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Design and Test of Water Gravity-based Potato Static Friction
Coefficient Determination Device

YANG Xiaoping SHI Linrong ZANG Jin ZHAO Wuyun TIAN Jianfeng
(College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: For the traditional slant method in the determination of potato static friction coefficient, there
are problems of efficiency and low precision, based on the principle of water gravity potato static friction
coefficient determination, by accurately controlling the weight of water to determine the static friction of
potato, and then calculate the static friction coefficient, according to which the potato static friction
coefficient determination instrument was developed. The static friction coefficient of Long potato 10
varieties commonly grown in Gansu was determined. The results showed that the static friction coefficient
between Long potato 10 and steel plate with soil was 0. 420, the static friction coefficient between it and
plastic plate was 0. 496, the static friction coefficient between Long potato 10 was 0. 442 ; without soil,
the static friction coefficient between Long potato 10 and steel plate was 0.455, the static friction
coefficient between it and plastic plate was 0. 526, the static friction coefficient between Long potato 10
was 0. 483. This showed that the static friction coefficient of potato with soil was smaller than that of
potato without soil, and the static friction coefficient from large to small was as follows: between potato
and plastic plate, between potato, between potato and No.45 steel plate. In order to further verify the
reliability of the gravity method, the potato collapse stacking angle simulation and test for Long potato 10
were done. It was found that the pile-up angle formed by potato without soil under the condition of gravity
method was close to the test results, and its relative error was 1. 04% , relative error with the test results
of the pile-up angle formed by potato without soil under the condition of slant method was 7.73% ; the

pile-up angle formed by potato with soil under the condition of slant method was close to the test results,

WA B9 2021 —03 =20 & [EI H . 2021 —04 — 15

EE&WE: ERAARRFEILET A (52065004 ) H 44 &8 A8 56 450 H (2020A —051) FIH i 4 &5 5 2= AL RBHIF I H (2018D — 15)
EER N BT (1979—) B M #8Z, ZENFRVZITHES, E-mail : yangxp@ gsau. edu. cn

BEESE: AMKE(1983—) , 55 PRI, E2NF TG0 E KR B RFE A O R 524158, E-mail; shilr@ gsau. edu. cn



168 £~k

IR

2022 4

and the relative error was 0. 37% , and the relative error of pile-up angle under the condition of gravity

method was 4.31% . In addition, the gravity method can determine the static friction coefficient between

potatoes. The gravity method was superior to the slope method in determining the static friction coefficient

of potatoes.

Key words: potato; static friction coefficient; tester
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Fig. 1  Structure diagrams of potato static friction coefficient tester
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Fig.2 Measurement principles diagrams of potato

static friction coefficient
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Fig.3  Schematic of control device wiring
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Fig. 11  Simulation results of seed velocity and angular velocity variation during collapse pile-up
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