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Abstract; In order to solve the problems of existing grapevine soil clearing machines in Xinjiang region,
such as high injury rate and a large amount of soil over the color-striped cloth affects the grapevine soil
clearing on the shelves and recovery of the color-striped cloth, a kind of brush roll grapevine soil clearing
machine was designed by using a flexible brush. Its core component of the machine was the soil clearing
device, which removed the soil above the color-striped cloth through the rotating motion of the soil
clearing brush and the reciprocating motion of the transverse telescoping mechanism. Firstly, the
structure and material of the soil clearing brush was designed, then the kinematic theory analysis of the
working process of the soil clearing brush was analyzed, and the main parameters affecting the operating
performance of the soil clearing brush was obtained. The reasonable range of rotation speed of soil
clearing brush, reciprocating speed of transverse telescopic mechanism and clearing brush rotation
diameter were determined by single-factor test, taking the rotation speed of soil clearing brush,
reciprocating speed of transverse telescopic mechanism and clearing brush rotation diameter as the
influencing factors, and taking the soil clearing rate and grapevine injury rate as the evaluation indexes,
the three-factor and three-level orthogonal test was carried out. The test results showed that the order of
significance of each factor on the soil clearing rate and grapevine injury rate was rotation speed of soil
clearing brush, reciprocating speed of transverse telescoping mechanism and clearing brush rotation

diameter. The optimal combination of parameters was the rotation speed of soil clearing brush of
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250 r/min, the reciprocating speed of the transverse telescoping mechanism of 0. 14 m/s and the clearing

brush rotation diameter of 600 mm, and the average value of three validation tests under this parameter

combination, the soil clearing rate was 90. 98% and the grapevine injury rate was 3. 27% . The research

result can provide reference for the mechanization technology of grapevine clearing in Xinjiang.

Key words: brush roll type; grapevine; soil clearing machine; orthogonal test
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Tab.1 Main parameters of grapevine soil clearing machine
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Fig.6 Diagram of forces on soil particles when

they were located on brush blade
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Fig. 13 Influence of rotation speed of soil cleaning brush
speed of soil clearance rate and grapevine injury rate
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mechanism on soil clearing rate and grapevine injury rate
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Tab.2 Factors and levels of test

H %
K WA B MAENEEE R
(remin~!) Mg/ (m-s™!) HA%/mm
1 200 0.12 500
2 250 0.14 600

3 300 0.16 700

oA A T BB R 22, A I 3 B AR P i —
Iz 1), IR Ly (3°) IEC IS 3R, 3R 3 MIER
W R REAER T A B.CHNEKTH.
£33 EXHEAREER

Tab.3 Program and results of experiment

o % R iR
A B C Sy P/%  Py/%
1 1 1 1 1 85.75 5.76
2 1 2 2 2 86.82  4.57
3 1 3 3 3 85.64  6.71
4 2 1 2 3 87.45  2.86
5 2 2 3 1 88.83  2.73
6 2 3 1 2 88.44  3.76
7 3 1 3 2 80.52  5.43
8 3 2 1 3 83.52  4.13
9 3 3 2 1 81.23  5.67
K, 86.07 84.57 85.90 85.27
K, 88.24 86.39 85.17 85.26
P Ky 81.76 85.10 85.00 85.54
R 6.48 1.82  0.90 0.28
K, 5.68 4.68 455 4.72
K, 3.12  3.81 4.37  4.59
P, K, 5.08 5.38 4.96 4.57

R 2.56 1.57 0.59 0.15

Hi & 3 "L, HLE T £ &Ry 80.52% ~
88.83% MR N 2.73% ~6.71% , M IE KK
LRI 22 T LA A U R T £ R
B HE G2 A,B,C,, BNTE T 1) 56 3 250 /min |
o ) o 5 MLAR A B BE 0. 14 m/s T 4 il 111 4% 42
500 mm i 3 AR R 5 25 0 DR ZO0 1 18 R ) B
HE A A,B,C,, WAETE L 5% 534 250 v/ min A i fif
A PURFE S BE 0. 14 m/s 3 il [7] % F 4% 600 mm
IR 475 T R EAIR

Sy 36 A5 13 A 30 1 2 e T LA Ml PR BE Y
SRR 2 PRI, (1] SPSS 26. 0 B X 1 46 K 4
PEATTT 22000, 3R 4 o v

x4 KBEFEN

Tab.4 Variance analysis of model

WH JF2k| P HBRE BT F P
A 65. 347 2 32.674 442.267 0.002
B 5.237 2 2.618 34.442  0.027
% C 1. 394 2 0.697  9.432  0.096
2% 0.148 2 0.077
M 72,125 8
A 10.776 2 5.388 258.493 0.004
3.713 2 1.856  89.063 0.011
i T % c 0. 547 2 0.274 13.123  0.071
PRE 0,042 2 0.021
M 15.078 8
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Fig. 16  Verification test effect diagrams
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Tab.5 Validation test values %
[ aes HEEP, k% P,
1 90. 85 2.84
2 92.32 3.75
3 89.76 3.23
S 90. 98 3.27
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