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Design of Tea Garden Self-propelled Tillers

WANG Xiao-yong'”, LI Bing'?* | XU Cheng-gang'” et al (1. Engineering College, Anhui Agricultural University, Hefei, Anhui
230031; 2. State Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural University, Hefei, Anhui 230031)

Abstract Tea garden weeding, pulverizer is an important part of tea garden management, the traditional way of weeding and pulverizer is
manually, low operating efficiency, labor-intensive. In order to improve the efficiency of weeding and pulverizer, a self-propelled tea garden
tiller was designed and manufactured, ansys software was used to deal with blade and arbor statics, the position of the maximum stress and the
maximum strain in the blade arbor was obtained. Finally tiller performance test results showed that: the tillers tillage width 365 mm, tillage
depth of 118 mm, stability factor reached 91.6% , effectively met the needs of tea cultivation and guarantee the stability of work.
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Fig.1 Structure of tea garden self-propelled tiller
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Fig.2 Assembly model of tea garden tiller
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Table 1 Main technique parameters of tea garden self-propelled tiller

WiH 24 HH 240
Item Parameter Item Parameter
THFHLAME R ST Outline size 1 700 mm x 1 050 mm x932 mm || ] +F5 1 Soil cutting pitch 230 mm
&) 133 Auxiliary power 5.67 kW TAEIRSE Tillage width 365 mm
KN Engine speed 2 600 r/min TAEfa 2 R %L Stability factor 90%
HERF T 2448 Radius of knife roller 175 mm T AR Efficiency 0.3~0.4 km/h
BHERE Tillage depth 118 mm

2 hEGWH

2.1 BEXFERMNENZASN  AEAREBBHL
TE AR, TR AE DT e e A v 237 A HE S B AT A
201, ISR TT R AR B B R/INK HLAS ) 7 i
ABREEMMEM . TIR I 2TT 30 A BB
TR B , LA R - M i) e SR B RE AR 23 520 (RO IL T
FIUIEIBE Y o anl&l 3 7R, G 2 B LAY BT, 0 Sl T
TG A FR R L, P o 2k bl ROBF AR AR R I ) 0, V., S Bl
PURTHER B, F Fy HERE ]2 BRI 895301, Ry Ry h
BRIRS 2 FURE ST 23 1

E4 TNRZHEE
Fig.4 Stress of blade
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Fig.6 Blade deformation analysis results
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Fig.7 Blade stress analysis results
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Fig.8 Blade strain analysis results

3 LIS

P FHLAE R 15 B A 4% 1 AT LS B )
N IREEMRR, Bt IR SR AR B R A
s AT B VR 5 P REAS 5 3% B 25 ] s 2 A
VRV I BERE I FE , IO IS 28 el SR 0] 4 U Aall, T 2
PR DRE 2R, B 1 SR S sl 3, [R5 20 1
ZRPE AT T S22k bl - e RIS ML Oy 22. 1%, -4+ 3
IESTRE Ay 834 kPal !SI FERAAT : RHER LRI EAL,

0.00 50.00

100. 00 Gm) ‘TI
| S— S—
2500 75.00

B9 THERSMMTER

Fig.9 Arbor deformation analysis results
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Fig.10 Arbor stress analysis results
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Fig.11 Arbor stress analysis results
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Table 2 Tillage depth of tea garden tiller mm
51 1T Row
Column 1 2 3 4 5 6 7 8 9 10
1 121 113 116 119 123 115 113 121 114 113
2 114 114 108 113 116 112 106 121 119 116
3 116 118 129 136 121 123 114 117 117 126
4 128 125 131 123 120 118 119 121 122 124
5 111 114 119 108 118 120 114 118 115 119
6 126 126 119 134 115 116 115 117 129 120
7 122 117 112 108 119 114 121 118 113 123
8 111 116 107 117 117 113 114 123 128 127
9 113 118 117 105 112 113 109 113 115 119
10 115 119 109 121 116 116 114 123 124 123
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Table 3 Experimental test results
A S i 1
Item Parameter Item Parameter
TAERR Efficiency 0.3 km/h fit 1% Soil crushing rate >66.8%
IR Average tillage depth 118 mm BRHR Weeding rate >90%
SEHIHESE Average tillage width 365 mm PRI FEZR Specific fuel consumption <340 g/ (kW - h)
HHARAS 7 28 Tillage depth variation coefficient <17.5% Fa e Mk 25U Stability coefficient 91.6%
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FRAERF, F1E XK BT LB R 118 mm,
SERHEGE N 365 mm, FoE M R EGR 91. 6% , REMS A R 1L 2R
FEBHE BT R AMRIE T AR R e P o
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