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Not always visible, yet present everywhere,

Forbo Movement Systems makes sure that your

logistics and production workflow run smoothly and
optimally. Our solutions are characterised by a high

level of efficiency, precision and reliability. We are in
global demand as an expert partner in the development
of industry-specific and future-oriented solutions for

drives, conveyor systems and manufacturing.
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1.1 COMPANY AND GROUP

Forbo Movement Systems is a division of Forbo Holding AG.
The company’s headquarters are located in Baar, Switzer-
land, in the Canton of Zug. The company is listed on the

SIX Swiss Exchange. Forbo is a global player whose two
divisions, Forbo Flooring Systems and Forbo Movement
Systems, serve a wide variety of industries and markets.

The Movement Systems division has risen to a leading posi-
tion worldwide as a provider of high-quality conveyor and
processing belts, plastic modular belts, first-class power
transmission belts and both toothed and flat belts made of
synthetic materials. These belts are used in a wide variety of

applications in both industry and commercial enterprises
and service companies, for instance as conveyor and pro-
cessing belts in the food industry, as treadmills in gyms or
as flat belts in letter sorting systems.

Movement Systems employs more than 2200 people and
has an international network of companies and represent-
atives with materials warehouses and workshops in over
80 countries.
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1.2 PRODUCTS AND MARKETS

The increasing globalization of markets requires an innovative approach to production, materials flow and
logistics; conveyor belts, processing belts and power transmission belts often play a key role in this process.
We keep the world running with these products.

Our products

siegling transilon

conveyor and processing belts

siegling transtex

conveyor belts

siegling extremultus
flat belts

siegling prolink

modular belts

siegling proposition
timing belts

Our main markets are

B Food industry

. are multi-layered, fabric-based belts or belts made from

homogenous materials. They ensure efficient materials
flow and economical process flows in all areas of light
materials handling.

. are multi-layered, fabric-based belts with a particularly robust

structure and are thus the preferred solution for use in the most
heavy duty conveyor applications.

. are multi-layered belts based on polyamide sheets or fabric,

and belts made from homogenous materials. When used as drive
and transport elements, they optimize power transmission and
numerous production processes.

. are a variety of homogenous plastic modules connected using

hinge pins. They can often be used to combine conveyor and
processing tasks to yield particularly good results.

. are form-fit drive belts made from homogeneous plastics with

various tension members; particularly well-suited for demanding
applications involving acceleration, clocking and positioning.

Food processing, agriculture and the packaging industry

m Logistics Intra-logistics, distribution centers, baggage handling

® Industrial production Automotive, tires, other industries

® Raw materials Building materials, wood and stone

| Textiles Yarn production, nonwoven, textile printing

m Paper Paper, cardboard and corrugated paper production and processing as well as letter sorting
m Printing Rotary printing, sheet fed printing, digital printing and processing

B Sport Treadmills, belts for lift systems and other applications

m Tobacco Raw tobacco and cigarette manufacturing
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2.1 HISTORY OF FLAT BELTS

The industrial revolution

In pre-industrial times, the forces of
nature were harnessed using axles,
gears and drive mechanisms like
chains and ropes. Normally, a con-
nection was established between
the generator and a single consumer:
from the windmill vane to the grind-
stone, from the draft animal to the
scoop wheel, from the water wheel
to the forging hammer. This principle
endured for thousands of years —
until, completely independent of
wind energy or hydropower, the
steam engine offered such great
mechanical power on demand

that many consumers could be
supplied at the same time.

At the time of their invention at

the beginning of the 18th century,

the first steam engines were still very
inefficient. It wasn't until 1769 when
James Watt patented his invention of
the double-acting piston, increasing
efficiency tremendously. During the
course of the 19th century, efficiency
continued to improve thanks to a
number of inventions, designs be-
came more compact and use became
more effective. The spread of the
steam engine sparked the industrial
revolution in the factories. With its
triumph, the flat belt appeared con-
fidently on the scene. Individual pro-
duction machines were driven by steel
shafts on the hall ceiling, pulleys and
flat transmission belts made of leather.

Transmission belts were the simple and
reliable link between the steam engine
and the new mechanical inventions of
the time: e.g. machine tools, spinning
machines and mechanical looms.

Flat belts were used for power trans-
mission well into the 20th century,
even for agricultural machinery and
vehicles (the first ones were operated
with steam engines).

10  Extremultus Compendium - 09/2017



Production building 1906.

Each of the processing machines is driven
by a central transmission shaft underneath
the building’s ceiling.

Siegling shapes flat belt development

ESHA -Lederhochkantriemen
In 1919 Ernst Siegling founded a nected crossways to the direction of S S
transmission belt factory in his namein  movement using rivet pins. This made
Hanover and shortly thereafter began  the belt particularly robust, even and

producing flat belts made of leather. efficient. With lower shaft loads it
offered higher power transmission
At the start of the 1920s, he helped and less slip.

with the breakthrough of a new flat
belt design: the upright chrome leather
belt. Upright leather belts were con-

Above:
Design of the chrome leather upright belt
(illustration from 1925).

On the right:
Ernst Siegling

On the left:
Ernst Siegling with some of his workforce
in the 1920s.
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2.1 HISTORY OF FLAT BELTS

However, the disadvantages of
natural leather were still evident:
leather stretches over time which
means that the belts have to be
shortened at regular intervals. On
top of that, the belts were not
particularly dimensionally stable
and were sensitive to moisture.

At the same time, industrial buyers
were becoming more demanding

in terms of their technical require-
ments. The advent of motors increas-
ingly suppressed energy distribution
via transmissions and single drive
tool machines became the norm.
Flat belts were now in stiff com-
petition with other transmission
variants.

Ernst Siegling continued to con-
sistently develop his range of

flat belts. The beginning of the

1930s saw the introduction of the

first flat belts with adhesive coatings
and in 1939 the first electrically
conductive belts for hazardous areas
followed under the name “non-el-stat”.

RIEMENFABRIKS &
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Siegling Riemen

O
Siegling Riemen
The development of a multi-layered
polyamide and chrome leather flat belt
at the beginning of the 1940s was
a technical milestone. A highly orien-
tated polyamide sheet served as the
tension member and a thin chrome
leather layer as the surface. This belt
construction combined the advan-
tages of both materials and is still
widely used today. Boasting at least
98 % efficiency, this construction
represented a significant increase in
energy efficiency compared to con-
ventional belt and chain drives. This
development was patented in 1943,
launched on the market as Extremultus

and sold all over the world from the
late 1940s.

HANNOVEHR



Ernst Siegling died in 1954, whereupon
his son Hellmut Siegling took over the
company and successfully carried on
the concept of the multi-layered flat
belt. In addition to the tried and true
polyamide band, a variety of other

HANMOVYER

fabric tension members came into
use. The chrome leather coating also
underwent numerous changes.
Diversification led to the creation of
new products that have since become
indispensable to a variety of industrial

sectors. Even the development of

a fabric-based plastic conveyor for
internal materials flow (Transilon) in
the 1960s, groundbreaking at the time,
was based on years of experience and
knowledge of flat belts.

