
Linde – Quality you can rely on

Linde fork lift trucks for explosion-hazardous areas



For many years now, Linde has been one 
of the world‘s leading experts in the manu-
facture of vehicles for explosion-hazardous 
areas. With Linde, you are not only assured 
of the highest levels of safety when work-
ing in hazardous areas, but also benefit from 
the innovative, cutting-edge technology of 
a world-leading manufacturer of fork lift and 
warehouse trucks.

Linde can minimise energy consumption in 
your daily operations; maximise the effi-
ciency of your performance; optimise quality, 
durability and service.

 
Linde – Quality you can rely on.

SAFETY

Competence, innovation and service: With brand 
quality, Linde trucks offer decisive performance in 
everyday, sustained operation.



Electrical components (such as drive, pump and steering motors) 

and controls are housed in flameproof enclosures with precisely 

defined flame paths. Cable entry points feature special cable glands 

certified for EX environments. The fork arms are protected with non-

sparking material. 

There is good reason for our attention to detail. Every component is carefully analysed and adapted to comply with safety regulations.  

We thus meet our objective of combining the highest standards in safety with the positive features of Linde trucks, without compromise.

Seats, plastic parts and tyres are electrically conductive. This pre-

vents sparks being generated by electrostatic discharge. The use of 

low voltages renders electrical control elements ‘intrinsically safe’. 

Original parts, such as control levers, may therefore be used without 

further modification.

EXPERTS

Perfection in detail
g  Linde trucks meet all the preconditions for operation 

in hazardous areas while providing excellent levels  

of comfort.

g   The ergonomic workspace offers good visibility and 

simple operation, enabling fast and safe working.

g   All EX truck components are adapted to conform to  

the relevant protection classification for each specific 

EX truck, and without compromise.

Our experts are familiar with every aspect of hazardous 
areaprotection and what it requires. On this basis, they 
develop remarkably effective and safe solutions for cus-

tomers from a wide range of industry sectors.

The excellent features of Linde trucks, combined 
with everything required for protection against 
potential ignition sources, ensure quality at the 
highest level.

Linde EX trucks: A reliably safe solution

        Certified manufacture 

in accordance with 

94/9/EC

        Type-tested vehicles         ATEX-certified  

components

Development of EX trucks 

and components from Linde 

series production trucks

Example zone 1



RESPONSIBILITY

We operate at a level of absolute safety. Where gases are stored, combustible materials are produced or when working with flammable chemi-

cals, professional operation with safe machinery and equipment is an essential prerequisite. For all your industrial truck needs, Linde offers a safe 

solution with its range of engine powered and electric counterbalance trucks as well as warehouse equipment – including pallet trucks, stackers, 

reach trucks and tow tractors – for explosion-hazardous areas.

The Linde safety concept represents a complete 
solution, which is not only certified and type-
tested, but also optimised to suit your needs.

The vehicles are designed to meet your safety requirements. 

Moreover, you also benefit from standard Linde features: intelligent 

technology for smooth operation, ergonomic workspace for ease 

of use and high performance power units for maximum efficiency 

and productivity. You can rely on the long-standing experience of a 

partner who meets the exacting preconditions of all industry sectors 

with a commitment to safety and a strict duty of care.

Safety is of the highest priority
The type of protection required is determined by the site operator 

in a hazard analysis. Take, for example, a truck from category 2G for 

Explosion-proof components. This dia-
gram illustrates the main components 
that ensure the explosion protection  
of the engine. 

g  A flame trap with an integrated  
inlet shutdown valve is installed in  
the air inlet.

 

g  Limiting values are monitored by tem-
perature sensors for the cooling water, 
hydraulic oil and exhaust gas as well as 
by speed monitors, which send a signal 
to the stopping mechanism if these 
values are exceeded.

g  The air inlet is then shut and the fuel 
injection pump is simultaneously reset 
to zero flow rate.

g  The exhaust system contains a heat 
exchanger, which reduces the exhaust 
gas temperature. The released heat 
is dissipated via the engine‘s cooling 
system.

