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Design and Response Surface Analysis and Optimization of Roller Type
Nylon Brush Potato Cleaning Classifier
ZHANG Yongzhi, LI Xuying*, GAO Shengbo, GUO Wenbing

( College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China )

Abstract: Potato is the largest non-cereal food in the world. It is rich in nutrients and widely used. It has more
value-added potentials after deep processing. Potato cleaning and classification is a necessary step for deep
processing of potatoes, and it also has an important impact on the economics of potato further processing. Aiming at the
problem that potato skin is easy to be mechanically damaged during the roller cleaning and classification process, the
roller material and shape was improved, and a roller nylon brush cleaning and classification machine with integrated
cleaning and classification was designed. The 0.3 mm nylon wire was implanted into the rubber roller to make a nylon
brush roller, which effectively reduced potato damage during operation. The potatoes were divided into three levels,
which could provide effective support for the subsequent processing of potatoes. Based on the response surface
analysis method, the test was designed using the uniform design test method, and the data was processed by the partial
least squares regression method to obtain a quadratic polynomial regression model. The factors that affect the
efficiency of the classification accuracy and their coupling relationships were analyzed. And finally, the best working
parameters of the equipment were confirmed: the speed of the feeding motor was 56 r/min, the speed of the roller group
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was 80 r/min, the inclination angel of the roller group was 1°, the classification accuracy was the highest, which could

reach 82.02%, and the classification efficiency was the highest, which was 8.38 t/h. The machine is suitable for small

and medium-sized farmers.

Key Words: potato; roller; classification; cleaning; response surface analysis
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1. Silo, 2. Potato feeding machine, 3. Connected mesh screen, 4. Cleaning roller group, 5. Classification roller group, 6. Second-stage conveying

device, 7. Power control box, 8. First stage Conveyor, 9. Gear motor, and 10. Third-stage conveyor
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Figure 1 Potato sorting machine 3D
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Table 1 Main technical parameters of sorting machine
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TR (L) Two stage grading roller (root)
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Figure 2 Arrangement of cleaning rollers
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Figure 3 Arrangement of grading roller group
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Table 2 Uniform test data

5 R AL (v/min) AR (v/min)

Test serial number Feeding motor speed Roll set speed

RS (°) ITRUETZE (%) TAERCE(vh)

Roll group inclination angle ~ Classification accuracy ~ Work efficiency

1 48 50
2 44 80
3 56 68
4 36 62
5 40 56
6 52 74
7 52 56
8 40 74
9 44 50
10 48 80
11 36 68
12 56 62

1 78.25 6.03
1 78.89 7.40
1 82.43 7.47
1 82.72 5.86
2 77.20 6.19
2 73.54 7.33
2 75.84 7.43
2 76.04 7.85
3 76.89 9.00
3 78.07 8.91
3 75.94 6.86

3 77.81 7.15
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Figure 4 Response surface of influence of roller set speed and roller group inclination angle on classification accuracy
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Figure 5 Response surface of influence of speed of feeding motor and roll set speed on classification accuracy
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Figure 6 Response surface of influence of roll group inclination angel and feeding motor speed on classification accuracy
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Figure 7 Response surface of influence of roll group inclination angle and roll set speed on work efficiency
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Figure 8 Response surface of influence of roll set speed and speed of feeding motor on working efficiency
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Figure 9 Response surface of influence of roll group inclination angel and feeding motor speed on work efficiency
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