FOR WASSER, DAMPF u.SAURE

WAL LLLLELRLEL LE LR RN 1)

Der patentierte

SIEGLING

FLACH-RIEMEN

aus Kunststoff und Leder

MOVEMENT SYSTEMS



2.1 HISTORY OF FLAT BELTS
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In 1994, the Forbo Beteiligungs GmbH  tion processes while performing their
took over the shares previously owned  function as drive elements. Siegling

by the family. The company continued  Extremultus flat belts are prime exam-
on its path to globalism, adding new ples of this, boasting outstanding grip

production and assembly sites in for converting paper and cardboard
countries including China. Rigorous (Grip Star™) as well as belts for electro-
research and development work static discharge (ESD) areas in the
drove the development of flat belts electronics industry (Flash Star™).

that perfectly supported produc-




Flat belts today

Today’s descendants of the old trans-
mission belts are high-tech products
that contribute significantly when it
comes to efficient and smooth opera-
tion in a wide variety of industrial drive
and production processes. Their rapid
evolution and the state of their devel-
opment today are evident in their
impressive key data:

Tensile strength

The tensile strength increased from

30 N/mm? for core leather belts to
approx. 500 N/mm? for flat belts with

a polyamide tension member. Today,
values of approx. 800 N/mm? are easily
achieved when polyester materials are
used. This type of improvement meant
that considerably more compact, more
cost-effective belt drives were inevita-
ble. The power transmitted per mm

of belt width is approx. 30-40 kW/mm,
assuming good operating conditions
and corresponding belt speeds.

Belt speed

The maximum belt speed for core
leather belts topped out at approx.

35 m/s. With the belt constructions
common today, speeds up to 100 m/s
are not uncommon. Speeds of up to
200 m/s can be achieved on engine
test stations over a prolonged period
of time. Siegling Extremultus flat belts
with tension members made of end-
less cord without splicing are used in
such cases.

15  Extremultus Compendium - 09/2017

Bending frequencies

Core leather belts were limited to
approx. 40 bending cycles per second.
Today, Siegling Extremultus flat belts
with tension members made of end-
less cord (polyester cord) allow approx.
250 bending cycles per second with-
out limiting service life.

No maintenance or re-tensioning
The materials used as tension mem-
bers today (polyamide, polyester and
aramide) retain tension following
relaxation, eliminating the need for
re-tensioning or shortening the
Siegling Extremultus flat belts during
operation. Effective material com-
binations consisting of plastic tension
members and elastomer coatings
require no maintenance. Only flat belts
with chrome leather coatings must
be maintained at certain intervals.
However, a special spray makes main-
tenance extremely easy and clean.




2.2 DESIGN AND MATERIALS

Structural diagram of a flat belt

Top face

Tension member

Underside

Other belt structures
e.g. mulilayer or asymmetric are also possible.




The technical properties of a flat belt are
primarily determined by its tension member.
For this reason, Siegling Extremultus flat belts
are categorized by tension members.

- Polyester line
- Aramide line
- Polyamide line

— Polyurethane line

The design of the flat belts within the lines may
vary greatly. The main differences are:

Tension member design

— Roll material fabricated and spliced endless (on
the machinery if necessary) according to order.
- Fabric (polyester, aramide, polyamide)
-Homogenous, highly orientated sheet
(polyamide) or homogenous, elastic foil
(polyurethane)

— Customized manufactured flat belts with
tension members made from endless cord.
The belts are endless when delivered and
installed (polyester, aramide).

Belt design
- Symmetrical

- Asymmetrical

Coating
- Texture
- Thickness

— Material properties

Due to these diversifications, the flat belts are
constructed with other properties necessary for
the intended area of use.

17  Extremultus Compendium - 09/2017

Tension
member design

Fabric in warp and weft

Sheet/foil

Truly endless cord

Tension member

materials

E = Polyester

A = Aramide

P = Polyamide

U = Polyurethane

Coating materials

G elastomer
Chrome leather
Novo (nonwoven
polyester material)
Polyamide
High/medium grip
Fabric (Polyamide,
Polyester, mixed)
Polyurethane

Typical coating
combinations

GT

GG

LT

LL

TU

uu

UN

RR

Elastomer G underside and
fabric top face

Elastomer G underside and
elastomer G top face
Chrome leather underside
and fabric top face

Chrome leather underside
and chrome leather top face
Fabric underside and
polyurethane top face
Polyurethane underside and
Polyurethane top face

NOVO (nonwoven polyester
material) underside and poly-
urethane top face
High/medium grip underside
and high/medium grip top
face



2.2 DESIGN AND MATERIALS

Polyester line

Flat belts featuring a polyester fabric tension member are
the best choice for many applications. They are particularly
flexible and strong at the same time and can be spliced on
the machinery.

Flat belts with a tension member made from truly endless
polyester cord have no splice to ensure particularly smooth
tracking.

Polyester line Siegling Extremultus flat belts can transmit
high circumferential forces with simultaneously short take-up
ranges. In addition, they are shock-resistant and not suscepti-
ble to fluctuations in climate.
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Aramide line

Flat belts with a tension member made from mixed fabric
with aramide yarn in the direction of tension are especially
flexible and extremely strong. They can be spliced directly on
the machinery.

Flat belts with a tension member made from truly endless
aramide cord have no splice to ensure particularly smooth
tracking.

Siegling Extremultus flat belts of the Aramide line are
designed for extremely high effective pull and extremely
short take-up ranges. The aramide line must be handled
with great care as the aramide fibres can easily be bent.



Polyamide line
Flat belts with a tension member made from highly
orientated polyamide sheet boast particularly strong

edges, are laterally stiff and durable.

Flat belts with a polyamide fabric tension member are

especially flexible and feature relatively high tensile strength.

Polyamide is characterized by its outstanding damping
capabilities. The hygroscopic properties of the polyamide
material make it important to take into account extreme
climatic fluctuations during storage and use.

19 Extremultus Compendium - 09/2017

Polyurethane line

Flat belts with a tension member made of highly elastic
polyurethane foil are elastic, highly flexible and boast
excellent damping capabilities. Due to their flexibility,
Siegling Extremultus flat belts in the polyurethane line have
good tracking characteristics and are particularly well suited
for machinery with short center distances, manual take-up
units and small drum diameters.



2.2 DESIGN AND MATERIALS

Abbrev. Productline

Fabric
E Polyester line

Cord

Fabric
A Aramide line

Cord

Fabric
p Polyamide line

Sheet
u Polyurethane line Foil

Abbreviation

FSTR

NSTR

GSTR

NP

GL

FBRC

LTHR

Texture

fine textured
surface

normal textured
surface

coarse textured
surface

inverted pyramid
texture

smooth
surface

fabric surface

leather surface
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Type of ten-
sion member

|
!
i
i
I
i
i
i

Coatings

G N,PRTU
GLTU

G U

GLT
GN,TU

G LNRTU
GRU

Coating materials

In addition to the variety of materials available for the
tension members, there is also a wide variety of materials
used for coating the Siegling Extremultus flat belts. They
can be used for both the underside and the top face of the
belt (see beginning of the chapter). However, not every
combination of tension member and coating material
makes sense. Years of experience with the use of flat belts
in a variety of applications has led us to offer the current
combinations (seen here).

In addition to the coating materials, the patterns and tex-
tures of the surfaces, both on the underside and the top
face, are crucial to many applications. For this reason, and
depending on the coating material, these are the textures
available for Siegling Extremultus flat belts.

An antistatic feature is standard for Siegling Extremultus
flat belts. Siegling Extremultus flat belts with special
electrostatic properties are required for some applications.
Products with the “NA” symbol are used in situations in
which conductive components could disrupt the appli-
cation, e.g. in metal detectors. All antistatic products
contain elements that guarantee longitudinal conductivity.
Products with a highly conductive surface are marked as
"HC". The "HC+" symbol denotes all Siegling Extremultus flat
belts that, in addition to their highly conductive surfaces,
are also highly conductive in all three directions. These
products are also assigned to the Flash Star™ product line,
in other words the ESD-compliant flat belts.



Under certain conditions, Siegling Extremultus flat belts
may be used in hazardous areas classified according to
ATEX. Upon technical clarification and ultimate judge-
ment by application support, Forbo-Siegling can provide
appropriate ATEX manufacturer declarations for individual
products.

