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Numerical analysis of dynamic behaviour of
a gauge—changeable freight wagon
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ABSTRACT

Gauge-changeable vehicles can be used to connect the trans-Korean railway with the trans-Siberian
railway having a different gauge for the fast and safe transportation instead of transshipment or
bogie-changing. In this paper, the dynamic characteristics of a gauge-changeable freight wagon was analyzed
numerically in terms of rolling stock approval from the point of view of safety, track fatigue and running
behaviour. The assessment quantities for the approval were calculated using ADAMS/Rail in each case of
railways in South Korea, North Korea and Russia, which showed that most quantities are less than the limit
values.
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Table 1. Input data for modeling a GC-freight car

TR A 4= 9 A= g
=2k 271 8900
A% | k| 9q 29 9%
) s
AEAE Ix: 3,804 Ty: 49472 1z 47,177
@A 12 | €| @z
Ix: 25,000 Ty: 370,000 Iz: 390,000
o] %} A% kg 1,337
i_z_a 2
ﬂ“ AARAE | kgm” Ix: 833 Iy: 633 Iz: 1,408
FE kg 1572
EFAZE SE:
o 5 Ix: 661 Iy: 103 Iz 661
Fig. 1. Model of the bogic for a GC-freight HARUE R s g
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Fig. 2. Model of a GC-freight car
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Table 2. Condition of tangent tracks for simulation

A% =74 25 AxeA | AZH(mm) | W AA =
Case Tl (‘1/:!]—?:5}) KSSON 1435 1/20 Input signals (XY, @ T/Q §.. 7.)
Case T2 (&3h) 50 1435 1/20 L
Case T3 (#Alo}) P65 1520 1/20 F—
¢ Low-pass ‘filter with cut-off frequency 20 Hz gradient > 24
Table 3. Condition of curved tracks . %Eﬁcf::s1?dii;fw§$‘ Eu/thﬁ frequency 0.4 - 10 Hz, sradient >
24 dB/octave in case of uq zq
Case C1 | Case C2 | Case C3
A 9 "W | mw | @A !
ﬂl Z—]: mm 1’435 1’435 1’520 Statistical processing per section (for each filtered signal)
e = Sliding mean of the signal (&) over Z meters in case of EY. ¥/@
Eﬂ %]‘ ﬁLa KSbON ‘250 P6b Calcufation of th; 99.855 and 0.15 % valuz;s for each Sectzi:on
Eﬂ %]_ LHl?_.ﬁ /K].LZ_ 1:20 1:20 1:20 OCallgug;t‘;o;u?; mean () and standard deviation (g) of all the 99.85 and
Rkl m 300 300 300 i
Sehat A Aol HE 7001l 6001l 500l
ZHE_%]: mm 110 100 130 B Sfatlstlcal‘processmg per test zone
Ty = Fppae T30 0, relating to safety
%gv %]: mm 12 18 20 Ty = me+3.2>’\0 . relating to track fatigue, running behaviour
{l_ll}‘\j%_ﬂ]. 5] _“j_é'\_.}_ km/h 78 75 65 J:max =7, . relating to quasi-static assessment quantities
Table 4. Condition of track irregularity
A% =9 27 ﬂ(%rn Hi?!%] -?‘;an*}] d Fig. 3. Procedure of signal and statistical
—— processing for calculating assessment quantities
FAAEEE FFAA 2.33 2.27
THASEE xFUA 1.52 1.53
FHAZEH oA -11.7, 9.93 -10.08, 7.70
FHAEEH HAA -8.08, 6.39 -8.73, 6.18
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ABe BRAN AEAF (1F 3P, WE AF% 55 AP B FA2R2A wH Y
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Table 5. Simulation results in the case of tangent tracks
A% 27 28 3o & (X Y)om, kN GAAF YV/Qom
T2} A T2} R
Case T1 (&gt 1/20) 4.22 12.95 () 0086 (%) 0.113 | (&) 025 (%) 0.21
Case T2(573h) 4.23 11.89 (#) 0.086 (%) 0.103 | (=} 0.26 (%) 0.18
Case T3(# A]¢}) 4.30 14.48 (#) 0.086 (%) 0.106 | (&) 0.29 (5 0.19
Al gk (UIC-518) 215 56.2 0.8 0.8

Table 6. Simulation results of r.m.s. accelerations at body above running gear in the case of tangent tracks

T34 ks
A= =4 57 - N - N - 9 - N
SY, , m/s Sz, , m/s” Sy, , m/s’ Sz, , m/s”
Case T1 (&3 1/20) 0.2869 0.4112 0.4937 0.2995
Case T2(&3h) 0.2836 0.4103 0.4838 0.3026
Case T3(&]Alo}) 0.2849 0.4118 0.4982 0.3189
A3 (UIC-518) 1.3 2 1.3 2

Table 7. Simulation results in the case of curved tracks

A% 24 25 B (ZY)om, kN GAASF (V/Qom

&2t g2k 2 o 2}
Case C1 (&3 8.79 30.33 (#) 0525 () 0383 | (F) 0415 (%) 0.379
Case C2 (%) 9.13 30.90 (#) 0587 ($) 0432 | () 0459 (%) 0.404
Case C3 (] Ao}) 9.93 23.00 (#) 0703 () 0481 | () 0531 ($) 0.433
A A (UIC-518) 215 56.2 0.3 0.3

Table 8. Simulation results of r.m.s. and quasi-static accelerations at body above running gear in the case of

curved tracks

A " |z "
ﬂ]ll:_ il T'E“IE-'F T 9 Tk 9 y;tv H]/Sz - % 9 ¥ 2 y;t’ H]/32
SYq m/s” Sz, , m/s” |(excl. transition SYy m/s” SZg m/s” |(excl. transition
curve) curve)
et 0.4215 0.3113 1.56 0.3612 0.2627 1.56
=3k 0.3998 0.3067 1.46 0.3510 0.2498 1.47
2 Ao} 0.3424 0.2558 1.09 0.3668 0.2124 1.09
A gkA] (UIC-518) 1.3 2 1.3 1.3 2 1.3
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