(GRALUB

TOTAL SERVICES PROVIDER

RAIL TRAFFIC & RAILWAY SYSTEMS

IGRALUB offers everything from one source

Best high performance Lubricants for the specific Applications
TOP OF RAIL - Noise and Wear Management

Lubrication Systems, Mobile and Stationary spraying Equipment
Control units

Monitoring of Vehicles and Infrastructure

Contact Wire De-icing

Prevent Brake squeal at Rail Vehicles

Total Services Provider




BEST HIGH PERFORMANCE LUBRICANT FOR
THE SPECIFIC APPLICATION
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TOP OF RAIL
NOISE AND WEAR MANAGEMENT

Railhead conditioning for Noise and Wear mitigation an ideal
Solution for Railways, LRV and Metros.

A common issue — noise and wear in railway systems

e Squealing rails convey poor performance to the public
e Squealingindicates ongoing wear between rail/wheel surfaces
e Wear on rail/wheel surfaces means costs.

The solution of the problem

Choose IGRALUB-experts as noise and wear elimination partners (Total Services Provider)

Select the correct application system for the network

Coordinated interaction of conditioner, lubrication device and system controller

Only use high quality conditioner (for example, the HeadLub® series), proven by laboratory and field
tests.
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CONVERSION

Indispensable:

& Conditioner must be applied at correct location on the railhead and in the curve
& The correct system can apply exact amounts over a definable track length
& Total spraying time and number of spraying cycles per triggering can be defined.

"Many braking and adhesion tests prove that safety remains guaranteed."

After extensive braking and adhesion tests, many operators worldwide have approved mobile railhead
conditioning. Ask for our reference list.

Only mobile rail head conditioning can provide 100% certainty about the location, quantity and time.
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Stationary equipment Railhead nozzle Mobile unit Wheel flange nozzle

LUBRICATION SYSTEMS

IGRALUB offers wheel and rail lubrications systems from one source. This guarantees one contact person,
compliant systems and lubricants that are effective, efficient and environmentally friendly. We provide
support throughout all phases of a project, from problem identification and analysis to planning, engineering,
after-sales and maintenance.

Lubrication systems must guarantee that the application of the
lubricant is placed

& Ata specific location(inner or outer rail in a curve, top-of-rail/rail sides)
& Ata specific time and for a specific duration (hours / daily use)
& Inacontrolled quantity.

These three functions are, in addition to the effective lubricant, the minimum requirement for a successful
lubrication system. Two main groups of systems are currently available on the market:

& Stationary and mobile lubrication systems.

Wheel flange nozzle Mobile spray system Railhead nozzle

MOBILE LUBRICATION SYSTEMS FOR
RAILHEAD WHEEL FLANGE

The spraying systems are installed in the trains, which are controlled by high-end GPS computers and spray
the special lubricants from IGRALUB directly onto the railhead. If the pre-programmed point is reached, the
computer recognizes this and sends a corresponding signal to the spray device.

With this technology, a complete coverage of the track can be achieved with relatively low investment costs.
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TOR Controller Manual control Spray signal information panel

CONTROL UNITS

GPS control for mobile spray systems

TOR is an independent electronic control. Because of location detection signals (GPS, control systems) TOR
recognizes specified lubrication points before curves and rail points that are registered on a card, and passed
on corresponding signals (direction, braking, speed, weather, time, etc.),are defined in spray commands. TOR
meets the requirements for the treatment of the railhead and is successfully used for the rail head
conditioning.

Manual control

The command to spray the railhead is given manually by means of a pushbutton in the driver’s cab. This set-
up is recommended for small railways and mountain railways.

Top of rail System Control System Rail flank System

STATIONARY LUBRICATION SYSTEMS

Stationary rail lubrication systems for punctual and efficient use.

Stationary high-end rail lubrication systems fulfil all criteria which are a prerequisite for lubrication systems.
They are used to protect critical track sections in the network against wear and to effectively prevent noise.

They consist of high-quality individual components and are very simple and modular in design. This allows a
tailor-made, customer-specific design with low costs and highest quality at the same time.

The exact dosing of the smallest quantities of the biodegradable lubricant (0.25ccm per lubrication point!)
enables highly efficient lubrication with the most economical discharge quantities.

The Swiss high-tech lubricants from IGRALUB are specially designed for these systems.
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MONITORING OF VEHICLES AND
INFRASTRUCTURE

Life-cycle-cost (LCC) considerations need a consistent monitoring.

IGRALUB offers reliable systems for this application. The monitoring systems developed and installed for this
purpose are for railway infrastructure as well as for vehicles. The systems operate through wireless
communication between the vehicle and a base server. From there, the data can be processed and displayed
via a special web application.

