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The gear-reduction units of Korean high-speed trains consist of a motor reduction unit, an axle gear
box reduction unit, and a tripod joint shaft. A reduction gear unit is a gearbox used to reduce the
rotational speed of the input shaft to a slower rotational speed on the output shaft. This reduction
in output speed helps to increase torque. Defective reduction gear units in high-speed trains are
caused by damage to the gear or by gear fatigue. To diagnose potential problems, it is important
to know the vibration characteristics of the reduction gear units. In this study, we analyzed the
vibration characteristics of reduction gears under various conditions. The test setup included a
full-scale test rig to evaluate reduction gear under both normal and extreme operating conditions.
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V = speed of train(km/h)

Z = number of teeth

D = wheel diameter(m)

R = gear ratio

fm = gear mesh frequency(Hz)
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Table 1 Specification of sensors
Model

Sensor Operation range

Range : £250g,
Accelerometer |8766A250AB | Limit : £500g

Freq. : 0.5~10,000Hz
Sensing distance :
10~20cm

Photo sensor | E3S-ADI11
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Fig. 3 Test rig for driving gear test

o

e
1)
2
e
o,
S

T FolE , 4 Aol Holup AAEA
& flste] Msdde] Frkske AR A P
woll diste] F3k £AS ko] Fig. 4(b)ell e}
Woh F3e BAA9E BY, 93 F57F A
2 dAsHA] de AR Kol thate] xlEo] 13}
&Aoo mAE JFL 2 AoF YERTh
Fig. 5()v F44%52 23 #5349 A5
S Mlasiginh 12k @A R 23 4R
Srmete] Aol Ee Zlow yEdon, 2
&R ] v)ojut) oY e B FA4z]

-
o
=
m
M so o

W
=
S
T HNRE FolE t}. Fig. 5(a)°] A
79 v B ¥717] 52 3 w2A o o
E AdF Fue] A7l 7otz M
Wol Jbg A3 WAYE, HYAFe #o@
YERT ol & F3te] AEF ddd og WEo]
A&7 gHEH e AFHY Ao AS &
S ek Alojukze) AFo] MojY AEWT %
24 7]o] Ae]2R Fso] HEHE FAoA 7]
18 T T T T 5
—=— Ist gearbox
3’15' —e— bogie .
= 14 43
2 5
& 38
5 g
Q
3 17 €
2 e
] 13
o}
0
<
£
x
=1
3
8‘ 1 1 1 1 1
200 300 400 500 600 700 800
Time(sec)
(a) Comparison of vibration level
7 5
—a— 1st gearbox
6 —e— bogie
d4
S 5- 5
g 2
= 1°2
£ g
x
2 123
3 8

0 1000

2000
Frequency(Hz)

(b) Frequency analysis of the A region

3000 4000
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Fig. 5 Results of 2™ gearbox and axle box vibration
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