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Abstract

As one of the important core components of train running parts, the wheel rail related force will
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directly affect the vehicle running performance and passenger riding comfort. Taking CRH380 as
the object, the vehicle track coupling dynamic model is established. The influence of wheel flat
scar on the vibration characteristics of bogie system is analyzed through simulation. The results
show that when the wheel set wheel has flat scar defect, the effective value of transverse accelera-
tion of axle box of flat wheel set is 1.35 times of that of normal wheel set; at the same speed, the
effective value of axle box lateral acceleration increases gradually with the increase of flat scar
length; the effective value of axle box transverse vibration acceleration caused by flat scar of dif-
ferent length increases first, then decreases and then increases with the change of vehicle speed.
At the same speed, the effective value of vertical acceleration of axle box increases gradually with
the increase of flat scar length; the effective value of vertical vibration acceleration of axle box
caused by flat scar of different length increases with the increase of vehicle speed.
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Figure 1. Vehicle track coupling dynamic model
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Figure 2. Schematic diagram of new and old flat scar shape of wheel
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Figure 3. Rail vehicle model
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Figure 4. Time domain curve of axle box transverse vibration acceleration under wheel flat scar excitation
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Figure 5. Spectrum diagram of axle box transverse vibration acceleration under wheel flat scar excitation
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Table 1. Statistics of axle box lateral acceleration under wheel flat scar excitation
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Figure 6. Time domain curve of vertical vibration acceleration of axle box under wheel flat scar excitation
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Figure 7. Spectrum of vertical vibration acceleration of axle box excited by wheel flat scar
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Table 2. Statistics of axle box vertical acceleration under wheel flat scar excitation
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Figure 9. Effective value curve of vertical acceleration of axle box under excitation of dif-

ferent flat scar length
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Figure 10. Time domain diagram of transverse acceleration of frame under wheel flat scar excitation
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Figure 11. Spectrum diagram of transverse vibration acceleration of frame under wheel flat scar excitation
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Table 3. Statistical table of lateral acceleration of frame under wheel flat scar excitation

3. FRBEMRN THIERMERE SRR

fr R/ME(g) B KAE(g) A RUA(g)
1 A 80 2o AL 42 -1.2724 1.4409 0.2225
1 ASr 58X A5 A4 42 -1.1880 1.4306 0.2272
2 frE T A AN R B -1.4579 1.4634 0.2382
2 LR A5 MR B -1.3515 1.4996 0.2396
IEH 1 RrEe st A2k 4 -1.1658 1.3503 0.2021
TEH 2 L5 A AL 22 -1.1705 1.3804 0.2079
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Figure 12. Time domain diagram of vertical acceleration of frame
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Table 4. Statistics of vertical acceleration of frame under wheel flat scar excitation

4. FRBEMM TARRERMRE SR

(A= w/IME(g) A (g) HRE(g)
1 BrEe Xt 22 R 4 -1.8752 1.8490 0.5664
1 A58 5% 45 g 22 -1.8526 1.8423 0.5697
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Figure 13. Spectrum of vertical vibration acceleration of frame

B 13, H5RE EiREh IR ST E

5. &ig

1) WA 285 AT AAS 2 42 58 i S Rl R R SR SO, % 1 SRR SRR BN AR AR b, B
£ B RS SRR CE A 277.6 Hz MET 3RS0 A8 & 89 .

2) MR, B AR AN, AR ) sk A OB G N s AS R RE AR e 51 AEC P i
AR 70 I 20 T3k P2 A 20 i 2 A A 22 2 B S S0 sl N P SN e % 2 730 250 kevh IV, A A

DOI: 10.12677/0jtt.2022.113024 247 BB EEFW/ N


https://doi.org/10.12677/ojtt.2022.113024

CREE-E

] IN IR A RIS Bl K

3) MR, B AR AN, A i Dok A ORI E ns AS R RE AR P 51 RS PR

AR [ 30 I P 200 45 B 2 T 48K
S50

(1]
(2]
(3]

(4]

(3]

(6]

(8]

9]

[10]

(1]
[12]

[14]

[13]

[16]

5, PR, WistE, B ERSSIEI 1SR ERT R[], P EEIERFEE, 2003, 24(5): 91-95.

XNFEK. Ed G E OGSl 712 A AL ()] EEkIE R, 2004, 25(1): 136-138.

FRURAE, ATE e, 2500, 55 BT BB HEERREN S8 W R IR A T E M LR L[], P EgE R, 2012,
33(1): 71-77.

