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A Study on Friction at the Machined Surface of Wheel Flange
Takumi BAN, Hideshi KAKISHIMA, Kohei IIDA, Eiichi MAEBASHI and Makoto ISHIDA (RTRI)

It is a very crucial issue for railway engineering to prevent derailment accidents in spite of assuming
many influential factors. These accidents are so complicated that any decisive solution has not been so far
obtained. In particular, the coefficient of friction and the phenomenon of rolling contact between rail gauge
corner and wheel flange has not been understood clearly. Furthermore, some of wheels that tread surfaces
including flanges were machined very often posed problems with wheel climb derailments. In this study, the
authors developed an actual scale rail / wheel contact testing machine and some interesting experimental
results such as the effects of surface roughness on wheel flange climb mechanism were obtained. As a result,
it was found that surface roughness increased by machining wheel flange did not cause the coefficient of
friction to increase. However, surface hardness was suggested with an important factor for climbing when the
lateral creep force acts on small contact area at the flange surface.

F—U— N HigHl, 770, B FED EXDER
Keywords: Wheel machining, Flange, Friction, Wheel climb derailment

1. i

SHBEMICB T R 7Y L— S =Y a—T
MoBESES, REETHRCRETLI 77 UFY EX
WiHR., 77 o VEMEREB LU LB, BX U
F (FLVE) LvolcfixcofECEET 5. &b,
ETEEOBANG, TV LAY EHROM LI RRAI R
TREBELPECHL, BEOCRHRY 7 VR LA
WOBERERD 7T 2P/ L— VBRI B 5 B
WMADAW=ZXLEMATHENT, EYhRKOHlE L —
JVERRRREREE 2 PR L7 Y, AR T, UM L BieEh
FEBR R R 2% AV TR Lz, MicEy Eadb
BAROFEEBELG T, GEEIGROERY 7 o 58
BRBOERICHOWVWTHET 5,

2. Hiw/ L —/VEMERER - = v b

g/ LNV EMEEES =y M, EHoHERE L
— VORI IEZ BEFRICER TS Z L 2 B, ¥k 15
EZEFORNREE (HGFHHRRRER) EiHicREL
HOT, Zhicky, BBHOBERKRZF P/ L—F
—Ya—MICRERYORE LBELAR L2AG L—
NAEEHEBEEE - LN TES, ARBEBIK1IB LY
H2iomd & o, KM&Ws Uiz Bl L— VSRR
T 50kN O L 40kN OREEF L O 20kN DD % i
FrY L—AEEETES—AT L— b~IZHHE L

IpaTWA, Ei, L—A38ERHEm (L—AEFHM)
{Z 0.8m OEPHP THE#E 100mm/sec DBBN T, &
fER A (3 h5m) oFERIIEMHTHIESRS, 2,
THvZ7iit3° ORENTERICRET A ZENTE
Do

Bl Hk L— VAR = o DA

— 431 —



R 16 5F SEREATESS RO D L (J-RAIL'04)

{wraniag

Verical load P
-l

I Tougitudingl load T

fu-axing

 ig$ﬁ§§ﬁmi

2 MK L—/VERRIE DR

ARBIC L A7) —2AMBTO7 7 -V L— VR
RBEERO—AZRK 3 1077, ROHh 3o ERER
T HHIIRE P, UE Q QP BIUBEFMOEN (L
Rik) zCH5H, UMRBRTIX, —EREORTPICRES

BABETEETT7IVR) NV EZREZEDLOT,

FRBEED OP ho T A0 E AT S MR L,
PREHETD, 0L LTRDES U —AERTICEBYT
Bu 3017 Thol, bz, FEEEOFETRD-EER
HEOL 12051 Thol-, ZH OO, —BNICHE
hTWAHH OBERREE L TRYUREEE VA5,

¢ 91 @2 D3 04 08
Rolling distance x (m}

3 REERO—H (FV—2HH8)
3. EHIER T 5 ORI

<3.1> Bk A B OiRH B ik

HHROENTAELL 7S UoREHE (WHE) o
WP EERMIC RIT T R AR T 572 0ic, NC e %
JIWT, UIHIEM0R: S 3MOREB A ES NELE,
F4ix, BRBINICRELE? S vy oRoRERE 1)
LREMCRIE Lo/ v oEfEEE T L L0

Thd, B, JOBROERE LU L—/VETmEE & S
MR A BB 5 o,

Flange profite purve Duefore lesth foed Contact 00
asbag it foend  Fhunge
Anperiy s prsshno e I iy

