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Separating Mechanism Analysis and Parameter Optimization Experiment of
Swing Separation Sieve for Potato and Soil Mixture

XIE Shengshi WANG Chunguang DENG Weigang LI Xiang QI Shaohua
(College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract. In order to solve the problems of ambiguous separating mechanism of swing separation sieve
and the obvious contradiction between the obvious performance and the abrasion performance caused by
the improper match of operation parameters, high speed camera was used to capture the distribution of
mixture of potato and soil of different crank rotational speed, the screen surface inclination and the
machine forward speed. The variation of the distribution height of potato-soil mixture was counted and
analyzed, and the separation mechanism was revealed based on these counted results. Finally, the
experimental value range of the main factors which affected the separation performance of swing separation
sieve was obtained. The rate of obvious and abrasion were used as the evaluation index to establish the
regression mathematical model between the indexes and the factors by applying Box — Behnken response
surface test method, thus optimizing the structure and working parameters which affected the separation
performance of the swing separation sieve. The results showed that the primary and secondary order of the
effect of factors on obvious rate and abrasion rate were crank rotational speed, screen surface inclination
and machine forward speed. The crank rotational speed of 230 r/min, screen surface inclination of
19.42° and machine forward speed of 2. 04 km/h were the best combination factors, the obvious rate and
abrasion rate were 99.4% and 0.002% , respectively after optimizing. According to the limitation of
operating parameters, the best parameters were adjusted as follows; when the crank rotational speed was
230 r/min, screen surface inclination was 21. 1° and machine forward speed was 2. 03 km/h, the obvious
rate was 98.94% and the abrasion rate was 0.21% , the obvious rate was increased by 1. 68 percentage
points, and the abrasion rate was decreased by 9.6 percentage points compared with that before
optimization. The results of parameter optimization were better than the national standard.
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Fig.3  Distribution states of potato and soil mixture at different crank rotational speeds
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Fig.2 Variation curves of distribution height of potato
and soil mixture with screen length at different crank

rotational speeds

H AT 2 T A b R A T ) 0 K A R o7 Ak
B RIRAWI o A m E Z R AR ERE « BE A AR
B R T e, R R 23 B ) A oA O o B
H1 T3z i i 22 0 1 I 18] 179 B 1A SR 0 s B IR A
FHXT 0 T 0 12 Bl e it v A AP P 3 1 6, 2
TRAT P AR X 23 1 i (¥ 32 BhIR A i 12 S 1 3l (1] 3a)
e e Ak R (8 3b) , Jm 728 D Rl ZUBE R (1] 3e)
7 TR B A 23 I BT N B DDA T BE A A B
(19 T e T30 58, (o6 00 2 A 0 R A AR R,
T BRI

A8 D 150 1/min i AR [R] (07 B AL 5 R A

ke a«l

(c) MiAp%  45230 r/min



511 )

W o oA v B W S g T At il A R B Y 4 A
JiE , A A 230 v/ min BF7E 5 T B 800 ~ 1000 mm
WHENE LRGSR E, XOEF Ml
A 150 v/ min B 43 25 5 5 BE AL/, i i RIR G
Yy el TS VR B B O I B S R AN, AN G B
i 9 Hb , N 2 2 R A WA X 4y B S B B B i is
SIIRA Ry A8 By, 43 s O 6 Rk 4 OV RS L5
PIFE I 3708, {8 43 25 0 w7 o 13 SR 90 6L R AR, R 5 43
B AR R T = & 230 v/ min B 43 5 0 i
R WS RA R b BUA BTY) 4 EUE Y
Bk, AU BOE IR A Y B TS B 0 1 B B
B L Rk 2D i L 8 4 R A X 43 S 0 iz 3
By B ) - 38 B A L 37 O M SRS 1S, R U ot A A i
230 r/min I TR 5 W)oKk iz 3 2 0 R B2 K
B9, SRS TN B2 A A Rk Y T R T 4 T A %
FHE . LEAHIRE LIRG W 0T m E AR,
i AT % 33 7 180 ~230 r/min B2 YR & WIS 4 85 0
T 25 57 A0 4 A e B B AR, A R T s
3.2 MEMANELIREEYSGTESENEZM

phAR L3 205 v/ min HLES AT )E 1. 69 km/h, A~
[Fi) 3 160 A2 7 Fof 20 - YR 5 0 2 A v R I 7 i < B 1) A8
fEi £k an i 4 fis o

Hy Pl 4 R, 6 A O A 38 DK R [ 7 1 A5
BEIRA

",

() J V{17 £ 490.5°

DAE LB . — R R 7.7

(b) SRy 14.4°

WHEAL %5 . 423 5 B 0 3 1y B AL BT 5 S 8 1k i 5 159

_ 1207 o

£ 100 =770

E ~144°

T o1 1°

g 80 211

R 60h

£y

3 oot

m 4 Iy

200 200 300 400 500 600 700 800 900 1000

G5 ] K/ mm

Pl 4 [ o T AR i IR A
B Y AR A 2k

Fig.4 Variation curves of distribution height of potato and

G A iR JEE I B T

soil mixture with screen length at different sieve inclinations
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Fig.9 Parameter optimization result
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