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ABSTRACT

The roll characteristic of railway vehicle is an important factor that affects the roll-over of vehicle and lateral
ride comfort of passenger. Generally the roll characteristics of railway vehicle is defined by the term of roll-
coefficient, s, which represents the ratio of incline of carbody to that of rail-cant. The limit values of roll
coefficient recommended in UIC are 0.4 for coach without pantograph and 0.15 for vehicle with pantograph.
The roll coefficient can be calculated by VAMPIRE that is the well-known commercial software for analysis
of dynamic behavior of railway vehicle. The value of roll coefficient is effected by height of gravity center of
carbody, stiffness of primary and secondary suspension and etc. The calculated roll-coefficient for electric
locomotive and passenger coach is 0.12 and 0.77 respectively. The additional equipment such as anti-roll
bar is considered in order to decrease roll-coefficient of passenger coach. In relation to roll characteristics,
the analysis for roll-over due to wind is also performed. The results show that roll-characteristics affect the
roll-over of vehicle.
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azy A% 2249 FEF FuE FUATL $AEE ARG F Aoz dA SAdN A7 2734
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ojs} & ol folM EAS(roll coefiicien)Z EHT ATAZY E(ol)5H L AFY 253 LY
A% 2 AFER Mo %L TAE T84T 848 dAHT Ut

E 13gME AENF SEAHN A8 T2 VAMPIRE & o8¢ AZ(roll-over) ¥ A4 (roll
coefficient) AAre W7t a8y HAG ERAE ZE AFEA PHd A 7lesnz g

2. AEAF A8 A4S
24 A=AF 0¥ AF A9

UutHoz FEAFS F&(wheelset) thzi(bogie) T ztA(carbody) 5 ABRAZ TFASHY glod,
7 AFaAE 2T E= ¥3847 FAH 1, 23 5P d2Ho Aok FPgoz A d=

Ad FAJE AFY PYF AT 1,22 FFFAY W= Id g AA T4 72NEDE
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2.2 A¥ (roll-over)
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2.21 39 (Fw)
FY(Fw)e otdlst Zo] 4(1)=2 Ho€rt
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71 Cp : 371 AY A<(drag coefficient), = 2.0 HAE A% F§ ol Al 4dujz /M4
o E71Q%(dryair density, 1.2 kg/m®)
" ¥4 (velocity of wind, m/sec)

A e g= Ad 29 YA A (area of carbody side section, m?)

2.2.2 ¢49 (Fe)



YA (Fe) otk 2ol 4(2)2 Aodcth

2
Fo =M ‘—;— ------- A@2)

g7l R M A (Radius, m)
M &S} gz Z% (ko)
V A 8 X (m/sec)

223 ABAAY:

AEaF A8 (Safety Criteria against roll-oven)2= g0 83tE &30 Wge rjgoz
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¢ 2Y(Fw)& 590 kmh & 7188 Fw=750 -AN](A L 3F 29 gu )
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« 383 QAYL 59E 9 A
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2.3 245 (Roll coefficient)
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= Non-linear Static Analysis(NSA)F| Ay«
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3.2 A3 BAE 23y

d44 23 3 A3 P4 BAD01Y) # E2E(07) MBE 27 AF JUE Vg Avdr
web] ZAdz e BARE AdE ¢4 AATY 71270 )= ANE AH AAG dE(0')elM 27
Az BAHEALS B4, 00=100mrad)e WFolop gt

wetA BAMdzoM Y 24 71 &71%F A7 &71FL 4(5)(6)0] Gt AArE

WE Az A AAY 712710 )

Q,=0-09 e e e );}(5)
AE AAZRE ANG U= 71270 )
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Q4= 0~ 0y
3.3 Y848

A717183 R NEAEA dAY AE ez A4S R AZd U@ ¥ FAdE W,
3] AFAA AL otde] E 2049} 2},

E2 Y B A% A

T8 A7)71ga A 3}

1. A #A 525 kN 284 kN
2. W3 e £ 68 kN 21 kN
3. M £A F4 5ol 1.92m 2176 m
4. dzygd FAFAEO 0.695 m 0.570 m
5. A& 13 0.625 m 0.430 m
6.2 2x9 o 1195 mm 820 mm
7.1 229 ¥o| 783 mm 435 mm
8.2aF 2z Ag 1040 mm 865 mm
9. 1a 2Z YW Ag 1040 mm 1000 mm
10. 12 228 $3734 2.4 kN/mm 1,02 kN/mm
1.23 228 £274 1.38 kN/mm 0.30 kN/mm
12. Bumstop W 3744 0 kN/mm 0 kN/mm

(£ 35mm) (£ 10mm)

*BE ol 959 /12e dU4RY.
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(a) A71718x (b) & &
TR WER 9 ¥AE Fe + & NEZY %9 R
(A1) Fw e Bl (A Fw A Ao A
Case 1 160mm - - Case 1 160mm - -
- |{106.7mrad) (106.7mrad)
Case 2 160mm 39.4 kN - Case 2 160mm 65.6 kN -
(106.7mrad) (106.7mrad)
Case 3 149mm - 87.3 kN/ Case 3 149mm - 47.3 kN/
(99.3mrad) 11.3 kN (99.3mrad) 3.5kN
Case 4 149mm 39.4 kN 87.3 kN/ Cased | 149mm 65.6 kN 47.3 kN/
{99.3mrad) 11.3 kN (99.3mrad) 3.5 kN
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(100mrad) (100mrad
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Cased | 0.12 " AE A U Case4 | 1.0 " Ay FFA A
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44 €4 AR B AE