Observe European and relevant national regulations on
explosion protection: 94/4 EC 2014/34/ EU (ATEX), ISO
80079-36 and 37, BGR 132 of the Accident Prevention and
Insurance Association for the German Chemicals Industry
“Guidelines for the avoidance of ignition risks following
electrostatic discharge”.

Observe the various regional laws/regulations when using
Siegling Extremultus flat belts in the food industry. The flat
belts bearing the adjacent abbreviations are particularly well
suited for contact with unpacked food.

Siegling Extremultus flat belts bearing the "FDA" symbol
are suitable for the transport of unpacked food as per FDA
guideline 21 CFR. Beyond that, these products also meet
the requirements of European Ordinance (EU) 10/2011 and
(EC) 1935/2004. Please always observe the information on
the relevant data sheet.

Nomenclature

.- 3
8 (7 £
3 o € g _ SE
oga R 2 s £E
= - o (] ‘a T ©
ORT S o Q c & 2=
§5 &2 = 2 E 2=
Example 1 U u 40 U = 12
Example 2 T 15 - 14
Example 3 U 40 U - 12
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Abbreviation

NA

HC

HC+

Abbreviation

FDA

HACCP

Electrostatic
property

=z
>

HC

overall or underside

Surface pattern

N
FBRC
FSTR

el

Electrostatic property

non-antistatic

standard: antistatic — conductive lengthways

highly conductive - highly conductive lengthways

highly conductive plus — entire flat belt highly
conductive in all three directions

Food property

Suitable for the transport of unpacked food as
per FDA guideline 21CFR

Special construction that supports the HACCP
concept. Resistant to hot water; particularly well
suited for frequent cleaning.

=
] = o
& T3 m
o vV ()
g 9
w‘” ow 9 b=
v 3 2T . ]
O« o S o + T a
52 S 2 s g 89
i~ o
a8 U o o 8 L o
/  STR blue HACCP FDA
black
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2.3 GENERAL PROPERTIES OF
FORCE-FIT BELT DRIVES

Force-fit belt drives belong to the group of traction drives.
Due to the pretension or shaft load Fy and the friction u
between belts and pulleys, it is possible to transfer an effec-
tive pull Fy from the driving pulley (1) to the driven pulley (2)
with the help of the traction drive — the belt. Traction forces
Fy and F,, which must be absorbed by the belt construction,
are created in flexible, elastic belts.

A variety of belt types are used in force-fit belt drives:

— Flat belt

- V-belt

- V-ribbed belts or

- round belts.

Regardless of the exact design and the traction belt used,
force-fit belt drives have a number of things in common:

- technically uncomplicated, compact and
cost-effective design

- large centerdistances, limited axles and
multi-pulley drives possible

— traction drive generally easy to install and
can be replaced

- virtually maintenance-free

- good damping properties and
thus good vibration insulation

— lower noise level than mechanical gears

- no chordal action when transmitting power
(compared to chains)

22 Extremultus Compendium - 09/2017

A certain phenomenon occurs in all force-fit belt drives:

the speed - and the circumferential speed - on the driven
pulley is slightly slower than the theoretically calculated
value. This load-dependent loss is referred to as slip. A slip
of up to 0.9% is referred to as creep. Creep occurs during
normal belt operation and describes how the elasticity of
the tension member compensates for the different forces
and tensions in the two belt strands. Slip values above 0.9%
are known as slippage. This is when the belt slips over the
pulley. Both the transmission of power and the service life of
the belt suffer when this occurs. Therefore, avoid operating
the force-fit belt drive in the slippage area at all costs.

Representation of the transmission
of power in a force-fit belt drive.



Slippage does, however, offer one great advantage over
form-fit drives. In the event of unpredicted peaks in power,
the belts simply slide off the force-fit belt drives, preventing
more serious damage to the machinery and retaining their
ability to function afterwards. Form-fit drives such as timing
belt drives and gear drives require an expensive coupling to
do this, e.g. a slip coupling to withstand peaks in power
without damage.

Further losses, in addition to the slip, are generated during
operation, depending on the shape and structure of the
traction drive as well as the geometry of the pulleys. These
losses include hysteresis and edge friction.

Edge friction only occurs between profiled belts such as
the V-belt and the V-ribbed belt and their correspondingly
shaped pulleys. Losses occur when the wedge or wedges
are pulled into the pulley grooves and must be pulled out
when running out of the grooves.

Hysteresis can be observed with all pulleys and describes
the conversion of a small part of the kinetic energy into
internal energy or heat inside the traction drive,

23 Extremultus Compendium - 09/2017

Furthermore, a force-fit belt drive is a system capable of
vibration, similar to a taught guitar string. When designing
the drive it is therefore important to consider the external
influences that could potentially stimulate vibration in the
system. Chapter 8 goes into great detail on how to carefully
design a flat belt drive.

In addition to these similarities, there are also significant
differences between the different force-fit belt drives,
primarily due to different traction drive constructions.

A table in Chapter 2.4 lists and compares the main features
of force-fit belt drives for flat belts, V-belts and V-ribbed
belts.



24 FORCE-FIT BELT DRIVES

IN COMPARISON

max. speed [min]
Circumferential speed max.[m/s]
Bending frequency max. [Hz]

Temperature range [C]
Power limit kW]
Efficiency [%]
Friction losses

—duetoslip

- due to edge friction

- due to hysteresis

Transmission
Transmission ratio

Endless splicing
in the machinery
Pulley geometry

* Generally possible, power limit depends on materials used. Observe information for respective flat belts. Please direct any questions to a Forbo Move-

ment Systems contact person.

Flat belt

V-belt

B N

130000
200
>250
-50/4+100
5000*
>98

low
none

low

up to 1:12
variable

(cone belt drive)
possible

simple

10000
50

100
-35/+80
3000
96

low
relatively high

\ /

relatively high

up to 1:12

variable

(variable speed pulleys)
possible (15 % less power
transmission)

complex

Round belts are not used for power transmission and are thus not included in this comparison.

Sources:

- VDI 2758: Riemengetriebe (June 1993)

V-ripped belt

12500
60

200
-35/+80
1000
96

low
relatively high

\ANANNN/

low

up to 1:35
constant

not possible

complex

— Peeken, Troeder, Fischer: Wirkungsgradverhalten von Riemengetrieben im Vergleich, Antriebstechnik 28 (1989) Nr. 1, pp. 42-45

24 Extremultus Compendium - 09/2017



100

99

98

Siegling Extremultus flat belt

97

96

95

/

Efficiency [%]

94

/

V-belt

93

A set of V-belts

Power ratio P/Pyenn [%]

Slight variations in individual belt lengths

result in:
— excessive slip

- different effective radii

- different tensions

- possibly jerky elongation compensation
—asymmetrical rotation

— erhohte Flankenreibung

Higher friction losses when the
V-belt pulleys are misaligned.
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Efficiency of a flat belt.
Siegling Extremultus flat belts have an
efficiency of 98.6 %.

Source:

German Federal Institute for Materials Testing:
,Untersuchungen an Riemengetrieben -
Bericht zur Hannover Messe” (1984)




2.5 SPECIAL STRENGTHS OF FLAT BELTS

Flat belt drives can be used at high speeds, can transmit high power and are extremely efficient. In addition to the key
technical information illustrated in Chapter 2.4, they boast other interesting advantages.

Versatile and simple drive design

Due to their great flexibility and the option of using both
sides of the belt for drive tasks, flat belts can be used in

a wide variety of drive configurations (see series of figures
on next page).

As flat belts are custom made, there is no need to adhere
to standardized lengths and widths when designing the
drive. Due to their flat design, flat belts enable relatively low
drum diameters. The even surface also makes the drive and
drum pulleys easy to manufacture and thus cost-effective.