This vehicle and infrastructure management system makes it easier to check the current status and the
efficiency of implemented measures.

Ongoing documentation of the current status to check the efficiency of implemented maintenance
Measures

Information at your fingertips for internal and external validation

Long and mid-term optimization for LCC considerations

Independence of measurements, increase internal Know-How

Today’s technology allows for constant infrastructure and vehicle driven data collection and analysis.
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Fleet Monitoring

Setup at neuralgic network knots, wayside monitoring units primarily collect sound and vibrational data of
passing vehicles.

Infrastructure Monitoring

Train borne monitoring units installed in regular vehicles record noise, vibrational data and pantograph
impacts. A few regular vehicles collect much more statistically robust data in considerable shorter time than
dedicated measuring vehicles can do.

Infra dashboard - Collected data from reference vehicles

& Afew clicks to filter for problematic spots or regions of the network with suspicious characteristics.
& Comparisons between months helps to track the efficiency of implemented measures.

Fleet dashboard - Parameters by vehicle

& Afastway to spot vehicles which are above average.
& Soundfiles of all vehicles passing the location.
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CONTACT WIRE DE-ICING

TRAIN AND TRAM

The newly developed contact wire de-icing system is able to detect the position of the contact wire during
operation. Then a proximity switch only triggers the spray nozzles which are located directly underneath the
contact wire. As a result, the Pantotec DK is sprayed precisely onto the contact wire.

This system is suitable for the defrosting of all wires exposed to the weather. So for all electrified rail vehicles.

TROLLEY BUS

The ice formation of the overhead contact lines is a problem for the trolley bus operation as well.

For the contact line treatment a pantograph equipped pickup is a good solution.

For application purpose the pantograph heads are converted into spraying devices which spray Pantotec DK at 35 bar
against the catenary.

Exposed disc brake Simple treatment

PREVENT BRAKE SQUEAL AT RAIL VEHICLES

We have the solution!

Many rail- and street cars are equipped with disk brakes. These brake disks cause squeaking noises and are
therefore severely noise polluting.

Disk brakes are exposed to the intrusion of moisture and dirt without protection. That has the result that the
regular brake performance is being strongly impaired.

The problem can be solved. The lubricant must contain a high quantity of solids in order to level the porous
surface of the brake discs. This increases the braking effect, prevents squeaking and extends the life of the
brake discs.

BSS® Brake Service Spray the perfect product!
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SWITCH LUBRICATION

The lubricant plays an important role in the faultless functioning of the switch!

Switch lubrication is manual work. Since the labor costs for the application of the lubricant are in most cases
considerably higher than the costs of the lubricant, long re-lubrication intervals are one of the most important
requirements placed upon the lubricant.

with SwitchLub, IGRALUB has developed a high-performance switch lubricant, which is a combination
of chemically treated solid lubricants and a solvent-free, synthetic base.

For the reliable functioning of the switches!

Reduction of the arising sliding friction between stretcher bar and tongue of switch. Already upon small
dosing, a strong adhering lubricating and adhesion-preventing film forms between the friction sections.
Stability at extreme pressure and heat stress extends the lubrication intervals.

Lasting protection against wear and corrosion. Guaranteed consistent function from -40°C to +180°C.
Prevents icing and can be applied up to -25°C. Guarantees a constant lubrication.

Biodegradable — easily degradable according to OECD 301 B.

Analyse Planning Installation Support

TOTAL SERVICES PROVIDER
IGRALUB OFFERS EVERYTHING FROM ONE SOURCE

Investigate: We provide you with on-site support in the solution of your problems.
Meaningful tests will provide you with the best basis for your solution.

Strategy Plan: Obtain our support for innovative solutions. We document solution finding process in
order to bring your systems and applications on the latest state-of-the-art.
In doing this, we work together with the world's leading lubrication equipment
manufacturers.

Install: You will receive support during the installation and commissioning. You can expect
high-performance products, together with the highest advisory expertise and know-
how from a motivated IGRALUB-Team.

Support: After commissioning, we're here to help train and advise your staff on site. With
our support, you can be sure of safety and excellent results.
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WORLDWIDE

|GR/‘\LUB AG fiir Schmiertechnik

Mainaustrasse 15
CH-8008 Zdrich / Switzerland

Phone: +41 (0)44 422 0002
Fax: +41 (0)44 422 0003
E-Mail: info@igralub.ch

IGRALUB Group

Germany www.igralub.de

USA www.igralub.us

Asia, Singapore www.igralub-asia.com
Austria www.igralub-systems.com

www.igralub.ch

The information in this brochure reflects the current state of development and knowledge of IGRALUB AG. We reserve the right to
make changes. This brochure contains product information. Additional information such as technical data sheets and safety data
sheets are available. Please contact us for documentation and further information.
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