
Heavy-duty rollers in the cargo 
loading system of the 
world’s largest transport plane 
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Cargo for the biggest transport
plane around: it doesn’t just carry
the usual containers or pallets. 
The loads are of quite another
dimension. Special transport 
modules carry cargo such as 
airplane components (e.g. an
Airbus fuselage), enormous tanks,
stages of space rockets or entire
helicopters right up to the “Beluga”. 

The A300-600ST Super Transporter,
with a payload volume of 1,500 m3, 
has the largest cargo compartment
of all planes in service worldwide.

Roller conveyor tracks on both
sides of the cargo floor: 
the optimum covering needs to be
found for the 34 power drive units
on each side.

The superlative “freight machine”. 
The A300-600ST airbus. At the highest point it measures

over 17 m, as high as a 6-story house. The cargo compartment
in the main deck is like a warehouse that can fly – over seven
meters high, over seven meters wide, and 34 meters long. Its
total payload is 47 metric tons. It is designed to transport over-
sized freight, something which none of the world’s other trans-
port planes can manage.

Roller conveyor: power drive units and 
transporting rollers. 

A double-tracked roller conveyor has been built into the floor
of the main deck to enable loads weighing several tons to be

transported right into the cargo compartment. The track is over
four meters wide, and each track contains 166 rollers.

Thirty-four of these rollers are each driven by an electric
motor and have a built-in compact planetary gear. These power
drive units enable the load to be moved into the cargo compart-
ment. The aim is to optimize the coverings for these rollers – to
find an efficient solution. 

The other 132 rollers in each track are transport rollers with
a metal running surface. The load, driven by the rubber-covered
rollers, is pushed via these free-running rollers into the desired
position in the cargo compartment. 

Heavy loads, heat, cold and extreme
conditions during handling.

The task Covering the rollers of power drive units
so heavy freight 
can roll easily into the cargo compartment.

Copyright Airbus: 5 photos
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The solution Mitex succeeds 
thanks to Therban®.

Its outstanding combination of 
properties means that Therban®

is ideal for use in the cargo loading
system of the world’s largest 
transport plane.

74 mm

91 m
m

Success! On a roll with a
special high-tech elastomer.  

Top level performance.
The decision after a worldwide bidding process: the rollers

for the power drive units in the “Beluga”’s main deck cargo load-
ing system are to be covered with Therban®. The Mitex rubber
works (Mitex Gummifabrik Hans Knott GmbH) in Erkrath, near
Düsseldorf, won recognition through its know-how in the field of
coverings – and with Therban®, the high-performance elastomer
that excels among hydrogenated acrylonitrile-butadiene rubbers
(HNBR).

Tailored to requirements. 
Therban®’s property profile can be optimally adjusted to

meet specific requirements. Its unique range of properties
include thermal stability between –40°C and +165°C, resist-
ance to technical fluids and chemicals, dynamic strength, excel-
lent abrasion resistance and dimensional stability. Selective 
fine-tuning allows exactly the right formulation to be found.

The winner after millions of tests.
In selection tests specially designed for the purpose, Mitex

evaluated a series of elastomers in different formulations that
could theoretically be suitable for this special task. The high-per-
formance elastomer, Therban®, was included in the tests. 

The results showed that many of the competitive materials
were unable to maintain the required surface properties over a
long period of time. The outcome of this is less favorable static
friction properties. On the other hand, rollers covered with
Therban® showed the excellent traction required for controlled
movement of the cargo. Concerning the assessment criteria of
abrasion resistance and compression set, Therban® was again
clearly ahead of the other test candidates.

Page 4 of 6: This document contains important information and must be read in its entirety.



Perfect adhesion for a perfect material. 
One crucial factor for success is the stability of the bond

between the elastomer and the special alloy of the steel roller.
With Therban®, Mitex can achieve this. The critical point here is
the initial movements of the rollers under full load. Although the
covering is only a few millimeters thick (necessary for design
reasons), the adhesion proves durable. The rubber coating stays
in place.

