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Abstract [ Objective] At present, the lack of monitoring
means for the operation status of key components such as axle
boxes, gearboxes, and traction motors in the daily operation of
urban rail transit trains, makes it impossible to realize the fault
early warning and tracking of the key components, and meet
the requirements of precise maintenance of the trains. To adapt
to the demands of intelligent operation and maintenance tech-
nology development, it is necessary to study and solve prob-
lems of the operation status monitoring and the fault early
warning of key components. [ Method] In view of the current

application status of comprehensive monitoring technology for
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railway vehicles, it is proposed to set up a track side compre-
hensive monitoring equipment of the line based on photother-
mal imaging technology and acoustic diagnosis to collect the
temperature and noise information of the key components du-
ring train operation. Dynamic monitoring and fault diagnosis of
the train key components is realized by establishing a fault
judgment model. [ Result & Conclusion] Photothermal ima-
ging technology characterizes its detection as multi-points,
large coverage, strong vehicle model adaptability, accuracy,
and visual results. When combined with acoustic diagnosis and
other technologies, it can realize real-time monitoring and fault
diagnosis for the train key component operation status, provi-
ding technical support for precise maintenance of trains.

Key words urban rail transit; vehicle; intelligent operation

and maintenance ; photothermal imaging; fault diagnosis
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Tab.1 Comparison table of maximum shaft temperature consistency
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Fig.1 Thermal image of a traction motor



ERE:

2 MBS ERR

MR AN A 22 5 HUBIL I FR A L IBCAH T | A 45
PRI AR B O S 2%, A2 8 Fras AT i R, HUk
IR A )l B8 AR O A LA S B &2 2 AR A AT RS
ORISR, O 1 PR UE 4 BRE 12 DRI 9 9 10 1, 30 5
TR T2 A W P ) M0, 368 ok ik 38 e 7 A A
JRE ) i U 52 S A2 T
2.1 WESHEAE

i 2 55 3 12 W R DG R — AR BILR 4R B 1 2
T it B A PR B DXl B O B, SR G X
St e IR VAT B L R v ik R A X S A R A
KU, foeJm HEAT [ 50 AR [R) 38 41 oR e %o EE , 0 7 T
R, SEBLBCRE 5]

PSR R AT E T A S S,
HH/INE AL 73 A7 53005 B BUEC S A5 5 Ak 1) A A
FEASE 4 BP (S I fe il ) i 22 o) 248 st S R
BB o
2.2 WpEfEHREY

T S BUER A B i R PR T 2O A AR AR
TE— B E L

F, = ZfaiTL,- + z_lﬂiCL,-

A
Fy

B PERY BB
KR i TR 4 O TR

B—— X, i (M Bk

T, ——WBPF IR ¢ BRI R

CL— I I i MRS SR

S5 B KRR 7 K T 2o 3 A
543 2 AR T 4 BOR TR, 9 T 2 0 1)
BRI M | ST S T

LM Bk 0 1) 7 05 o 9, i k9] 7 R
RIS B B 2 R

F2 AEEGSREH IS
Tab.2 Fault discrimination idices for different components
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Fig.2 Thermal image of motor fault alarm
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Fig.3 Thermal image of motor connector
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Fig.4 Photothermal image of the axle box
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