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Why Rail Curve Lubrication?

Controls friction at rail/wheel interface ad b brcaten. va-ebilcated

4

O Improves rail/wheel life

1 Reduces cost \‘1

O Saves energy/fue| \ Increased rail life - saving costs
d

H

Reduces Noise

In L'esrmentin
lubfication

Ineffective lubrication costs American
Railways in excess of US $ 2 billion [1]
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Wear rate (mm”2/MGT)

Curve Radius (m)

Wear Rate vs. Curve E{adius [2]
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Rail Wheel Interface [3]



Consequences of Ineffective Lubrication !!!

UWastage of dollars
UWastage of time Yy
UTop of Rail Contamination ‘

0 Wastage of Grease
UDry/Unlubricated Rail
LQuick Grease Drop off
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What is Effective Lubrication?

1 Continuous presence of grease on rail gl hocl template

n=0.20to 0.30
K=0.30to 040
0 -25-4

U Friction Management Guidelines-

[ , \ B
=  AREMA Recommendations S5
= CPR Recommendations — g

4 Factors in Effective Lubrication 2 - _
Target friction value & location [4]

Lubricator How to determine extent of effective lubrication
‘_

0.261 0.27u

Extent of Effective

T Direction of Measurement
Lubrication
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Currently used Lubricator Technology-

O Mechanical, Hydraulic & Electric lubricators
Benefits of Electric lubricators-

UHighly reliable & efficient

UPrecise control

dMinimise wastage

ULess maintenance

URPM Inbuilt

USolar powered




Scope of Research

d Development of Wayside Lubricator Placement Model for
Heavy Haul Lines

U Development of Framework for the best practice of rail curve
lubrication in Australian heavy hauls

d Simulation model for evaluation of lubrication effectiveness
and cost/benefit analysis for maintenance decisions
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Project Field Trial and Data Analysis Plan

Gauge Face
Lubrication Trial

Test Suppliers Investigate current

Equipment Lubricant

Select 4 new
lubricants for trial

Supplier Supplier
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Investigation of Appllcator Bars (Long
Bars & Short Bars

O Long bars placed on tangent track
O Short bars on spiral of curves
O Long bars are highly advantageous

Achieved Carry
Bars Combination | Grease Distance (km)
(2+2) Long Bars,
Supplier X C 4.623
2 Short Bars on High
Rail, Supplier X C 24
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Investigation of Greases

Grease properties
dOptimal Delivery Rate

dSplash Test

dCoeff. Of Friction u Measurement
dDistance Travelled
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Test Results- Combined Effect of Grease &

- = -
Lubricator Configuration
Lubricator Best Distance Lubricator Best Distance
Configuration | Grease | Travelled Configuration | Grease Travelled (km)
(km)

2 Long Bars Grease A | 0.33 LUbricator 1 Grease E NlI
on Both Rail
2 Long Bars Grease B | 2.96 Lubricator 2 Grease E Nil
on Both Rail

Lubricator 3 Grease E 1.7
2 Long Bars GreaseC | 1.6
o) 5910 [l Lubricator 4 Grease E 1.7
2 Long Bars Grease D | 1.7
on Both Rail :

Lubricator 5 Grease E 4.6
2 Long Bars GreaseE | 4.6
on Both Rail
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Progress and Pla

eld Trials conduc
Development of models in progress:
* Wayside Lubricator Placement I\/Iodel
‘Framework forbest practice of curve Iubrlcatlon
Simulation mo,'de.l for cost/benefit of lubrication effectiveness
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Lubrication Effectiveness Index (LEI)

Field Test

|

Lubricators, applicator bars &

v
y ' v ' '

Record COF Rail/wheel Record Collect rail/wheel Lubricator
&distance Temperature gauge data profile data from performance
& MiniProf MiniProf data based
l l wear data measurement on reliability
Correlate with
applicator bar Evaluate the L l y
& location impact of Analyse & Develop contact Define factor
Define factor temperature establish pattern Define
relationshi factor

Input factors in proposed model
Simulate with MATLAB

Determine Lubrication Effectiveness Index (LEI) for each track
seqment
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Lubrication Effectiveness Index (LEI) Development V



