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Abstract

Studied in this paper was the kinematic envelope of the railway vehicle to calculate the
lateral displacement using the multi-body dynamic simulation program (VAMPIRE) and the
BASS 501. The lateral displacement of railway vehicle is occurred by the clearance between
wheel flange and rail, the track irregularity, the property of each suspension of vehicle and
the cant of track etc. The results of analysis shown that Vehicle is not interfere with subway
platform in any conditions namely the tare and full load condition, the wheel wear condition
and the stationary and running of vehicle.
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Package In a Railway Environment)$} BASS 501& o] £33 th.
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AAAE A% RN, AFo] FARUA BAGE Y BT VFASE £330 o= A=
qxg Lolok &, o] Tl Usld VAMPIREZ #4 sttt A% 2FAEE BRR track
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F AL M2 RE22A, Ax EJENFH, 2A, F3hel 71AF A 3 weelr) A=

a%loil ALgd AL A2 AUIFE A2 A= A NFE FHX) AEEE HE&33H)
A AAE AF Aoz A% A - A2RY FHo AF AL AFE FTEAAY FAE
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Table 12 &4 tAAFA 7N AEFML car)ol g 23 AlLS ebad,
Table 1. Main parameters for vehicle modeling
F 8 g 5 F A 9k z} Unit
A % 19180 35180 | kg
FAFA Eol 1760 1910 mm
o % %/ea 6840 6840 kg
ZAFA Eo} 500 487.6 mm
13} 12 228 A% et A5/AF 80 102 | MN/m
S 134 2x8 39 ugf J/3 5 5.04 7.06 MN/m
= 17 223 J3t B3 A5/3 8 1.62 155 MN/m
25} 27t 2EY AF W Jv/ea 0.083 0124 | MN/m
AR 23 223 39 usf Ad/ea 0.069 0.103 MN/m
o 27 223 sl 93 Ad/ea 0.283 0.427 MN/m
R 5 949 A 0.094 0.094 MN/m/s
& 433 A 12400 12400 mm
N T 1R 228 #93 Aq 1970 1970 mm
22 29 F93 Ag 1888 1888 mm
g A4 g9 1/20 730 780 mm
22 HZ Ad

Table 2& #4o] 448 H2 AAe vehao.
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Table 2. Main parameters for track

3} = Unit ¥ 3
AL £Y : +10, -3 mm Az Al 73 A 2%
¥ E9 : +10, -10 mm Ay 712 =A x
j_z-] _g_g : +10, 10 m Ax 3 ] 7]1“ S ﬂzl
2% B9 +10, 10 mm |87 5F

23 A2 A4

e Ao A% A8 BANYG 42V fAL tddozrY F¢ & Aok Fig 1& §
A Ade 9% Adwolh

D = (G-L)/2-T
= (1435 - 1354)/2 -23 = 175 mm 1)
o 71M,

D : & EUR g} A=239 §F

¢ A (1435 mm)

D AHE WEE A (1354 mm), A 3% 7er] A 4F T3 HE
D AE ARoR A% EWA FA (23 mm), H&EH 23 7 24 mm

H 5o

24 A= EVERE

AE EFAEE A3 7HAE 133U dBo2A], AF FEAL o] AE EFFY g
atgo] g9 EAo] Hu. guty oz Ax EAdEE AL £Y, 7Y Y, A=RN(ZA) 9,
A=HCds) E49 dsE A4 EA B Aoz AEA Tech(7F BRR)YA &
A F2EE 160km/hell A3t diolHE H &30 Fig. 20 A3

3384 =4

313y =3
aF 3 WYE FI7] 9T Kinematic Enveloped o @88 =142
¢ 50 km/h, 80kmvhE F3F Al2A @7F A7 AdH oz A5 Hehelvt. M 212 Table
3ol el ATt
Table 3. Condition of analysis

3 =4 F3 &5 Ag =27
Z A 0 kmv/h 50 km/h 80 km/h 2 A
ok 2} 0 km/h 50 km/h 80 km/h 2 A
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A% ¥ AAE AYey] AAE AF V1R E 9A Asdof ¥k e e2NYH A
Zol ¢, FAYFLR o= Fx FHo)ErtE BI] AFelth B 49 rEHe AF I
Ao EUE 2 o EF FAY rain gutterS 7122 Ak Table 4% 23] 7|E 0]
o

ol of

Table 4. Reference point of vehicle

e Point A . Point B
- £3% 3% HUYESZH¥ 9| (Rain gutter)
B4 FHeZ FHe E(X) 13875 mm 1405.0 mm
Y Aoz Ry Fol(2) 1153.0 mm 3370.0 mm