The more cost-effective the better.
Therban® is a convincing solution. It not only meets the tech-

nological requirements but is also cost-effective. Experience
from practical tests confirms the benefit that had been predict-
ed, namely that the higher investment costs are compensated by
the significantly higher service life. From maintenance and repair
to the heavy losses from downtimes and delays, costs are
reduced considerably. The Therban® solution quickly pays 
for itself – after all, only operating time can be billed to the 
customer. And “just-in-time” supply can only be achieved with
reliable machinery. 

Product safety: Relevant safety data and references as well as the possibly necessary warning labels are to be found in the corresponding safety data sheets.
Health and Safety Information: Appropriate literature has been assembled which provides information concerning the health and safety precautions that must be observed when handling the
LANXESS products mentioned in this publication. For materials mentioned which are not LANXESS products, appropriate industrial hygiene and other safety precautions recommended by their
manufacturers should be followed. Before working with any of these products, you must read and become familiar with the available information on their hazards, proper use and handling. This
cannot be overemphasized. Information is available in several forms, e.g., material safety data sheets and product labels. Consult your LANXESS representative in Germany or contact the Health,
Safety, Environment and Quality Department (HSEQ) of LANXESS Germany or - for business in the USA - the LANXESS Product Safety and Regulatory Affairs Department in Pittsburgh, PA. 
Regulatory Compliance Information: Some of the end uses of the products described in this publication must comply with applicable regulations, such as the FDA, BfR, NSF, USDA, and
CPSC. If you have any questions on the regulatory status of these products, contact your LANXESS Corporation representative, the LANXESS Regulatory Affairs Manager in Pittsburgh, PA or
the Health, Safety, Environment and Quality Department (HSEQ) of LANXESS Germany. The manner in which you use and the purpose to which you put and utilize our products, technical 
assistance and information (whether verbal, written or by way of production evaluations), including any suggested formulations and recommendations, are beyond our control. Therefore, it is 
imperative that you test our products, technical assistance and information to determine to your own satisfaction whether they are suitable for your intended uses and applications. This applica-
tion-specific analysis must at least include testing to determine suitability from a technical as well as health, safety, and environmental standpoint. Such testing has not necessarily been done by
us. Unless we otherwise agree in writing, all products are sold strictly pursuant to the terms of our standard conditions of sale. All information and technical assistance is given without warranty
or guarantee and is subject to change without notice. It is expressly understood and agreed that you assume and hereby expressly release us from all liability, in tort, contract or otherwise, 
incurred in connection with the use of our products, technical assistance, and information. Any statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing
herein shall be construed as a recommendation to use any product in conflict with patents covering any material or its use. No license is implied or in fact granted under the claims of any patent.
Forward-looking statements: This product information contains forward-looking statements based on current assumptions and forecasts made by the LANXESS AG management. Various
known and unknown risks, uncertainties and other factors could lead to material differences between the actual future consolidated results, financial situation, development or performance of the
company, and the estimates given here. The company assumes no liability to update such forward-looking statements or to adapt to future events or development.                                                 
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The solution

What used to be a problem has
now been solved for good thanks
to Mitex’s expertise and Therban®:
The elastomer adheres securely to
the steel driving rollers.

Therban® HNBR property profile 
(depending on compound formulation)

Hardness (Shore A) 40-95

Hardness (Shore D) up to 70

Tensile strength (MPa) up to 45

Elongation at break (%) 100-700

Modulus at 100% elongation (MPa) 1-20
Modulus at 300% elongation (MPa) 5-30

Resilience (%):
RT 30-50
70°C 53-60

Compression set (%):
70 h/RT ≥ 5
70 h/150°C ≥10
70 h/200°C ≥25

Abrasion (measured according to DIN 53516):
RT (mm3 loss) 30-80
150°C (mm3 loss) 60-100

Low temperature properties:
Gehman T10 -31°C
Temperature retraction TR 10 -30°C
Brittle point <-50°C

Heat resistance
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The task

Double load: 
high vertical load + 
high traction forces

up to 1,000 kg 

up to over 3,000 Newtons*

The only whale that can fly: 
the giant transport plane, with a
maximum operating altitude of
10,700 m, has been given the 
nickname “Beluga” because 
of its distinctive front end which
resembles a Beluga whale.

A key element:  
covering of the rollers. 