Long lifetimes

Flat belts boast long lifetimes due to their high abrasion
resistance. The constant friction coefficient guarantees
constant RPMs across the entire service life. The materials
used for tension members (polyester, aramide and poly-
amide) maintain their tension extremely well, necessitating
re-tensioning in exceptional cases only. Flat belts with
plastic tension members and elastomer coatings are
maintenance-free.

Chrome leather coatings, used mainly for heavy duty
drives, must be treated from time to time with a special
spray paste in order to maintain smooth tracking and

slip behavior (see Chapter 5.4).
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High efficiency

Flat belts are significantly more efficient than V-belts

and V-ribbed belts. This is mainly due to friction losses.

In addition to losses resulting from slip and hysteresis,

which are minimal with flat belts and at times considerably
higher with V-belts and V-ribbed belts, the edge friction
present with V-belts and V-ribbed belts can also lead to
friction losses. The more pronounced the wedge, the higher
the contact surface between the edges of the wedge and
the pulley. As the contact surface increases, so too does the
edge friction and the friction losses.

When it comes to flat belts, the loss of efficiency as a
result of slip is so minimal that the efficiency (> 98%) is in
the range of form-fit drives such as timing belt drives and
gear drives and sometimes even greater.

Operating noises

Flat belts produce high-frequency, low-amplitude noise.
The coating on the underside of the belt can minimize
noise, e.g. select a chrome leather layer or texture the
elastomer layer. That is why flat belts generate considerably
less operating noise than V-belts or V-ribbed belts.



Wide range of application

Practically speaking, considering flat belts as pure drive
elements often falls short. In addition to the classical
drive function, they also provide great support when

it comes to industrial (production) processes; e.g.
processing boxes.

Flat belts have also been performing conveyor tasks for
years. This has been primarily in the field of electronics
and the food industry, including the manufacture of solar
cells and the production of baked goods. These processes
are far too complex for other types of belts.

— Flat belts are the only ones that can execute the
necessary, sometimes highly complex, belt processes.

— Only flat belts have such a wide range of different
characteristics at their disposal, including the fact that
they can be food-safe and ESD compatible, etc.

— Only flat belts can be individually sized and fabricated,
including the option of belt edge processing and the
application of profiles etc.

@ Classical two-pulley drive
@ Multiple pulley drive

® Mule drive

@ Taper-cone drive

® Half twist drive

® Multi spindle drive

27  Extremultus Compendium - 09/2017




2.6 APPLICATION GROUPS

The material and structure of the tension member as well
as the coatings of the top face and underside determine
the characteristic profile of each flat belt. The Siegling
Extremultus range offers a wide variety of products for
the application groups, including different tension
members and coating variants:

— Power Transmission Belts
— Live Roller Belts

- Tangential Belts

- Drag Belts

— Folder Gluer Belts

- Machine Tapes

The drive function is often mixed with sometimes

extremely demanding process tasks, particularly in the last
three groups. Siegling Extremultus flat belts boast versatile

belt properties, perfectly supporting these processes.
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Siegling Extremultus
Power Transmission Belts

Siegling Extremultus Power Transmission Belts feature
impressively high efficiency (= 98 %), outstanding synchroni-
zation accuracy and easy handling.

They are also characterized by:

— consistent and reliable speed and long service lives
— short take-up lines, low creep

- good damping capabilities

— durability up to a capacity of 1850 kW

— their ability to easily handle bevel and cone drives in
which the belt rotates on its longitudinal axis



Siegling Extremultus
Live Roller Belts

Siegling Extremultus
Tangential Belts

Siegling Extremultus Live Roller Belts are energy-saving,
durable drive components that ensure quick and reliable
distribution.

They are also characterized by:
— durable friction layers with constant grip

— constant tension regardless of climate
(@aramide and polyester line)

- high flexibility and tensile strength
— low power loss due to reduced flexing force

- short downtimes due to quick installation
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Siegling Extremultus Tangential Belts have been designed
to suit the wide range of yarn-manufacturing processes and
different drive shapes. They play a major role in ensuring
consistently high yarn quality and efficient production
thanks to the following characteristics:

— superior abrasion-resistant coatings made of elastomer G
or polyurethane with constant friction coefficients and
long service lives

— optimized surface textures for the spindle and motor side

- reduced belt slip and excellent levels of
power transmission

- energy-efficient polyester or aramide tension members

— Highly orientated polyamide sheet tension members
with good damping capabilities

- low-noise and low-vibration operation

- antistatic finishes



2.6 APPLICATION GROUPS

Siegling Extremultus
Drag Belts

Siegling Extremultus

Folder Gluer Belts

Siegling Extremultus Drag Belts are special developments
with superior mechanical and electrostatic characteristics
which make conveying and handling electronic compo-
nents more efficient and safe:

— thanks to the HC or HC+ characteristics (highly conductive
or highly conductive plus) the static electricity that builds
up in the conveyor can be discharged in a more con-
trolled manner

- due to simplified accumulation with TT types which
produce consistently low friction coefficients on the top
face and underside

- due to a particularly high level of abrasion resistance,
as well as stable, lint-free belt edges
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In the manufacture and processing of boxes and corrugated
cardboard, Siegling Extremultus Folder Gluer Belts play a
key role in ensuring that the quality and productivity poten-
tial of the machinery is exploited to the full. The Extremultus
product range offers the right flat belt with specific charac-
teristics for each application:

- thanks to tension-stable tension members made of
polyester or aramide fabric, polyamide sheet or elastic
polyurethane

— thanks to customizable grip with various functional layers
that are kind to surfaces (non-marking) — also with
FDA approval

— thanks to constant grip and long service life



Siegling Extremultus
Machine Tapes

Siegling Extremultus Machine Tapes are vital components
of machinery in many industrial applications. Tension mem-
bers made of polyester fabric, polyamide sheet or elastic
polyurethane which make them ideal for a wide range of
applications.

Siegling Extremultus Machine Tapes offer:

— superior abrasion-resistant coatings with constant friction
coefficients and long service lives

— surface textures and coatings, as well as electrostatic
features in keeping with requirements

— damping characteristics tailored to requirements
(depending on the tension member)

- low elongation at fitting, low shaft load

31  Extremultus Compendium - 09/2017

ﬂ

i

Depending on the type they are also:

- food-safe; FDA and EU compliant

— available in blue to provide a contrast to food
— Suitable for small drum diameters/knife edges
— easy to clean

— available with High Grip coatings

- heat and chemical-resistant
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3 BELT SELECTION




3.1 GENERAL INFORMATION

Siegling Extremultus products are available in a variety of
different material combinations.

The properties of the tension member and of the coating
material are crucial when it comes to selecting the right,
application-specific Siegling Extremultus product. The
properties required depend on the overall context of use.
To ensure proper belt selection, all of the parameters
must be thoroughly determined.

