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1A %48 T Brake handle; 2.l TH#2F Throttle handle; 3.4 4%
The main frame; 4.J84 Crawler; 5.5 % Guide wheel; 6.5 #
# Anti-overturn wheel; 79X 3% Driving wheel; 8.J8# i Re-
duction gearbox; 9.7%{lf#l Gasoline engine.
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Fig.1 Sketch diagram of transport vehicle
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Table 2 Running device parameters list of transport vehicle

T H Ttem Z: ¥ Parameters

JE A 85 Crawler model 180X 60X 34

JEL A 4 4K B/ mm

557
Grounded length of crawler
JE A M/ mm 60
Pitch of the crawler
K 2 46 19 [ A2/ mm 365
Pitch diameter of driving wheel
K 3y e 14 %K 19
Number of the driving wheel teeth
T 48 HAZ/mm 180
Diameter of the guide wheel
0 /mm Center distance 561
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Table 1 Main technical parameters of transport vehicle
ZH Parameters Bl Value

ZB&T;Q;E? mm X mm) 1 540X 600X 850
M ALEI %/ kW Power 1.2
A/ kg Weight 116
fiEMRE/(m/s) Speed 0.6~1.6
e R/ kg Load 75

e REH A/ ()

Max climb angle

10

1.3 XBEFHHFEIT

DR T ERE . R A A E N B a4
JEA VR TE O7 D [Rl I 2R A B W AT T
AN RS 2 Aor 85 A0 56 S 850, 1 14T 8 26 8 AR I
JEA SR sh e R AR AL Y B R S BN SR 2
o HTERSNEE 5 N B FE ] 0 s BEAC/IN, 2 ] 4
ANGH R T RS, R L ER L RS ®
Tia) s P A 22 7 96 %, 3 N B 5 IR Bl AR K S e B
14 22 fi TR AR () BSF g T )7 8 0T DR A A S AR L B
M 5 M 2 fioh st A Xl A R 5 3K 2 25 K A B
A 300 o PR TR O I Bl DU 2 1 T K4y
BETEMN b HATC o Ak KT N 18T 2.3 B

1.98 8 % 5 #15% The anti-turn string for driving wheel; 2. 3K )
#4HE Driving wheel sleeve; 3.3K 3% Driving panel.

2 BEWEEINBIELSSEE
Fig.2 Exploded picture of driving wheel

i)

1.5 10 5 5 #15% The anti-turn string for guide wheel; 2.5 0] %
% Guide wheel sleeve; 3.5 10 # Guide panel.

3 ERMESERELRSFE
Fig.3 Exploded picture of guide wheel

D E R, NIEHATEEEA N 1.2
m/s, IKIHHLEE H 2 000~3 800 r/min, JEH 5 Hb
R e B AR R 391 mm, ARAE bR S E0H &R
T BL-H AL )-8 FF 105 40 U 7 258 -4 1% -0K 3l 48 1 1%
T ERE O K ESMED W n =51, &L IR
PRI ATE K 0.8~1.52 m/s, N HLE ]
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L7 IM AL Gasoline engine; 2.5 4% V 44 The V pulley with
3.K V # 4 The larger V pulley; 4. K#E% The larger
sprocket; 5. J8H Crawler; 6./h#4% The smaller sprocket; 7.#3#F
R4 WS Worm turbine reducer.
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Fig.4 The chart of drive system
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1.5 05 1% Anti-overturn wheel on the left; 2.4 Pj % Anti-

overturn wheel on the right.
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Fig.5 Diagram of anti-overturn wheel
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1.#] % F Brake pad; 2. [ {7 3 % Return spring; 3.U %I #f
U circumferential; 4.8] 4 # Brake drum; 5.0 % % Rotary pin;
6.7 % 2% [ 5 M Fixed plate for brake line; 7.4 % 2% Brake line;
8. Z T IR 42 Brake adjusting bolt.
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Fig.6 Diagram of brake device
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Fig.7 Diagram of centroid position

1.5 HEiBEMES T

AR 0y TR AT A I, AT RE 2 IR O SRR SR
23R A WA E 5 B R B 1 N8 R AR
5 o ISP 5 BE0F 7400 1) S AR FR A 3 AT BR £ e
Fe AR BRI RS A o SEAT 3T A A 0 A A B L 3
A R 35 A



