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Fig.1 Structure of monorail vehicle
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Fig.2 Plane sketch of winding track for monorail vehicle
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Table 1 Ralelationship of turning radius and fit clearance 0

75 B 1] B o/mm I /NS 4 /mm
1 0.5 8689
2 0.75 5785
3 1 4333
4 1.25 3462
5 1.5 2 881
6 1.75 2467
7 2 2181
8 2.25 1914
9 2.5 1721
10 2.75 1563
11 3 1456
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Fig.5 Sketch of wheel for monorail vehicle
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Table 2 Ralelationship of turning radius and maximum carrying

capacity
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1 1500 2713 65.4 2089
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Table 3 Results of tensile test under different mass

ik PR IEREE R /N
BU SpgyE P PEIM P T BTR
/kg 1 2 3 4 5 f

0 64.220 60.210 45.750 39.600 68.260 55.608
10 75.360 79.210 81.220 80.480 83.270 79.908
20 89.510 88.810 93.510 93.370 94.200 91.880
30 82.220 83.620 88.210 89.430 91.530 87.002

40 89.550 95.960 99.850 101.260  103.940  98.112
50 104310 96.530 110430  113.940  94.420 103.926
60 106.970  105.700  104.820  105.450  104.310  105.450
70 119.760  110.450  94.710 87.020 113.950  105.178
80 96.210 114.880  106.370  117.150  106.610  108.244
90 114.340  106.720  108.070  96.890 119.790  109.162
100 111.700  116.180  89.390 113.970  116.580  109.564
110 103.330  107.310  106.920  107.630  106.680  106.374
120 76.840 94.410 150.760  88.060 136.870  109.388
130 109.250  110.800  103.880  101.310  121.600  109.368
140 120.400  118.890  103.450  120.460 110.770  114.794
150 104.540  112.260  111.200  111.100  113.730  110.566
160 147.760  148.640  147.460  149.290  149.460  148.522
170 147.540  154.800 126990  163.630  143.880  147.368
180 153.080  151.640  151.640 149.470  153.880  151.942
190 147.340 152950  153.520  155.450  154.690  152.790
200 147.810  162.360 147290  169.100  141.750  153.662

223 SPSS ZrHr &l B A H -
BRI A A R 8 R=0.916, H5E R % R,=0.839;
R A 1) B2 P=0.000<<0.05, |74 FR % E3,
R ER A 5 S P & A B MG &R s BT bAaT LA
S EEpyEys)
Y =0.38X +74.342(R = 0.916) (®
X, YRR B, Ny XORBEETE, ke
BIE TR A K G & RS bs e I AKX G I G
GRS
Y =0.378X +74.045(R = 0.916) (9
K, YNRECFAME, Ny X Oh3EUE, ke
mfEF A (6) , IMHEAEES 428 8 000 mm [1)
MR, MmN 200 kg (R A E 63 kg) I,
HRAES oA 1315N, mukrmagl sl
134.745 N,
FH S ) A5 | 5 )RR E R R R a2 (9) 15,

I Z25] J14r 110 149.645 N, 1IN 1150 25 3%
149.645—134.745
149.645
RIS, HSEM 2516 s K T AL (6)
WA, &8, BTN A (60 B, &2 T
FEHES . B BA e 5 A 55 SE B DUAH — 21,
nTH .

x% =9.9%

150

125

100

~
[

LB I T IIE/N

50

0 50 100 150 200
Hea i kg

B9 —aniki=)aR

Fig.9 Linear regression graph

5 #ig5iht

AT BB LI S5 R LA IS 0 H, 49 H i AL B
T NS AR K LA R A AR A

BB B HUSAT M STk, 19 AL e/ N
PRI (R I B AL e KRR (LA R K
BERY,  [AJ I 73 59 2% RE Y e 25 KRB 25 1 LR 1B )
P, AR R AR, Dy LS a ML T A Y
BB -

