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Abstract To reduce the cost and the time of transport in Eurasian railroad networks such as TKR(Trans-Korea
Railway), TCR(Trans-China Railway) and TSR(Trans-Siberia Railway) owing to the problem of different track
gauges (narrow/standard/broad gauge), it is important to develop the gauge-adjustable wheelset(GAW) system to
adapt easily to these gauges. The Korean GAW system is developing and will be adapting to the brand new
freight trains' to improve the conventional overseas GAW system. In this study, structural and durability
analyses are performed from the viewpoint of the safe-life design. The core parts of the system might be safe
in range of 1x10’ cycles from the result of durability analysis. Moreover, to examine the safety of the system
while running on a track, rig fatigue test was performed according to UIC code. The safety of the Korean
GAW system is demonstrated through testing that all safety-relevant conditions are satisfied.
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[Fig. 1] The core parts of Korean GAW system
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[Fig. 2] The changing process of the GAW system

3. Al

el

HEEH
==

3.1 A A3

=z
AEL BEske ABE Fotol 1% Wolokaltt. of
e oA 7H =M 1% o B
AP o] g el =Al 1S st

5670



AP SFALE] WP Bt

of el #2E2AE A4

Z 30 DEskg RIS AXgth 2 AA F
Z(axle load, P)2 3} A7 828 1
olt}. 18 32 UIC 510-40] &
FA(Py) E LR P) shaolgguetd Aolk. 2L
2 09 4= AR fS5A 4 e g g 2AE
o AAEEGS UEhd Aotk A SFAAHE
UIC 4ol &3t A8 Fote] g2
7t BEoA ok e G 55
AHES HES)

o=

10 cycles7HA]
g olg) o

3.2 Al

3.2.1 XM=

E Ao Ast QAL 5229 Blazto g 114
7, E0A), Fa7179 AHEL SF50A0|w, AL o) 7
AL SuPYZolH, Axsr W Zaz| L SC410,
A} 2FF-2 KS R 9220 & KS R 9221 FZ 0|4 A4
RSWI, RSAlO[TH5]. & 2& 1 x| AE o] Ao u}
71AA EAE A Aol

M s

[Table 1] Fatigue test conditions of UIC 510-4

; Vertical Transverse
Stage | N> ' | load, P, [kN] | load, P, [kN]
Cycles - -
Dynamic Dynamic
1 6 X 10° +0.5P at 4Hz +0.3P at 2Hz
I |2 X 10°| +0.6P at 4Hz +0.36P at 2Hz
11 2 X 10° +0.7P at 4Hz +0.42P at 2Hz

* P: axle load(22ton)

6X 108 cydes 2X 10 cycles 2X 108 cydes
= 07p
= 06 [
<P AL AN N AN sesaonsr,
: M AVAVAVRVAVAVRIATRY
Boaw v
0:36P
3 i35 ~ ANANAYAY ,/\\‘ [\ Transverse load, P,
\IAVERW)
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[Fig. 3] Fatigue load histories of UIC 510-4
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[Fig. 4] Rig fatigue test of the GAW system

[Table 2] Mechanical properties of materials for GAW

system[5]
. Yield Strength | Tensile Strength| Elongation
Materials [MPa] & [MPa] & [27]
SF50A 330 526 39
SC410C 247 476 31
SUP9 1275 1324 34
RSW1 420 835 14
RSA1 295 590 20
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[Table 3] Material constant of S-N curves[5]

Materials A b
SF50A 360.58 -0.038
SC410 518.08 -0.084

SUP9 734.51 -0.029
RSW1 467.74 -0.015
RSA1 495.79 -0.039

Spring

G

‘ Shaft Wheel
Spring }—» Glue contact body Locker }— Touch contact body
Spring holder

Flange

(a) Contact conditions

P, Vertical Load

Transverse Load -P,

(b) Applied loading type condition

[Fig. 5] Boundary and contact condition in standard gauge
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von-Mises

Max. von-Mises stress :
109 MPa at Wheel

(a) 0.7P) and -0.42 P,

Max. von-Mises stress :
129 MPa at sha'Ft

(b) 0.7Py & 0.42P,

[Fig. 6] Stress analysis results of the GAW system in
standard gauge
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[Table 4] Comparison of static test and analysis results of

wheel
Test Analysis Error(%)
1 -34MPa 1 -35MPa 1
Wheel 2 -48MPa 2 -49MPa 2
3 -14MPa 3 -15MPa 7

nner face Outer face

[Fig. 7] Measurement position of strain gauge in the
GAW system

Max. von-Mises stress :
110 MPa at Wheel

(a) 0.7P) and -0.42 P,

Max. von-Mises stress:
116 MPa at shaft

(b) 0.7P; & 0.42P,

[Fig. 8] Stress analysis results of the GAW system in
broad gauge
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[Table 5] Safety factors of major parts for GAW system

Max. von- Fact ¢

Mises stress | Yield actor ©

GAW System |Materials [MPa] Strength Safety

[MPa]

(@ | b (@) | (b)

Locker | SF50A | 45 89 330 | 73137

Standard| oo | Rsw1 | 109 | 61 | 420 |39 |69
gauge

Shaft | RSA1 | 100 | 129 295 |3.0]23

Locker | SF50A | 16 8 330 (20.6|41.3

Broad
gauge

Wheel | RSW1 | 110 | 58 420 | 38|72

Shaft | RSAI1 89 | 116 295 33125

@: 0.7P, and -042F,, (b): 0.7P, and 0.42F,
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e 2 AR SEAAEE UIC 510-49) Qa7

Safe ‘

[Fig. 9] Results of durability analysis according to UIC code
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[Fig. 10] Results of Non-destructive testing after rig
fatigue test(107cycles)

[Table 6] Comparison of results between rig fatigue test
and durability analysis according to UIC code

Tyoe of Max. von-Mises Durability Rig
y: . stress[MPa] analysis fatigue
U,
gaug (a) ®) (<10 cycles) test*
Standard 109 129 Safe No crack
Broad 110 116 Safe No crack

(@: 0.7P and -042F,, (b): 0.7F), and 0.42F,
*: UIC code 5104-4(on the condition of Fig. 3)
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