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1. Brief review ofkey damageandroot causedn relation to
S&C vehicldrack interaction

2. Understanding/predictingwheel and railinteraction at
S&C

3. Predictingdamage mechanismm rails and supportand
Identifying the key drivers

4. Assessinghe benefit of crossing geometry changand
other innovationson the system performance
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A #44 Failures catalogued in
public Deliverablel 3.1

A Presented at ¥ Dissemination

1.1 SWITCR AND STOCK RAIL ASSTMBLY

event, Paris June 2015

Component

1.1 Switch & Stock Rail Assembly LY
Corve
1.1.1 SPALLING OF STOCK RAIL Stotk il "

Copocity tor Rol
' -
Characteristics: This defect mainly occurs in the wheel transfer area of the switch/stock rail and shows cavities
left by matenial having spalled out.

(Possible) Causes:

* Migh contact stresses leading to
near surface crack Initiation and
subsequent merger to cauyse
spaling. High stress can result
from worn wheels (false fange)
or non-optimal whee| transfer
zone and Narrow running
bands

* Wheel flange not matching
togather with design of wheel
trare nne

* |ncorrect profile of wheel flange

Preventive/corrective measures:
Deburring, grinding, Replacement of switch and stock rail assembly
(improved wheel profile management)
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and stock WS
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wAdditional fracture
by fatigue

wFatigue cracking

wVertical movement
and hanging

wlLateral shift
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wPoor movement
(high friction)
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wlransverse fatigue
crack (foot or
nose)

Cast
crossing

wWear

wPlastic
deformation

wShelling & spalling

Crossing

et LW AN

wEXxcessive Wear

wFatigue cracks

wVoids & hanging S
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wLipping & spalling

wlransverse fatigug Switch
crack (foot or Cast Ty wHead checks
nose) clierine wSquats
wwear
wivear Crossin
wPlastic =rossing wAdditional fracture

nose &

deformation Wi

wShelling & spalling

wEXxcessive Wear

wFatigue cracks Bearers Slide
wVoids & hanging \—— plates
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by fatigue

wFatigue cracking

wVertical movement
and hanging

wlLateral shift

Bearers

wPoor movement
(high friction)
wSeizure




RoOOt causes
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local and weather

Installation/set-up
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Fundamental behaviour in S&C (: |a
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Axle lateral force - leading bogie

Crossing ‘
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Distance= 32.792m, time= 1.26s, = 40km/h

J~1._1f11|J[
Y S

- 68.4 0.0 . O 56.8 on rail

r 60.1 0.0 . 62.1 on rail
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25 B =3.5-35 —FO—1 1 .F6
Change in rolling radius difference (left/right) as stock rail moves gk
outward and point of contact also ‘ -
A induces a steering of the wheelseingle of attack) B =

A and associated laterakeering forces (also the case on through
route to a lesser extent

A Jump (double) point contact introduces higher frequency force
disturbances

- B




Fundamental behaviouwat crossing
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Key driver:
Speed (V)

Dip angle &)

Track & wheel mass (M)

Track Stiffness (K)

Wing rail moving
away at angle 1:N

Force (kN)

R

- - N
&<

€— P1 force

_ P2 torca

Dynamic Load
Statc Wheel Load

Jenkins 74iThe

CaR

Capacity for Rail

effect of track &

vehicle parameters on VR vertical

dynamic forces

P1 peak position = f(Vﬁ»»
|

Distance (m)

Crossing nose

rarQRin_g up

H

few [cm]

P2 peak position = f(V):—I-—b [0.1~0.9m]

Wheel and track
mass

P1 P2
" <1ms < 10~20ms
fcyF p2kHz fcyF -fi20Hz

Wheel and track
mass rail

Contact stiffness elasticity

Rail head
damage (plastic
deformation,
subsurface
fatigue) and ralil
fatigue

Ballast support
stiffness

Rail head
damage, ballast
degradation,
sleeperfatigue
and rail fatigue

|




Fundamental behaviour atrossing (:4“
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v= 80k B

Distabhbce=

FPTTTrITprTrTTil FITTTPTITrrTTd
SO LT 630 —36G-1010 30

Through the crossing the loading is mainly vertical

A Although lateral impact load is also present. RRAngleof
attack + lateral offset in diverging routes

A Jump (double) in point contact at entry/exit of casting geometry
(smoothed in reality by manual and operational grinding)

A Vertical impact at load transfer between wing and nose (vice
versa)
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Fundamental behaviour at crossing I(:tua\
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Fundamental behaviour at crossing (:ll,R
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A More parameters affecting reaction forces
I Range of wheels and crossing geometry shapes
I Vehicle types and steering ability (PYS)
i Axles lateral position and angle of attack
I Track geometry and misalignment
I Support type and conditions
i Direction of travel (through/divergin@acing/trailing)
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3) Predicting damage mechanisnand
identifying key drivers
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Observing & predicting damage forces (:4R

— . _ Load vectors showing Capacity for Rail  —
high magnitude sustained load (P2)
=> |eading to component/ballast fatigue

Load vectors showing
high intensity initial impact load (P1)
=> |eading to local rail damage

4

wheel-rail contact location
showing intensity of loading

315

31

Vertical Force Gradient shown on contact location [kN]
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lateral rail coordinate (m)

Travel Direction

Contact Pressure -RightRail -freight laden|cen56f

Rapid changé of contact in leg ends; multi point contact; h»igh pressure
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VG *  Contact Pressure -RightRail -freight laden|cen56f

lateral rail coordinate (m)

Travel Direction

"

-~

High pressure wing edge; v. high pressure nse; repeated impact load
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