HHT-ge TiE U9 gou T Al 1ol (99T o
EICEICEAC IE G R MR TR

TSI, U AT 9aT

o :

LA o AATAT &1 ol THEATSN | Lo Tavedh Aol ST F ST & |
ot o ga ¥ o & e o, Siel Ua oK gre-edie oY gal uaad
ATE/dT g o qT HfqaT =TT BT ST 35 8, Tol 9% ST 3 3 &
STARAL <901 ol <o, Teh gl THTST oo o0l FTATA 1T 9% ATAT S ATA TS AT
T ST et 3T TET § ST Teh QAT ol ST (SoTad, AT 3% Teter TurTet
& TELET % [T Hgcaqul STHTE ST & | T oo sl STe[QiaT o STaTe el
XOTT T 3T AT A AT TRARH TIATATET T ST ¥ o ToIT ST FET
TR ST o0 o oTeeh <97 7T ¥ SohTeeaaY 2 ey ¥ fasme 1T f=ame
T2 8 TS At et Fieeh ST 280 A&7 =0l A YA R |

T=T:

AT 9T ATAFHa< <9 § ATAT AT S /TA AT 6 AATHA 6
T stfersha™ Weh ST TR Toraer (S5F) =T ST B 1aT o1 ¥aT ¢ fi¥ I8 Fs
JUT | T & § EATET FIH7 2T 8 | I@T AT ql Tg Teh HF AR
ATAT FAATEr =T &, o9 9 stfaerriass eat yard & o7d-
AT &l AT d L@ § Gg13F ¢ ; oheq U gl o 12 AT e e
& HATAT 6 LT, AL T 3T THEATAT T HILOT IAAT & |
o1 fe=ai i aTae, A FRoai & FTht ST gial &, Foreeh Heea =y,
we 21 AT & soaer 97 9ier T | U LT TS| o6 fewre, i,
HATA 3T TELETE ol AATEH TATAT HFAT L |

* T T AT (YT STgHaTaTs, T3 Yod
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e o ATt ¥ 999 927 3% SFEqaH d dedh gid & qrI-arT
AT Tag H Uh Hgead Ul aTeai § § U g | g 9g AT J0rTe
TEAT: TSI, HIEIST 3T ATRIST &l dedeh § q9T AT & qagd @l
STl &l FoRRTAT, T 3T Frerd &9 H 0 FLd gU, Fd T o79-
AET H RIS Y& FLdT g | AT o d 397 o (o1 ATaTiSren HaT
TESTY 3T | gATS QA1 ol & H Hg<aqul ot =T g, FHeva:
FTeh UF 0T, B2-UA, Sa4ah, @i, AT 71 gATs, d, AT 31T
SETT, FHed<Ihd HRM SATI T H AT T i daT JoqaTd g |
ATLATT AT T T UFAA AT ST 3 A ol [EATT o a1 & [Hia
ATATATA o LT AALE AT ST ST T@T 2 | 3T o TG § 1T
T TS TATAT AT ATAT AMSAT o THIT o I¥ HATAT F T
ST TREATAAT o Has] § HLAATSA il e (7ar ¥ qrerg ara
o 7T adHT & T[T F q=T qTIest, Ute &ate, f&3fee & aat, 98
U TFA AT &l TATE o LTI il ATl g | FFawaie ww @/aes
ST TTeRT efd § IT & TqT AT TIT AT TATAT HIT S
e ST o |7 qeAT 3% Fersaaeaar & aw=Atar oy &= uae
AT FET o ToIT TeAH T ot T A&T ¢ | a9 H ATLA T LAl 9
FRTTT IhRAT, o S99 & S0 o Tl FAdal & (o0 agqed
SAETS TaTH [T g, ForE ToaTat & & T e & for ot M= e &
T a1 FEeiw/AA A e, /ace Rhae S @ (DGR),
TF ANTHE, & HISLAH, WL DI, He 19+ HiHe T scAT1e & faeqd
T T AALTFATE |