The basic procedure when selecting a belt is
usually as follows:

— Gather together all conditions of use

— Determine the line and the tension member design
— Determine the coating materials

- Sizing

Selecting a belt is very complex and requires in-depth
knowledge of material science. In order to compare the
different Siegling Extremultus products when it comes

to application and to gain a fundamental understanding
of the material behaviour of the tension members and
coating materials, the following pages classify the materials
according to important properties and then clearly present
them using radar charts. A brief introduction to two tools
(Extremultus Product Finder and B_Rex Calculator) follows.
These tools were developed by Forbo Movement Systems
to help with belt selection.
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Due to technical limitations in production as well as material
and application-specific properties, not all material com-
binations are possible or sensible. Do not hesitate to get in
touch with your local contact person should you have any
questions regarding the selection of Siegling Extremultus
products for a specific application:
www.forbo.com/movement > Contact

We will be delighted to help.


http://www.forbo.com/movement/en-gl/contact/poaigf

3.2 TENSION MEMBER

high max. high max.
elongation at fitting elongation at fitting

high / high initial high \ high initial
damping shaft load damping shaft load

Good resistance to high nominal Good resistance to high nominal
climatic conditions effective pull climatic conditions effective pull

high max. high max.
elongation at fitting elongation at fitting

high high initial high high initial
damping shaft load damping shaft load

Good resistance to high nominal Good resistance to high nominal
climatic conditions effective pull climatic conditions effective pull

* The material-specific properties shown apply to fabric tension members as well as sheets and endless cord.
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3.3 COATING MATERIALS

Good abrasion
resistance

High
temperature
stability

High
oil resistance

Low noise

Good abrasion
resistance

High
temperature
stability

High
oil resistance

Low noise
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Good grip

High power
transmission

Good grip

High power
transmission

High
temperature
stability

High
oil resistance

High
temperature
stability

High
oil resistance

Good abrasion
resistance

Good grip

High power
transmission

Low noise

Good abrasion
resistance

Good grip

High power
transmission

Low noise




Good abrasion
resistance

High
temperature
stability

High
oil resistance

Low noise
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Good grip

High power
transmission

High
temperature
stability

High
oil resistance

Good abrasion
resistance

Good grip

High power
transmission

Low noise
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34 EXTREMULTUS PRODUCT FINDER —
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The Extremultus Product Finder provides a pragmatic A successful search or filtering process displays a list of
option for selecting belts. This convenient tool is available results. The article number, type designation and data
on the Forbo Movement Systems homepage: sheets in PDF format are then available for all of the
www.forbo.com/movement > E-Tools products in the results list. Inquiry can be placed directly.

The Extremultus Product Finder is a search engine used

to search for, filter and ultimately display all of the Siegling

Extremultus products based on their technical data, signi-

ficant parameters and specific properties. It is also possible
to filter according to application group and text retrieval.

R FORBO MOVEMENT SYSTEMS v @ INTERNATIONAL ar Newsletter ~ Q

INDUSTRIES &

APPLICATIONS ABOUT US CAREER ETOOLS DOWNLOADS CONTACT

PRODUCTS

MOVEMENT SYSTEMS

=

Home | Products | ProductFinder | Extremultus Flat Belts

EXTREMULTUS PRODUCT FINDER

Find the right product here

Find the right product for your application. Our Extremultus Product Finder lets you identify the best product for your application quickly
and easily. Select one of the application groups (optional) and enter the technical information. In the search result you can download PDFs
of the data sheets with just a mouse click and submit an enquiry if you wish.

Settings
Units Language Country @
[MeticUnits |81 | Engish  [¥] | UnitedKingdom &1

Search by text
Article number or product name: @

Search by text

Application Group

() Drag Belts

PRODUCT FINDER

Transilon Conveyor Belts

Prolink Plastic Modular Belts

Extremultus Flat Belts

Proposition Coatings
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http://www.forbo.com/movement/en-gl/products/product-finder/extremultus-flat-belts/p75xw0

3.5 B_REX CALCULATOR

Forbo Movement Systems has been designing customer
applications with its in-house calculator B_Rex for years. You
receive the calculator free of charge upon registration at:
www.forbo.com/movement > E-Tools

B_Rex makes it possible to simulate the reproduction and
changing of conveyors and drives on the PC, simulating the
combination of any system with any Siegling Extremultus
flat belt. The product data is included with the program in
the form of a database.

As a general rule, designing with B_Rex is divided into four
easy steps. All the designer is required to do is input infor-
mation that s/he already knows. Any parameter changes in
the design result immediately in a new calculation, making
the system very easy to optimize. B_Rex is freely available
and is currently the most advanced calculator with the most
possibilities in the field of light materials handling. The pro-
gram also contains instructions in PDF format.

The B_Rex calculator is a convenient option for calculating
and visualizing the development of belt force and elonga-
tion at fitting for any belt configuration. Typical elements
in materials handling such as live rollers, skid plates etc.
can be modeled quickly using configurable components.
There is also a separate calculation model available for
the classic 2-pulley power transmission drive. In addition,
a vibration analysis is carried out for each belt segment.
This analysis issues a warning prior to any transversal
vibrations (“flapping”) of the flat belt, something that

can considerably shorten the lifetime of the bel.

Each version of the program has a time limit for our custom-
ers. This is to ensure that the current version is downloaded
at regular intervals so that customers remain up-to-date at
all times when it comes to bug fixes and our current prod-
uct range.

We hope you enjoy working with this program. Please direct
any questions or problems to: brex@forbo.com
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mailto:brex%40forbo.com?subject=My%20question%20to%20B_Rex%20Calculator
http://www.forbo.com/movement/en-gl/e-tools/b-rex-calculator/pbsy62
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4 MANUFACTURING
DATA




41 MANUFACTURING TOLERANCES

As a general rule the manufacturing tolerances indicated in the following tables apply. They do not include any
geometric changes that may occur following manufacture as a result of climatic fluctuations or other external
influences. In some cases, special tolerances are also possible upon request. Please contact your local representative:
www.forbo.com/movement > Contact

Length tolerances Width tolerances
Polyester line and aramide line (fabric) Polyester line and aramide line (fabric)
300 - 5000mm +0.30% 10 - 120mm +0.2/-0.3 mm
5000 - 15000 mm +0.20% 120 - 500 mm +1.5mm
> 15000 mm +0.15% >500mm +50mm
Polyester line and aramide line (cord) Polyesterline and aramide line (cord)
500 - 1000mm +0.50% 20 -50mm +1.0 mm
1000 — 5000 mm +0.40% 50 -100mm +15mm
>5000mm +0.30% 100 = 250 mm +2.0mm
>250mm +3.0mm
Polyamide line (sheet and fabric)
300 - 5000mm +0.50% Polyamide line (sheet and fabric)
5000 - 15000 mm +0.30% 10 -50mm + 1.0 mm
> 15000mm +0.20% 50-120mm +2.0mm
Polyurethane line 120 = 5000mm +30mm
300 - 5000mm +0.30% °00=1000mm =100 mm
5000 - 15000 mm +0.20% Polyurethane line
> 15000 mm +0.15% 10— 120mm +0.2/-0.3mm
120 - 500 mm +1.5mm
>500mm +50mm
Thickness tolerances Tolerances for perforations
Siegling Extremultus flat belts can have different Alllines
thickness tolerances depending on the combination Diameter of hole +05mm

of tension member and coating material. Please always e +1.0mm
observe the information on the respective data sheets.
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http://www.forbo.com/movement/en-gl/contact/poaigf

4.2 DELIVERY DIMENSIONS

Siegling Extremultus products are generally produced in large widths and extremely long lengths of roll material.
The products can then be delivered in different, customer-specific ways, depending on production or standard

delivery dimensions.

Available as

All Siegling Extremultus flat belts can be delivered as roll
material, with prepared splices or endless..

Open

All Siegling Extremultus flat belts — except for flat belts with
tension members made of truly endless cord — are available

as roll material.

Lengths vary from a few centimeters up to 150m (in individ-

ual cases). Widths also vary from a few millimeters up to

500 or 1000 mm, depending on the standard delivery width.

Other dimensions are available upon request in individual
cases. Please contact your local representative:
www.forbo.com/movement > Contact

We will be delighted to help.

How to measure
order length

When ordering flat belts spliced
endless, the length is measured inside,
i.e. on the underside.