XSS L LR BEAT 0 b, SR IE: B/ NETS
PRI SRR PR A, SPEE. S0
BT MGREAR R 254 Ak S5 gik R
PR, AL B R R A R BUBOR, NS AR
OB, AEE] UK R 2 38 2 AT IO ANERGE S A 43
BT I BEER A2 R IX BB R R A5 R

XIS LB I PEREAT 70 BT, S koK
BEZ OIS T B NS AR A5 T R A
PRAE SR R IR, e AU, ORI D

PrABC A BHE LN, ANEL - BRHIE SRS A 5
NSRRI RO, NERTT G ST . B IE LA
P KRB REI DT, AR MBS TR TR Al
W, AR R AR EARBOR M 578 71 S S Bl Bt ia
BUbsAL -

(& £ xx #]
[1] BEF, MR, xR, 2 PG s i i i
RV S SEHI]. ARNL TRESAH, 2010, 08(8): 205—
210.



Tl 1 PR 55

i SR BB BB LI doe N 25 2P A Kt KRR T 55

[6]

[7]

[10]

Fan Zhiping, Hong Tiansheng, Liu Zhizhuang, et al. Design

and realization of remote monitoring system for soil moisture

in citrus orchards[J]. Transactions of the Chinese Society of

Agricultural Engineering (Transactions of the CSAE), 2010,

08(8): 205—210. (in Chinese with English abstract)

YRR, I, RWUR, S MRS AE PRI ]. R
LA, 2010, 41(12): 105—109.

Hong Tiansheng, Yang Zhou, Song Shuran, et al.

Mechanization of Citrus Production[J]. Transactions of the

Chinese Society for Agricultural Machinery, 2010 ,41(12):
105—109. (in Chinese with English abstract)

KANL, w7, Tl 5 G g8 g) ) R
JR ER BRI T]. ARk TRE2E3E, 2009, 25(11): 173
—177.

Zhang Xiaojiang, Gao Xiuhua, Wang Yunchao, et al. Unified

dynamical model of vehicle steering and model-following

control[J]. the

Agricultural Engineering (Transactions of the CSAE), 2009,

25(11): 173—177. (in Chinese with English abstract)

BURIE, R, RARTE, AR L bl R A Dt is Rl
BWArI]. RAHFIR, 2011, 42(3): 108—111.

Hong Tiansheng, Su Jian, Zhu Yugqing, et al. Circular Chain

Ropeway for Cargo Transportation in Mountain Citrus

Orchard[J]. Transactions of the Chinese Society for

Agricultural Machinery, 2011 ,42(3): 108 —111. (in Chinese

with English abstract)

WRAE L, TR, KGR, &8 BBHEHLN IR K
P S AR T 5845, 2008, 36(12): 45—47.

ZhanTingwen, Zhang Xuefeng, Liu Changle, et al.

Application Status of Monorail Vehicles[J]. Forestry

Machinery & Woodworking Equipment, 2008, 36 (12): 45—

47. (in Chinese with English abstract)

Yamamoto S, Kanamiitsu M, Ajiki

Transactions of Chinese Society of

K, et al. New
technologies and systems for high quality citrus fruit
production, laborsaving and orchard construction in mountain
areas of Japan[J]. Journal of Mountain Science, 2005, 2(1):
59—67.

Yamamoto S, Kanamiitsu M, Ajiki K, 5. H A1 X & i
7 L e G el A S R Bl B A8 DT BOR R GE(T). IR
4%, 2005, 2(1): 59—67.

Yamamoto S, Kanamiitsu M, Ajiki K, et al. S-shaped
Multipurpose Monorail for Hillside Orchards[J]. JARQ, 2007,
41(2): 147—152.

Yamamoto S, Kanamiitsu M, Ajiki K, 5. th¥#[i S %
J7 W B RERTE]. R EARTT R 24K, 2007, 41(2): 147
—152.

