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Design and Experiment of Roller Potato Grading Machine

LU Jinging YU Jiayu FENG Xue LI Zihui LI Jicheng LIU Zhongyuan
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; With the implementation of the “Thirteenth Five-Year” development plan of potato processing
industry and the promotion of “main food” strategy of potato, the planting area of Chinese potato is
getting larger and larger; the shape difference of potato or seed potato before potato planting is different
for potato production. It has important influences, and it needs to be accurately screened by grading
equipment to classify seed potatoes and potatoes of similar size for the same number of cuts; and quality
grading of potatoes is also a necessary step before processing exports. However, most of the potato grading
methods in China use traditional manual grading, which not only has high labor intensity, but also has
low work efficiency. At present, potato grading machinery in China mostly uses the general equipment of
fruit and vegetable products, and the grading equipment for potato is less, which can not meet demand for
potato processing and export in China. Aiming at the problems of low grades and poor classification
efficiency of the existing potato grading machines in China, a new roller potato grading machine was
designed. The working principle of the machine was explained. The key components were designed by
theoretical calculation, and the structural parameters of the grading device were determined. The force
analysis of the potato movement process was carried out to determine the factors affecting the classification
efficiency and classification accuracy of the potato grading machine. The potato grading machine was
analyzed by Adams simulation software. The performance was simulated and the displacement curve of the
potato was obtained, which was consistent with the structural theory. Taking the feeding amount of
potato, the rotation speed of the roller and the lifting angle of the lifting device as the test factors, the
bench test was carried out with the classification accuracy and classification efficiency of potato classifier.
The test results showed that the potato feeding amount was 55 t/h. When the roller advance speed was
120 r/min and the lifting angle was 24°, the classification accuracy was 96% , and the extension
efficiency was 53. 7 t/h, which met the operation requirements of potato grading machine. It provided a
good foundation for the design and optimization of potato grading devices.
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Fig. 1 Structure sketches of roller potato grading machine
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Fig.3 Stress analysis diagram of potato movement process
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Fig.4 Force analysis chart when potato just fell to roller
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FEAR LB A EORE G A 1 0 S B S B 0 S e
AL ERHREEE D 53 ~ 60 t/h; 2 FoRLE—E ),
SR YRR 5 R i A B G KU )
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Tab.3 Variance analysis for grading rate Y,

A5 5 K U F-J7 #l H ¥r F P
il 38.76/37.29 9/5 4.31/7.46 8.2/15.29 0. 000 4 ***/ <0.000 1 ***
%, 10. 31/10. 40 1/1 10. 31/10. 40 19.63/21. 32 0. 000 7 ***/0. 000 2 ***
%, 3.29/3.51 1/1 3.29/3.51 6.27/7.2 0.026 4 */0.0157 **
%3 20. 40,/20. 19 1/1 20.40/20. 19 38.85/41.37 <0.000 1"/ <0.000 1 ***
x| %y 0. 050 1/1 0.05 0. 095 0. 7627
A 2.43/2. 44 1/1 2.43/2. 44 4. 63/4.99 0.0508 " /0.039 2"
%)y 0.98 1 0.98 1.87 0.046 4 **
xt 1.79/1. 89 1 1.79/1. 89 3.41/3.88 0. 086 2/0. 065 3
x5 0.43 1/1 0.43 0.82/6.70 0.3813/0.0206 "
x3 9.19 1/1 9.16 0.018/81.71 0. 8967
B 3.87/5.33 5/9 0.77/0.59 1. 60/1. 60 0. 169 1/0.259 0
Jedbl 2% 2.96/2.96 8/8 0.37/0.37
eyl 45.59/45.59 22/22
SRR AR B E R RG R Y, T EM AR v RRWEBE (P <0.01), ++F/REFE (0.01 <P<0.05), + F/RKD

£(0.05<P<0.1), K,

x4 HRBEEY, FEDW
Tab.4 Variance analysis for accuracy rate Y,

2 S ok I FJ7 #l A B ¥ 5 F P
i 0.43/0.37 9/5 0. 048/0. 073 4.07/5.78 0.0113"/0.002 7 ***
%y 0.13/0.13 1/1 0.13/0.13 11.19/10. 04 0. 005 3 ***/0. 005 6 ***
%, 0. 087/0. 084 1/1 0. 087/0. 084 7.47/6. 66 0.017 1*/0.019 4 **
%3 0.13/0.12 1/1 0.13/0. 12 11.11/9. 48 0. 005 4 ***/0. 006 8 ***
%, %, 0.013 1 0.013 1.09 0.3156
X, 4, 0. 048 1 0. 048 4.15 0.062 6"
LR 1.842 x10 "*/1.833 x10 ~* 1/1 1.842 x10°*/1.833 x10°*  0.016/0.015 0. 902 0/0. 905 5
x 1.805 x 107 1 1.805 x 107 1.544 x10°° 0.996 9
x 1.805 x10 7 1 1.518 x 10 ~? 0.13 0.724 4
x5 0. 045/0. 045 1/1 0. 045/0. 045 3.89/3. 60 0.0702" /0.0751°*
52 0.075/0. 14 5/9 0.015/0. 015 1.60
KU 2 0.077/0.077 8/8 9.586 x10 7*/9.586 x 10 3 0.2712/0.259 7
S 0.58/0. 582 22/22
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maxY, (x,,x,,%,)
maxY, (x,,x,,%,)
10° <%, <30° (29)

s.t. {90 r/min<x, <150 r/min

40 t/h<=sx,;<70 t/h

AL SR %, A B3R T VS 16° ~ 24° 4]
FHE 110 ~ 120 v/min, FRE N 45 ~55 v/h B, 5
B By WAL o RAOR B b, o or AR
52.4 ~53.8 t/h, 3 AEE ] 93% ~97% .
4.4 IIEIRXIE

0 E 1 5 0 3 2 L I 3K T s S I A
B AR TR, BU A 28 ok Bk B T AL AL 9 5 5 19 43 20k
M GRS JBE 5 b A A A =2 IA) ) 22 %, T 46 IE
PR 3D B O G4 A% B AR A 25 AR 2 50 15 I
SN R, 25 18 B I RS2 BR i A 7 R 4R T
B4R TR O 24° 3R T 5558 120 o/ min, ALY K
B ARAR I AR N 53.7 v/ h IrRAEEHy 96% 5 %
BB 5SS v/h IR BRI AICR o B B R K
PEAT B UE S, L I i 45 2R T 3 U S 2
LRV bR AT S5 R X L .

o E 1 2 R AR B, AR ST Y AR B AL
ORI 537 Vh PR E N 96% , 5L B i
SR —20, B W AL T AR S bR . 2 PR A
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