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Study on the Characteristics and Separating Performance of Oscillating
Sieve for Optimization of Separating Losses of Combine
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SUMMARY

To analyze the grain transport velocity, which is valuable for optimizing the separation losses, an oscillat-

ing appratus for sieve was designed. The grain transport velocity was measured in each combination of three

amplitude levels, three rpm levels and four projection angle levels. To analyze the grain transport velocity theor-

tically, two computer programs were developed. And the results from experiment and theoretical analysis

were compared.

1.

The grain transport velocity was increased with the projection angle of oscillating sieve. Especially when
the projection angle is higher than 45° the grain transport velocity on the flat-plate was not increased but
on the racked surface was increased persistently.

The grain transport velocity was increased linearly with the frequency of oscillating motion. The speed
of driving link must be higher than 350 rpm at 24mm amplitude, 250 rpm at 36 mm amplitude to transport
the grain efficiently.

The grain transport velocity was increased with the amplitude of oscillating motion. But if the amplitude
was smaller than interval of racks, the grain on the racked surface was not transported, even though the
projection angle or the speed of revolutionary link was increased.

The transport characteristics of a grain varied with the amplitude and projection angle. Especially in the
range of 1.5 < K < 2.3 at 45° projection angle the transportation of grain was successful and the grain
motion consisted of sliding movement (forward, backward) and jumping movement, which is considered
recommendable for separating process of a combine sieve.

The results from theoretical analysis were approximately in accord with that from experiment.
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Fig 1. The dimensions of oscillating apparatus
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Fig. 3. Apparatus used for experiment

F mgel A 54 KEH%kEx 4 —Bar L-
inkage (I)3 ()7t DAAZE H#AHslc HER 5
oiglch. FE5HIABE Aozt 0. 6em®E 2AHUEL
o] 450rpm, 500rpm, 550rpmS.2 [Eli§st, )7}
1. 2em2 2A5%E o 300rpm, 350rpm, 400rpm
o2 Eigste Hol7h 1. 8mE TAHEUE = 200
rpm, 250rpm, 300rpm® 2 [E#zgict. o= =z 3EH8
A4 Hanger 322 AL BAY slAFAY fir

 W9AAdez4 15, 30°, 457, 6002 2A
T AEE solgles  1st Hanger 29 2nd H-
anger 329 HAAL A2 R & 39

2) BN BBF, EE, MEES] HE

& GO gk EE, mEES HE S
3led ¢4 4 —Bar Linkage (I)ol4d 4HZ 2D
o] Boll frE7 P RS MEEE, dE, MEEE HE
3H o] & th4l 4 —Bar Linkage (II) el fRAS}
of GEALY ¥ Beol EbF, EE, mMEEE T}
el olsl 4 — Bar Linkageoll A9 HfE, &EE,
mEES] itHe 774 FORTRAN Zzapel4
SUBROUTINEL.2 fEmise] 4dds|= Ry 2
1EES 15°AKR Bk el 24840 ¥l
HtHEsId

o] =raye #he 1949 A

3) mEEHA o) EE

ERA S B EEAE Lo 2E Y &
o] F—gt EIE olF1 U2 HAEEL #EF
rhRBbel A el SAmEES Bk Tl A
viebdeh, EREHY 2B | [mgE#EEE, o] Hanger ¥
29| FEMBE MEAHE o & HEdA eide
BOCEEES] |EASI BANMEES #£YF¥, |ERK
5o 7dge 1Y 529 2° 63 o] velutr

Assigning Link Length of
Link-D, F, G, H

KKK=1,8

:

Iteration with RPM

1-1.3

Iteration with Amplitude
(Length of Link-B)

Iteration with Ist Hanger
Link Angle

;

Calculation of Link-A

J=14

K=1,24

Iteration with 2nd
Hanger Link Angle

|

Cakulation of Link-E

Full Revolution of Link—B
by 15 Degree

Analysis of Displacement,
Velbocity, Acceleration of
4 —Bar Linkage(1)

Analysis of Displacment,
Velocity, Acceleration of
4 —Bar Linkage (11)

[ Write Routine l

Fig. 4. Flow chart of kinematical analysis




Zupol Pkl MERE B E@N) Hitsh Kl et i

Vh(en/s) vv (en/s)
B0 b 1
r
Amplivde
20 2
1.20m
nr ! o
550" - - >,
rpm N 00 <
0
450
]
T ) 58 ]
&
)
]
o 40 | Amplitce
2dm
2 |
0 0 ;: i
w N 400
N
T N £ N
» 300

= ) ro 15 » 5 ®

Inclinatiof Inclination of
Hanger Link (" ) Hanger Link (" )

