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Abstract [ Objective] With the continuous development of

urban rail transit and the ongoing expansion of metro lines, the
service environment for metro vehicle bogies is becoming in-
creasingly complex. This poses new challenges to the opera-
tional safety and reliability of bogies. Therefore, it is necessary
to study the actual in-service performance of metro vehicle bo-
gies under complex conditions. [ Method] The vehicle bogies
of a Shenzhen Metro line are selected as the research object and
their long-term in-service performance study is carried out.

Comprehensive line-tracking tests are conducted targeting test
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lines and test scenarios under various working conditions, with
multiple rounds of testing performed within a single wheel re-
profiling cycle. Data are systematically collected on wheel con-
ditions, dynamics performance, structural strength, and vibra-
tion characteristics of metro vehicle bogies under real operation
conditions. Trends for wheel radial runout distribution, wheel
out-of-roundness characteristics, equivalent conicity, and roll-
ing circle wear are obtained. Vibration acceleration test data of
bogies are acquired by placing test points, and the dynamics
performance evolution law of bogies is comprehensively ana-
lyzed in conjunction with the wheel condition data. Additional-
ly, eight key dynamic stress measurement points are arranged
on the bogie frame to observe changes in critical stress loca-
tions under the unloaded and the peak passenger load two oper-
ating conditions. [ Result & Conclusion] Since wheel radial
runout has the greatest impact on wheels, periodic monitoring
of wheel radial runout should be strengthened. The weld joint
at the motor suspension bracket is identified as a high-risk loca-
tion, requiring regular monitoring and maintenance.

Key words metro vehicle; bogie; line tracking test; service

performance

MEAFA, ] B 3uk i I S8 0 e IR ALK, K
JREFEDR, PR IE T BRI AT 55 . ML BR AR
g 1) R A DA M R ) 2 2 B B S BEAZ O TR
AR 22 AR AT R B EEIER" .
BRI RS S AL, 42 0 IR A 1 B f 28 Ak T
IR, 33 X M kA2 AT B9 5 4x R R T 4 i Bk
W MEAN, R AR I ) S AT T A E
DA 5 10 22 57 45 ik 4 50 7 1) 217 E T 0
AR T IR

SCHRE3 TSt 1 FH LRSI v s 2] 4 e B3 1 e )
KR 2 o SCRRE4 THR T T 26 T HLae=r ] (9 ik 51l
BB AR e ) AR PERE BT 5T T 1% o SCRRLS 1A BF
GETT TR BT AR5 1) 2R A IRABERE , I AR S B v
DUBRH T 4RI SCRRT6-7 ] X i 8] 42 8 42 40



£7H

PEAT T RAR R BE R B, X 3l g =AM e A | H ik
BriB iz FIAR S B X AR S 2B 47 1 70 M A Ak
H, SCHR[8 ] 45 & BUA Bodls A St AT 45 2R, X 42
PRI I BE | o i SR A2 9% 5 77 i S5 BEAT T4
FHO T, A 55 5 A2 25 A 1 W 42 i IR A
PEREZ T B 4hie . SCHR9-17 IXAR Z&AF T Y
ST S DAL S I G RS B O S E L 2P
B 1S AR S M RE A HAR SN o SCHR [ 18-20 ]
INE TR BEAEOT 5T, BT T 4248 218 X MU Bk 4
T 1] R 500 FEE 52 W) R ) 3 5 ] 2 Ttk 2 A
BRI Z I IERE 2 (A LR PR Bl , 237 E R
SN AAB AT PR AT IE 1, o2 X AL B8 1 77 i
FEAE—E R . SCHRL 21 ] 8 R SR 55 B B T
JCHRBUAR B TR 22 W B 25 W I e 7, DL s
UG S BB R A2 AT R S I W 0 Rl B2 W, Ay
AR 7 VR B STt B B 107 1A MRS A SOk
JABRERT R, R 280 H A B R G0 2 i 52
MR A G 1) 2R A IR A R T B 4 R B RE )
Bt Bl 5 e A RSE g 3 A MU, XE DLAR - 3 45 5
MR AR 1 SR LT RE A

T RS DR IR T U TE Sl A s AT 4
A 2 IR EE T 1 4 IR AL Pk BE AT BT 5T, OF
B TS AIR AT 0T 1tk A A 1) 2R B 1B A 1) IV X A
il AR SCLATRIINHE 3l Bk 24 % 2 A 2 1) 28 g fF 5 %8
G0 T AR R ER L, 20 M 1 Bk 4 A 1o
BRI IR BEERE -
1 ZRERERREAR

TEICRIINHE H B2 e 4 4 e 1m) BB BT 580 42
XA T R IR P REOF 5T . IR 9 s K
WAL R xRS IE GE GE 2 AE T, K
B AR S TIZ AR iR AT T, M 41
IR AT a7 AR IO K dh T LA A2 2o A 1] ALY
ok, M ZE 2R B R %0 B s
100 km/h, 2y 6 Y5 4mdl A BUHIERSI A, N 4R 55 1)
AR R A M R, AE 1 A B R I ) 2 R R AT
Mt

o ETREMIFRIEEAEME

0 R R AR AU RAR i e 1 4R
FIZEBATTT

A ]

K1 IR S 4R K

Fig.1 Diagram of a Shenzhen Metro line train
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Fig.2 Evolution law of wheel radial runout of cleaning vehicles without tread cleaning
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Fig.3 Evolution law of wheel radial runout of cleaning vehicles with tread cleaning
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Fig.4 Evolution law of wheel roughness amplitude
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Fig.6 Variation trend of rolling cylindrical wear amount on
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Fig.8 Layout diagram of bogie frame acceleration

measuring points
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