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Classification of Particles by Vibrating Plate Inclined
Yuhbun TsUTsUMI*, Chihiro IKEDA** and Masaaki IKEDA***
Abstract

Industrially, screening is one of the most commonly used methods for sepa-
rating particles according to size. But this method can be used for only size
separation, and the screen is liable to be plugged with particles.

In order to correct these disadvantages, the authors invented more rapid and
convenient method for separating particles according to size and density. This
method is based on the particle movement on a vibrating plate inclined, the fine
or the light particles slide upwards on the plate, while the coarse or the heavy
particles move downwards.

The motion of a particle on a vibrating plate inclined is analyzed theoreti-
cally, the travelling direction and velocity of a particle on the plate depends on
the intensity G and the direction ¢ of vibration and on the inclination of the
plate 6, moreover on the friction coefficient g of the particle. The g is related
to the particle size dp and the true density p of the particle by an equation g=
ap+b/+/d, where a and b are constants. The proper values of G, ¢ and ¢ for
separation of particles can be selected by means of this theory, and the results
obtained agree well with the experimental values.
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Fig. 1 Forces acting on a particle on an inclined plate in vibration.
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Fig. 2 Motion of a single particle on the vibrating plate.
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Fig. 3 Variations of particle movement during the period
of unit cycle of vibration.
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Fig. 4 The vibratory mechanism,
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Fig. 5 (Right) Relation between the coefficient of friction and the intensity of vibration
obtained by theoretical calculation.
(Left) Experimental values of the coefficient of friction in variation vs. particle size,
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Table 1 Materials used in the T Lto MERAEL T3 L EE TRk REEI
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Sample Particle Size

Cmm) ORGHE L L, RFEOESOHIHT S

Toyoura Sand 0.27—0.38 s
Gl B A 0.35 MR D, &b RIREIET S EBRDTH
Glass Beads: B 0.21 5o Table 2 IR LizMiAC CL, C5 (GEFREL
Glass Beads: C 0.15 y b L 25 e ). g
Sea Sand 0.15 'C’ﬁ'?‘f%@ﬁﬁia i) Os CZ, CB'&IEﬁ: *l'-ﬁﬂ"}'li“—
V.C. Powder 0.15 RigHL0, C4 XREA—PERCEEDORNL D D
Copper Powder: A 0.178—0.183 _ R o Ao
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Copper Powder: C 0. 053—0. 041 Thbd, IRICERFFTHLELNLHTRR LS ESE

a3 220 Table 1 kR AWCINRF I
(p) % 45°, 40°, 85° L L, TREROARFITHWT

C-1 | Toyoura Sand—Sea Sand R (0> % 5°, 10°, 20°, 25°, 30° L& xAild
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ECITe > R, TR OLTHRTECH S 2 Livbhots, i Th, KBl ¥
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80~90%BIED MR ETR L, DD DIEANTH T 4 — o8y 712 & » TN BET B I
DITURSTBRLITIREL TR Lic, LI INVA BT RAIERF—ERCEREOE > @AET
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Table 2 Samples of binary mixture.

Code No. | Combination of Powders

ISR x T CTEROR AR TR CAHRT 5 O BREIRY R M52 LT E D,

§6. % 2

g 5 OERRTE M — R TR A 5 2 A0 — BN FORYFERY B4 Lo
L, COFMOMIICIE LTERS 2 LR FORWAHER O b CH RO TR L X
AWCLEW, RERCHROBW LB BOBMIC, B2 RHBeaThs, o cHE N
BCERTZCHAIHEERX TAD LIEHRHCT 5 TCH R, RFRLMERLLTeS



flt4 RAESC - (WETH - (WEAEY  EBCRETIFWURIER (105 29

L iHEZ NS T L bIFIEERRY & UM REAEOMERIC Fowler ORBERE{li- /i€
bdo ZOMEHRIDHMWBCHITTD C LROVTHAROWMERULECHD, X, zhbd
T & BREFHREIR 2 Rk o TR s fa ik o I (i T 2 e A B X bh B, HRICHER
PR AR T 2T TR bin ot bh Y, OGO NLEC -
TR BN, TO[REHOWCREERTTE2L D TCH B,

TN = OERE SN LT BRE TR HACHRKRDO L 3 nHEARE L 6B, 1) ik
RABRTETH S, 2) KTFEOHBC L35 E, BEEOBRCC L I5ERAR ST 2
Ho 8) HIRMAZAHTP, BERES 470y M lolBioEuic L3R5 L PR
NTH%,

2 £ X W

12 R.Jung: Forschung, 18, 13 (1952)

2) W.Kluge: Erddl u. Kohle, 4, 705 (1951)

3) fER{FRIEs, DRBRESHM, 27, 1494 (1961),

4) T.Tanaka, et al.: Powder Technology, 2, 65 (1968)

5) R.T.Fowler, et al.: Chem. Engin. Science, 10, 150 (1959)