L, BN, XK, S SO RN AR
K HATEE N T[I). B HIG 2010, 31(11): 35—36.
Ma Guangying, Li Bingwen, Liu Fei, et al. Calculation of
Minimum Turning Radius of Transport Vehicle for Hydraulic
Support and Adaptive Analysis of Workings[J]. Coal Mine

Machinery, 2010,31(11): 35—36. (in Chinese with English

[11]

[12]

[13]

[14]

[15]

[17]

[18]

abstract)

FONGE, RS TR A TE R NS AR L TE 5 )
THET. TP, 2009, 27(11): 66—68.

Huang Xiaojin, Tang Zhihui. The Calculation of the Minim
al Turning Radius and the Setting of the Fire Road Width[J].
Huazhong Architecture, 2009, 27(11): 66—68. (in Chinese
with English abstract)

WKz, N AR T L S T R ). UGB
&, 1999, 6: 30—31.

Zhang yun. The Analysis and Calculation of Question
Turning about Monorail Vehicles[J]. Machinery Design &
Manufacture, 1999, 6: 30—31. (in Chinese with English
abstract)

IR, RS HLT % 2 AT BUA R AT 4 B K
V. ZARAKNL, 2001, 3: 13—14.

Yue Qingjun. The Calculation of Maximum vehicle speed
about Farm wvehicles Turning[J]. Shandong Agricultural
machinery, 2001, 3: 13 —14. (in Chinese with English
abstract)

KNG L, L. S A AR R R S AE TR IE AR 4 I [).
MR, 2008, 2(1): 25—26.

Liu Binfan, Wang Lihai. Development of Monorail and Its
Application in Forestry in China[J]. Forest Engineering,
2008, 2(1): 25—26. (in Chinese with English abstract)
M2, AR, F4Ra, 55 HURMALBHEL S F
EMERFFE[I). AR THE2EH, 2005, 21(3): 107—110.
Quan Lazhen, Ren Shuguang, Xin Jihong, et al. Turning
stability of the paddy field boat during cultivation operation
[J]. Transactions of the Chinese Society of Agricultural
Engineering(Transactions of the CSAE), 2005, 21(3): 107 —
110. (in Chinese with English abstract)

FRORET, B, EALR, AF B T RV R TPMS
WETTVED]. WU REA4, 2001, 47(3): 143—148.
Han Zongqi, Ju Xuekun, Wang Ligiang, et al. Monitoring
Method of Indirect TPMS in Case of Running on Curving
Path[J]. Journal of Mechanical Engineering, 2001, 47(3): 143
—148. (in Chinese with English abstract)

WRICE, SRS, J7a A5 /N A DY RO L
P FRIERFIE[T]. Ak TRRER, 2009, 25(2): 87—90.
Chen Hanyu, Yuan Yinnan, Fang Baocheng, et al.
Characteristics of cyclical variation for four-stroke small
utility gasoline engine [J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2009, 25(2): 87 — 90. with
Englishabstract)

WRIERT. SPSS ZEit 7 AT M TTEIRSIE[M]. bt iR
H AL, 2010.

Chen Shengke. SPSS Statistical Analysis: From Beginner to

(in  Chinese

Master[M].Beijing: Tsinghua University Press, 2010. (in
Chinese with English abstract)



56 NV TRE A 2012 4F

Analysis on minimum turning radius and maximum carrying capacity of
monorail vehicles for mountain orchard

Chen Yinging'?, Hong Tiansheng*, Sun Tongbiao®
(1. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education, Engineering College of South China
Agricultural University, Guangzhou 510642, China
2. College of Machinery and Electronic Engineering, Guangdong University of Petrochemical Technology, Maoming 525000, China)

Abstract: Both minimum turning radius and maximum carrying capacity are important parameters for designing
monorail vehicles. In this paper, the structure and different terrain dynamics of monorail vehicles on the flat ground and
hillside were experimented and analyzed. The result showed that the relationship of the minimum turning radius,
maximum carrying capacity was affected by the size of the vehicle structure, and the mathematical formula was found. A
theoretical basis for designing monorail vehicles of mountain orchards and other similar transportation machines is
provided in this paper.

Key words: monorails, vehicle, turning, radius, maximum carrying capacity, mountain orchard



