o536 &4 11
2023 4E2 A

k o T

Journal of Vibration Engineering

% R Vol. 36 No. 1

Feb. 2023

& JLMSHXN AR RBZ L m R E T
15 F BY S5 M 47 4

MEE, BEk, TER’

(1. WL R K8 ge Rk 5 TR 2B, 914k Uit 4450005 2. P8 g 5838 K 2= AU TR 2= B¢, 141 46 610031)

FEE: 27 il A A B 58 S S A [ SR ) A S A i A 1 SR ] R 0T W 0 T R AR AT R A AR AR
T 2 1) 4 1 ol 2 P L 23T Hi 4 L AT 2 50 T S B K AN [ 28 R A i B A T B T 0 R R R L 45 A I T e
FTE 2 B AR S BOR 480 M 4R U3 A DG oK, N7 T AR AT OB RS G 8 ) AT R R SR R 2R R ] R
A 2R A% ] 2 1) 0 Y 8 P R A /N 216 A Tl 42 (<800 m) 2k B 1 FLAG A X O 4%, il 48 20 A b/ O S b 1 g, (398 K il 2%
Y A5 Rl T 28 B 3R D 40 2 5 Ak R A VO A o ket A s R R il 2 1 A Ak 1Y 3h T e A AR — B, K
TE R 155 (0~15 mm) 38 Bl P9 58 L Z5 45 WA 7 358 /0 5 2 TR0 4 A 188 ) V90 8 89 7 7 40 o, L 00 a0 P A ), 224 3 3 2Ry
80 km/h, {1 & 242 9 800 m B, 8 45 A5 R 2 24 50 m, 15 TB 10627—2017¢ 5 4% 8k B 1% 31 0 15 Y Ar i v 908 19 2% A

il £ < fee /N HUE — B

KRR RPN T Fn A MR ILSHG 27 ol ; ik tkRe

hES%S: U211.5; U260.331 XERFRERD: A
DOI:10.16385/j.cnki.issn.1004-4523.2023.01.017

5l

i

) 28 A LSl A T ) S0 R ) R R A T 1) SR S TR
[ 43 59034 A6 W2 Wi 26 [6] SCT-Barber | 2858 X3 4 AR
FIREAE Scheffel £ ) % ] B2 H R (Y Bl b B F W& 1)
P 7R 2 R B O AR A T A P i B A S A
B ) 4 Ay R K I 2 AR AR R 4 R R AR S fE
AR ) B8 ) A B 1) 2R R B % SAG i K2 % K6 7Y
FOE BARE R 69 27 tHl A DZ 1 A 220 T SR AR
lia) % 1) R AR ) 04 32 B2 A AME T R S S )
A B K7 R BRI B9 27 il DZ3 B [ 4807

P B A 33X W RO R A ) SR R AR A B
7, P8 3 1 0% 4 2 1] 2 1 R DG B 18 RS2 55 F
FEALAS T B, 465 v T B B 0% 8 i B ke A R R 4
BT MR A 4 R SRR 5 e e A BT AT
HH G SCHR & B« S A W S B A v G R B Y
SER) S B B J1 2 4 B b Tk 3 R R A 1) 2R A
MIFEE AT I8 T 00 R 19 3h J1 25 Rtk o B S HL 2 S
HIEEERFIE . SEH0 HT LLE T T A ) 4 1% i 2%
WAL PERE BRI A —E 2 5 R ih 2k AR
AN 25 SR B R AR R YRS R ] SIM-

W% HH#A: 2021-07-15; 1&1T H #3: 2021-09-09

X EHS: 1004-4523(2023)01-0159-11

PACK B 43 Hr b A8 T M 4221 4% L v 5 il 2k L Ae]
SR 25 Vil EE (19 B K6 RN K7 78 % ) A i 28 3
PERE 52w, IR A5 T IR CH A R TR AR AR L
JEFE . M4k 2B AR TE 400~1200 m ¥5 Bl Y , % K7 B4
1] S R R AR S X o A, U R AR TS R, A A e i R
WA PERR I AS IS . (IZ BT 4510 2 7 6 ih 28 T4
ORI JC 2 3% 3% 3P ) 15 20 1Y, — it Jon 2k % S 1 Jiit
WAL G 7 BT A R S kA AR e A5 e T RE N 1
BT o F3 AN, SO AR AT I 25 Al ER 9 K6 L RN EG
K7 B w42 1) 27 ¢ 4h 55 DZ1 BRI DZ3 78 5 1) 48
ANl ER A o 4 A RN SR K A T AR X s
S5 K 0 2 B0 Ak 43 5% WA BF 2R B 1) 4 Y it £k o
fil o KA T HE— 25 MBI SR T LA A BT R E .
ARSCHET AR E RS G ) T2 B M A 27 ¢
Bl B 2 1) AR LSS A R BE S R AR B
A 20 72BN 2 T ok T A % 1) 4 ) T 3 0%
HEAT Hh 438 2 05 FLH AR, B 1% L A e 4R T
IEE X ERE HESNE R R EPIR e
B H 0% 4 i 2l i 1Y A IR — 2 B T 2R
G T SR X O e e ) % A 4 A 5 e R O
FEXTE R 5 SCER 19 JBEAT T 40 BT 90 U , £ e Bl b %
AR T 2 T LA S B B AR T AR L

HEWB: % E S0 &R % BT H (2016 YFB1200501) 5 [ 5 [ SR BF 4 35 4 % B0 H (51965016) 5 W b & & 9 ik

i H (2017390)