Meticulous design and manufacture is evidence of  
a duty of care. When it comes to explosion-proof 
vehicles, you can trust in Linde‘s one-stop expertise 

and quality. 
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zone 1 IIB T4: category 2G describes the requirements of the truck for 

zone 1 according to EN 1755 for gases and vapours; zone 1 includes 

areas in which a dangerous, potentially explosive atmosphere some-

times manifests; IIB describes the explosion group of the explosive 

gases, while temperature class T4 refers to the highest permissible 

surface temperature. 

All of Linde‘s EX trucks for zone 1 explosion-hazardous areas are 

available as type-tested, ATEX-compliant models. EX truck production 

quality is regularly certified by TÜV (Technical Inspection Authority) 

Rhineland in accordance with 94/9/EC and ISO 900.

Safety concept for Linde IC trucks
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Linde trucks have proven themselves in difficult and demanding  

operations in all industrial and commercial sectors. Customers hold 

the unrestricted availability and complete reliability of all our prod-

ucts, including Linde EX trucks, in high regard.  

Engines and electronic controls are all Linde series production items 

and are optimised to deliver excellent safety benefits and a long 

service life. The components are adapted to meet the requirements 

for use in EX trucks.

The workspace and controls are ergonomically designed to meet 

or exceed the latest industrial standards. The pedals, steering and 

controls are subjected to millions of test load changes, are tried and 

tested in practise and guarantee efficient and precise operation.

Robust components have proven themselves time and time again. 

Linde clearview lift masts, for example, enable excellent visibility and 

are extremely durable. They are reliable in the toughest applications. 

Compact, manoeuvrable, easy to operate: these excellent features of Linde’s series production models also apply to our EX trucks.

RELIABILITY
With regard to vehicles with high safety requirements, 
it’s all a question of trust. Trust in quality, support  
and expertise; trust, for which one name has stood  

for decades: Linde.

Technical confidence in series production, as  
exemplified by Linde material handling equipment.

LÖSUNGEN – Anwendungen

Areas of application for Linde EX trucks
A adhesives, aerosol filling, aluminium works, artificial leather manufacture B bitumen, brake pads and clutch lining, building protective agents  

C cable industry, car care products, celluloid manufacture, chemical manufacture, chipboard coating, coal processing, cocoa processing, coking 

plants, colorants, colours, cosmetics industry, crude oil and natural gas D disinfectants, distilleries, dye works E essences, explosives F feed industry, 

film and audio tape, fireworks, flammable aircraft hangars, flammable dusts, flammable gases, floor polish, floor wax manufacture, fruit ripening, 

furniture industry, furniture polish G gas plants, glues, grain processing L leather care agents, legume processing, liquids M match industry O oil 

mills, oil refineries, oil rigs/borehole locations, oils and fats P packaging manufacture, paints, paper and print industry, personal hygiene products, 

pesticides, petroleum industry, pharmaceutical industry, pigments, plastics, polyester reaction resin, powder-coating, print colours, printers, pro-

pane bottling, pyrotechnics R refrigerating plants, rubber goods manufacture S sealants, shoe polish manufacture, soap factories, spirits manufac-

ture, stain removal, starch manufacture, sugar industry T tanneries, tar and tar products, textile factories, tobacco factories V varnish, viscose and 

synthetic fibres W washing and cleaning agents, waste incineration, waste water treatment, wax products, wood preservatives

Application: each sector is faced with different 
safety, efficiency and variability requirements. 
Therefore, we provide you with EX trucks that 
suit your individual needs exactly.



Linde EX trucks: For every task,  
for every environment, for every load.

Solutions: Our solutions comprise a wide range  
of competencies. Linde EX trucks provide the right 
vehicle for every contingency, exactly suited to  
your needs and perfect in every detail.

Linde vehicles are used in many industrial sectors, utilities and  

divisions. With our wide spectrum of forklift trucks and warehousing 

equipment, we cover virtually the entire material flow sector, even 

sensitive environments.

Programme overview Zone 1 Zone 2 Zone 22

Warehouse trucks

L 10 – L 16 Ex AC

R 14 – R 20 Ex S

P 60 Ex Z

T 20 – T 24 Ex AP/SP

T 20 – T 30 Ex

L 14 – L 16 Ex AS AP/SP 

N 20 Ex

T 20 Ex SF

T 20 – T 30 Ex

L 14 – L 16 Ex

L 14 – L 16 Ex AP

L 14 – L 16 Ex

Engine powered lift trucks

E 15 – E 16 Ex

E 16 – E 20 Ex 

E 20 – E 30 Ex

E 25 – E 30 Ex S

E 14 – E 20 Ex

Electric lift trucks
H 20 – H 30 Ex

H 50 – H 80 Ex

   Available, other options on request, eg zone 21

CUSTOMER PROXIMITY

Virtually no other company offers a service as com-
prehensive as that of Linde Material Handling.