\ o S48 ke aabeg bl
e e | G
Test atiost |
¥ e bt enly

<o W |

\ _j”"' Tem whiest

f% e §
/K\//A {:/xaﬁdhwm;ﬁw : i
s ’

500 §

4 UHIREORRLZEBRERT 7 - VBOR@R
(ML) & H/ L—/L OB

JIS; 50kgN rail
Wear amount:
1.5mm/45deg. at gauge corner

Tilting angle:
] 1/40

JIS; Conic profile wheel
Tread diameter:
¢ 858mm

Gauge corner

Flange contuct point
|—-[2 Tread contact point
Attack angle: 0.0 - 3.0 deg.

K5 HE/L—LOERRRIE

BE L EEEDT R ¥ OTEETER TiTbh 5 EH % v
2% Imm/rev B T, SEIORBAER i (M4 dR) 2%
OFEWEEANCEY T 5, 238, YHICERLT, YHIEEE
RALEATEROESER: IR2LO0, BEBRE
SJUREHEENERLE —HTHZLERRLTVA,

<3.2>BEHERBROFER L URBRER

B/ L — VMR ESH =y Mtk B 7TV
—VOBEERET, 1.5° OT ¥ v 7 AT, IMREAD 30kN,
FAEAS 25kN, FEITIEEE A 20mm/sec DERMFTHVIELIT-
7o B6 1240 E LEDE 20 BIRFOERFMOTH T, L—
N —Da—F L OEMTT 7 o PREOEH 6mm TH
S ORISR L OBEER L TV AERT1RRR T
&5, ZORFE - WHERIPEORE T, BEICIEA 3mm
PSR Eh, HEORBEIZHE 6mm iZET D, L LaR
b, ZBRERS—FXE VBB i T, 20 BORER%
EEWTHREREOZLRMERITED OhRW, F2, 22
¥FTOMRVELHRBRTIIRE, HERLUZZ U VLEAR
(7 : EBRIZIE L— 0 ETEAD) ki3, 21 @

43—




ERR 16 FE SEBENESY Y RIIL  (J-RAIL'04)

BUBORBR T, 4RBRERE LA CBERY (X
L&) BREL, bPhr7So Y EARERERE,
—RICBEBEE., “AT 4 v 7-RY v L AESREL
BTHY ., HERRE . DERRROERKEVWHEEIE
flEhz, Thbb, 7730 VO LRICEL, 75703/
L— b= a— R OEARICIREN S A L5 2 L 2 E%
LTW3, B, b LR LET7 7 PirBgP T
TheLl, cOZ &, ERICLY 75 o PokEfE (G
Hllincim) OREBREN Y ELE LN TV 2E (Chafed
surface) DERFIE L VA EVWZ L E2TRTHHLDOTH B,
Wiz, 25 B H oMEER (MEREE i) 2B 777,

77 Y LR 259 1.8mm O TN LiGD 5 QPIL.

77 POTEEPTRAEZRLTVWA, ZOFERELY,
LARGEO QP L. TEMERED QPB L UEK QP®D
Ex EICSMBEBREEZRHL, 77 v PouNEEES
LOBEFRER 8 WRT, 2T, LAMMKED QP 1X#Y
B LBON TV ORERIEN, TRBREREO QP iz
HlAL L OFESRR . BLOTEYO QP 3BV ELE
SR TWEEOBEBENICHYTI LD L EZ RS,
E8 LY, 77 HORME A LT HEMERLE
HiIRESE LRV EMEA LT,

Ebiz, 25 BIEORBRTH, 77 PHOBEREK
WG BB R el (-7 A —) THIEL=, H9
Wy -7 A —ORERBEZRLELDOT, MESERE7T
YODHMETR S & OE S LTE 10 1R T, ZORIE
BRICBVT bR LT OBEBRRITRVELELL
TWeEOBBEBRE L V&L, EmEIAHALTY
EhEERES R T A Z L3 ot

Dy 3
2 p
. .l . % .
w Seppang OV .\
t & A

,, H

e £ LW

MN&

. B2 03 a4 OS5
mm b

B 7 25[EHORBER (BRI i)

"

Craded surface
{shppeng statel  Vigin surface

3 i B

20 30
Surface roughness R {wm)

H8 Fifls & FMmEERRE OB

Exprerinmestint wwmm

ey ot
iloaned I aoewnny

Yariont load P B3N
Sateral Joad ) 25 kv
Fhompe nghe 000 dog.

