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Running characteristics of rubber-tired AGT light rail vehicle

Y. 8. Kim{(KRRI), N. U. Baeg(KRRI), T. K. Lim (KRRI)

ABSTRACT

Dynamic model of the Korea standardized rubber-tired AGT light rail vehicle, and boundary conditions between vehicle

and infrastructures (running track, guidance rail) were defined to analyze vehicular vibration behaviors oceurred at the worst

condition for straight running track. Using the commercialized sofiware ReeurDyn, resultant forces and vibration

accelerations of car body and bogies were analyzed. Based on the Korea performance test criteria for urban transit, vertical

and lateral vibration of ecar body were calculated and evaluated as wearing condition of guide wheels. And resultant forces

between bogie guidance frame and guide rail in straight running track were analyzed. As the results, the Korea standardized

tubber-tired AGT light rail vehicle satisfied the performance criteria and design requirement .
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Fig. 1 Rubber-tired AGT light rail vehicle for dynamic

analysis
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Fig. 2 Modeling of car body for dynamic analysis

Table 1 Mass and moment of inertia for car body

Maximum load Tare

Mass (kg) 14,400 8,400
Rolling Tix(kg-m?) 20,600 12,000
Pitching Tyy(kg-m®) 100,500 58,300
Yawing L(kg-m%) 100,500 58,300

Fig. 3 Modeling of bogie for dynamic analysis
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Table 2 Masgs and moment of inertia for bogie
Mass(kg) & Trailing | Powering
moment of bogi bogi
inertia(kg-mzj ogie ogie
Mass 235 233
Steering | Relling Ixx 13.2 432
frame | Pitching Iyv 35.5 35.5
Yawing I7z 63.5 63.5
Mass 250 250
Guidance [ Rolling Lx; 340 340
frame [ "Piching Iy 1050 1050
Yawing I7z 465 465
Mass 642 882
Axle & [Rolling Ixx 79.8 140
gearbox Mpitching Iy | 8 14
Yawing Izz 79.8 140
Mass 145 145
Tire  Pitching Iyy | 10 10
Diameter 940mm 940mm
. Mass 416 4.16
guide _
wheel Yawing Izz 0.02 0.02
Diameter 200 200
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Table 3 Coefficients of springs and damper for bogie
Stiffness | Damping Action Base
{N/m) {Ns/m) body body
Vertical 0 7,840 Steering | Guidance
damper frame frame
Lateral 0 19,600 Steering | Guidance
damper frame frame
Yaw Steering
damper 0 14,670 Car body frame
Yaw Steering
spring 5,900 0 Car body frame
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Table 4 Coefficients of air spring, bushing, tire
Stiffness { N/m, N/rad)
X,Y.Z Ry Ry R
Alr 156,000 0 0 0
Spring
Bushing | 10,792,000 | 3,820 | 1,570 | 3,820
Tire Vertical : 1,143,700 Zero slip 0.4
Force lateral : 450,000 pe.
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Table 5 Allowable tolerances of guidance rails and running
surface in the rubber-tired AGT light rail system

Items Tolerances
Distance between guidance rails 2.900mm+10mm
Running surface irregularity 3mm/3,000mm

3,000
Guidance rail (right) )‘_'
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Fig. 4{a) Maximum tolerances of guidance rails

Eunning surface {left) |

Fig. 4{b) Maximum tolerances of running surface
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Fig. 5 Lateral vibration acceleration on trailer bogie in

(e) v="50km/h
case of initial guidance wheel
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Fig. 6(a) Vibration Evaluation criteria for car body lateral
direction on trailer bogie
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Fig. 6(b) Vibration Evaluation criteria for car body vertical
direction on trailer bogie
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Fig. 7 Resultant forces between guidance wheel and

guidance rail in case of initial guidance wheel
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