To do this, place the flat belt on

its edge, affix a steel tape firmly
on its inside (1) or measure directly
over the pulleys (2).
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Prepared

All Siegling Extremultus flat belts, except for those with
tension members made of truly endless cord, can be
prepared for on-site installation. The following variants
can be ordered:

- cutat90° or 60° angle
— prepared for being made endless on one side

— prepared for being made endless on both sides

Your local Forbo Movement Systems service department
would be delighted to install the flat belt on request.

Endless
All Siegling Extremultus flat belts can be delivered as
endless belts ready for installation.


http://www.forbo.com/movement/en-gl/contact/poaigf
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HANDLING
-LAT BELTS




5.1 STORAGE

Due to the specific properties of the Siegling Extremultus
flat belts, there are a few things to consider when it comes
to storage conditions:

- The belts should be stored under normal ambient condi-
tions climate (23 °C, 50% humidity) as per DIN EN ISO 291

- When rolled up, do not place material on its edge but
rather store it upright (Fig. 1) or, preferably, use a card-
board core to hang it on a pipe or similar (Fig. 2)

- Upon consultation, high-quality flat belts (e. g: tangential
belts) with polyamide tension members are sent from our
factory in special air-tight bags. Do not open the bags
until the belts are ready to be fitted

- Do not expose flat belts to direct UV rays (take special care
with G, R and U coatings)

The material — especially the polyamide line — can deform
slightly if exposed to humidity or heat on one side. But this
deformation will disappear once elongated by 0.2 to 0.4 %,
guaranteeing smooth running. Moisture greatly affects
Siegling Extremultus flat belts with polyamide tension
members. The E-modulus, and with it the important proper-
ties of the flat belt, can undergo significant change when

used in a moist environment or on contact with water.

If you are using flat belts with this tension member in
extreme ambient conditions, we recommend you contact
Forbo Movement Systems application support.
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5.2 CONDITION OF MACHINERY

The condition of the machinery operating the flat belts is — Clean any anti-corrosion agents, dirt and oil from
an important factor when it comes to maximizing the ser- the pulley faces

vice life of the Siegling Extremultus flat belts. The maximum
service life of the flat belts and their smooth operation can
only be guaranteed if the machinery is in faultless condition.
The following list contains points that, if not followed, will
lead to the premature failure of the flat belt:

— Check parallelism of shafts and align pulleys, adjusting in
accordance with manufacturer’s instructions as needed

— Check and ensure that all drum and support rolls are
running smoothly

— Eliminate any possibility of the flat belt running up during
operation. This includes using pulleys without flanges (see
also Chapter 7) as well as checking the distances between
the frame or housing of the machinery and the flat belts
and adjusting if necessary
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5.3 FITTING AND TENSIONING

Fitting

Improper handling when fitting the Siegling Extremultus
flat belts poses the risk of damaging the belts to such an
extent that the fatigue strength of the flat belts in operation
can no longer be guaranteed. For this reason only qualified

professionals should fit and tension the belts if at all possible.

We would be delighted to set up an appointment to install
the flat belts on-site.

Always observe the instructions specified by the machine
manufacturer when fitting the Siegling Extremultus flat
belts. Never wind Siegling Extremultus belts over pulley
edges or use accessories which cause damage to the flat
belt edges and result in bends or tears in the belt.

Flat belts in the aramide line are particularly susceptible to
this type of damage (due to the aramide tension member).

Most machines have a clamping device to decrease the
center distance between the pulleys in order to fit the flat
belts. If this is not the case or if the take-up of the clamping
device is not large enough, size the flat belt so that the
required tension is reached upon fitting.

Possible tools include:
- mounting cone (a)

— chain hoist (b — use only with polyamide line)
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Tensioning

Flat belts must be pre-tensioned in order to transmit a given torque
without slippage. This tension is usually applied using the machine’s
clamping device and is adjusted using the flat belt's elongation at
fitting. The elongation at fitting is the result of the calculation of the
Siegling Extremultus flat belt for each application and represents a
change in the length of the flat belt compared to the non-tensioned
initial state. The value of the elongation at fitting is expressed as a
percentage.

A variety of different methods and tools can be used to tension and
elongate the Siegling Extremultus flat belts.

Measuring marks

With the belt placed flat, apply two thin measuring marks at a defined
distance, e.g. 1000 mm, on the top face of the flat belt. After fitting,
elongate the flat belt by increasing the pulley center distance until
the space between the measuring marks reaches the calculated value
(see table above).

Check the elongation by turning the drive several times and then
measuring again.

Note: Do not measure above the splicing!

Elongation gauge

A special service offered by Forbo Movement Systems involves
applying reference measuring marks to the Siegling Extremultus
flat belt when ordered. After elongating, check the elongation
value using the elongation gauge after several turns.
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Example: Distance between measuring marks for
arequired 2% belt elongation.

not elongated elongated
1000mm 1020mm
500mm 510mm
250mm 255mm

Note: It makes sense to turn the drive several times
following the first elongation and then check the
elongation value and correct if necessary. Only by
turning can the elongation be distributed along
the entire length of the belt.

1000

o siegling extremultus 666666060606
) Elongation scale



5.3 FITTING AND TENSIONING

Mechanical elongation measuring device

Use one of Forbo Movement Systems’ mechanical elongation measur-
ing devices to directly measure the elongation at fitting. Clamp the
device to the belt edge and set the scale to zero. The elongation value
can be read continuously during elongation.

Remove the device prior to turning the drive. It is only possible to
check later on if the edges of the belt clamps were precisely marked
prior to removing.

Electronic vibration meter

A commercially available electronic vibration meter (resolution >
1/10 Hz) can be used to indirectly determine the belt tension via the
vibration behaviour of the belt strand. The frequency demonstrated
by the flat belt at a defined elongation must be calculated prior to
the measuring process.

A mechanical strike, manually striking with a hammer for example,
makes the belt strand vibrate and its frequency is measured. The flat
belt is stretched until the calculated vibration frequency is reached.
Check the elongation by turning the drive several times and measur-
ing the frequency again.

Take the running-in behavior (relaxation) of the tension member into
account when fitting brand new flat belts for the first time. See the
“Installing strong flat belts” section for more detailed information.
Depending on the tension member, set the frequencies at the
beginning slightly higher than those calculated for run-in operation.

Note: Correctly calculating the frequency of the belt strand and reliably
measuring the vibration of the Siegling Extremultus flat belt using the
electronic vibration meter both require a high degree of technical
knowledge and experience. Please contact Forbo Movement Systems
to properly tension according to this method.
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Removing and re-fitting used flat belts

When a used flat belt is removed, it must have the same
elongation as before when it is re-fitted and put back into
operation.

We therefore recommend applying clear measuring marks
to the flat belt or marking the position of the take-up unit
before loosening the belt and removing it. When re-fitting
the flat belt, you must restore the original measurement
markings and the original position of the take-up unit.
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When using an electronic vibration meter, determine the
frequency of the belt strand in its original state of tension
prior to loosening and set it again when re-fitting the belt.
Due to measuring uncertainties, however, we recommend
using measuring marks when tensioning the Siegling
Extremultus flat belts during re-fitting.

Note: A minimum window of time (>24 h) must be observed
between removing and re-fitting the Siegling Extremultus flat
belts so that the flat belts have time to slacken



53 FITTING AND TENSIONING

Installing strong flat belts

When installing Siegling Extremultus flat belts with a high, width-based shaft load F'w, the running-in behaviour of the
flat belts, especially the tension member, must be taken into account. As a result of this effect, forces considerably higher
than the calculated values may be exerted on the shafts and bearings when fitting a Siegling Extremultus flat belt for

the first time.

Constant elongation

When fitting Siegling Extremultus flat
belts with a defined elongation, there
is initially a higher shaft load. This initial
value decreases during the first revolu-
tions of the belt to a steady value that
can be considered constant.

