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A Study on the Accelerated Life Test of Axle Bearing for Railway
Vehicles Using Rotational Speed-Temperature Variation Curve
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Domestic railway-maintenance technologies have been developed over more than 100 years of railway operation. Based on
these technologies, we are striving to localize the vehicular parts, while the component localization is currently from 90-
95%. Foreign manufacturers' products, however, are still used in the manufacturing of major core components. Bearings
are one of the key components in the support of the rotating shaft, and they are the essential components of major railway
parts, like axles, electric motors, and gears, as they ensure the running stability of railway vehicles at high speeds. Among
them, the axle bearings need to be protected against damage not only due to the possibility of a failure, but also to avoid
railway accidents, so a high reliability and stability are required. Therefore, the durability test of axle bearings is both costly
and time-consuming. In South Korea, the development of axle bearings has not occurred, but several test benches for a
bearing-durability test have recently been developed. The characteristic curve was created using the temperature change
according to the rotational speed of the bearing, and the acceleration index was obtained from this characteristic curve.
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Fig. 1 Axle bearing structure (NSK 130JRT0S8)

Table 1 b,, of radial roller bearing

Bearing type b

Cylindrical roller bearings, Tapered roller bearing and

Needle roller bearing with machining ring I

Normal needle roller bearing 1

Spherical roller bearings 1.15
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Table 2 Maximum £, of radial roller bearing coefficient

Table 4 NSK 130JRT08 axle bearing specifications

D,cosct/ Dy, I Producer NSK
0.01 52.1 Type Double row cylindrical roller bearings
0.02 60.8 Inner diameter 0130
0.03 66.5 Bea(rrﬁfl;‘ze Outer diameter 0235
0.04 70.7 width 170
0.05 74.1 . Cr 895 kKN
Capacity (kN)
0.06 76.9 Co 1,520 kN
0.07 79.2
0.08 81.2
0.09 82.8
0.10 84.2
0.11 85.4 Plague » ‘
~— Hydraulic
0.12 86.4 actuator
0.13 87.1
0.14 87.7 o
B late
0.15 88.2 o pa; .
otor /
0.16 88.5 Torque meter \
0.17 88.7 Couping | .
Bearing block
0.18 88.8 Bearing stand
0-19 88.8 Fig. 2 Bearing life test bench diagram in KRRI
0.20 88.7
0.21 88.5
0.2 552 BE 5k £ AEE L A B o|2iE Mg 27
023 579 or1e] e S 913 Aldeleh
024 875 Holge] Fame S 58 Aol Awel SN ARt §
025 87.0 At B2 R PALS thg Al(S)e 2t
0.26 86.4 r r 1
field " field I
0.27 85.8 biost = tﬁeld(T ) = tﬁe,d(]_ ) 5)
test test
0.28 85.2
0.29 84.5 0:]7]}\‘1 ttesh_. 7]"“!“1]/\]‘@0“/\‘1 H‘“Oia"] _/F 0]—]— tfeld'_‘ /\]-
030 83.8 S220A ol ne 9 WA Q] Aol & AtollM=

D,,. is the pitch diameter of the roller set, The value of £, not shown is

obtained by linear interpolation

Table 3 X and Y coefficient of radial roller bearing

I r,
“L<e —_->e
Bearing type E £ €
X Y X Y
Single row 1 0 0.4 0.4 cotr 1.5 tanx
a#0
Double row 1 045cote 067 067 cote 1.5 taner
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Fig. 3 Bearing life test bench and control room
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Table 5 Performance specifications of bearing life test bench

Item Specification Control variation
Vertical load max 25 ton 100 kgf
Horizontal load max 18 ton 100 kgf
Rotation speed max 5,300 rpm 50 rpm
Rotation torque max 800 Nm -
Motor 65 kW -
Table 6 Bundang line specification
Item Specifications Symbol
Full vehicle weight (kg) 64,699 Moy
Weight per axis (kg) 16,175 -
Wheel shaft weight (kg) 1,692 my
Wheel diameter (mm) 820 D
Maximum speed (km/h) 120 -
Fo=12,05x 0.85(104+5)
2 3
1.2 4, 158,600 ®
= 12x05x 0.85(10 +’T)
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Fig. 4 Temperature variation according to each rpm
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Fig. 5 Rotational speed-temperature variation curve
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