Linde trucks are built for daily, demanding continual operation – a 

contingency they meet with unshakeable reliability. This is due both 

to the unique drive system, with its low maintenance overheads and 

consumption, and Linde‘s comprehensive service and sales network. 

Linde customer service is never far away. Our trained technicians are 

in possession of all repair and service documents and are committed 

to keeping your vehicles in peak condition.

Access to our expertise has never been easier.  
Our close proximity ensures that you receive high-
quality technical support and service, anytime  

and anywhere.

As a market leader in materials handling equipment and components, 

Linde is the provider of Europe’s best customer service network. Our 

motto is „Expert knowledge from one source“ and, as your partner, we 

can assist you with all material flow issues.

Our experts can offer specialist, on-site advice on any matter, be it usage 

analyses, rental trucks, leasing, technical documentation or full-service 

provision from one source.



N 20 Ex

R 14 – R 20 Ex S

T 20 – T 30 Ex L 14 – L 16 Ex AP P 60 Ex Z

T 20 Ex SP

T 20 – T 30 Ex

L 14 – L 16 Ex

Warehouse EX trucks

H 20 – H 30 Ex

H 50 – H 80 Ex E 20 – E 30 Ex

E 14 – E 20 Ex

E 16 – E 20 Ex P

E 15 – E 16 Ex

Engine powered EX trucks Electric EX trucks

Programme overview



Explosion groups are defined in accordance with the regulations and directives that determine European standards, such as EN 50014,  

EN 1755 and the EU directive 94/9/EC. 

Linde EX trucks:  
For every task, for every environment, for every load.

Flammable gases and vapours are categorised into explosion groups 

according to their flame transmission capacity under specific conditions 

(see table). Note: (numerically) higher explosion groups require more 

elaborate measures than lower groups, with the former incorporating 

the latter. Information on other gases and gas mixtures is available in 

the corresponding documentation.

Temperature classes
All flammable gases and vapours are classified by medium and 

temperature class. Linde trucks that are suitable for use in explosion-

hazardous areas afford the maximum level of protection for industrial 

vehicles exposed to the temperature classes T1 to T5.

Temperature class Maximum permissible surface 
temperature of components

Ignition temperature of flammable 
materials

T 1 450 °C Above 450 °C

T 2 300 °C Above 300 – 450 °C

T 3 200 °C Above 200 – 300 °C

T 4 135 °C Above 135 – 200 °C

T 5 100 °C Above 100 – 135 °C

All Linde trucks that are suitable for use in explosion-hazardous areas afford the 

maximum level of protection for industrial vehicles exposed to the temperature 

classes T1 to T4.

 

BASIC PRINCIPLES
Explosion protection is only one half of the task.  
The other half is concerned with economy, efficiency 
and practical suitability.

A partial list of selected explosive materials

Explosion 
group code

Temperature class

T 1
450 °C

T 2
300 °C

T 3
200 °C

T 4
135 °C

T 5
100 °C

II A Acetone
Ethane
Ethyl acetate
Ammonia
Benzene
Acetic acid
Carbon oxide
Methanol
Propane
Toluene

Ethyl alcohol
i-Amyl acetate
n-Butane
N-Butyl alcohol

Petrol
Diesel fuel
Aviation fuel
Fuel oils
n-Hexane

II B Town gas Ethylene
Ethylene oxide

Ethylene glycol
Hydrogen sulphide

Diethyl ether

II C Hydrogen Acetylene

Explosion protection measures for diesel vehicles:
Diesel engines have an exhaust gas cooling system. It dissipates the 

heat from the exhaust gas via a heat exchanger. The exhaust system 

features a certified spark arrester. A certified flame trap is integrated 

in the air inlet line. The engine is equipped with crankshaft gap rings 

on both sides, a screw-in dipstick and a crankcase ventilation system. 

