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Presentation overview
Manufacturing next generation S&C

Company 
overview

• History

• Products

• Manufacturing

Research & 
technology

• University links

• Digital tools

External 
factors

• Voiding

• Track Stressing
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Progress Rail UK history
South Queensferry & Sheffield facilities

Early 

1900s

1988

2006

2008/09

2011
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Progress Rail UK sites
4 key sites

Austenitic cast manganese crossings

High security bollards

Fabricated crossings

Switch & rail work

Cast iron products foundry

Flash-butt welded crossings

Machined crossings

Completed layouts for 

installation

Modular train loading
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(UK & International)

Blackpool

Docklands Light Rail

KL Star

Sheffield Supertram

Minneapolis

PATH (Pennsylvania)

Network 

Rail
MTR 

Hong Kong

Heavy haul

London 

Underground

Irish 

Rail

PRS 

USA

Clients
A global product
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The railways
A multi-faceted network
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What is a crossing?

• routinely catches 421 tonnes 

• travelling up to 140mph 

• & guides it the right way…

A crossing:

…FIRST TIME, EVERY TIME!
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Progress Rail UK supplied products
Specials and mainline crossings up to 12.5m long
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Crossing manufacture
South Queensferry facility



W E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L DW E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L D

3D Modelling

Programming

Pattern 
Manufacture

Pattern making
In-house pattern manufacture (5-axis) capability
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Moulding
Boxless moulds
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Steel making
2 electric arc furnaces
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Post-cast – knock off
Riser removal
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Post-cast – heat treatment
Heated to 1050oC
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Non-destructive testing
In accordance with EN 15689 minimum
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Machining and fettling
Cast AMS work hardens during machining



W E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L DW E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L D

Assembly – flash butt welding
Two welders in the Sheffield facility
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Research and technology
3 primary components:

Rolling 

Stock

Track

Support 

Conditions
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Research and technology

• 3 inter-relationships:
• Degradation with use

Academic and industrial links

PRolling stock PRolling stock

Rolling stock (i.e. 2-axle bogie)

Wheel/rail interaction

Track & support interaction

Support conditions

Track (crossings)
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Technology

Wheel/rail 
interaction

Finite 
element 
analysis

Desktop 
casting 

simulations

5-Axis 
machining

Explosive 
depth 

hardening

3D 
scanning

Research and technology
Digital tools & innovation 



W E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L DW E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L D

Technology

Wheel/rail 
interaction

Finite 
element 
analysis

Desktop 
casting 

simulations

5-Axis 
machining

Explosive 
depth 

hardening

3D 
scanning

Research and technology
Digital tools & innovation
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External factors
Cast crossing framework
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External factors
Voiding

• Voiding scenarios

• Remove 5mm EVA pad

• Select supports

• Base design:

• ‘as designed’ support 

conditions

• No voiding present Wing only voiding 
(1 bearer voided)

Nose only voiding 
(1 bearer voided)

Wing & nose voiding 
(2 bearers voided)



W E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L DW E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L D

External factors
Voiding

Image result for heriot watt

No voiding

1 bearer voided

2 bearers voided

Wing side Vee side

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiZ0ZDxvabcAhURPewKHZhfB6sQjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/Heriot-Watt_University&psig=AOvVaw2acFAp79dczl9ENy8qfclI&ust=1531928863477432
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External factors
Stressing: multiple manufacturers affected

Colton junction

Stoats Nest



W E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L DW E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L D

External factors
Stressing

95MPa (NR/L2/TRK/012)

130MPa (EN 15689)
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Key developments
State-of-the-art facilities

1999

2015

2017

2019

2020

2012

2013

Running 

profile 

adaption on 

CCBs

2022



W E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L DW E  B U I L D  A  B E T T E R ,  M O R E  S U S T A I N A B L E  W O R L D

Biodiversity
Progress Rail South Queensferry

Lochan Wilson

Adult male and 
female toads

Toadlet

Roe deer

Narrow 
winged 5-spot 
burnet moth

Brown hare
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Our biodiversity report
Available on Progress Rail UK’s website
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Conclusions

• products,

• processes,

• innovation, and

• safety.

“To solve our customers toughest challenges”

Over our past 130 years we have strived to improve:

1999-2024: 25 years of tri-

metallic flash butt welding
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Dr Hannah Persson

Senior Engineer – Crossing Development

hpersson@progressrail.com  

Thank you

mailto:hpersson@progressrail.com
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