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Structural Analysis of Locking Parts in the Gauge - Adjustable Wheelset
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Chul-Su Kint - Cheon-Soo Chang - Seung-Ho fang - Jung-Kyu Kim

Abstract To reduce the cost and time of transport in Eurasian railroad networks such as TKR, TCR and TSR owing
to the problem of different track gauges (narrow/standard/broad gauge), it is important to develop the gauge -
adjustable wheelset system to adapt easily to these gauges. Moreover, freight trains having the gauge - adjustable
wheelsets should be passing various curved tracks in railroad networks. Therefore, to assure the safety of the
gauge-adjustment wheelset system, it is necessary to evaluate integrity of locking parts in the system using stress
analysis. This study is focused on analyzing contact stress of locking parts by using FEA(finite element analysis)
simulation during the gauge changeover operation and freight trains' service in the curved track, respectively.

Keywords : Gauge - Adjustable Wheelset System, Contact Stress, Finite Element Analysis, Muti-Body Dynamic Analysis
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Fig. 1. Locking parts in the gage-adjustable wheelset system
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Fig. 2. The changing process of the gage-adjustable wheelset system
when each axle passes through a special installation mounted
between tracks of different gauges

50

Wheel

B
o
T

w
o
T

N
<
T

Displacement (mm)

iy
[=]
T

« = 10 km/h
== 20 km/h
—— 30 kmvh
1
4 5

Time (second)

Fig. 3. Displacement history of wheel in locking parts during the
gauge changeover operation
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Fig. 4. Contact force history between the locker and the flange at
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(a) Finite element model
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Fig. 6. Finite element model and boundary condition
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Fig. 7. Stress distribution of the locking parts during the gauge
changeover operation
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Fig. 9. Lateral wheel load history in the curved track derived from
dynamic analysis results
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Fig. 10. Contact stress distribution of the locking part in the Gage
- Adjustable Wheelset during a freight train’s service in
the curved track

o SRS} A7 AE, AE A AE 29
ol 4] FAJo EAYFIT) Fig. 10(b)= 2 F-E2E50] Frh3

>i of

go] EAek= Xlzdoiw Azl uhE S ol vehd
olct. o) M52 Fig 10l Hi= viel o] Fzhs
ool -0k g9 79%71719} g2l dEatolol A wst
= 152MPa0]E}. o|=HE HAR FYA| FFHF M
2 R pELze) Aer) oF 308 A% =) whebA )
7&7} Haias At 7H e SR s 298 A
Sl & 28-88L w=th

4 88 E

& 42 BE dojd 82 ohFat At

m

(1) AR 7P TN ot Alg ol ol gste] 7]
2 7P RN s Fol Y 9 71k v



[
[«
re
A
[il2d
]
1
o
rH’
Ao
o
=
H
=
ot
N
o
o
o=}
i

28 AEslgit AT A $AwA 2

AR £=9| Z70| et FASAT, A8 AT @
SIghe LHSHE ol Z178HY BN Lol wE

AL RFA 2 A% dAsihs AL
ARt
() =48 npERYd UE HyEYe) WuslE ujwsdy,
S0 Auglol 82N Aukad o4 Hr} 2
TS o] Wit whebA] A PEREA AR
AR ZEFREE Afol9] uhe] o5t BEAS sie
% 9kE Wb Tesor Bk e Ak
() AR AP AFRESQ) F29A
off me WAEE AjFgeREs Wristel. ojule)
kg BIet A1 Aolol B Al 2
FEAAM Bstgen, 1 RRANY e e
ATIMPaolch o\23el ARBTINA WA 2o
o] AEHER FTHS oA Tho| = LS wet
FHEE o] SHlEA ZEESL Akt HEAzlo] o]
FAY bdstA AN 4 9tk
(@) EFA= ZAR TN 249 A8 Il AIRE
o A58 2= 9 ol Blsigon. AY ¥&S
ge APARTEY Ao} el 2F7ITek AEAfe]
oA WAISH: 152MPaolth. o= A7) melFel
&0l gt £i(SCa107h) 2] B Z2FtE ofujol Fgsins
AFHEO) FUEL AN

2ol 2

B a7 nlEss i) gses AdnEn
o @A o) olZolRri

10.
11.
12.
13.
14.

15.

- U, AeE, T4 (2004), “af9] AT AARQ) 71eF
=4 Hla A9, FFA=] FASEH] =24, pp.645-651.

. Brochure, SUW2000 (2000), Polish System of Automatic Track
Gauge Changing For Wagons, Coaches And Traction Vehicles
in Transcontinental Railway Traffic

. Sanchez-Gonzalsez, J. L. (1984), “Variable gauge axle”, Rail
International, pp.139-148.

. 'W. Saliger (2000), “Gauge-Adjustable Wheelsets”, Rail International,

pp.7-13.

olF Y, i, A, FeE, U3 (2004), “HZPPAGR

& E5A2He] T8t 4P, AR EASteE)=

4, pp.773-777.

- OJRF, widl A, e, AT, T4 (2009), “BHAIAIE o4
g AP 2LE SEA2E Y] HEY S, T
EA8av3=E3], pp.379-384.

- BT, Usle, TEA (2005), “EHol =g AAE gt A
PARA NEAEAR, BEAEsE 2AseE =827,
pp-281-284.

. AHLEE (2005), ANTIARR] e, Srias4rle
THEALY 42Pd = BLILAL

. UIC 510-4, 2nd ed. (2002), Wagons - Variable-Gauge Running

Gear for 1435 mn/1520 mm and 1668 mm - Recommendations

for Bilateral Agreements".

MSC. SOFTWARE (2005) MSC.ADAMS. ver.2005.

ASM International (1995), ASM Handbook, Vol. 18, pp.71-75.

MSC. SOFTWARE 2005, MSC.PATRAN. ver2005.

MSC. SOFTWARE 2005, MSC.MARC/Mentat. ver 2005.

UIC 518 (Testing and approval of railway vehicles from the

point of view of their dynamic behavior - Safety - Track fatigue

- Ride quality.

B2, olsd (2006), “FRI7IHABRI FEA ¢AFA, g

SERI =T, AW, 43, pp.461-466.

(20074 99 4% =834, 2008 29 259 ANYR)