ATLATT T T SATE A RL0T 3T AT UFATA ATS HIAFH © AT d
T g e 9 9 20.32T T A1 1 ST @ id ek 3.4 TH
a1, efees e FifE X (DFC) AR 3T 9T ATA-HHTH &l o0
6. . 50eT o 1T & AT Tioe Fle (oledd HILIEI & a7 AT TG
T SIS ATAT Hg<aTahie ! TIITSTAT T ST & &l AT AL 8 | U
T | TS S3=ATelt Sl A= a1/Fart et « fore mtEa o
T THIEAT A =AY, T@ETa i (AR T2t o (o7 g 7eq 3 sht
ATTITHAT &1 HEea LU HAT & | A(: T A€ H gfeg, Ggitaen oo
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AT &1 & T FT Hged Ul qahriiehl HTHHT o Sfieheld 3T Tgd
T ooT/eTeIe 3 STeTT I qRaT AT FLd o SUTAT hl [T 98
=T avE T /T e R |

SRTEEFAY oA T | AAHTT | A8 AT T Al€ 3 F9@Ts TId &
forT, 7@ gt eh- I iies 3T oo &89 & a1y § U a1 q1: fagmor
FTeh Ieehl A TR 0T THT0T, 3o HISIold Ud ST HE ARTHE & [T

TheFe ¢ (e TeoT 93 ATI ST &l AIATAT AT -
V F HISAE AT~ ATUSE ¢ weaaT |
RS : 60 KG (90UTS).
AT ; PRC ¢ % %o T q¥ I fa. .
JATECFIAT FATH 300 MM
TRICHT ; T Ud Ha-UE T A,
FfeeT ; TFALT T AT
VST ARTHE ST ; T THFE A RewEd
(WILD)
v TRt &2l 2TaeH : frferer wricer aw Ao wets i
Trsfew wfaferdT, fafssr whEa e F oA™Y
LT,

TATT FLAAT : HGTTeeh TOTAT o SATETT T Soh HEATAS ST - ¥, TATI,
T o weHe 9 7ggH oy St arer afaeet (Fe89) S 91 &
T ST I ATl Eo € ol Fge el g I LTS HLAAT 312 T8

TATEE LT il SAITFATE |

Traditional fastening system Resilient fastening system
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AT Sl Tav@Te THRAT : RISET ¢ S3aT &l ST Sed a0
ST YET 8l HISET grord | faersa: arit e arer ¥as 9% 90UTS
ST STTersh TETUH U ATAT TAT ol QAT § gooh U< aATeAT LAl § § LT
FicFe BT (RCF) fethae & HTHer SIT9e 91T T g | SH T & I,
AT 1 G2 E TqT AT AT g2 6T ST STt g | =0 qeaeg | [t
S T@-T@Td g AT A= A0 (h AT ST ¥l g -

v AR ITE2 3T AT § T et 92 “F-Tasrst” i1 e 7T,

v AT T0aed RIS o o7 91T 9737 H 51 THIae A1 (S Caee
(WILD) 7o AT,

v TTEG | STATAE Fohel | @ET 319 ° FAT g ol 9 I 3T Tl AT<h
AT o T AT, ATk LA/ T AT ol T & AT ST H,

v I Ficde HfewT (RCF) F ATHAT T TAT AT g SeaTe e 1ead]
ST A THa ST % 210 31 6 i< (GFC) @& ATH 3 aq
farera St aT,

v Rt S ¥e (DGR) 9% Fgl MIHT T& FiT To/deE Fl 94T &

Y o
MG RER Y al"la'ilﬂ’h"il,

v AEETHIA® SIIF o &I qTs T8 HIHAT 9C AT Fw1aaT8!, et
S T@XETd FTAT T AT LA o THE SATTHRIT T/ AETIT e FIET
FALTeroT i strafares wrars! e vora T &l Teqd AT |

Fatigue
Properties

e =
Track curvature
Super-elevation
Wear Grade
Resistance Train speed
Annual tonnage

Rolling Contact
Fatigue (RCF)
Material
Attrition

Rail Grinding +
Wheel retruing

Traction demand

- Truck/bogie
Tracjn()n characteristics
Coefficient

Friction
conditions

Wheel and

rail profiles
Contact
Stress Loads Track

— (including [«— geometry
dynamic) perturbations
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&

ST AT o o0 SaTe &1 : S5l (o U e, of ToEmd Ud shiq a1
IGRESEIRIEE IS

AT TFAA AT o FATTET I GG o F¥ay § [T I919 3@+ 1
AT 2, AT ST TA-F2 IS S TCHE AT SHee oh HIL0 ST a
fethae & T e dT | GRIal g5 &, ST STee I+ 1€ & I ATd
Tl gl el ot | S0 T 6T TH-TS ehe e (S Whaed & a1 | TqT a1 3T
farReTaTait T TUshe T &THAT STad LATATRYIT 37T T o i ad e &
AL AT ¥ TF Tl STeT Thgl i EhQrum{cl 2|

