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Abstract

In order to study the influence of different wheel profile on vehicle dynamics, the wheelt read pro-
files were tested with different in vehicle running mileage, and the equivalent conicity of wheel
was analyzed. Combined with the dynamic simulation model, the measured wheel profile is in-
troduced into the simulation model for calculation. The results show that the change of the equiv-
alent conicity has an obvious influence on the stability index in a certain range, the contact posi-
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tion of the tread is close to the root of wheel, which has little effect on the stability index. In addi-
tion, the change of equivalent conicity has little effect on the safety indexes such as wheel-rail
force and derailment coefficient.
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Figure 1. Compare of wheel tread profile
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Figure 2. The curve of the equivalent conicity. (a) The equivalent conicity of standard wheel tread profile; (b) The equiva-
lent conicity of 100,000 Kilometers wheel tread profile; (c) The equivalent conicity of 150,000 Kilometers wheel tread pro-

filetread profile (d) The equivalent conicity of 200,000 Kilometers wheel tread profiletread profile
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Table 1. The equivalent conicity

F 1 OHFUHEER

S THI B T FrifE LM 10 Ji A BLETE 15 i nE 20 AR
SERHE A (AT 1L) 0.109 0.427 0.482 0.53
0 HE 4R (U1 C519) 0.105 0.471 0.543 0.599
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Figure 3. The model of vehicle

3. FimiEE

3.2. BIHEMEESHT

i AR B s R R ST, S5 A SN BRSBTS AR AR 0L BT AR AN 2 Ak
BbR, LA AT AN FERS N AT veRe, N IR HE s 4 it — i OB S . fi |t
S0P SR B A T g S A T o N TR A S £ B

3.2.1. FRMERES

b S P TH R T3NSI 3 AR e, RSN [FIAE AT BRI T B G S5 A 60 kgem AN AILER
W IMULRC R /1A PR RE, B4R AR e T A A RS AT AR N I BE AR X sl /1 4R br i . P A
PEARBR A SN RIS AT S T S A, AR AR AR T U RO W sfe A T id e . 1 4 AR BE
JEA T PR R bR, ZRARAR B e BRI AT B 160 km/h, 477 L UHAR 5 R84 18 2 Y5 [ 100 km/h % 200
km/ho M ECEGTE 204 AT R, AR T ARAERATED, B RERS TN A A P AR R A2, R ZE R EIL 0.8,
FEFERIDARAE LM B T N PR S5 R0 LR, ATARHESREZ) 0.1, 10 B AT (O 4EREIL S 7 0.5 o4,
B Hefid RURCE AR AL, RS R RRE B, DRI R 1A P RS A B RS B SR o 3 i) P AR IR FE AR AE IR
AN ARSI 2 R ANK, BEE RGN, AR T S ARAE LM BT (T AR PR R Fn 22 5 12 AT I,
PRAEZE R AN . Gl B, AR R B RGBSR T AR R AR AR AL, L E R A
BB R A T AR, SBUEMIEISAT IR A S IR A R AR TS R TR A A R A
BARAE 10 Hz 2 A I HVEIRSI AR RS, T S BN [F AL AR T PR E R i ey MR 2257 . XA

DOI: 10.12677/0jtt.2023.122017 149 BB EEFW/N


https://doi.org/10.12677/ojtt.2023.122017

HFE N AR, AR E RN, PRMEEAR Z MERAT R ER . BEREE T RN
SECFRAE R A, NS TR R SO, 20 34y HLUA AR 10 N A8 RUHERE R, PAZE 200
km/h LA S4T30 B PRI T R AR, SRR RR AR S .

3.0

1.8 4

1 —a— LMAbrHERSTH n L MARAER TR
2.8 o 1075 Mk —o— 1072 HLEkTH
| A 155 BT 174 —A— 155 BLEKT v
26 v 20757 TS v 20757 RLETH N
v e
& 241 e 1.6 :
= 4 £ «
& y = ,
i‘_‘; 2.2 - P '&E | /”,’,e/ m
R . 15 e
B 2.0+ o e
& " o Pl
# 18- - . LI B pz
- A
1.6 P A
i P P
144 o 0 131 ¥
100 120 140 160 180 200 100 120 140 160 180 200
JAAT B (km/h) JEATHERE (km/h)
(@) (b)

Figure 4. The vehicle stability index. (a) Lateral stability; (b) Vertical stability
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Figure 5. The derailment coefficient
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Figure 6. The wheelset lateral force
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Figure 7. The wheel-rail lateral force
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Figure 8. The wheel-rail vertical force
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