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Bogie rotation resistance torque characteristics of passenger car

SHI Huai-long, WU Ping-bo, LUO Ren

(State Key Laboratory of Traction Power, Southwest Jiaotong University. Chengdu 610031, Sichuan. China)

Abstract; The mathematical model of railway passenger car was established to analyze the
rotation motion between bogie and carbody. The bogie rotation resistance factor formula was
built for the vehicle with air springs bogies. Laboratory test was used to measure the resistance
factor to verify mathematical model and calculation results. The distribution rule of bogie rotation
resistance factor was summarized for motor and trailer car under different loading conditions. The
influence of air spring state on the resistance factor was analyzed. Analysis result shows that the
theory calculation result is slightly smaller than the test result for air springs in inflated and over-
inflated states, and the maximum error is 0. 02, which is resulted from that the dynamic stiffness
change of air spring at different rotation velocities and other suspension components’ influence in
theory calculation are ignored. The greater the rotation angle and the rotation velocity are, the greater
the rotation resistance factor becomes. The resistance factor at 1. 0 (°) * s is much greater than that
at 0.2 (°) « s', and the extreme error is 0. 047. In the deflated state of air spring, the test result
is bigger than the calculation result, and the difference increases with the rotation velocity. The
air spring in over-inflated state has little effect on the rotation resistance factor. In the deflated
state of air spring, for trailer car of tare load, the rotation resistance factor reaches its most
dangerous value 0. 093. 7 tabs, 6 figs, 14 refs.
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Fig. 1 Dynamics model of vehicle system
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Fig. 2 Relation between resistance torque and rotation angle
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Tab.1 Basic parameters of vehicles

BEARS | BRER | BT
T Q/kN W/kN
Ki/(kN+m™D
M-W1 62.5 149 169 103 62.5
M-W2 134.5 182 212 175 134.5
T-W1 59.8 152 172 90 59.8
T-W2 141.5 188 218 171 141.5
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Tab. 2 Calculation results of rotation resistance factors

T RS EREW ZEHE T
M-W1 0.044 0.030 0.034
M-W2 0.055 0.022 0.025
T-W1 0.048 0.035 0. 040
T-W2 0. 060 0.023 0. 027
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Fig.3 Test rig of bogie rotation resistance torque
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Fig.5 Rotation resistance curves of rotation

platform without load

0.2 () « s ' WMWK LR, X 6 N FEE
1.0 (°) » s BT IR IR 25 R .

x3 HKBER1
Tab.3 Test result 1
240 7SR 75 WAL 75 il 5T
Fo/kN 0.213 0.213 0.213
F;/kN 4.222 4. 444 4.350
b/m 1.25 1.25 1.25
M/ (kN + m) 10. 023 10. 578 10. 343
Q/kN 88. 29 88. 29 88. 29
a/m 1.25 1.25 1.25
X 0. 045 0. 048 0. 047
x4 RRBER?2
Tab. 4 Test result 2
24 25 ERA 75 WAL H 7S 5t 5e
Fy/kN 0.079 0.079 0.079
F;/kN 8.328 5. 394 5.525
b/m 1.25 1.25 1.25
M/(kN « m) 20.623 13. 288 13.615
Q/kN 88.29 88. 29 88.29
a/m 1.25 1.25 1.25
X 0.093 0. 060 0.062
x5 HBHERS3
Tab. 5 Test result 3
28 ZE R ZSHIEH 75 L 5
Fo/kN 0.213 0.213 0.213
F;/kN 7.099 7.284 7.592
b/m 1.25 1.25 1.25
M/ (kN « m) 17. 215 17.678 18. 448
Q/kN 168. 242 168. 242 168. 242
a/m 1.25 1.25 1.25
X 0.041 0.042 0. 044
F6 RBHER4
Tab. 6 Test result 4
24 SRS 25 AL H 75 il 5T
Fo/kN 0.079 0.079 0.079
F;/kN 13.203 9.022 8.816
b/m 1.25 1.25 1.25
M/ (kN + m) 32. 810 22.358 21. 843
Q/kN 168. 242 168. 242 168. 242
a/m 1.25 1. 25 1.25
X 0.078 0.053 0.052
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AR IR W e R O UR SE RO A A T 7 A P T B S R 36 R 9T R ik F)
T-W1 0. 045 0. 048 0.047 0.093 0. 060 0.062

T-W2 | 0.041 0.042 0.044 | 0.078 | 0.053 | 0.052

M-W1 | 0.043 0. 050 0.044 | 0.076 | 0.059 | 0.048

M-W2 | 0.043 | 0.041 | 0.042 | 0.078 | 0.049 | 0.053
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