The ratio between the initial value of
the shaft load and the steady value as
well as the duration of the running-in
behavior all depend on the material
and design of the tension member.
The duration of the running-in process
also depends on a number of other
influencing factors and is extremely
difficult to predict.

Constant pre-tension force
Pneumatic, sprung or weight-loaded
take-up units must tension the flat
belts using at least the calculated
dynamic shaft load Fyyq. The appro-
priate elongation at fitting € is only
reached after a certain running-in
period due to the running-in behavior
of the tension members. The center
distance increases slightly during the
running-in period.
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Permissible maximum shaft load (depending on machinery)

Initial value

Shaftload Fy [N]

Steady state value

0 10 100

Belt running time [h]

1000

Development of shaft load at constant pretensioning

Note: The steady state value of the shaft load is the basis for calculating the power
transmission of a flat belt. The higher initial shaft load value should be taken into
account by the designer, at least when dimensioning the shaft bearings based on
static loads.

Steady state value

Initial value

Elongation at fitting & [%]

0 10 100 1000

Belt running time [h]

Development of elongation at fitting at constant shaft load (pretension force)

Ratio of Cjnitial

i (initial / steady state value)

Type of tension member

Fabric 1.8
Polyester line

Cord 1.5

Fabric 14
Aramide line

Cord 1.5
Polyamide line Sheet 2.2



Running-in behavior of plastic tension members

All plastics exhibit running-in behavior, also known as relaxation, under dynamic loads. In the case of flat belts with plastic
tension members, this behavior presents in the form of a higher shaft load when fitting the belt for the first time.

Tensioning in two stages

Installing Siegling Extremultus

flat belts with a high width-related
shaft load can be problematic for
bearing machine parts. The running-in
behavior of the plastic tension mem-
ber can cause the permissible load
on the shafts and/or bearings of the
machinery to be exceeded by the
high initial value of the shaft load,
causing damage to the machinery.
In such cases, Forbo Movement
Systems recommends following

a two-stage tensioning method:

First stage: Tension the Siegling
Extremultus flat belt only to about
50% (in individual cases up to max.
70%) of the required elongationat
fitting (€500 = 0.5 - €). The machinery
should then be operated with low load
at moderate speed. After approximate-
ly 10 hours there should be no more
significant changes in the shaft load

(in some cases this point can occur
earlier or somewhat later).
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Initial value

gl

| constant |
—2 .

at €100%
at €709

Shaft load Fyy [N]

Steady state value

nonoperating

Shaft load during two-stage tensioning

Second stage: Now tension the
Siegling Extremultus flat belt to

the required elongation at fitting
(1009 = €). The flat belt will continue
running in during operation until

it reaches the steady state value of
the shaft load. No further action is
necessary.

By using this two-stage tensioning
method, it is possible to avoid ex-
ceeding the permissible maximum
value of the shaft load (Fwmayx) for
the machinery (shown in light grey

in the graphic above). The two-stage

tensioning method has no negative

affect on the width-based shaft load of
the Siegling Extremultus flat belt or on
the max. possible power transmission

by the flat belt.

Permissible maximum shaft load (depending on machinery)

operating

10 100
Belt running time [h]

Note: Forbo Movement Systems strongly
aavises you against tensioning the flat
belts in more than two stages, otherwise
the shaft load-elongation behavior in the
tension members can change, rendering
the flat belt useless (dead tensioning the
flat belt).



54 MAINTENANCE AND HANDLING

Maintenance
In general, most Siegling Extremultus flat belts are mainte-
nance-free.

In the absence of regular care (or if care is excessive), the
chrome leather layer loses its special properties. It should
therefore be checked every two to three weeks.

When checking, the leather surface should be soft, greasy
and matt. If the film of grease has noticeably worn down
since last checked, apply Siegling Extremultus spray paste.
If the surface of the leather is already hard, shiny and dry or
is very soiled, roughen it up beforehand using a soft wire
brush. Take this opportunity to clean the pulleys too. Should
there be a noticeable change in the appearance of the belt,
or unusual noises develop, we recommend you contact
Forbo Movement Systems immediately.

Note: Use only Siegling Extremultus spray paste for the chrome
leather surfaces of the Siegling Extremultus flat belts!

Cleanliness around the machinery and the operating

condition of the machinery can also play a role and
should be checked at regular intervals.
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Chemical resistance

Siegling Extremultus flat belts featuring G, N, P, T, U, R
coating materials are chemically impervious to oils and
greases as well as most commercially available solvents.
However, keep them free of grease and oil to ensure
smooth functioning.

Note: Do not treat these Siegling Extremultus flat belts with
belt cleaning agents.

Siegling Extremultus flat belts with chrome leather (L)
coating material are impervious to machine oil, diesel fuel,
petrol, benzene, common solvents including ethyl acetate,
acetone, etc. and chlorinated hydrocarbons such as per-
chloroethylene etc. Sub-types with leather coatings on one
or both sides can be used where oil and grease are a factor.

None of the Siegling Extremultus flat belts are resistant to
organic or anorganic acids.

Detailed information about the chemical resistance of
specific products is available on request. We would be
happy to test our Siegling Extremultus flat belts for
resistance to your preferred cleaner.



Permissible operating temperatures

Forbo Movement Systems recommends that you adhere to
the following guidelines to ensure the long-term operation
of Siegling Extremultus flat belts:

The power elongation values of the tension members
and the minimal drum diameter are within the limits of
the operating temperatures indicated in the product
data sheets as part of normal product tolerances. While it
is possible to use them in colder temperatures, such as

in refrigerated warehouses, they would require a larger
roll diameter, specific friction coatings and laboratory
trials conducted at Forbo Movement Systems.

Product line Type of tension member
Fabric
Polyester line
Cord
Fabric
Aramide line
Cord
Fabric
Sheet
Polyamide line
Sheet
Polyurethane line Foil
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Note: Please adhere to the information contained in the
Siegling Extremultus data sheets regarding permissible
operating temperatures. They may differ from the values
indicated in the table on a case-by-case basis

Coatings

All
All
All
All
All
LL, LT and uncoated

All other coatings
(GG, GT, TT, TG, RR, UU, NN)

All

Permissible operating [°C]

-20/+70
-40/+60
-20/+70
-20/+60
-20/+80
-40/+80

-20/+80

-20/+60
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6.1 GENERAL INFORMATION

Precise endless splicing is a crucial prerequisite for all
Siegling Extremultus flat belts manufactured as rolled
material to ensure good tracking properties and a long
service life.

Except for when using mechanical fasteners, the types of
splicing are distinguished by the geometric shape of the
ends of the flat belts, e.g. wedge splice, Z-splice and butt
splice. Depending on the tension member material used,
the prepared ends of the flat belt are either glued or melted
together. However, melting the tension member materials
together requires thermoplastic materials such as aramide,
polyester and polyurethane.

Forbo Movement Systems keeps procedures and
equipment technology in tune with current flat belt
developments by co-operating closely with users and
equipment manufacturers, offering compatible fabrica-
tion systems to provide effective and reliable endless
splicing.

- high-quality tools with all the accessories
- detailed instruction manuals

— comprehensive service

Preparation and splicing methods

Preparation > P
Cutting > PC
Splitting/Peeling > PS
Grinding > PG
Punch-cutting > PP
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Depending on the application and the customer’s request,
endless splices can be fabricated directly on-site within the
machinery. Alternatively, we can take care of the endless
splicing in one of our fabrication centers and then deliver
the endlessly spliced Siegling Extremultus flat belts to you.

In addition to creating endless splices, our fabrication
centers can also take care of perforations, profiles and

belt edge processing for the Siegling Extremultus flat belts
on request. As with splicing technology, it is necessary to
check on a case-by-case basis whether the additional
processing requested is technically feasible and approved
by Forbo Movement Systems.

