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Fig. 1. Monorail vehicle. 1.tractor; 2.bucket; 3.track.
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1. BHGER BRI

Table 1. Specifications of the monorail vehicle.

G RS R IE
Tractor Specification and characteristics
T Type HL400
BRIy Honda-GX200 VY772
Engine type Honda-GX200 4-stroke
FRE 196 cc
Displacement volume
B 5.5 hp at 3,600 rpm
Horsepower
CEADaEY R i B e it
Drive mode Pulley and gear set
i=4IDA A B PR IR A — A
Transmission One forward gear and one reverse gear
SSEPaEY ETEETH
Start mode Electronic and manual start
SEERI SeAR ~ E B R R E B AR R A
Brake system Drum brake, automatic deceleration system, and
overspeed automatic brake system
b AT 1.6-1.8 km h™!
Driving speed
# 5 15/Bucket
EXEXExXEH 227 cm X 66 cm % 99.5 cm X% 73 kg
LxWxHxW
#f 38/ Track

EXExEXExXE (F—%) 600cmx5cmx5cmx 3.2 mm x 36kg
LxWxHXTxW (For each)

SCRERATEE 150 cm
Support rod spacing
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Fig. 2. Tractor components. 1.4-stroke engine; 2.pulley; 3.clutch; 4.gear set;

5.brake system; 6.downhill automatic deceleration system; 7.overspeed
automatic brake system; 8.gear set.
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7% 2 BURERCE RN ERATRIERE - BURE 45°WUBMERIEZLLT » BHEER
ENATEEEE A R E AR A AN - EISRAHERE RE 1.4% - TR
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3% 2. HEHCER EARTTRIERE

Table 2. Straight driving performance of the monorail vehicle.

(45)

HHEE
Loading
0 50 100 150 200
ftERHEE
Inclination (°)

EhEE 0.456 0462 0.457 0458  0.458
Uphill speed (m s'l)
R EEHE - 1.3 0.2 0.4 0.4
Speed variation coefficient (%)

0
NHGHE 0.449  0.453 0452 0452 0452
Downhill speed (ms™)
FENES IR - 0.9 0.7 0.7 0.7
Speed variation coefficient (%)
IR 0.458 0453 0456 0459 0.459
Uphill speed (ms™)
REEB I - 1.1 0.4 0.2 0.2

55 Speed variation coefficient (%)
N 0.464 0460 0456 0456 0458
Downhill speed (m s'l)
RIEEB I - 0.9 1.7 1.7 1.3
Speed variation coefficient (%)
YRR 0.495 0490 0.488 0490 0.489
Uphill speed (ms™)
R E (A E - 1.0 1.4 1.0 1.2

45 Speed variation coefficient (%)
N 0.500 0.503 0.499 0498 0.500
Downhill speed (ms™)
FENES IR - 0.6 0.2 0.4 0

Speed variation coefficient (%)
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3% 3. B HEETRI R

Table 3. Turning driving performance of the monorail vehicle.

HHEE
Loading
(kg) 0 50 100 150 200
ftERHEE
Inclination (°)
EyeER 0.490 0490 0.489 0487 0.484
Uphill speed (ms™)
RSB R EL - 0 0.2 0.6 1.2
55 Speed variation coefficient (%)
N 0.493 0492 0498 0492  0.491
Downhill speed (ms™)
RSB (R E - 0.2 1.0 0.2 0.4

Speed variation coefficient (%)

SE PERE IS RANE 4 - ERE 0°fEHE - BEMGERFTHE (1TBEEE 1.65 km
h') Bdfg5E (7B 1.63kmh' ) 2 2K dFHEES> 515 0.09 m B 0.10 m ; [fiifE 45°2
HEEERE » Y TBERE 1.80 km b [ - HAKHFREER 0.18 m - B TBIHEY 10% -
ffe T EBE R B EREEIE T R TR | BEUERE T AR (m) QAT
KIAE R EEESE (km/h) (B2 15% 5 #5ERETREEE 200 kg & BEUHLEE R 45°F
PRIRBE TN » SKERHRRE/ NS 15% » HACH EAER & BGE B 2 0777 56 - JRENIH B

WOE A RAFAUAEIERE - AJRPESARE L = R FOE R S
4. HEERE

Table 4. Brake performance.

