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Durability Evaluation of the Gage - Adjustable Wheelset System According
to UIC Standard
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ABSTRACT

To reduce the cost and the 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. The gauge - adjustable
wheelset system in the transcontinental railway have been proposed as a more effective way in
comparison with other techniques for overcoming difference in track gauges. Assume that the freight
train with gauge adjustable wheelset system is running from domestic train network to TCR, TSR in
Eurasian continent, it is necessary to estimate the safety of this system. This study is evaluated at
examination of safety for freight train with gauge adjustable wheelset system by simulated durability
analysis. Moreover, the predicted fatigue life at running track using the durability simulator was verified
by the durability test according to UIC standard.
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Fig.1 Gauge - Adjustable Wheelset System
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Table.1 Static / Fatigue test conditions of UIC 510-4 *P = FF 22ton
Vertical Force [kN] Transverse Force [kN]
Stage No. of Cycles ; - - -
Static Dynamic Static Dynamic
| 6 X 106 P +0.5 P at 4Hz 0 +0.3 P at 2Hz
" 2 X 106 P +0.6 P at 4Hz 0 +0.36 P at 2Hz
11 2 X 106 P +0.7 P at 4Hz 0 +0.42 P at 2Hz
6 X 10° Cycles 2 X 10° Cycles 2 X 10° Cycles
X [
= - Vertical Load, P, [kN
k=]
@ 45
o 39
4 32 ~ \ ,’\ /\ i - Transverse Load, P, [kN]
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Fig. 2 Load History of UIC 510-4

Cycles

a) Shaft b) Wheel ¢) Locker
Fig.3 Finite element model of Gauge - Adjustable Wheelset System
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P, Vertical Load

Transverse Load -P,

b) position of Locker and Groove at Standard gauge
Fig. 4 Boundary and Contact Conditions of Standard gauge
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T2AE SAR R Ural o mE g ElA Aottt Fig. 5()F # tldte (72 85 =183kN, % 3k
F=-45kN)S F-olstd vebd A EA ol o] Hu von-Mises &2 ZHFolA 109MPa ©1 ™, FHoF F9]
© Ao wF Fiolvh 1§ 5(b)v= Hulete (74 ke =183kN, T8 3tE=45kN)= Folatd LEbd A
Wz A olm & Huf von-Mises 83> AF5olA] 129MPa o™, FHeF 9= AF/Fe] EF2olth. Fig. 6
@< (b)y= XEFA A UIC 510-4° +3 FHulsts (T2 8t5=183kN, 5% 3t5=-45kN)alellAl #Hzt 7k
THAIAE] FHok HFEH von-Mises 5325 WEFH Zlo|th Fig. 6(a)c #H7<] von-Mises & &5
LERH Zlojtt, ofef st FHo-§¥> 109MPacl ™, FHek A= 2] ¥ FiEoltt Fig. 6(b)y= w7l
T-219] von-Mises &% YEFH Zlojth o]e] thst Hoj-§2> 45MPagtol™, HoF A= Fa7]T- ?F
% wolth, 183 Fig. 7<= 1% Fig. 6% s Yst T2 8% 183kNI WS EEl st FH3sE 45kNstHol A
e

Max. von Mises Stress = 109 MPa at Wheel Max. von Mises Stress = 129 MPa at Shaft

o

a) Max. Load(Vertical= 183kN Transverse= 45kN) b) Max. Load(Vertical= 183kKN Transverse= -45kN)
Fig 5. Finite-Element Analysis for Standard gauge of Gauge - Adjustable Wheelset System
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Max. von Mises Stress = 109 MPa at Wheel Max. von Mises Stress = 45 MPa at Locker

a) Max. von-Mises stress of wheel b) Max. von-Mises stress of Locker
Fig. 6 FEA of Major parts for Max. Load(Vertical= 183kN Transverse= 45kN)

oF R S| Aot} Fig. 7(a)= FE 2 von-Mises S8 EE UEldl Aol o]of thit FH oS-
2 61MPa°l ™, FH A= AE FH FEolt) Fig. 7(b)=  AEol von-Mises 533 LERA Zlo|t)
of thdt Hul-582 129MPaclH, FH I A= 2549 E*r"fol‘ﬂr. Fig. 7(c)= =712 von-Mises

o] =

S92 e Zlojth ool gk Hol&=e 89MPacl T, F kA= ”?ﬂl?ﬂﬂ &8s Woloh,

Sh, B2l JAAdA ] kA 04 % (safety marginge HESH] s = 7 F59] HAAFE H7t
sk Aol FQstth o714 bAAITE A9 A (yield strength)ell thst ZH o von-Mises %%}‘Qi/\ﬂ,
olel A& 4 (1) &

GAAGF=— (1)

AN g, AR TP EFAAEY] A4 FEEY FEAE(Yield Strength)ol ™, o,,, = A FEECl
# v 3}5 (74 3t % =183kN, —’Fﬁéé}%=-45kN 45kN) H-ofA] #EEE Y¥ow 7 ¥EFE HU
von-Mises 3% °|T}, Table. 2} Table. 32 EF7 oA UIC 510-4° =3 FHthslZ (T2 st5=183kN, %
35 =-45kN, -45kN)= F-olst 3= ajA] HAAE o] &sto] FAHA ] A o f = (safety marginys <HAl
T2 Frrst Aol FelA R wkel o] AZF JPH &FAIAES] REEL HUsE FoldAn
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Max. von Mises Stress = 109 MPa at Wheel Max. von Mises Stress = 129 MPa at Shaft Max. von Mises Stress = 89 MPa at Locker

a) Max. von-Mises stress of wheel b) Max. von-mises stess of Shaft c) Max. von-Mises stress of Locker

Fig. 7 FEA of Major parts for Max. Load(Vertical= 183kN Transverse= -45kN)
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Table 2. Safety factor of Major parts for Max. Load(Vertical= 183kN Transverse= 45kN)

. Maximum )
Gauge-Adjustable ) ] Yield Strength |Factor of Safety
Materials |von Mises stess
Wheelset System MPa] [S.F]
MPal
Locker SEF50A 45 330 7.3
Wheel RSW1 109 420 3.9
Shaft RSA1 100 295 3

Table 3. Safety factor of Major parts for Max. Load(Vertical= 183kN Transverse= -45kN)

. Maximum )
GaugeAdjustable ) ) Yield Strength |Factor of Safety
Materials |von Mises stess
Wheelset System MPal [S.F]
MPa]
Locker SF50A 39 330 3.7
Wheel RSW1 61 420 6.9
Shaft RSA1 129 295 2.3
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Fig. 8 Goodman based Fatigue Safety Factor
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2 A4 %= v 2
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