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Design and Experiment of Potato Cleaning and Sorting Machine
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Abstract; In order to solve the problems of poor separation effect, high damage rate and low working
efficiency of the existing potato cleaning and sorting machine, a poking roller shoving type potato cleaning
and sorting machine was designed. The working mechanism of the potato cleaning machine was
described, and the structural parameters of the cleaning device and the sorting device were determined.
And the mechanical properties of potato during cleaning and sorting process were analyzed. The
orthogonal test was carried out with the unit speed, feeding amount and unit lifting angle as experimental
factors, the damaged rate and sorting cleaning rate as experimental indexes. The test results were
analyzed by using the data processing software, and it showed that the primary and secondary factors
influencing the damaged rate were as follow: unit lifting angle, rotating speed and feeding amount; and
the factors affecting the sorting cleaning rate were as follow: feeding amount, unit speed and unit lifting
angle. According to the principle of low damage rate and good cleaning rate, the optimum experimental
parameters combination were as follow: the unit speed of 145 r/min, the feeding account of 20 t/h, and
the unit lifting angle of 12°. And verifying test results were as follows as follow : the damage rate of potato
was 0. 773% and the sorting cleaning rate was 95.42% , which met the requirement of potato cleaner.
The research provided a reference for further reducing the damage rate and optimizing the parameter of
potato sorting machine.

Key words: potato; sorting machine; shifting roller; mechanical analysis; orthogonal test

3| AR I P 350, % 3 1) AL 1 B A 3 T, 4 i
DA R T AR IR AR, TR
PEREE T A A R B L e TR EOR A SR BRI A B S 5 AR Y

il

W A A 2017 05 -28 &8 H A 2017 —07 —26
ES&WE: ERELAUEITREA (2016 YFDO701603 —02) il 1l 7R 44 AR ALH # FF & QB 12155 B (2017 YF056)
EEBN: EAA(1961—) 5 B, 4 S0, 32 AR ™ 5 TH AR 5 R 4B 58, E-mail: wxy@ sdut. edu. en



5510

FRA R PR R SN R e Ay AL BT S R 317

El%ﬁiﬁﬂﬁﬁﬁﬁtbﬁ%}: TG 55 B e T it Y
THE A VEAEM . H AT B 0 I A R M AR
f&%ﬁﬁﬁﬁ@)ﬂmmmﬁi,?Jaﬁﬂ‘ﬂml:lﬁ&//",iﬁbli‘ﬁ
35 Th B SR B 1 R M S B B A .
A K H B S35 16 43 16 LR 1) BIF 9% F2 2 A« ik X
P T R G R R e A, B
AT MR X R E, BIEEIT
U PR SR A e ML, W e — R A 5 4y
W E AT A SO N Lok 3 A AR . W
SV I T B A ML 2 GO L R
FH A X R il o3 B T S IR R B A S, (B
&, B AR 5 ik — R B ML 5T A X A
BEXF A 5 5 o S WUAAF AE 1 B 3R 8 {£
TEIH I AR IR, A SO — R AR S ik
— AR P R AR A 2 o B I R A E AL %mszu;
EA/ TSR INITE S E Rl INET Y N
AN 433, A BRI o e 2 FR ) 1 S 32 4R
TSR TG WA

1 EBENEGHETERE

L1 EByEH

P AR ek 305 % B 0k o e ML E 2y RS
THILAEE U E B L R E D IR D
SRR R s A AR AL, S AN 1 TR

1 Tk i e 4 kLR BIL A A ]

Fig. 1  Structure of potato cleaning and sorting machine
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Fig.2 Diagram of working principle
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Fig.3  Structure diagram of cleaning device
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Fig.6 Comparison of space for potatoes
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Fig. 8 Stress analysis diagram of cleaning process
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Fig.9 Stress analysis diagrams of sorting process
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Fig. 10  Experimental prototype
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Tab.2 Test design scheme and results

