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Abstract

Based on PolyMAX modal identification algorithm and hammer excitation method, the modal pa-
rameters of the wheelset of rail vehicles under different boundary conditions are tested, and the
influence of track constraints on the typical modal frequencies of the wheelset is compared and
analyzed. On this basis, the finite element simulation model of the wheelset is established; the
modal frequencies and modal shapes of the wheelset under the free boundary is calculated and
verified with the test results. The results show that the simulation results of the modal test of the
wheelset are in good agreement. The modeling method and finite element model of the wheelset
can be used for the rapid prediction of the vibration modal matching in the vehicle design and op-
timization stage.

Keywords

Wheelset, Modal Testing, Modal Simulation, Boundary Condition, Finite Element Simulation

HEE WM IRS R T RIS

RRAE, BRI
T B IUT IV MB A R AR, R 7 &

Email: zhaochanglong@cqsf.com

WehE HiH: 202045 H1H; FHEM: 202045 H14H; & A HH: 20204F5H21H

R

A ICE T PolyMAXKESRA &L, RASEHEE, AT ARURFM4 THEERRS RS SH,
Xt EE AT B A O R SRR AR AR R . FESLEERE B, BIURNERGEER, HEAH

NEF|I M BKT, FEhesE. YUl R BRI 0 HISIE AT SEHOR, 2020, 9(3): 150-158.
DOI: 10.12677/0jtt.2020.93018


http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2020.93018
https://doi.org/10.12677/ojtt.2020.93018
http://www.hanspub.org

B, FEh

PR THRRMNIESHARERSHRY, FHE5RRERBTEERERY, SREVRIRSABRITEER—
BUERYF, RXERBI R BRAE VR TR BT R BRI UL ) BOE F .

XK ia
By, BEAK, BSHE, WA, ARTE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

PEISAT I RE P 2 2B S AP, APl B A, Bt S AR B AR Bl N ]
CRONBT TN 3 H 38 RIE M e Rk, X sl SR e 7T, AR T3 B AR G 1 . etk
AR A 73 [ 1]

iU NIEYSE7b RS i b i (U B K= P DA i Wi G < S e 4t 0 (B A Sy A P S B i
KAEAHE HE AR ESHokE, MPHEMRESH2]. R RGEHBSFEA KR
T RGBS, T HAR SR 7 ARG BA AR, R R B E X [3].

AR IS 200 B RS B A HOIRES T Bt a5 HEAT IR 7C e FAR SR 5
PRI X B HRES T I AT 07 FH S, S SL 07 L H SRS 16 4 R RE A8 T ) 5 e R e X BB A A

2. EXIRSIAE

BB RER N 2 2% f S, 20510 E BPRAES UL HOIRES R R RS IR S R
IR

2.1 WWAEE

RIS AT B 33 AN AR, A BEOE R FO XS (IR A T U HEER, AR S b ROT g ar an ] 1 B il
UMY RIGTE A0 1 AR 12 W B PR 228 55, Tl 5 8 X it o T 1) RS ) 350l

Aot B AR I F SR S AR I DA M DL B 58 LB I 2% S HERe 0, & 2(a) o Bl
LIRS0 R R R B B T AN b, IR LI 42 %e, B IR AR N AR e A R A N I B
Wi 2(b) s .

RIGTE 33 /NI p b A B = b ) IR BN 0 A S, DX %o 3 ) AR [y e 82, 71 66 AN B H .
DR FEIR Ry 4096 Hz, 43 M 84 R FH 10 Gk 45 SR i)~ 3318

2.2. WEEHERE

(1) SR

K| 3 NAAE 5 A5 15 2 MBI B 12 55 (T 1)) Ak 4 47 2 1 )9 R £X 1) AH A7 (Phase) R B (Mag) B, &
P T A R 1 S AT

(2) FHTHRER:

4 v SR T BRI R R AR B A S AR T B K (Coherence) I, B T LRIARAS 2 S 2 AR AT B FIAS
M LLAIR I S SRR B, FE R A B EAR T ek B E 8 B T 1o

DOI: 10.12677/0jtt.2020.93018 151 BB EEFW/ N


https://doi.org/10.12677/ojtt.2020.93018
http://creativecommons.org/licenses/by/4.0/

BRI, FEhEsE

2 30
A7
25
29
13
8
16 P
26 i 34
10
3,
28 32
i FE a1
27—45
20
z
3
v 21
X

Figure 1. Geometry model of the wheelset for modal test
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Figure 2. Field layout of wheelset modal test. (a) Elastic support; (b) Rail-constraint
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Figure 3. Typical frequency response function (phase and amplitude)
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Figure 4. Coherence function and amplitude of FRF
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Figure 5. Coincident validation of FRF
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Table 1. Modal identification results of wheelset
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Table 2. Rigid body modal frequencies and modal shapes of the wheelset under track-constraint
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Figure 6. Finite element model of wheelset
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Table 3. MAC value matching table
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3 3 0.88
4 4 0.85
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Table 4. Matching results of test and numerical modal
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Table 5. Modal identification results of wheelset
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Continued
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