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A Study on the Critical Speed of 1/5 Scaled Bogie Model
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Table 1. Comparison of scaling factors

Scaling factor Twnicki Pascal | Jaschinski les(:;igzlj
¢, length @ ¢ ¢ ¢
¢, time 1 @ Vo Vo
¢; frequency 1 1/¢ 1/vVé Yve
¢, velocity ¢ 1 Vo NS
@, acceleration b /¢ 1 1
¢, density 1 1 1 0.6
¢, mass ¢ ¢ & #°/2
¢, inertia & & & 8°/2
¢ elasticity 1 1 1 3
¢, weight & & ¢ /2
¢r force ¢ # & &*/2
¢, stiffness ¢ ¢ ¢ 0.6¢”
¢. damping @ & ¢ 0.6¢°°
¢, friction 1 1 1 1
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Table 2. Specification of scale bogie St EAial ARAAE LM-guide, B35 revolute
model| scale joint, P, R YRR 7}o| =R FJE]o] ek o] 2|7
parameter factor| PrOPeItY A=z oo HabE|o] gl LM -guide®} BATR ] 9
bogie frame length(m) 1/¢ | 0.594 3lo] 9] AlsPsko g f%Fo| ylssih g3 wEe
bogie frame width(m) 1/6 | 0394 revolute joint= o] §lo] yawH3Fo 2 3|4 25| 753}
bogie frame height(m) 1/¢ 0.150 o} Ao qiAZY AR 7ol P TR 1
wheel base(m) 16 | 0420 Elof glom Zadixt tizH Y AlEd] HEH o) 4
wheel radius(m) 1/¢ 0.172 %E" g:oﬂ{:: 131]013010] }‘\:]]—?:]301 0101 Z]X]7PO]E—‘OJ }\}6}']:]}
flange-back distance(m) 1/¢ | 02712 F yawlF 5ol diet Ads otk E3L 350
gage(m) 16 | 0287 2 A0 dASE B8 AIEE 4 URSE iz
L = 2~ ol foyRe: ]
semi lateral distance of primary spring(m) 1/¢ 0.2 # Flle dummy massE Rof 4 o= P22 ST
=1 L_ 25]] A kol X =
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bogie frame mass(kg) 1/¢% 12.5 o
3
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B FUAEY LGE2ae] Yasel glov A
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a i b o}spot QZElo] 22| SEA], AZA1S monitoringL
i ing longitudinal/lateral sti / »* [7.5e4/2.4e4
primary spring longitudinal/lateral stiffness(N/m) 1/¢' e e AR, AR AR 715G ek
wheel load(N) 1/¢*| 993
Young’s modulus(N/m") 1/1 | 2.07ell 3. Eitﬂxl_ gz‘"ﬁ'i U“ﬂ
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F : suspension force(N)
M : suspension moment(Nm’)
Mpe  : decrowning moment(Nm’)
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Table 3. Results of the creep coefficient calculation
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Fig. 7. Results of the critical speed analysis
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Table 4. Summary of test

- scaled roller rig, scaled bogie

test system composition .
4 P - data Acquisition system

- bogie, wheelset acceleration
- wheelset lateral displacement
- roller, wheel velocity

measurement

Fig. 8. Scaled roller rig test
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Fig. 9. Test results of the scaled roller rig test
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Table 4. Result of the critical speed analysis and test unit(m/s)

condition analysis test
contact Full scale 1/5 scale 1/5 scale
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