128

ool K% R

% 38 &

A9\ E3E 4T3 Running up on longitudinal slope; B:ZA [ F 3473 Running down on longitudinal slope.
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Fig.8 Force analysis of running on longitudinal slope
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A9\ B3I 352 714387 The force analysis of braking on longitudinal slopeCuphill) ; B #A[a] F 3¢ 8) 3% J1 43 #r The force analysis of

braking on longitudinal slope(downhill).
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Fig.9

Force analysis of braking on longitudinal slope
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Fig.10 Force analysis of running on lateral slope
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Table 3  Static stability test results of transport vehicle

11 EWEHSEEENSKE

ML H Test items P {H Theoretical value SZMAE Measured value JFa 2k Instability type
i B/ ) .
Longitudinal slope angle(Uphill) 1z 10 Bl Tilt
i T/ ) ; . 3 o
Longitudinal slope angle(Downhill) 39 30 e Slippage
B B A/ (°) Max lateral angle 27 22 8l Tilt
F41 OEWEFBTEMNR 24 EKICH A
Table 4 Running test of transport i%%j{miﬁﬁ 0 IEILZ*E ZE%T:E% ﬁlrﬁﬁ‘ﬁ‘ , T:E
hicl flat d s S R [
YO on T o "SRR AT B I I 1 3 B B B
R B - s : .
1 H Speed without load Speed with full load Eij(ﬂ@jﬁﬁ E(Jl+%: g itm EB it (10) F)TZR :
Test items /7 el /M kA O=arcsin [ (Fr— 2 f;) /G ] 1o
Min Max Min Max KA G o T B B BT i NG Fy ol %
R s e 0w et HEEGAESINLNG £ RIS S GE L AL
e SN TR TR R 6 #
0.80 5 0 0

Orchard road - ' ' ' TEAR PR A R 2 AL JBOAN [a] 4 35 88 AT e . 7 ik
S R ' AT D0 I T Ak T B R A I A I e L AR
F € 35 o J32 1 72 A A 2 0 1 TR Sp P i L 2 R n 3k
5 AR . ZEARTESEE R 100 B W 3h F AN 2 L il
JE U NS BE R IR I L 4 S A Y R R IE3 #A D 107,
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Table 5 Climbing performance test of transport vehicle

iﬂﬂiﬁﬁﬁ&‘{’tlg/m BEHE /() Slope S/ (m/s)
Distance Average speed
13.9 5 1.56
12.5 8 1.37
12 EFERERENE 7.3 10 1.01
Fig.12 Test picture of transport 25 EWMEHMEREN

vehicle on orchard road i%ﬁ%%ﬁ%&ﬁ%z%ﬁﬁ%mbﬁ\%m
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Fig.13 Test picture of transport vehicle running

on longitudinal slope(downhill)
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Design and experiment of the walking transport vehicle

with single crawler for mountain orchard

CHEN Meng' ZHANG Yanlin'? LI Shanjun'* MENG Liang' ZHANG Wen'

1.College of Engineering s Huazhong Agricultural University ,Wuhan 430070,China ;
2.Key Laboratory of Agricultural Equipment in Mid-lower Yangtze River ,
Ministry of Agriculture and Rural Affairs ,Wuhan 430070,China

Abstract A mountain orchard transport vehicle with single crawler was designed.The main body of
that dimension is 1 540 mm X 600 mm X 815 mm,assembled by a single crawler walking device,frame,
transmission, power systems and other equipment. The vehicle centroid analysis and ergonomics were
used to determine the structure and movement parameters of vehicle.Creo was operated to build a model
to calculate the vehicle’s centroid position.Based on the vehicle’s centroid position, the stability of the
vehicle on the lateral and longitudinal slopes was analyzed. With full load,the prototype under different
working environment was tested.Results showed that the maximum load capacity was 75 kg, with the a-
bility to go up 10 degrees and go down 30 degrees of the longitudinal slope.lt can run across the slope of
20 degrees and run through various complex roads.The vehicle can well meet the requirements of moun-
tain orchard lateral transport.

Keywords transport vehicle; single crawler; mountain orchard; centroid analysis; stability analy-

sis

(FTHESH . HLS)