Vh : Horizontal component of maximum velocity

Vv ! Vértical component of maximum velocity

Fig. 5. Change of horizoatal and vertical com
poment of maximum velocity through

one revolution of Link—B in every
case

U EEA E Lol RTel BRI

1188 WTFr E8E Lol Ehsle BRE &
Bkl A RF Bk, BEA EmF Rl
o KR ¥ HFY EREHE FANT CInd g
giRie XWstd —KnEBo 2 s Asdc

Fig. 7. Schematic diagram of a grain on the

oscillating sieve surface

a, (/5" a, (m/S")
00 ] T Amplitude
i 1.20m
2000, j
i
1000 4 — !
0 '
50 R e R
e 500 500 N
. N
450 OSSN
5 E] [ ] [ 6w
woe
[]
wok k- oo, M
S
rpm 250 = \\
SN
15 n 45
2000
[ Amglitude
2000 } 3. 6om
1
1000 [— '
0 [}
00 TR - N = «
L N <
|
S AN b N
[3 £l [ 5 ® & ©

Inclination of
Hanger Link (*)

Inclination of
Hanger Link (*)

ay, . Horizontal component of maximum acceleratior
a, . Vértical component of maximum acceleration

Fig. 6. Change of horizontal and vertical comp-
onent of maximum acceleration through
one revolution of Link—B in every case

2979 x, y43oes #EBAS Bt Tm, Ym
oo, $EEpA S HHMAL o FEBHA WA KFE
9] e Boln}. afHo2 HEMAZL gSinwt?] IE
B B¢ o #E#ha @k wTel HEm, EOM
A, BEEHF, BT 28I ml my 3
Hmel UN-E st T4 R o EBE

Ty = g Sin wt Cos (@+8)

y: = a Sin wt Sin (@+8)

¥, —- g w?Sin wt Cos (@+8)

# =- gw? Sin w tSin (a+8)
2 EAsA,

HFo EBHERR

mx, —mg Sin8-F, my, =N—mg Cosf—(2)

N =m {gcosB— g w?Sinwt Sin (@+8) }

=mg Cos# (1 —K, Shwt) —3)

d714 (K=aw'/g K =K -Sin(@+8) /Cosf
2% 4 do. T BREET 2 FESR KT

— (1



HEBENWERE Bo% #2® 19844 121

o A g ERGEERE KR (13 (2)el s T
skl Sl aleh

KF7L mEa B g @7 ERABS fx
Bk, oI 2B GES A, RETHR) ¥ RTE
oz X 5+ Ash

1) f¥e] vndEs

Frfs} fBEA1 7 tHxi b delo) = MENERE 0
o] =r},

ETHALR vlzdo] Rpstt Aol mES
F=uNol 53

S R
Le=Tn—%, =8Sin8 —u {8COSA - g w?Sin (a+8) §-
inwt} + a w’Sinat Cos (a+B) orvreeririencen )
o)k,

FETAELRS vlnge) A%l mgh F =
“uNe| Ea AN IEE =
X=Tn— Ty —gSinB+u {8088 — g w?Sin(a+8)
Sin wit} + a w?Sin wlCos (@+B)--rmveemneees (5)
ol rt. 2 vjued@Eghel 4 kTel fEEpAldl gk
RR RS bkl &=

Xri =imi —Yti.=8(P +KQSin wf) cvveeeven (6)
o714

UERS) EBES(i=1, 2)

P =SinBFucosB

Q =Cos (a+8) +uSin (a+8)
EHE T HE Y (=1, P, Q)
TEHE  KETHR lny (=2, P Q)
= gordeh, Y
TR EBIXR ()l A T E@Aldl g 18
HEMA v (64 T4 Bostd TE £ 9
c},
Ax, = aQ/2 {P/KQ(8,—6,)?—2
(Sin 6, —Sin 8,,) + 2 (Cos 8, + €,,/Q)

(62— 8,,)}

AN - AL D AAEN (wi=Q,, N A wi=Q,

7}2] )

a1 R27NEA wi=6,49W V,=awe,,
EEI 7L 3 #tol 2 RBISLE 4ol nsHe) EEH

Kirel delubdd K9 olz¥oll 2 Pty BEHE

Ve nfe 5784 e HuEme Ma

€ 57 2n/w R ol RE 4 el

=
1

V=w/2n }":Ax” ~aw/in 3 Q {P/KQ (6, -8,
i1 =1
-2(Sin 8.-Sin 8, )+ 2 (Cos &, +&, /Q) (8,

olt},

AB)E FIMstA "8 T8 KT B
BEEE Ral7lol oF4 BTe Eghal E$lel A &
HEDIKEA A3 R8N O iRl Lol mpe K3lod ok
b mlA AR EREEE BT (FESS 95
FEpA a2l e aj ztal RS sle) By
#7+

