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Estimation of critical speed and running performance for

swing motion bogie of railway freight car
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Abstract

In this paper the dynamic characteristics of a Swing Motion Bogie, such as a critical speed
and a carbody vibration, are investigated in reply to the request of the Meridian Rail
Corporation in the United States. Also described are experimental results of the maximum
speed, the derailment coefficient, the lateral force, the vertical force, the vibration acceleration

and steady state lateral acceleration measured from main line tests.
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Fig. 1 Development of Swing Motion Bogie

Table 1 Major Specifications of Bogies

Y-25 type Conical ;
Categories Welded Rubber C&Sct, tiSOteel BS w1£g
Bogie Spring Bogie n bog
Mg’l;iefggm 120 km/h 120 km/h  |120 km/h
Welded Welded .
Frame ; ; 4-piece cast steel
integrated  |integrated
Structure structure structure Structure
wiogd 11800 mm 1800 mm  |1,727 mm
Wheel
Diameter 860 mm 860 mm 860 mm
Axde Class D, Class D, KRS |Class E, KRS
KRS SFA60 |SFA60 SFA60
Wheel KRS SSW1 [KRS SSW1 KRS SSW1
Weight 4.63 ton 4.73 ton 4.28 ton
st : Coil st : Conical [1st : none
Suspension Spring gggﬁ?
2nd : none |2nd : none 2nd : Coil pring
Center Plate |Spherical Spherical Flat
Elastic Block/ Elastic Block

Side Bearer

Coil Spring
+Wear Plate

Roller+Wear

+Wear Plate

Plate
Pedestal
- No Friction Wedge on
Iglch_on between Frictional Bolster and Side
evice Journal box d Seal |F
and Frame part and Seal | Frame
. AAR "D" AAR "D" g
Bearing Class Class AAR "E" Class
Suspension |Suspension
of Coil whose The swing
Spring in  { Conical movement
s |Upper axle |Rubber spring|occurs in
Characteristics and friction {and hydraulic | between the
reducing damper are |pedestal and
device’s integrated in |adapter.
suspension | upper axis
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Table 3 Major Specifications of SMB vehicle
A +10 ~ -2 +10 ~ -2
3 7 9 Category Specification
#Ad 2ol 10moj ddZe] 10me]
. 21 \:HB‘T 7mm 6? 9mm Movable Load Approx. 50 Ton
et E o g Zo] 2mo d Yol 2mej Tare Weight Approx. 185 Ton
e &t 3mm f&ted 4mm
L f Carbod 12,500 mm
Zo}z A2l zdo] 10me] A o] 10me] ength of Carbody
= 3l 7mm tf 5l 9mm Length between Coupler Point 13,410 mm

St=E T3S/ =2E [ MeH /[ HAs / 2003H /217



Distance between Center of Bogie 8,700 mm
e
(from Sg‘;gels‘uizlcgehtof rail) 880 mm

Carbody Width 2,438 mm
Wheel Diameter 2860 mm
Axle RCT D Class
Wheel Base 1,728 mm
Side Bearing KRS 2240-2482
Wheel Profile 1/20
o Weight : 9.2 Ton
Property of Carbody Material Zi;; :: 2;8 I\;\[Aggnrl;z
olzz : 183 Mgm’
Bolster Spring Stiffness 5.84 MN/m

Table 4 Components in SMB vehicle model

Components Model

o Body(#1)

o Front Bogie : Bolster(#2),
Side-Frame(#3, #4), Transom(#5)

Mass o Rear Bogie : Bolster(#6),
Side-Frame{#7, #8), Transom(#9)
o Wheelset(#10, #11, #12, #13)
Axle Spring Bush + Bumpstop element

Side Frame-Bolster Constraint element

Side Frame-Transom | Bush element

Bolster-Transom Bumpstop element

Bolster Spring
Friction Spring

Friction Wedge
Side Bearing

Shear+Stiffness+Friction element

Bumpstop + Friction element

Center Pivot Bush element

Wheel/Rail Contact

Non-linear

B) 38m/s

WA

) 39my/s

!

)

Fig. 4 Analysis Result of Critical Speed
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Fig. 5 Analysis Result of Carbody

Vibration Acceleration
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