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1 Concept Siemens Lightweight Axle
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M A R S  ïModular Assembled Running System

Significant mass reduction

Tubular shaft instead of full/hollow shaft

Screwed instead of press-fitted

Optional inspection by internal pressure management

Fault monitoring of the structure by:

pressure monitoring

detection of screw joint failure

if necessary, in real time

New maintenance concept

Potential reduction of maintenance costs

Simplified assembly

Assembly without wheel set press

Screwed wheel set

Tubular shaftWheel disc

Bearing leg

Screw connection

Pressure

sensor

Pressure

valve
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2 Motivation
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Dimensioning and design

Standards, state of the art, load assumptions, 

design, verification, validation

Systematic monitoring during service, 

maintenance and operation

Standards, state of the art, maintenance 

instructions, inspections, operational monitoring

Manufacturing

Standards, state of the art, process 

safety, material specifications, testing, 

FAI

Safer and More 

Economical

Operation
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2 Motivation

É Siemens 2021 | Rieger, Stine, Weber, Moser | SMO RS CP BG&P EN SDE WSSeite 5

Significant reduction of infrastructure damage due to reduction of unsprung weight

Direct effect of unsprung mass

Å Strong dependence on track position and track surface

Å Ballast Track

Å Energy input Ą infrastructure damage Ballast

Å Slab track

Å Energy input Ą Acoustics, damage to the environment

Comparison of the acceleration work WB
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Unsprung mass of a bogie

Evaluation of the cost of unsprung mass 

between ú 50 -ú 200 per kg given.
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3 System Freight Wagon Wheel set Y25, Construction
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Requirements

ÅWheelset load 25t according to EN 13103-1, maximum speed 120 km/h

ÅBlock braked wheel, braking loads according to EN 13979-1

ÅInterface equality to Y-25 freight wagon wheel set

Construction LWA freight wagon wheel set
ÅBearing leg  

ÅBlock-braked solid wheel with curved wheel web

ÅSeamless steel tube

ÅBolted with M24x200 bolts

Theoretical and practical product assurance

ÅStrength verification wheel EN13979-1

ÅStrength verification shaft EN 13103-1, FKM

ÅComponent verification practical on rotating bending test bench

ÅFunctional verification of bolted connection according to VDI 2230

ÅFMECA

ÅAssembly and inspection / maintenance instructions

ÅVibration tests according to EN13261, EN13262

ÅDynamometer test of the wheel according to EN 13979-1

Mass reduction of approx. 400 kg per running gear compared to UIC freight wagon wheel set

Left: Siemens LWA-Freight Wheel set

Right: UIC Standard-Freight Wheel set
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3 System Freight Wagon Wheel set Y25, Pilot project
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Field test with test carrier freight wagon wheel set 

ÅIntegration into the Y25 freight wagon wheel set system

ÅRealisation of LWA test carrier as Y-25 freight wagon wheel set in 2019

ÅObjective Collection of field experience and stress measurement

Result of the field test

ÅUse on the track Leoben-Eisenerz in regular ore mining operation

ÅOne-month system test Positive outcome

ÅProof of operational stability based on stress measurement data positive for mileage of 10 million km

Current step

ÅLong term testing

AP 1 AP 2 AP 3 AP 4

Konzeptentwicklung Radsätze Erprobungsträgerversuche Alternative Herstellungsmethoden Risserkennungssensorik

Konzeptentwicklung Leichtgewichtradsätze Detailentwicklung Erprobungsträger Drehen aus dem Rohmaterial Vorentwicklung Druckmesssysteme

Benchmark Kosten Komponentenversuche, Feldtests Reibschweißen aus Einzelteilen Ptototypenversuche

Roadmap Zulassung Flow Forming
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4 System Siemens ĂInspiroñ Metro Platform with Lightweight Axle
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SF1000 traction bogie with LWA

Lightweight wheel set LWA

Full-suspension engine

Axle drive gearbox

High-speed gear break
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4 System Siemens ĂInspiroñ Metro Platform with Lightweight Axle
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Concept comparison

Lightweight wheel set LWA

High-speed pneumatic brake

on the motor gear shaft

Axle drive gearbox

Full-suspension engine

Bogie with LWA-Metro wheel set

Mass reduction per bogie unsprung: - 457 kg

Sum of mass reduction per bogie: - 423 kg
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Bogie Standard-Metro Bogie with LWA-Metro wheel set