H% PERESE AR
K5 LA oRHE DL T DR TR
A B EEC v /% Fyy/%
1 1 1 1 1.26 96.7
2 1 2 2 1. 18 94.9
3 1 3 3 1.03 94.2
4 1 4 4 0.69 93.9
5 2 1 2 0. 86 96.2
6 2 2 1 1.36 95.8
7 2 3 4 0.79 95.1
8 2 4 3 0.93 93.8
9 3 1 3 0.89 95.9
10 3 2 4 0.76 94.6
11 3 3 1 1.09 93.7
12 3 4 2 0.95 93.1
13 4 1 4 0.77 95.4
14 4 2 3 0.79 94.8
15 4 3 2 0.85 94.1
16 4 4 1 0.83 93.9
k, 1.040  0.945 1.135
ky 0.985 1.023  0.960
ky 0.923  0.940 0.910
p— ky 0.810 0.850 0.753
W R 0.230 0.173  0.382
BAR K- A, By Cy
RERK CA.B
Bifkds CiA,B,
k, 94.925 96.050 95.025
ky 95.225 95.025 94.575
ky 94.325 94.275 94.675
Ay T ky 94.550 93.675 94.750
R W R 0.900 2.375 0.450
BALKF 4.8, .G,
RERK B.A.C
BIRAE B,4,C,

R3 HEEEERAESHT

Tab.3 Variance analysis of machine performance

e mE A N
shi 250 - HEHE ¥ F WBEMN
A 0.247 3 0.082 7.759 ¥
- B 0.064 30021 2.014
hobs C  0.364 300.121 11.427 =
RIS 0.064 6 0.011
A 2.183 3 0.728 6.281 ¥
N 11.828 3 3.943 34.036  #x
REREE 0.513 30.171 1.475
w2H 0,695 6 0.116
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Tab.4 Results of verification test

K RBWFE R/ % R HER %
Ay B, CJ5UR TEAS
- H{H 0.77 95. 40
o 45 R
1 0.785 94. 88
AyB,C, 3 WES 2 0.759 94. 68
R 3 0.775 96.71
S W 0.773 95. 42
1 0.758 94. 86
o 2 0.714 93.74
1 5 55 E A 55 3 0.731 94. 06
S {8 0.734 94.22
1 0. 823 94. 44
- 2 0.795 95. 09
2 SRS 3 0.827 94. 49
S 44 {1 0.815 94. 67
1 0. 875 95.97
A 2 0. 879 95.61
3 SEIEIR L 3 0. 847 95.13
T3 {E 0. 867 95.57

W4E =R EA R, ESAE AB C T, 5
S E R R 0.773% , 43 EAE W HH 95.42% ,
HIEZIRKB N 45 REA B W 1 SRR,
REE A B AR BRI C A 13° (K
FAEE) IR 45 R RN 0.734% , 43 G TR N
94.22% , ] W A% B AT i KRG, 1B 23 3 75 T 3 PR AR
T L2 A A R BORIE 23 e R BE A5 BR PR IR
FE NPT B 12948 T 13°5 1 2 S kil 5,
5 B, C, RS WL 3% 3 A 38K £ 160 r/min
(PLZH e k) i 25 R B Ry 0. 815% , 43 itk
TN 94.67% , 7] WA 24 I B I, 430 i
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H 3 SR uE g, PR A, C, AN, BB R R R
18 v/h, LI 5 45 A B 3 0.867% , 43 M5 T
RN 95.57% ,nl WA SR B EI, R E AT 58
EAEVE R E R [ B (R K, AR
TEVE R T HER G 5 BALES B9 1E L ROR F
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ZE bR I R, fE AB C X — 4 A&, BD
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AR 1205510 T WL 10 03 B 3 B IR, 0 36 5 05 %
R, R B S R S AL SR U A Ik M BE 2
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SRR 2 B0 AR JRURE, Oy B 8% 55 00 i MUY BT
WRIEAR AL T HIS KR

(2) 7307 1T B 8% B AR L AL A% 1Y G e e B L o ik
TE LT AR, O B T o e LA Y et T
At TS %

(3) i i IE I B B E TR W ML AR I 1 23 e
REFRARAY 3 AP B FEURIDUT o 520 1 38 R 10 K
DRUZR Py S < LA 35 T A J5E AL 2H e T R b i 5 5
W] 73 306 355 it 36 1 2 U PR BB Dy ok | B4 e
TIHLLH SR T

(4) MR R TT 220 BT i 1 et S 50
B HLALEE N 145 v/min, FRHE Y 20 v/h, HLAL 2

pE
S R AR SR T L LB 05
(1) B3R 7R AR ME R N R B ik LA 0.773% 3 ikiEiEF R 95.42%
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