FopFip - Vet whaedd
%1&&{@?:: = sk wigel 3
Loy o headag

Hovon Tag. Tast whaed 56
T8meerey of feadiag

6 20 @M E LEEREE O oK E

— 433 —

Hurllieg wpeed o3 D aanss |

Amack suphe 0 Bdkg
Nawtine of ebalieg M

8. Smeiey of Rtiag

e Chﬂkd surface

e
’wfga surlane

6 =0 %0

Surface roughness #a (wm)

10 w7 A¥—iz L ABEBRAEHRONERSR




TR 16 F SEREES

RO Y L (J-RAIL'04)

<3.3>E£%

—ED QPOTTYH, 773/ L—IOEREZHRYIE
ToETI7FUPERRBETD L TR DDIE, FEIZ
BT HOTHRIBENIBERENE L TI<BEL, Bitle
BEASENT S Z L THEBEEOBREZ LT LH
Eaha,

Fie, 77 P ERBICBR oY, RS
& BEBERE L OERRKEVBEICAT v 7-2) v
IR D EBRRENIC L Y it & s b O TH S, Nagase b
HEBESEICIAERT, 75300 LA 0 RHCI,
RIRIZ A Y w7 F o oBREELTHDHZ 28 LT
L Enb, SEORBCERN SN BEEFIX. L THW
OBUNMERYCER LT ERAE Lo AR, L LaR
b, o FEE Nk, K QP RAR LICRIET.
WHERIZ 7 T PO LR T 5 HE I RS OR A ER
ENRNZ EREN, LEN-T, ZOHBITEBERSEY
Mo RERERA~BITT2RBRTE L LD LRSS,

2, SEIORBEMETH, Bl LA3HRT 5 U8
ORFEHE S OWKRD, BEREREHASEDLZ Lidhkho
foo ZORRIZOVWTIL, K4 IR LEEHS ORI & Ak
RENGER L, B2, YIHIORY EELZEXTCTE
HEmMERE, MEF TR, BEPKELRDICLE
BOREERPRAIC2 D, LRI, L LBEfT 5
REOBHBWLT 5, Tihbh, HERKXWEATRERE
W A EE AW OG0 L, 2N CidAkEHm
OEPPEVRIRICH D Z L, B2 ICRERRE L—LDfH
IRWEERD (A WRT v« =4 rmkh) BR4E
LTH, {11 IERT & 5 IS RREOMEHERN A bh
R AEBHEER S L < BBEEICL Y AomESETSh
TLEIHIZE, BEOZ b, REHIOMAR, £0
WHREM T, BEREAMASELERICEZLRNLD
LHERIEND,

EREEDEL TY
REOMBENNE T
N RIS
FEBRAEEEAN s h
R,

*EERREAMELS TY
REOBENPKE T
M I OEESAE
ahign,

Cross saction

B 11 S RERROBE & h 2 SR 2 7 3

4. ¥¢%

SEIEKE L EHI R 7 7 - CHOBRRBROBRE L
UEBEZLTICEL DD,

7SV OBEMTHRVELEBOhD L, £0
mOBEBEHII AT 5, ThidEmicfEH4 sh ik
BhAERR L LT < ML BHLeRmI BT 57
hEHEEND,

- BEOEBTTIR, 75 PO LARKRICERE (2L
D) BRAET D, Tk, BRI BIEERREOE
BREWED T EEERAED b BEREH BT T 218
BTHELALOEEZLNS,

- REMSOWMAD . €OFREIMT, BRERZHX
SHALAERTEHRNVI EBRYEALE, $4bh, HERE
HMOMIFEORBLERTILERDHS,

5. Bbhiz

BERBAKLOWEL, METLIEFOEENE, ERAAR
BREBAZEVERLRIETHS, LrLEXL, Ei
FIUVREY ENRYVOERE RS, 7TV L— LR
HoBERICMT 2 BN RESHREORERMRICF TR
foh, A% LEBRMBRIELZEDS L L LT, T LAY
BHlbic, LV REETHRALIFORMEREZBENE L
HHAR HITH FTETH D,

SR

1) FAHEW, fh: ER L —VC BB R B,
RRR, pp.8-12, 6 A 5, 2004

2) REWSIE, fih 3 b BB R R (-7 A 5 —)
DBAFE, J-Rail 2003, pp.513-514

3) K Nagase, et.al. : A study of the phenomenon of
wheel climb derailment, Proc ImechE Vol 216 PartF,
p237, 2002

4) HEm . RER

— 434 —