Double load. 
The rollers of the power drive units have to cope with two

severe challenges. First, there is the weight of the load on the
roller – a vertical load of up to 1 metric ton on the width of one
roller. Second, the roller must also move the freight that is lying
on top of it. The unit comprising the electric motor, gears and
elastomer-coated steel roller is designed in such a way that it
can cope with a traction force of over 3,000 N* if necessary. 

Wanted: long-lasting solutions. 
What’s needed is a polymer with a high Shore hardness that

can withstand rough contact even with sharp metal edges.
Another important requirement is that the driving rollers should
function as long as possible. The covering material has to have
extremely high abrasion resistance and there should be optimum
adhesion between the elastomer and the metal base. 

Large temperature variations 
within short periods of time.

At a flying altitude of several thousand meters, the cargo
compartments, which are not temperature-controlled, are
exposed to temperatures at which the moisture in the air will
quickly freeze. The roller covering needs to withstand arctic tem-
peratures. On the other hand, when unloading takes place in the
hot summer sun, the temperatures may quickly rise to 50 °C or
more. What’s more, this may happen in the space of a few 
minutes. These abrupt changes in temperature present a huge
challenge to the material. The covering must not become brittle
or start to age prematurely. High traction must be provided 
longterm.

Long-lasting resistance. 
The covering needs to be resistant to the aggressive tech-

nical fluids with which it can come into contact on machinery
and engines at airports. In particular there is the extremely
aggressive, noncombustible hydraulic fluid used in airplanes.
The covering materials should be able to offer a high degree of
resistance even on contact with aggressive substances like
these. In general, the covering ought not to be damaged by oils,
lubricants or fuels. 

* 3,000 Newtons / tensile stress of 300 kg
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Success through partnership

Mitex Gummifabrik
Hans Knott GmbH

Over a period of almost five decades the company has
made a name for itself worldwide as a reliable specialist for roll
coverings in all sectors of industry. The patented roll covering
technology and Mitex’s specific chemical know-how are used by
licensees all over the world.

LANXESS – a new, globally-active chemicals company 
with decades of experience. LANXESS is building on the enor-
mous performance potential which helped Bayer set bench-
marks in such areas as rubbers and rubber chemicals. As a 
global player, LANXESS is a reliable partner at the cutting edge
of technology. 

LANXESS – the name today embodies the commitment to
innovation that characterized the inventors of synthetic rubber
and the specialists who developed a range of rubber products
into today’s highly diverse portfolio – a portfolio that extends
from commodity products to customized high-tech systems. But
LANXESS also stands above all for a new and dynamic com-
mitment. Ensuring that business partners worldwide can achieve
sustainable success.

LANXESS Deutschland GmbH
Technical Rubber Products 
Global Product Management
THERBAN®

51369 Leverkusen 
Germany 
E-mail: dirk.schaefer@lanxess.com 
Phone: +49 214 30 32542 
www.lanxess.com 

Ludenberger Straße 36-40
40699 Erkrath Germany
Phone: (+49) 211 - 90006-0
Fax: (+49) 211 - 90006-49
E-Mail: info@mitex.de
www.mitex.de

LANXESS

LANXESS Corporation
111 RIDC Park West Drive
Pittsburgh, PA 15275-1112
USA
Phone:  (+1) 412 809-4765
www.us.lanxess.com

LANXESS Chemical (Shanghai) Co., Ltd 
Technical Rubber Products, APAC 
Building 8, No. 899 Zu Chong Zhi Road 
Zhangjing High-Tech Park 
Shanghai, 201203 
P.R. China 
E-mail: sharon.guo@lanxess.com 
Phone: +86 21 51317888-232

LANXESS K.K.
Business Unit : 
Technical Rubber Products
1-6-5, Marunouchi
Chiyoda-ku, Tokyo 100-8215
Japan
Phone:  (+81) 3-5293-8028
FAX :    (+81) 3-5219-9777

LANXESS Ind. de Prod. Quimicos e
Plásticos Ltda . 
Av. Maria Coelho de Aguiar,
215 - Bloco B - 2º andar 
05804-902 - São Paulo - SP - Brasil 
Mr. Fabio Encinas 
Phone : (+55) 11 3741-2964 
Fax : (+55) 11 3741-2998 
E-mail : fabio.encinas@lanxess.com  

 




