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Design and Experiment on Conveyor Separation Device
of Potato Digger under Heavy Soil Condition

LU Jinging SUN He DUI Han PENG Manman YU Jiayu
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; Aiming at the problems that the length of lifting chain, jitter separation ability and separation
effect of the mixture of potatoes were not matched, the new type of lifting chain device of potato digger
under the condition of heavy soil was designed. Based on the theoretical analysis of the separation,
deliver and disintegration of the mixture and the mixture of potato and soil on the lifting chain, the main
factors influenced the separation effect of the dispersion and crushing were obtained, and the range of
lifting chain length and structure parameters of jitter that affected the process of transportation was got.
The combination design of orthogonal and quadratic regression equation for the flail was adopted. Taking
the length of the second elevator chain, forward speed of machine and velocity of lifting chain as the
experimental factors, the field experiment was carried out to test the obvious potato rate and the injured
potato rate. The test was implemented in agricultural sciences of academy in Heilongjiang Province at the
beginning of September, 2016. The experimental data was processed and optimized by software Design-
Expert 8. 0. 6. The importance of main factors affecting obvious rate was the second elevator chain length
and the forward speed of machine. The importance of main factors affecting injury rate was the second
elevator chain length, the forward speed of machine and the velocity of the lift chain. Test results showed
that when the second elevator chain length was 3. 1 m, the forward speed of machine was 1.2 m/s, lifting
chain line speed was 1.5 m/s, the obvious potato rate was 98. 1% , and the injured potato rate was
1.1% . The function of machine was fully suitable for the potato excavator harvesting requirements. The
relationship between the structure and position of jitter on digger, the installation position of the jitter,
and the effects of separation and dripped of potato that suited the condition of heavy soil was determined.
The research provided an important theoretical support and reference for the improvements and
optimization of the lifting chain conveyor separation parts on potato digger.
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Fig.1 Structure sketch of lifting chain potato digger
LR 2. R 3. 245 4. K5 5. H—-Y9gtiE

6. KT EE 7.k 8. kRS

(a) TALE
[ 1
HAl i
' H
HA
[y L
(o) fFFRLE

B2 ik oy ek B A M TR K
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Fig.3 Structure diagram of lifting chain
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Tab.2 Test plan and experimental data

e R & W G
T T e m o /(mesT) a (mesT) V% Y,/%
I 2.91 0.84 112 97.9 1.0
2 4.09 0.84 112 9.1 1.7
3 2.91 1.56 112 9%.1 0.6
4 4.09 1.56 1.12 98.7 1.2
5 2.91 0.84 2.08 97.3 1.0
6 4.09 0.84 2.08 97.6 1.5
7 2.91 1.56 2.08 9.0 0.9
8 4.09 1.56 2.08 97.4 1.4
9 2.50 1.20 1.60 97.7 0.8
10 4.50 1.20 1.60 9.7 1.7
11 3.50 0.60 1.60 98.5 1.4
12 3.50 1.80 1.60 97.4 1.2
13 3.50 1.20 0. 80 9.3 0.9
14 3.50 1.20 2. 40 9%.5 1.2
15 3.50 1.20 1.60 98.5 1.2
16 3.50 1.20 1. 60 98.3 1.1
17 3.50 1.20 1.60 98.6 1.2
18 3.50 1.20 1.60 98.8 1.3
19 3.50 1.20 1.60 9.0 1.3
20 3.50 1.20 1.60 98.2 1.2
21 3.50 1.20 1.60 98.6 1.2
2 3.5 1.20 1.60 98.1 1.2
23 3.5 1.20 1.60 98.4 1.1
(2)hERY,

3 3 ) R E5HE i A A A 2 oT I IH LA R
TR Y, Zm iRz 4 Pion. k47
Hyx, o, X R Y, 52 A 22 (P <0.01);
¥ G ER Y, B B (0. 01 <P <0.05) ;
X, x, XA R Y, 2 2 (0.05 < P <0.1), ¥
A 2 0 A8 B AR A RS SF- 7 F0 K B Fl BE 9 ABR
ZI 05 AT T 200 A R AR 4 s . 153
A PR XS 5805 Y, 52 g [l U 7

