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2. 철도차량 동적 모델 

2.1 수치해석 모델 

Table 1 Degree of freedom of railway vehicle 

Parameters Lateral Yaw Roll 

Wheelset 1 y1 ψ1 - 

Wheelset 2 y2 ψ2 - 

Wheelset 3 y3 ψ3 - 

Wheelset 4 y4 ψ4 - 

Truck 1 yT1 ψT1 ΦT1 

Truck 2 yT2 ψT2 ΦT2 

Carbody yc ψc Φc 

 
Fig. 1 Dynamic Model of Railway Vehicle
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Table 2 list of scaling factors and parameter values 

Parameters 
Full 

scale 

Scale 

factor 1/5 scale 

Mass of half carbody(kg) 10500 1/φ  84 

Length of half 

carbody frame (m) 
10 1/φ 2 

Width of half 

carbody frame (m) 
3.12 1/φ 0.624 

Mass of bogie (kg) 2150 1/φ 17.2 

Length of half 

bogie frame (m) 
2.97 1/φ 0.594 

Width of half 

bogie frame (m) 
1.97 1/φ 0.394 

Mass of wheelset(kg) 1687  1/φ 13.5 

Longitudinal primary 

stiffness (N/m) 
6.7e6  1/φ 5.4e4 

Lateral primary 

stiffness (N/m) 
4.9e6 1/φ  3.97e4 

Vertical primary 

stiffness (N/m) 
8.942e6 1/φ  7.154e4 

Longitudinal secondary 

stiffness (N/m) 
1.67e5 1/φ  0.98e3 

Lateral secondary 

stiffness (N/m) 
1.67e5 1/φ  0.98e3 

Vertical secondary 

stiffness (N/m) 
2.605e5  1/φ 6.3e3 

2.2 수치해석 결과 분석 
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Fig. 2 Transfer function of lateral accel. to lateral 

force on wheelset, according to variation of velocity
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