160 & 3 T

%36 &

1 TEEFHNMBEARASHESR

1.1 FEFHER

27 i A 258 LS A G 1) SR R R TR A 1 B
lia) ZRAT SR A% G 04 425 B 0 20 R 58 X6 = R A U 1)
ZREN AL, PR 1) 2R Y 3 B DX A T 2R 58 S AE
g o) R A A A O B T o i S SR R L H
FEATINZRAR T , LS TI05 17) 2R A 05 W2 5 i i 4y 28
A 1oy 5 1) 230 DU S A I I R X T 00 2 X A 1) 2
K AR FE S AHGE |, 52 BURT R F0 06 A LR A, 3 fe X
MAR PR RE . PR 1) 2R A S5 F I 1A 1R

(a) T4R2E ST P 1) SR (AL D)

(a) Side-frame cross-braced bogie (upward view)

(b) BIHZEAZ % R ZE (AL D)
(b) Sub-frame radial bogie (top view)

PR {0 2R S S A% He ) SRR R A ZRAGE 1) 1) 2

Fig.1 Side-frame cross-braced bogie and sub-frame radial

bogie

1.2 FERRSHYER

P o 2 1) B ) B A B R S B00M ) Clan il = i
PR RO HEE R FEEARSHES R
DRl e 45 i) 26 b o8 U T I BRI AS SR AR i A 1) 2
H 2 E 2 300 kg — &R Fe 0 2 Aor Wi BE 7 A A 22 L
AN G, R AL B A 1) B = 1) W 24 HA ) 4R
A8 NP AR 1/10, 3% 2 PG 0 2R 5 R S 80
R Z Ak 5 55 56 R 2540 25 57 I 2058 S 3 4
Ti) ZRAE A2 A 48 [R) A7 78 28 SCRLFT 9N R 1] S5 2001 B
T ) A) AR i) 2 i) 08 DU) A T i 5 6T [] 7 7 56 6 A2 1)
BT IVE W AR i

2 HAFERE

2.1 FER-HEBREGIHNFEE

HT T b 1] AR S A = R 1] R ) Bl L
3 2 A [ Sy RS o 2 ok S BUAH L DR sl A
SRR AT SR A = A 1) 22 O FE Al ) 2 -
TG ) Iy AR U R 38 S R R X A
Ti] 25 B 2R FH 25 280 ) N 1] R [i) PR 47 5P AL YD
T oA U ) 5 AR 2 A O R TR B R L
AE S WA TR 2 SR sl i 5. i B4
PR 2% 1& Sy 80 t 9 3d H i 4 42 00, gk ROF LA
e B Z B4 Copery SEBRIEIR ™ LI 2546 2% 180 42
M2 T60 FLiE 4 S AR S8, 11 BLIR BE L Bst A1
3 B A TE R T RO LIRS 3 ) 2 R R
F A R AR 56 2 B R DL 3Gk 21

2.2 HMEASHMULER

SR f iy £ S A0 2 R o YRR R
SRAE AR 2, R R B R e B & 1/R,, S A
SRS o I | B N 7 82 o N Y 18 N S
i R AR Ak AR Y R G A R B S s R R
R BB o R T G2 M = A 0 e 28 48
R 1 e — i A T g 3R v ) ARk
PR 2 R Y 26 A % 22 TR R B il £ R v Rl R
AR AY, 3 3 BURLE - E L . AR E R T 1
BF, R4 30 45 AR 38 2 e ek A7 8 R0 o il 4 B TR]AS
], ZE 445 3R R 32 2h A2 b I AS — B0, A0 B R) 25 SR A7 AE
AR ST sl RN %G 2y, 1 51 42 iR AR L

HE WEAMg, W%, WEAES%, HR

BT | E*f%ﬁtiﬁ

I
Bty

K2 il il 4 e AR 2R

Fig.2 Schematic diagram of a typical curve line
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Effects analysis of curve geometric parameters on wheel/rail dynamic
interactions between different freight bogies

YANG Chun-lei', HUANG Yun-hua®, DING Jun-jun’
(1.College of Intelligent Systems Science and Engineering, Hubei Minzu University, Enshi 445000, China;
2.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The 27 t axle load side-frame cross-braced bogie and sub-frame radial bogie are the two heavy haul freight bogie devel-
oped recently in China. In order to comparatively study the curving performance of the two bogies, and analyze the influence charac-
teristics of the curve geometric parameters and the excitation of track spectrum on wheel-rail dynamic interaction of different freight
bogies, the heavy haul freight vehicle-track coupled dynamic model and the parameterized curved track model are established,
where the structure, the technical parameters of the bogies and the related requirements of heavy haul curved track are comprehen-
sively considered. The results indicate that , the sub-frame radial bogie has relative advantages of curving performance on small ra-
dius curves (R<<800 m), and the smaller the curve radius is, the more advantage it has, but the increase of curve radius and track
spectrum excitation will weaken the advantage. The dynamic responses of the two bogies to the changes of rail superelevation and
length of transition curve are basically the same, the comprehensive wheel/rail dynamic responses of both bogies are small within
the deficient superelevation value (0~15 mm). There is an inflexion point for the length of transition curve, and the inflexion val-
ues of both bogies are almost the same. When the speed is 80 km/h and the curve radius is 800 m, the calculated inflexion value is
about 50 m, which is consistent with the minimum length of transition curve specified in the standard of Code for Design of Heavy

Haul Railway (TB 10627—2017).
Key words: wheel-rail dynamics interactions ;bogie ; curve geometric parameters; 27 t axle load ; curving performance
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