O°fEFHEE-HifE O°fERHE-RIR 45°MERIE - NI
0°-forward 0°-backward 45°-downhill
S PR 0.09 0.10 0.18
Brake distance (m)
TTBERH 1.65 1.63 1.80
Driving speed (km h™)
Horkt 55 6.1 10.0

Percentage (%)
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HEE TR RANER 5 - HEE 150 kg ZHPRGER > MRERE 25° HRHLE
AR TEE 3 h % » H ISP 1.76 km h' - FHCEESHERE 1.80 km b o SHHE
MERET - BRCERE AR B TRIHETRE - HEREh ik PuEI SR R - Rl
B AR IRAT 52.2°C - SRR 80.8°C - HIREIIIEZ 2 #IE Y - It 196 co HRAEHIIY
{TREE 15 » SRR 0.84 L' -

5. EAE TR

Table 5. Continuous driving test.

HE 150
Loading (kg)

BB ERE 250
Track inclination (°)

SELAEA Tl FRF ] 3
Continuous driving time (h)

VPR 1.76
Uphill average speed (km h™")

TP 1.80
Downhill average speed (km h™)

FEHE 0.84
Fuel consumption (L h™)

B 5 2R 222
Clutch temperature (C)

SRELIRRE 80.8

Brake temperature (‘C)

FH A B ARGE = T S P A LB E ST T RS BT R B A i e - (ESERT - LA
Setmmi M E PRYUE VSRR AR B A 8 - DU (FE SR - FRs B 2R AR R e Vil
mEA a5 [FIRF - Rt o AR E RN RO PN H R 5 [ ek - EYuEikE
A AR (ESERF I AGE R A] - Z77fnZE 20 -

BB E 2 B R 158 - AT BUHART - 5 B R A A R B AR I IR B T R A
SRR - DR o it BB R A S TR RN (eI s B B i E S T B R e
PEEEZz 22 - I - HE Wi A B R 5 R WUER I H B AR AR B R 1
ECE AR A RAN - DU o0 B B U U A T B R B B\ B 52155 -
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WOEESLS T E BN - EER - ZER SN - REHFEE B R RS ER
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B ECE RSOt RS A H BB E(E - n] $2 (e R R RS B L4
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Structure, characteristics, and performance test of
the monorail vehicle for slopelands '

Yu-Heng Wu 2

Abstract

The study describes the structure, characteristics, and tested the change of straight
driving speed, the change of turning driving speed, the brake performance and the continuous
driving performance of the monorail vehicle. Straight driving in different loading (0, 50,
100, 150, and 200 kg) and on different track inclination (0°, 25°, and 45°), the maximum
speed variation coefficients for uphill and downhill were 1.4% and 1.7%, respectively.
Turning driving on a 25° of track inclination, the maximum speed variation coefficients for
uphill and downhill were 1.2% and 1.0%, respectively. Loading 200 kg and driving on a
45° of track inclination in a speed of 1.80 km h™', the downhill brake distance was 0.18 m.
In continuous driving performance test, loading 150 kg and driving on a 25° of track
inclination with an average speed of 1.78 km h™', the clutch temperature was 52.2°C and
the brake temperature was 80.8°C after continuous driving 3 hours. The fuel consumption
was 0.84 L h™'. The monorail vehicle also has a downhill automatic deceleration system and
an overspeed automatic brake system to assist the monorail vehicle to automatically stop in

an emergency.

Key words: monorail vehicle, agricultural vehicle, slopeland transportation

! Contribution No.491 from Taoyuan DARES, COA.
% Associate Researcher (Corresponding author, yhwu@tydais.gov.tw), Taoyuan DARES, COA.
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