MESINAAM gup Cos (a+g) Sin wt) < ul mgCos

B-Maq Sin(a+8) Sin wi|
ok ze] H who)= o) ® MhEEA} BEEES|E 4ol 4
nin ¥ ERhe] delvdel, welq nmy o] A2
= BEA REREE (0 4 )L K6 #
HIEE ¥t 09 A=z

P+KQShnwt= 09 zA4E ¥olc} wep A,

—Sin¢s=P/KQ ....... e ieteraererereeanaraan, (9)
o) BHfRIEMES A8 4 o)
Bl ASe

P'/KQ ==-Sin &, ¢iswis(n-¢i)

EITH A RHRS mmde] SAe ax

P“/KQ"~-Sin ¢ , dswi= (3rx—-¢f)o|c}.

2) KT MiEH
FF7l RITEBS ste 72Sale FF7b fEsha E
< BBl MEERS 54 s o RITh KT2)
AEEES —Eshe EHHa S wdwl o] fEEhAl &
B KWH 33 e} e kTt RITE A%t
€ FEal B BlERC 2, ¢ & fT7) 25
A gl cha|l EbES Al EREhshS) [alkz fo)
eh el KT PHBEERES

V=‘/g/4m-COSa/Cosﬂ\/ERSin¢{ (% — @)?

—(10)
A7l 2a(m-1/2) ~2¢ << 272m OB

#7g 4 gepl?

Ko RTEBEAS Asea R4 K,
o ZASv wirt Fetds s N>0 7 Sef KT
7t EEA Eel A 2 Aelvh zau K> 1
o AT wiol kol wbe} N<ool wirtelo] &
T+ E#HA mlA ghisle RTEHL 9. =
Ky > 114 1 - KSinwi= 03l %7+l RiTEH)
ol thtEdch, el KiSb 4 she) BIE oo

zcot.



Tubel EFIHxe] MELE B Z8A2) it EottEcl W R

Sk = 1/K,

=R hsb dshe

(Snh -Sind —Cosd (¢ - 4) (1-tan
Bltane)+ ( ¢ —h )2/ 2KSina=0  coeerennen. (12)
o) BIfRE Qo= ke gkl @ ko e
ket #RE 2983 g l?

ul e
¢. : Driving link angle
\ when grain begins to fly.
\ . Driving link angle
12} . .
when grain lands on sieve,
10 |
8
=
o
|
o
L6t
3
4L
2
oly . L . . .
0.9 0.5 0.7 0.9 1.1
¢ (radian)

Fig. 8, Relation between % and %.

3. MBER X HZE

Jeholl (HA% EEHSE 4 —Bar LinkageE ¥
Aistel B LS EBHE fr5he BERA RIBS 1
2em, 2.4cm, 3.6em® AlTE, #HHAS 15°, 30°,
45°, 602 WlTFoR FHkAZH KBS T 5 U
8 2913 e RES HF MEIGLH, T
Fuae slx4x #3le 220V B V-S. ZHE

BWE EBA o s WEZwolo 2mx 0.
45m) € —EY} HER EB3 Aod A gre 3
35 BMAS Aot EBABE @ (rack) g4teq)
Grain-Pan 3 ###C 3 o) F o How (1Y 3) ¥
BERN A dmeld FiRE K&t FReict.

Fadl 4 Hed BRY +52 213 2o, %
Boll 483 W doF 233 fAfEolgdrh. Bulk densi
ity © 0.575gr/em®o] 1 F3HL 14% (w. b. )
ol lom Wt rEghAl Ems gl npRAl4
t 0.622 &giet.”’
el BEAEE BEHAENY —EAE T
o 4o AE 2AAR gEsld T,
RBifte] FHBAEET BHDE —FX (Ckg/9 &
ERAEA gl gl 330 T4 wmEHK
el =29 ool op2at zhe AL FHsES
Kebgleh, WA grpRe] —gstAl wRHe

robohev=r.b-h' -0

A7 1 i FEe] HF Y (kg/m®)

b EENA S fE (W ET ol #g) (m)
hoEBAES S FHRHEAERTC (n)
B EZwololg)e] FiygbHER ¥ ol

(m

v I EEAE ol A el P E B
(m/ §)

v M EEwo] o] )l 4o FipEsE

3
sb e WAE spE sk, el EEHA EN A
RS FHahBREE v

G /(rxA)

L
k= G/(rxA)

o714 A RS ] HRE (m?)
G : EBAES S BRTA (ke)

(1/2PS) st Qe 2

Table 1. Details of experiments

G 1eEZwolols e Fhh AdAld &

Factors Sieve surface| Amplitude rpm of driving | Projection Angle | Feed rate
Treatment Shape (cm) link (degree) (kg/min )
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Mass flow
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velocity
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