In the zone 1 version, the entire engine is explosion-proof – housed 

in a flameproof enclosure – and certified by an accredited testing 

institute. Diesel engines feature an automatic stopping mechanism 

that stops the engine if the cooling water or exhaust gas exceeds the 

permissible temperature limit, the engine speed becomes unaccept-

ably high or the lubricating oil pressure drops. The starter battery is 

housed in a certified enclosure. Electrical, explosion-proof starter 

motors and alternators are installed as standard. No special protec-

tion is required for the brakes, since the main brake operates hydro-

statically and the parking brake is integrated in the hydrostatic com-

pact axle as an oil-immersed multi-disc brake. The central electrical 

system is contained in protection type „d“ housing. All electrical parts 

and wires comply with current European regulations. 

Explosion protection measures for electric vehicles: 
For zone 1, the drive motors of electric trucks are housed in flame-

proof enclosures („d“). The flame paths between the housing and  

the drive shaft must be exact. Wherever possible, cooling elements 

made of aluminium-magnesium are shrunk onto the axles or motors. 

This aids heat dissipation and increases availability. The following  

are also housed in flameproof enclosures: hydraulic pump engine, 

electronic controls, relays, contactors, composite instrument with 

hour meter and battery capacity display, control valve for hydraulic 

functions, and special equipment such as wiper motors, lighting, 

work lights, hazard lights and warning signal.

The vehicle temperature is monitored and if the permissible tem-

perature limit is reached, operating speed is reduced or the truck  

is switched off.

It goes without saying that the battery, coupling and plugs comply 

with ATEX guidelines and are certified according to the relevant 

zones. The tyres are electrically conductive, while paintwork is  

partially removed from the wheel rims. Depending on the vehicle 

type, the fork arms are coated in brass or stainless steel in order  

to prevent sparks.

Explosion protection measures – category 2G and 3G

Zone 0 describes areas in which a dangerous, explosive atmos-

phere is present continuously, for long periods, or frequently.

Zone categorisation
In compliance with the ATEX 118 directive, explosion-hazardous areas are categorised according to their susceptibility in regard to  

a potential manifestation of dangerous, explosive atmospheres:

Flammable gases, vapours or mist

Zone 1 describes areas in which a dangerous, explosive atmos-

phere is likely to manifest occasionally in normal operation. 

Requires EX protection category 2G.

Zone 2 describes areas in which a dangerous, explosive atmos-

phere is unlikely to manifest in normal operation and will only 

persist for a short period if it does. Requires EX protection cat-

egory 3G.

Flammable dust

Zone 20 describes areas in which a dangerous, explosive at-

mosphere in the form of a dust cloud in the air is present con-

tinuously, for long periods or frequently. Dust layers of known  

or excessive thickness may form. The presence of dust layers 

alone does not constitute a zone 20.

Zone 22 describes areas in which a dangerous, explosive  

atmosphere in the form of a dust cloud in the air is unlikely  

to manifest and will only persist for a short period if it does,  

or in which deposits or layers of flammable dust are present. 

Requires EX protection category 3D.

Zone 21 describes areas in which a dangerous, explosive 

atmosphere in the form of a dust cloud in the air is likely to 

manifest occasionally; deposits or layers of flammable dust will 

generally be present. Requires EX protection category 2D.



Innovations that inspire confident decisions. 

With more than 80,000 units sold each year, Linde is one of the 

world‘s leading manufacturers of forklift trucks and warehouse 

equipment. And not without good reason. Linde products are con-

vincing, due not only to their recognised efficiency and innovative 

technology, but also, and more pre-eminently, to their low fuel and 

operating costs, which in some cases are much less than those of 

the competition.

The high quality of our products also applies to our services. With 

ten production sites and a dense distributor network, we are avail-

able around the world and around the clock.

Excellence at work.

Your local Linde dealer offers a complete, one-stop service pack-

age – from expert advice to sales and after-sales service. With the 

right kind of financing, of course. Whether leasing, hire or hire 

purchase – you maintain your flexibility, as you do in your work and 

in your decisions.

Linde Material Handling GmbH, Postfach 100136, 63701 Aschaffenburg, Germany

Phone +49 60 21.99-0, Fax +49 60 21.99-15 70, www.linde-mh.com, info@linde-mh.de
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