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Design Analysis of the Primary Suspension System for Direct-drive Bogie

ZHOU Yong HUANG Zhi-hui

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

Abstract: Vehicle system dynamic models of bogie driven directly by permanent-magnet synchronous motor were established based on
SIMPACK. With the simulation calculation, the structure and main parameters were selected for the primary suspension system of direct-
drive bogie. The relationship between the non-linear critical speed and horizontal stiffness of the primary suspension system was analyzed,
and the vertical and horizontal stiffness was obtained as 10 MN/m and 6 MN/m, which indicated that the primary suspension should apply
double-ring steel spring & triangular rod structure. According to the short span of the primary suspension system, analysis of vehicle
flexibility coefficient was focused on, and the vertical stiffness value of 1.2~1.6 MN/m was obtained, then, spring parameters were finally
cdculated.
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d/mm 15 26
D/mm 65 114 147 km/h
m 4.33 4.38 100 km/h 47%
n 9.5 5.1
n, 11 6.6
H/mm 238.45 238.45 AAR 5
K,/MN- m1 0.190 4 0.593 4 80 km/h
K /MN- m-1 0.017 53 0.344 30 234
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