£ ANE 33N Astd Az A% 0778 UICAA Al dnskes 7129 04082 879
& ok e TR Wk

EA4E Zols HoRE A4 FAFAL A5H A Bste U, 4% 13 2 2% @R

=y aa 234 7185 UEE date}h ZHA Alold] Antiroll Bar 9} 2& HEY A5

g F 3A 37kA e it

ag4dMe BAE WA R ANE Az AN FAFYES G2 A5 WEE BHFT .

aR42RE A FAFHC woldss A% FrhRn FAFA] ford4E A7 MY
o2 Flgde A& 44 dod EALE Fo7) AsME A FAFAE Bl dike ARG /3
g+ . .

agy gz EALE Fol7l HHME M FAFAE 27 FAFA Fold vis & 30%E
w3ojol s 77|MA € NF4 AFE AA FAsAE A FAE FFrsdes A7 Qo FHFAHQ
Hgo] ojdn, EAFTE Fol7] At 12 L 23 FHFAY FHL J1¢E A B8 L F9w A
T sAF Agg 29EF Aol F 8 o gl 3o _

getr EA5E F0)7] 9 datst Al Atolo] Antiroll Barst & ¥ME AXE RaEsiE Ao
ARG WY F9lo0, Anti-roll Bar -3 Ao g A5 HE FdE o A 2.

4.2 Anti-roll Bar A2 H

3N dgsioln AxajMe}t Fo] A4} atte AL FUFHA N FHAYY(AREM, &7
Z4) 2 $AAPYISE)E Asss feo] ok A} giataleld] HAEo] 4M F=F & A
& #2AY 8Hog M9 Anti-rollbar = A 2L Me S Adg & #2248 ¢ d

a9 5dME dttAFRHTRA EMU) dizte] 385 A A< Antiroll bar o] He& 2A4F1 glch ¢
BHH o2 Anti-roll bar A| 289 F2E dizte} A E B B(bar) o2 dAses Ao BB Y HEY
2R3 FZE HYE olgstd AA dat Ajold AL 7% 4EE FU 4N BHEY b
B34 YT E 3P dAgez Y48t EASTE 2% 4 A

agedMEe EASF ALE 3oz ¥ §Nd A4 Antierolibar o A3 YA E Y Fo.

g2t Y gd Az EAFE TAAE 3oz V@ d4ANY A4E AR @1 Anti-
rollbar & H &3k A9 did sMsged a2 Ade d&H 2ot

4.3 Anti-roll Bar X129 A4 #4 A

g3t Anti-roll bar 34 Wsle] W AF EAS M= K59 1Y 7 M 2oL

HHAF2HE Antiroll bar 3 Aste] WE EASY e v Hoz o)Fo] Ak RE E F
ot E59 397 e27e Y oY A3 EA4E 03~04 BER 3] AL dhAF Antiroll
bar 34 (KRoller)e] 0.5 ~ 1.0 MNm/rad B =7} Slolo} gche A& & 4 glch

et HAEG 24E Ad Antieroll bar & EAIF7E € A%, & § B0l FL AFe) 9P £
ASE A3 2242 4 gle Aoz wudd
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¥ 5. Anti-roll bar 43(KRoller) ¥ 3toll @& 244 71&712(02) B SA%(s) ¥

W23 Anti-roll bar 34 | AA7]&712 AT s
(MNm/rad) 0'2 (mrad)
0.00 177.4 0.77
0.10 163.2 0.63
0.50 138.2 0.39
1.00 127.4 0.27
5.08 112.9 0.13

6. Hg

ojda & AN FHo2RY AF AEF 54 G A R WYL AHT & e
A4 2fziE ol 2L B 4%

AA, 2F AE, A9 PYYSAE, NAERY 4 Fol dFE vAe AT AL M2
M27)¢7|(BEZ)0] A ZA9 FHQ 7]grug Fodge E4%(roll coefficients)Z EHT 4 3l
oo, EAF 7IEE AR F74 Wl dzA Agdd.

A, 340 ALAF, & ATyt EAFL Y4 F AP FRHE Yo A AFo Yyw
A7t Fuistn AE gAY S9N U,

AR, vigo] A AL(d, 90km/h), Tdo A AE ML AF & dEHF T vHso F
et webd dADA A EA5e tEo] Ftol o A% st FEEo}

YA, 2A5E A FAFAR A% 12 2 242 @AY Ao d%E Ped. E3 A4 T
F4 wol AAGANAM RE Ag3 AL, @elsolof dr)

OAR, 7240l Fol ALt 7IERT & 2439 AL, AA o diataleld] HAEF 3PS Z= Anti-
rollbar & HEFo2H 342 719 448 3¢ 4 Aok

£ FgM e A2AF 549 A 98 FAFS AF AX 5o AT AN 4A &
54 2AdE J1geAR $& XY FRHAQY AEJ atse, $F old dE d77t a7 E
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[3] KraussMaffei( 1987), “Calculation of the cant coefficient - series 152 locomotive”, KM 7] &1 114
[4]UIC 515 OR
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291, o9 BA 42N FEAT YUY
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A7 719-= dE(mrad = rad)

Gep: A 2 dizte] FAFH 94X
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Fuw: 353 284 Bg3e +4 3F
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Fuw: 393 254 Zgste 9% 85
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% / g 05 UIC recommended value of 0.4 for coach
3 04 - "50.4
3 Target (<0.4 g 03 UIC recommended value of 0.15
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Height of gravity center of Carbody (m} Anti-oll bar stiffness per Bogle, Krowe (MNM/rad)
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