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The Design of the Hydraulic System for Tea Garden Walk Chassis

WANG Zhongu' DING Wei-min'~ XIAO Hong4u’
SHEN Bao-ying' LI Yi-nian' QIN Guang-ming’

(1. College of Engineering Nanjing Agricultural University Nanjing 210031 China; 2. Nanjing Agricul—

tural Mechanization Research Institute Nanjing 210014 China)

Abstract: According to the requirements of the present tea plantation management with the methods of

design-test-modification — retest a hydraulic system applicable to the walk chassis for the tea garden manage—

ment machine was designed. The hydraulic interface provided by the system could be installed with the ma-

chines of deep loosening intertillage fertilization and so on. The test shows that the hydraulic system works
well the performance is stable and the expected design requirements are achieved .
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1 — Walk motor; 2 — Flush valve; 3 — Double piston pump; 4 — Pressure gauge; 5 — Air filter; 6 8 — Oil filter; 7 — Back
to the oil filter; 9 — Gear pump; 10 — Multi — way valve; 11 — Pump motor; 12 — Cultivator motor; 13 — Throttle; 14 — Cylin—
der with hydraulic lock; 15 - Speed valve.
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Fig.1 Hydraulic system diagram of walk chassis
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Fig.2  Overall figure of double piston pump
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Fig.3 Schematic diagram of the hydraulic drive
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Fig.4 Motor schematic diagram with brake Fig.5 Motor schematic diagram without brake
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3.3
( 1) 9-12
E,=p, +E, +E,+E,+€,=0.08+0.25+0.3+0.2+0.3=1.13 (1)
:Iu’r_ Iu“r:008'§g_ gg:O 25;§(l_ gg:0‘3;§u_
£,=0.2;¢, - £ =0.3,
(2
F[,=W><§p=1500X9.8X1.13:16611N (2)
LW - W=1500 kg; £, - ¢ =1.13,
(3) '
T],zFl,Xr=16611 x0.15 =2 491. 65N (3)
IFP— F[,=16611 N;r- r=0.15 m.
(4) 14
ng =2 X X Tg/Ap/”r]mm =2x3.14 x1245.825/16/0.9 =543.59 mL/r (4)
: Tg - Tg = Tp/2 =1 245. 825N * m; AP— AP =16 MPa; 1, —
Nom = 0' 9 °
3.4
15-16
V=V Xy /n o 1/, =543.59 x 14273 000/0.9/0.93 =30.3 mL/r (5)
: ng - ng =543.59 mL/r;n,, - n, =142 r/min; n,, -
nemax :3 OOO r/min; nmzr - nmr :O' 9’ npv - 77;)17 :0' 93 °
3.5
1o
1
Tab.1 Main parameters and type of hydraulic components
/
Name Main parameter Model Manufacturer Number
30.3 mL/r TPVT -30 -30 -
Hansa 1
Double piston pump 3 000 r/min 21 MPa CR -SS3 -F1
20 mL/r
CBQ - G520 - AFPR 1
Gear pump 2 200 r/min 10.4 MPa
49.6/142 r/min PHV -120 -37 -
Nachi 2
Walk motor 16 MPa 1 —-8502A
10 mL/r 300 r/min
255090A6312BAAAA White 1
Cultivator motor 10.4 MPa
42 mL/r 900 r/min
255040A6312BAAAA White 1
Pump motor 8.6 MPa
451 min 16 MPa HC -M45/1 Hydracontrol 1
Multi — way valve
Flush valve 61 min 1 MPa DPH -0428C -09 HydraForce 2
Throttle 101 min 16 MPa DPH -0428B -09 HydraForce 2
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Tab.2 Test data of walk chassis
Measurement item Value Measurement item Value Measurement item Value
/MPa 20 /MPa 16 x X /mm 2520 x2 390
Walking system pressure Work system pressure Dimensions L. x W x H x2 400
/m /m /
1.15 1.13 15
Turn left radius Right turn radius Climbing degree
/L /L /(mes™")
70 70 1.3
Hydraulic tank volume Fuel tank volume Work speed
/(mes™") /kW kW
1.7 7.9 6.8
Velocity field transition Subsoiling power Cultivator power
kW kW
2.6 3.2

Fertilizing power

Spraying power
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