4. 33 B A9 #4

Kinematic Enveloped|2 & A2 ZAd 23 JF AF AEE dolry] 3 Ao=zA HE
F & ol 2l

22} roll A4 Ksecron*V=M#g+{{(hg-hs)*(a+$+¥)}]+G1+Q (2)
14+ roll WA 4 Korimron*p=M=*g*[{(hg-hp)*(a+p+¥)}+8s5+G] (3)
7] A4
Ksecron :xg 9 23 229 Roll 44
Korimron & 9 13 223 Roll 44
M XA FF
g 1 %9 714 E (981 m/sec?)
he :EY AEAN ZH FA FAAA Eo)
hs DY AWM 23 22 FH7A] Fol
hp EE AECA 12 2Z YA Fol
: A2 cant
B : A=z dig dlal Roll 2+
: tizbel digk 23 Roll 2
ds 122 229 Fg A9
G a3 B 2AA FASAAAY F$- #A
Q T3 AYE AT 22X 227 RAE

Az zdd ae 4@2)% 439 AR EFYE £ AA Rolldd A Roll Z4H& 78 F, 7]
FRAM 2 71EEH FAYLS ok H@o A& A
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X = 05*W + T + szay*D +E

4714

X AA 714 wstd 44
w AA NEHS &

T A 58 34

D AA #8383k cant

E Az e JHF

4)

Keway @ TIZF Roll ZH(B), A Roll Zh(v), 2 2==3 ¢ WG A= Q4 ot 4

T2A 4 (6)% 2o

{(ro— 1)1} + (o) 5} 5

Aa.

Ksway =

o 7|1 A

he : ZA &4 Ao ¥l

5. 34 a3

dFAl 284 AT M1 ol

50km/h, 80km/hE F3 Ao} oI AF 3 H9 9A

B/ 3%, 48

A4
AsE

(5)

e A, A MZA Aa Alg}
Table 5%} Fig. 3 ~ 59 JeEi

o A FANA AF $2RAAS ZL 1450mmol 2, FFH $77 ) $EL 625mm
ok A4 W4 AFel 2R AYARY A% TP BEe AYES ALY,

Table 5. Results of analysis for kinematic envelope of vehicle

Z2YE 38 Ao Rai "
S50 ain gutter o =
AY (mm) | ALZ (mm) | B.Y (mm) | B_.Z (mm)

NEA 13875 11530 1405.0 3370.0
ARz A A

FAHA 14274 1140.1 1457.0 3357.0 Fi 3

gk} A) 14288 11239 14617 3340.7 8.
AXMMAE F3 A - 50 km/h

ZAA 1440.2 109%.1 1487.1 33126 E

WA 14432 10725 1499.9 32837 ig. 4
A=z F3 A - 80 km/h

23 14442 1086.9 149877 33033 -

TH3}A] 14436 1059.3 15165 3275.2 g5
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g3 Fgol vlRgso duged, AHAZAN A A9} 50km/h, 80km/hE FH A A
= A 3 A998 A4dsly] 9% Kinematic Envelopedid o] t},

H4 27 487 2 FES A

- Az A
A 49 1153mmAF (LT % Ad SEEFMAAM 2% 3} w9Fe I A 399mm,
23} Al 41.3mmEA 5723 226mme 21.2mmFHe By

- 50 =3 A
Ad A 1153mmAH(FY T S5 Hd E2FMMe] X2 3 Ayt FA A 527mm,
w2} Al 55.7TmmEA $7333E 9.8mme} 6.8mmFE BRTh

-80km/h 8 A
dd 43 1153mmA Y(ZFUE 3 Hd SR MDANY AF & HgFe
9z} A 61.ImmEAM 7233 58mme 14mmA7He Ba.

of

2} A] 56.7mm,

A3} Ask 79 Aol dsl ALRAD. A2 P WP D3 Pl Skm/hF B Aol HP
aA TARRG dY AW USmmARANY A% P ANV 6LlmmBAN $AFIE
L4mmd] $7h¢ FRFLBA HIH 3% WA TAHA FRET ¢ + Atk

F2Ed

1. BM,Eickhoff and G,A,Scott, Structure gauging - maximizing the use of restricted
clearance, IMechE, Vol.210 pp.63-71, 199.

2. P.C.Annable, Kinematic envelop - theory and application, Railway engineer, Issue 3,
pp.18-21, 1988.British Railway Research, VAMPIRE user s manual, Vol.1-2, 1994

3. British Railway Research, Bogie and suspension section design guide 501, pp.1-57, 1994

- 868 -



DETANCE PLOT
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Fig. 4 Lateral djsplacement of vehicle

in running condition -~ 50km/h
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Fig. 3 Lateral displacement of vehicle Fig. 5 Lateral displacement of vehicle
in stationary condition

in running condition - 80km/h
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