Y, = —0.120 07 0. 455 24x, +0. 928 64x, +
1. 000 94x, — 0. 353 55x,x, +0. 188 022> — 0. 253 104

(35)
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Tab.3 Variance analysis for obvious rate

75 S ok IR - J5 il SRty ¥77 F P

*%ELJ 20.27/20. 18 9/7 2.25/2.88 18.01/25.13 <0.000 1"/ <0.0001 "™
X 5.75/5.175 1/1 5.75/5.75 45.99/50. 16 <0.000 1"/ <0.0001 "™
X, 2.26 1/1 2.26/2.26 18.03/19. 67 0.001 0 ***/0. 000 5 ***

X3 0.73 1/1 0.73/0.73 5.86/6.39 0.0309 */0.023 2"

X%, 0.78/0.78 1/1 0.78/0.78 6.25/6. 81 0.026 6 */0.019 7 **

Xy X3 0.55/0.55 1/1 0.55/0.55 4.41/4.81 0.05997 /0.044 5™

Xy 0.061 1 0.061 0. 49 0. 496 4

xf 0. 033 1 0. 033 0.26 0.6162

x% 0.77/0.77 1/1 0.77/0.77 6.13/6.70 0.0279*/0.020 6 **

x% 9.36/9.37 1/1 9.36/9.37 74.85/81.71 0.000 1 ™/ <0.000 1 "
R 1.63/1.06 13/15 0.13/0. 11

e 0.97/0. 66 5/7 0.19/0.15 2.34/1. 84 0.136 4/0.206 4

Jayill 21.90/21.90 22/22

F SRR TN MR R ER KRG HER Y, FESPER . o TR BE (P <0.01); #+R/REE(0.01 <P <0.05); » KRR D
2#(0.05<P<0.10), FH.
x4 GEXRY,FESW
Tab.4 Variance analysis for injury rate

75 e ok R - J5 i A ¥75 F P

R 1.39/1.37 9/6 0.15/0.23 10.55/23.98 <0.000 1"/ <0.0001 "™
X 0.92/0.92 1/1 0.92/0.92 92.67/96. 86 <0.000 1"/ <0.0001 "™
Xy 0.17/0. 17 1/1 0.17/0. 17 16.69/17. 44 0.001 3 ***/0. 000 7 ***
X3 0.11/0.11 1/1 0.11/0.11 11.35/11.87 0. 005 0 ***/0. 003 3 ***
X1 %, 0. 045/0. 045 1/1 0. 045/0. 045 4.53/4.74 0.0530" /0.0449

2y %3 -2.220 x 10~ 1 -2.220x107"¢ -2.235x10" 1.000 0

Xy %3 0. 020 1 0. 020 2.01 0.179 4

xf 0.070/0. 070 1/1 0.070/0. 070 7.09/7.39 0.01957/0.0152 "

x5 2.911 x10 73 1 2.911 x107° 0.29 0.597 4

x% 0. 052/0. 052 1/1 0. 052/0. 052 5.23/5.48 0.039 6 */0.0324 ™
o2 0.13/0. 15 13/16 9.933 x1073/9.502 x 10 -3

KL= 0. 069/0. 092 5/8 0.014/0.012 1.84/1.53 0.2106/0.279 5

pER il 1.52/1.52 22/22

.60 m/s

T, 0825 ~
§y

2,=1.20 m/s
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Fig. 10 Response surfaces of double parameters about obvious rate and injury rate
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BOR S bR A G HE BY A 45 R R AL 2R S
P
maxY, (x,,x,,%x,)
minY, (%, ,%, ,%;)

2.5m<x,<4.5m (36)

s.t. {1 1m/s<sx,<1.6m/s

Ll m/ssx,<1.8 m/s

SRR Y KA NG e B e i R A )
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