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T4.4: Switches & Crossmgs challenges
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T4.4: Switches & Crossings

Areas of work identified based on preliminary review of
previous research (document to be appended to D4.4).

) T4.4.1 Drive and lock mechanisms

» mplementation of INNOTRACK Recommendations in SUSTRAIL
® T4.4.2 Materials and switch blades sliding surfaces

»Lubrication material for switch rail on heel baseplates

®» Fastening resistance of switch bars/drive under repeated loading
® T4.4.3 Interface geometry and maintenance rules

» Effect of wheel/rail + track geometry on S&C dynamics
W T4.4.4 Support stiffness through S&C

®» Investigation of variable vs consistent support stiffness

» Use of resilient pads (under sleeper, baseplate, ballast mat)
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T4.4.171 Drive and Locking Mechanism

Optimal S&C Drive and Locking Mechanism Configuration

® Drive, locking and detection mechanism integrated into hollow
bearer arrangement is most beneficial:

»Allows tamping access to maintain uniform support stiffness
»Proven to be technologically feasible

® Standardised bearers, mounting, S&C design, interlocking
Interface would allow economies of scale and increase
applicability of innovations.

= Computer based interlocking interface would enable access to
condition monitoring of DLM and S&C unit

= Potential to reduce maintenance and delay costs with condition
monitoring, move to condition-based maintenance
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Task 4.4.2 1 Materials: Introduction

Testing Switch Slide-plate Lubrication
™ First phase of small-scale testing completed

Switch

<Oscillating‘arm <

e .- __L' g

Sliding
surfaces

= Two load environments

6 - - 120
o 5 Movement | 100
5 E a - so__| B
4% 3 L 60 = ;
3 @
JE2 Heel VIM - 40 §
= -1
43 : 1 Load mm : 20
§ 2 | | 2o | VIM: Venhicle Induced Motion
d 0 2 ! 6 . 32 84

ot *2_* OSUSTRAL =

Task 4.4.2 (USFD) | Materials 6



Task 4.4.2 1 Materials: VIM Loading Results

VIM loading
= D: Dry, M: MoS,, G: Grease, T: Teflon
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Task 4.4.2 1 Materials: Preliminary Findings

Small-scale testing

® Grease and Teflon both exhibit consistent low-friction
performance under both heel and VIM loading and (in clean
laboratory conditions) maintained this for two months of
simulated life
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T4.4.317 Geometrical interface performance

Investigation on crossing dynamics

= Most relevant issues (NR source 2013)
»Squat on casting
»Crossing nose wear / lipping /
»Shelling of running surface of casting
»Transverse cracking of casting (crossing vee/wing rail/foot)
»Transverse defect from RCF
»False Flange damage
PELC...

= All above derived from wheel transfer impact load
»Implication of crossing maintenance (grinding/welding/wear)?
»Implication of vehicle suspensions/wheel conditions?
»Implication on ballast degradation, voiding, and general

support conditions?
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T4.4.317 Geometrical interface performance

Modelling the dynamic interaction at crossings

) Kinematic motion of wheels (z,y) predicted from W+R
geometries 1 derived Rolling Radius Difference

RRD showing negative discontinuity

Various wheel initial
lateral displacement
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