I [IE3 w=0.2 §u>=035
/ (Shearing Action)

Position of Maximum Shear Stress

T R [R2a e SRS — ST 1 ¥ Shoha ¥ UF SI-LAHE o G L i
hH h AT,

(Wear)

> Steering in curves < Steering in curves
< RCF & wear > RCF & wear

< Stability in tot > Stability in tgt
Wear Opfl;nlm RCF '
o B
7 Y\ oy N
ws »

“Magic Wear Rate”



T GITET T qAqT A g AL0dG ALl & TATANT e HHTeAT 6
T U [ fored a¥ex § qoaiel AT | 1 fethae Hasrde (RDM) & form

o= ST Srgae, TATT 3f¥ STl g (ot o oI offa SieTe, AgEas

TR e w Fr IzEar T |

&

T AT — AT | do€ U FHSIL gl g A< T [ahaaarai a1 60%
AT o ARaara &1 85% § fdT Beaarl AT 9o il gf g | 7
T o AT o SATeTT 9% R afee T & forw fEva-orte fftaa &
AT T FETAT S T 7 7107 3l g0 TSl § R 9T 9

afee T T ST stfea T g |

o

[anN o N O
& opldlsthac [ecdqd chleTST !

FREE-HAND SCANNING SINGLE SEGMENTS

e

|
AQUIRED PROFILE PARAMETER CALCULATION

DEFECT

PROFILE RUNOUT RAILPROFILE

T T ATEHA ST - T T SaTHE o Tae il & Feed 9T 9 g7
STYETE | AT &1 A5 1AL S 1EeT o6 ST TT T HRH HITERT S ieiad
ST T FIAL HF il G HEA o [T I RIS ATeeT qhATE #hl
Q[T 61 TS & ATTeh Lo Felg o A 1= (250 #heFe o TL0T T ShaFa < ol LIl
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HIGH RAL N
o \
3040mm | \
stick shp
p e
pa—y ‘ LOW RAL

i; e - 4omm
z L oo — T
& ick lip —
& TANGENT iy
. |

W o feh Sivwe wa
mizmmm;mmmmﬁmm Bl 37 P wreard i
W 7 fsh dsadum
[ 70 fe agard o
B 70 e wiRar uia

@ FHSIA AIHSIT [#EeH - AT 9T
T TEe % gy § RDSO

G it | foehTe AT ST @r g |
TEET o g Yo aw
(TMRS) 9T 7& 0 faa a0 § g
AT FEre IR areq [iax
T ST g S8 ToIT Yoqel §3=T 3fI¥ ooh UXTHISH, AT TMET 6
I ST AT T 9q7 AT SATS FT GHaer g | fafa &t
AT Treaedt T —

0 T THFE AT feaaa+ (WILD)
0 THUTHIEH fEe#e (TPD)

0 TA-HI9H F-Tosr

o R gfFade Rz (DED)
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0 AT T2 (e [Sthare ST YL —
= gl ST ReFex (HBD)
= Ble=Iq feeFet (HWD)
0 Y/ deE Rhde e
= 3T 29 R s v (DGR)
- ¥THHDGR T IeT
o e T AT — ey & for 2o the T e o1 (s

o AT Y9 | 8IS UFe A€ ST &l ST TG 6 o7 T84

TARTRTT o 31 TorqeT HAATSN il S STTersh |eqd a=TT ST 9ehd T & |
At o v T yEtor akRFuafaa & o sage y&= w3 6
ATAITFHAT ¢ | FHe 19T HITHE T TqH o6 q&d (91 7o Tehel 19 ol AT HLh
24l T o A€ aTol & I § [oqq TRE AT (Assets) 9% & qA19 FH
T o forT ASft & 2o Truae A fRede< (WILD), Z3-9rem 3-fore,
TA-TId Zeddd & [T ¥ &AL BT (RCF) T gq AT
TR ATt Ue T TR UTSwe ¥ T TART, AT 6 &L Ao THI=
SR % O HIERS HOHH A1 F-Rehde R g2 3 & H19
3T ATeeT Tehe i T TANT & RWhaFe THLT I Hl T aaa §
ATHL A A< o @AYl FH [T ST EHRAT @ | 75 ST 1l
TTETOT S SIESATT o |79 AT 1 o U A8 | ST AT o6 (7T JATLE |
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