Johansson, A. and Nielsen, J.O. (2003) Out-of-Round Railway Wheels-Wheel-Rail Contact Forces and Track Re-
sponse Derived from Field Tests and Numerical Simulations. Proceedings of the Institution of Mechanical Engineers,
Part F: Journal of Rail and Rapid Transit, 217, 135-146. https://doi.org/10.1243/095440903765762878

Jin, X., Wu, L., Fang, J., ef al. (2012) An Investigation into the Mechanism of the Polygonal Wear of Metro Train
Wheels and Its Effect on the Dynamic Behaviour of a Wheel/Rail System. Vehicle System Dynamics, 50, 1817-1834.
https://doi.org/10.1080/00423114.2012.695022

Johansson, A. (2006) Out-of-Round Railway Wheels Assessment of Wheel Tread Irregularities in Train Traffic. Jour-
nal of Sound and Vibration, 293, 795-806. https://doi.org/10.1016/1.jsv.2005.08.048

O pAe, B, RO, HWERERER 2 B BUR R BT[], AU TRE 244, 2012, 48(24): 106-111.

Johansson, A. and Andersson, C. (2005) Out-of-Round Railway Wheels—A Study of Wheel Polygonalization through
Simulation of Three-Dimensional Wheel-Rail Interaction and Wear. Vehicle System Dynamics, 43, 539-559.
https://doi.org/10.1080/00423110500184649

B, B AR RIENIE) I FRNT]. BRIE R, 1994(7): 1-5.

ZFEL, M, HE, 5. 5T SIMPACK HmEZE RS /%Rt o dr ], E ML T2, 2017, 28(17):
2029-2035, 2042.

P, AE%k, RRE. 5 REION R S R0 3 S RE M), JERTSSE K2 244, 2018, 42(3): 103.

Martinez-Casas, J., Mazzola, L., Baeza, L., ef al. (2013) Numerical Estimation of Stresses in Railway Axles Using a
Train-Track Interaction Model. International Journal of Fatigue, 47, 18-30.
https://doi.org/10.1016/j.ijfatigue.2012.07.006

Bogdevidius, M., Zygiené, R., Dailydka, S., ef al. (2015) The Dynamic Behaviour of a Wheel Flat of a Railway Ve-
hicle and Rail Irregularities. Transport, 30, 217-232. https://doi.org/10.3846/16484142.2015.1051108

Fesharakifard, R., Dequidt, A., Tison, T., et al. (2013) Dynamics of Railway Track Subjected to Distributed and Local
Out-of-Round Wheels. Mechanics & Industry, 14, 347-359. https://doi.org/10.1051/meca/2013074

Pieringer, A., Kropp, W. and Nielsen, J.C.O. (2014) The Influence of Contact Modelling on Simulated Wheel/Rail In-
teraction Due to Wheel Flats. Wear, 314, 273-281. https://doi.org/10.1016/j.wear.2013.12.005

Lyon, D. (2002) Review of Vertical Dynamic Track Forces. Rail Safety and Standards Board Report.

DOI: 10.12677/0jtt.2022.113024 248 BB EEFW/ N


https://doi.org/10.12677/ojtt.2022.113024
https://doi.org/10.1243/095440903765762878
https://doi.org/10.1080/00423114.2012.695022
https://doi.org/10.1016/j.jsv.2005.08.048
https://doi.org/10.1080/00423110500184649
https://doi.org/10.1016/j.ijfatigue.2012.07.006
https://doi.org/10.3846/16484142.2015.1051108
https://doi.org/10.1051/meca/2013074
https://doi.org/10.1016/j.wear.2013.12.005

	车轮扁疤对转向架系统振动特征影响分析研究
	摘  要
	关键词
	Analysis and Research on Influence of Wheel Flat on Vibration Characteristics of Bogie System
	Abstract
	Keywords
	1. 前言
	2. 车辆动力学模型
	3. 车轮扁疤损伤模型分析
	4. 车轮扁疤对转向架系统振动特征影响分析
	4.1. 车轮扁疤对轴箱系统振动特征的影响
	4.1.1. 车轮扁疤对轴箱系统横向振动的影响
	4.1.2. 车轮扁疤对轴箱系统垂向振动的影响
	4.1.3. 车轮扁疤尺寸对轴箱系统振动的影响

	4.2. 车轮扁疤对转向架构架振动特征的影响
	4.2.1. 车轮扁疤对转向架构架横向振动特征的影响
	4.2.2. 车轮扁疤对转向架构架垂向振动的影响


	5. 结论
	参考文献

