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Rail Grinding for Shinkansen in Consideration of Wheel Contact and Vehicle Dynamics
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Rail grinding works have become general in Japanese railways, aiming at (1) removing and preventing cracks and (2) reducing
rolling noise and impact wheel load. We designed the target transverse profile for rail grinding, aiming at the third effect of
(3) improving vehicle stability. Both new and worn wheel profiles are considered in the design process. Its effectiveness

was demonstrated by trial operations.
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Fig.1 Design and Worn Wheel Profiles

—_ o— WS Em
— O— JISEAH K BEEEEO
4 B R H|ERZ K e

#HELHIERAR

—® — HREE

——t JISERETZ AR RO
BRHIERR FE bR

i R —0— ELHIEMIR
JISEREHTEAR .

GC

L=
BRADET I

IERAR

-40 -30 -20 -10 0 10 20 30 40
K75 @) £ B (mm)
Fig.2 Wheel Contact Range on Design/Worn Rails

FEFERLHG & -2 TRFHCHWZ L= L O EEIZ X
DT AR ORI R 213 0 a T, s E i o i
EABER 1.3mm 3T, 3 L O, IS & #1400 F 3.0mm
i CHm AR S RMICELLTWS, T ZTIE, 2 A
HEMIZLARUBYORE, oF 0, REFSICR-T
WL FE e, BRlIoHRERN oSS, BimaEt i 5.3
B2 5RMBEE L, TEERAEEDREDFEC
DM BHAREMEN D A

wmaR > |
(deg) 30 -
25

— SR 20 -
—— JISEREHHE AR

15
————— BRMIE R
—— BELHIERSR
o
el

HWRELEHE(mm)
Fig.3 Conicity of Worn Wheel Profile

3.3 BMHERROEM

BI-2 B LT3 HEMEMNe kS, L— LA
£ GC T, $5iZ GC [TV 4 TOHERHEM A & 5
L, 2 JRHEMSCESm AR O EVRIENS B L, B —
EEAFRT S, DED, OIS B X
WVIBIRICL— A EHIEST B Z & ¢, ETLEESLTED L
MOUHEEHAZENTESL. UTFTOEZILHE->THE
HIIE TR & g% 5F L 7=,

(a) -2 123347 2 BRSO 32-30~-10mm {T3E 123

WT, HRAPIENOHESLEEXID, 0

T T L — o & LA WIRE £ T L — LK %

Hes,

(b) LT, BN L—/II7 T DHEAMTS X0

X, 77 U EBmERE R E NI ERICSEEL T 2

RERESES. oFy, HEIER, HEL7 S

VCMEERZITH L, WET D RE % HEEI O

T5.

(c) B & L— BRI EOBFEICHD XX, v

—/AFAEIHL LD Smm FRE FC M CHE AHEMT 2

LT E. ZhickoTHAEAR*/)hE< L, &

BOBEBBRER TOSEOEEEAH S, SHa —

ER A FEAELIZCLT 5.

(d) BES IS T, -1 12 L= BERERR I

HLTH, @5 E)DFREFBHRMECH~ET L

(el

(e) CEN @BUECIL, b L WsdETHE CEE

ot LAY THIZ£0.3mm ONEFBRDHTEY,

A 5 D@ % R, L7248 -> T, (a)dr 5 (d)

TR PPN S, K-2 231 D E =30~
S10mm i BT, E5IZ03mm AR UL

L= D EERK LTS,

BoN- BERIERSE &, “h b Hig s oEpiE s
B-2 (o9, Ee, HEHIERRE & BEREER L ofad
I LD SE AR OB 4 K-3 (2.

LAXBRMET—4IhDOFTIO—F

L— - RRMORFIR, 2FED, L—LBRELAE(T
5 (-2 B8) = L CHEOES T E ML
HIZEE, AMELENIC LI L CWE D B
N0 L — VIR AL (Y ) Iz on
T, L—LZEBEN SO v — M EOR T, K
BT =205 2T, ZOBE, EfioEAEDN
A i TR B S [l FR R & O LR RS U TR e
MHZdr Y, ZOHRITFAELREENRR LR NWD & 2R

— 654 —



L= 9 X&c, 5 @R CHEFTo L — gk b B
{1k, AR oG & A — 8L Tz,

4. W - P
4 1 HmEMSalb—say

BRI 2 L—3 3 VAMPIRE #{fifl L, FKEEE
HlG F 4 FEHO L— B OM AR C, $EE A NE#EE
AHELEERSRAISRT. EFREF LR, 2177
T4 7R A e <, FEREHIEE & L, dEE 270km/h T
R R 2 AT &7, WOBSEV T, 0 FEV (i)
DHEEZT.

HERERRO - —OBE, #idERGe NS St
Tk & bl U, TR A SR AN 0 N Y IR B L (SR L C
VN R LI TE TR & 1310 (8l oo {IE A T TR E L L
P ThLN, ThERBETHS. AikoRBMAE
Thinoi, BEBIERYE S EHIES ORI #ia—
L, 5EIEERE 10 B IE# o Bk ¢ i3 i IR B
EORTFESWICERNALNLWVWI EE, YT alb—
o HERE LEEMICHESTS.

S EWE L— T, fh & Helk UCE b R S
OIFEE R AL, ThiE, W3 IEmE UL inhER
EAENAE AT C 2 SR LATRUBY RELHZ &I
BET A, 2mm BEO@EY FEVICH LTH, B Ea a0
IZIEELTW3.

1.0
i R
sy
# % 00
=E 0o
1.0 =
1.0 -
NSEREHIZEK
e
W » 00 d
S "E’ j 200 400 600 800 1000
10
1.0
B RHIIE 24K
we
# > 00 —WNWMWV%M
BE
= Q 200 400 600 800 1000
1.0 -
1.0 5
23R LM IE fZ 4K
e
RE 200 400 600 800 1000
1.0
_ EYFEL ETILER)
£
£ o
2] 200 400 600 800 1000
U #ERE(m)

Fig.4 Estimated Lateral Acceleration of Vehicle Body
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Fig.5 FEM Model for Wheel/Rail Contact Force
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Fig.6 Measured Lateral Acceleration of Vehicle Body
[Newly Designed Rail Grinding Profile]
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