 8l P SR 2% THT 2 A R T P TR 3 A8 A A

Wb = o + Asin] 7 50T] g e

AL 3 B FAT 2 L 24 S A A7 2 2 1) A6 8 R I 91 %
WEL S R GEAE 36.5 Ha 53X 15 SR UKL [ ik
BICAGE PERIR , UKL 9 21 2B 2R ORI 1 e
B o RPN TF AU AN 7 A a8 AL, e
{EAFIRALT IR T

S 30k

[1] JAEGER H M, NAGEL S R, BEHRINGER R P. The physics
of granular materials[ J] . Physics Today, 1996, 49(4) :32-38.
[2] EVESQUE P, RAJCHENBACH J. Instability in a sand heap



28 TR NN

2,
&

e (R % B 5 44

[J] .Phys Rev Lett, 1989,62:44-46.

[3] CHEN Weizhong. Experimental observation of self-localized
structure in granular material [ J] . Phys Lett A, 1995, 196:
321-325.

[4] GALLAS J A C, HERMANN H J, SOKOLOWSKI S. Convec-
tion cells in vibrating granular medial J]. Phys Phy lett, 1992,
69:1371-1374.

[5] PAK H K, DOORN E V, BEHRINGER R P. Effects of ambi-
ent gases on granular materials under vertical vibration[]].

Phys Rev Lett, 1995, 74: 4643-4646.
(6] Rk, X 25 2 0K 3t (] 34, 2004, 33 (10) : 713-

721.

[7] OSAMU S. Dilatancy, buckling, and undulations on a vertical-
ly vibrating granular layer[ J]. Phy Rev E, 2005, 72:051302.

[8] CHEN Weizhong, WEI Rongjue, WANG Benren. Formation
mechanism of the solitonshape heap and convectionin granular
materials under vibration [J]. Phys Lett A, 1997, 228: 321-
328.

[9] WANG Junyi, WANG Wei, WANG Benren, et al. Effect of the
boundary on the dynamics of solitary waves[ J]. Chin Phys Lett,
1996, 13(7):481-484.

(%% . TN )



