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Abstract
Wheel is one of the most important components to ensure the safe and smooth operation of urban
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rail transit vehicles, and the mechanical stress, braking thermal stress and acoustic radiation
power generated during its operation are closely related to the geometry of the wheel spoke plate.
Among them, the corrugated wheel is the international railroad union UIC standard stipulates the
standard wheel form. The optimized design of the spoke plate geometry of the corrugated wheel
can make use of less material to improve the load carrying capacity and operating life of the wheel
set as much as possible, this design uses SOLIDWORKS three-dimensional software to carry out
three-dimensional modeling of the train wheel, and uses ANSYS to analyze the distribution of
stress in the corrugated wheel in the typical working conditions by the influence of the main pa-
rameters of the wheel geometry law. Through the finite element simulation of the wheels of rail
transit vehicles, the optimized design of the wheel geometry of the corrugated wheel is based on
the stresses generated in the manufacture and operation of the train. The optimized design of the
wheel geometry is based on the stresses generated during train manufacturing and operation,
which provides guidance for the future research on the dynamic characteristics of corrugated
wheel pairs.
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KA RTTH I, SCBAE T SR SR EE T 2R 50 (O BE LR 57 77 dn Tl o i 3l 7 24407 B 45 HE BE AL
952 57 YU P 75 BE AL A 1% o AT S5 PR B Ar VR T, BB IR . IS Bl 22 7 AR — i [ s AR
IXUEARTE RN | 45K (V12 B RS2 DR [5] [6]

AR SR S U A8 A R R AT A PR OCAERL,  JETA R I RIS AT R AR IR R e R T AR 2R
JUFRITEAR AT RAG BT . 12 SOLIDWORKS = Z4EF A5 S AL AT T —4EA, Ml sk 5
TEHTY T 00N IR ) /3 A RS 2 50 T U R = B S B sgma i, R — e i, X458 L
TEARBEAT S HAN . F )5 18IS B A% BRI AR AR BT AEE I, ARG e REN SRS 2 MR &R, W%
. RBOERAC PR RAT SOE, B A FAR B R RS (Y [ A AR S R R [ S U AT LU, AR
ZAFH BT IR, 58RO SRR .

2. BRI LR R L
ASCIBF FON SO T VB A DBVARN G, B% (BkBRRME K4 TBT4492003 HLA 4% 4

DOI: 10.12677/mos.2024.132180 1930 e RSE TR


https://doi.org/10.12677/mos.2024.132180
http://creativecommons.org/licenses/by/4.0/

ST AMEY P LM BUAMEAS . #E SOLIDWORKS H, FRAEEFRLF A LM RYEK T AFE i 22 i H =
YERETY , EIFRIRS, G RR T M ANSYS St HAMEREBEAT /0 M, B S ARG SO 38 AR
XIFFAN ANSYS B, FARYE 07 BERAE DB, SARARLEHAT AR B I B, RS R 53 DL R At 200K
SWE, SNEHATAI(E 1),

Figure 1. 3D model of corrugated wheel
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Table 1. The geometric parameters of the corrugated wheel

=L OEERERNLISH

SRR SHUE

5 A2 (mm) 840

HIEE (1) 15

R HhIL A BT 7 & (mm) 0.27
Jee IR 5 5% (MPa) 355

95 55 I FR(MPa) 180

2t 55 BB (MPa) 254
FHI 95 55 AR (MPa) 1775

Table 2. The material properties of the corrugated wheel

T2 RERERM BN

SRR SHUE
SR AR B (GPa) 210
TR L 0.3
Je£ H 58 55 (MPa) 355
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Figure 2. Corrugated wheel structure meshing
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Figure 3. Corrugated wheel prestress setting
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Figure 4. Vibrational diagrams of the modes of the corrugated wheel. Axial mod-
es, 0-node circle: (a) n =0; (b) n=1; (c) n =2 (d) n = 3; 1-node circle: () n = 0;
(f)n=1. Radial modes: (g)n=0; (h)n=1;({)n=2;(j)n=3

[ 4. KRR ERESIREE. MEES, 0 TE: (@n=0; (b)n=1; (¢
n=2; d)n=3; 1HBE: ) n=0; Hn=1, FEEZ: (9)n=0; (hyn=1;
(Hn=2; (Hn=3

WICEEAR ZE5 A AR S, 0 5|, 2 WAREKIEG SR 412.00 Hz. B RIIRE 412.77 Hz; Z S 1401.0
Hz; Bligfizs, 11506 1818.5 Hzo X =FFHIL T, N T Bk RAIIR, FEEER AT, N iER
TEIX SR T AR, (RIS RAZ N o4 AR S 2% 10 A o 2 RTINS, 3k — 2B Ae A el adb e i F 45 440 (2 3)

Table 3. The nature frequency of corrugated wheel

3. KRR ERLE B RE

KB (Hz) N=0 N=1 N=2 N=3
HFREAS, 0 [ 363.62 243.25 412 1070.9
HRREAS, 1 1818.5 2093.3

R 2458.2 1401 412.77 2166.8
B S 864.01
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Figure 5. Schematic diagram of optimization variables
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Figure 6. Corrugated wheel prestress setting. (a)~(b) R = 60, 60, 60; (c)~(d) R =
65, 65, 65; (e)~(f) R = 70, 70, 70
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