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Analysis of Vibration Parameters for the Fault Diagnosis of Reduction Unit for High-
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The reduction unit is one of the most important components in railway cars, due to the
transmission of torque from the motor to the wheels. Faulty reduction gears in high-speed trains
result from excessive wear on the gear or damage to the gear. These types of gear defects have
a significant effect on high-speed rail operation and safety; thus, a diagnosis system for the
reduction unit is needed. Vibration diagnosis technology is one of the most effective diagnostics.
In this paper, the vibration parameters of a reduction unit were evaluated during a driving-gear
test and a full-vehicle test, using kurtosis and the crest factor. These tests were performed under
normal operating conditions; a specimen tester was used to diagnose problems in defective

gears.
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Table 1 Vibration parameters for fault diagnosis
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Fig. 1 Detail of reduction unit for High-speed train
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Fig. 2 Measuring apparatus of reduction unit using
driving gear test for KTX

Table 2 Test conditions.

Test conditions
Maximum speed test (300km/h)
= 0Tor, 3,000Tor i 200

= Acceleration : 2min, 300km/h :
2min, Deceleration, : 2min i

Remarks

g

2 min

Powering test km/h 2min

= 1000Tor, 2000Tor, 3000Tor n, f E

= 100km/h : 2min, 200km/h : 2min,
300km/h : 2min Time

o] SAskslrh APxL Table 294 #2o] HaL

Z(300km/h)et o] H-&z7io

o) g /qrg < Fselch

2= Wste] gk &

Tae L}Ehﬂi lom, Fig. 4=
é vl akglvk. Ao

£7] 719l &=

| BAgle
O]O]’«] Eﬂaa L]'E]'LH—‘E‘ ']—%

30 m Ay o
ES
o o
Foa
[‘1[‘

N e N R
0%
o
il
i
L
N
it
W,

xR (i=12) 0

AN, Z, Zy= A1, 22k AETE
N, Ve &= (km/h), d2
%dﬂ

42 7)oje} Qlel

-1

49| 7)o}
252 47 (m), RE

7101¢] 7]ojnl& vERIL,

Fig. 3

——100km/h
- 200km/h
-=-=300km/h [

@

ur

IS
sl
-

w

Crest Factor

[N}

0 10 0 3 40 * *
Time (sec)
L
. —100km/h [__|
i - 200km/h ||
- = =300km/h
@25
3
2 2
3
215
1
05
0 £ I A9 o s
¢ 16 20 30 4 » *
Time (sec)
(a) 0Torque
7
' ——100km/h| |
- 200km/h
§ X - - -300km/h [ ]
s 4 8
w -
-
FE
[*28
2
1
'
o 10 . % % ®
Time (sec)
4
: ——100km/h
I I 20Ckm/h | |
- - -300km/h
@25
H
g
£ 2
=]
213
1

Time (sec)

(b) 3000Torque

Test results on 2nd gearbox of reduction unit for
KTX

QTor

--------- 1000Tor

- - —2000Tor

3000Tor [

Crest Factor
[ T S T T O e )

Time (sec)



ol
H
)2
]
Ok
gy
ol

|X| ® 30# 73 pp.679-686

July 2013 / 682

33 —QTor
e 1000Tor ||
- --2000Tor
——3000Tor [ |

N

N w

Kurtosis
-
T

Time (sec)

Fig. 4 Comparison between test results on 2nd gearbox
of reduction unit for KTX
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