The following descriptions illustrate the basic nature of
the various types of splices and their manufacture. If you
require work instructions to create an endless splice for a
specific Siegling Extremultus flat belt, please contact your
local representative at Forbo Movement Systems:
www.forbo.com/movement > Contact

We will be delighted to help.

Splicing

Bonding (<120°C) > SB
Melting (>120°°C) b sm
Clamping » SC


http://www.forbo.com/movement/en-gl/contact/poaigf

6.2 SPLICE TYPES

g

Wedge splice

The wedge splice is a splice in which the ends of the cut flat
belt are ground in the shape of a wedge. To join the ground
ends of the flat belt, place the ends over one another, apply
glue and place the ends in a heating device.

A bonding process is used for this splice, which, in turn,

is used for Siegling Extremultus flat belts in the polyamide
line. The flat belts are generally cut and ground at 90° or
60° angles. The splicing length can be varied based on
the incline of the wedge. However, the exact selection of
the angle and the length of the wedge is specific to each
application.

Preparation

- Wedge-shaped grinding of the belt ends using the
appropriate preparation tools

Bonded endless splicing
— Insert belt ends precisely into a splice guide

— Apply adhesive to the area to be spliced. Sometimes
several different adhesives are used for the different
layers of the belt

- Insert the splice guide into a heating device, glue using
heat (< 120 °C) and pressure with a defined holding time
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Z-splice

To produce a Z-splice, an appropriate punching machine
punches the ends of the cut flat belt in the shape of a Z.
The punched ends then slide together and are joined using
a heating device.

As this is a melt splice it is only permitted for thermoplastic
materials (polyester, aramide and polyurethane lines as well
as some products from the polyamide line with fabric ten-
sion members (only with U foil)). The Z-splices for Siegling
Extremultus flat belts are available in four different sub-
types that differ in the length and/or width of the

Z- edges:

- 35x575mm
- 70x11.5mm

-35x 11.5mm
- 110x 11.5 mm

Preparation

— Z-shaped punching of the belt ends with hand punches
or punching devices

Melting process for endless splicing

- Insert texture foil into the splice guide (replicates texture
and allows outgassing of plastics)

- Insert belt ends (including U foil if necessary) precisely
into the splice guide

— Fit texture foil to the splicing area (replicates texture and
allows for outgassing of plastics)

- Insert the splice guide into a heating device, melt using
heat (> 120°C) and pressure with a defined holding time



6.2 SPLICE TYPES

—

Butt splice

In the case of butt splices, the ends of the flat belt must
first be perfectly aligned at a 90° angle and cut straight to
length. The ends are then melted and pressed into one
another.

Melting is always used to form butt splices. Due to the
minimal splicing surface between the ends of the flat belt,
this type of splice is only suitable for applications in which
relatively minimal forces act on the flat belt. Hence butt
splices are only used to join Siegling Extremultus flat belts
in the polyurethane line.

Preparation

— Cut belt ends vertically at 90° angle

Melting process for endless splicing

- Position the ends of the flat belt on opposite sides of
the heating plate

- Melt the ends of the flat belt together

- Remove the heating plate and press the ends together
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p——

Overlap splice

When executing an overlap splice, the ends of the flat belt
must first be at exactly a 90° angle and cut exactly to length.
The ends are then laid on top of one another with approxi-
mately 2 mm of overlap and then joined in a heating device.

A melting process is always used to create an overlap splice.
Although the splicing surface is larger than that of a butt
splice, it is still extremely small compared to a wedge or
Z-splice. For this reason the overlap splice, like the butt
splice, is also only suitable for Siegling Extremultus flat belts
in the polyurethane line.

Preparation

— Cut belt ends vertically at 90° angle

Melting process for endless splicing

- Insert texture foil into a splice guide (replicates texture
and allows outgassing of plastics)

- Insert belt ends precisely into the splice guide

— Fit texture foil to the splicing area (replicates texture and
allows for outgassing of plastics)

- Insert the splice guide into a heating device, melt using
heat (> 120°C) and pressure with a defined holding time



Mechanical fasteners

Mechanical fasteners are wire clamps or hinge designs that
are pressed into the ends of the Siegling Extremultus flat
belts and then held together with a connecting wire or pin.

Mechanical fasteners are generally available in metal and
plastic.

This type of splicing was developed at the start of industrial-
ization and was the only viable option to adequately join

flat belts at the time. Nowadays, mechanical fasteners have
become much more delicate due to the high-strength
materials. In addition, the splicing techniques described
above represent other options for joining flat belts that have
been added over time. That is why, if at all possible, mechan-
ical fasteners are only used for Siegling Extremultus flat belts
as a special solution and only if expressly requested.

Preparation
— Cut belt ends vertically at 90° angle
— Affix the fasteners to the belt ends

Endless splicing with mechanical fasteners

— Place the belt ends together so that the eyes of
the fasteners are aligned in a row

- Guide the connecting wire/pin through the eyes of
the fasteners
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6.3 FABRICATION OPTIONS
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In addition to creating endless splices, another area of fabrication involves adding other features to the Siegling Extremultus
flat belts. “Other features” refers here to applying profiles, creating perforations and the special processing of belt edges.

Not all of the other features make sense or are technically feasible for all Siegling Extremultus flat belts so please contact
your local representative to discuss any special requests in detail:

www.forbo.com/movement > Contact

We will be delighted to help.

Profiles

Profiles are usually not welded to the extremely thin
Extremultus belts. Profiles are not common, particularly with
power transmission belts. Generally speaking, longitudinal
profiles can be used for better control and lateral profiles
can be used depending on the top coating of the flat belt.
However, profiles are only used with flat belts involved in
conveyor tasks.

Perforations

Any conceivable perforation can be made according to cus-
tomer requirements. The perforations are usually made on
Siegling Extremultus flat belts that are used as vacuum
belts. Forbo Movement Systems supplies these belts mainly
to the printing and pulp and paper industry.
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Belt edge processing

Belt edge processing on Siegling Extremultus flat belts with
fabric tension members is possible in principle but is only
used in special cases e.g. in the food industry or with textile
machines. Lint-free operation is the main goal, as well as
offering some protection to the tension member against
the flat belt running up against machinery parts during
operation.

Belt edge designs

The “sawn edge” on heavy belts in the polyamide line is a
special type of belt edge design. This type of belt edge
design makes sense if the flat belt is fed in from the side or
must be moved laterally in transmissions during operation
as the sawn edge is considerably more robust than the cut
edge of the polyamide tension member in the case of later-
al run-up.


http://www.forbo.com/movement/en-gl/contact/poaigf
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/7 PULLEYS
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/1 PULLEY GEOMETRIES

A huge advantage with flat belt drives is the simple
geometry of the pulleys used, unlike drives with V-belt
and V-ribbed belts.

Forbo Movement Systems recommends the use of cylin-
drical or crowned pulleys. In special cases (e.g. a cone drive),
conical pulleys are also permitted.

Avoid sharp edges on the pulleys at all costs. For this reason,
pulleys with trapezoidal, cylindrical-conical or even pointed
designs are not suitable.

Also avoid excessive crowning to guarantee maximum belt
durability. The crown height values h recommended by
Forbo Movement Systems are listed in the following table.

Using pulleys in line with ISO 22 ensures belt durability,
optimal power transmission, good belt tracking and low
shaft loads.

Note: For pulley diameters > 2000 mm, we recommend
contacting Forbo Movement Systems applications engineers
regarding the crown height.
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Cylindrical

Pointed

Crowned

Trapezoidal

Crown height ,h” as per ISO 22

Pulley diameter d [mm]

40
125
160
200
250
315
560
800
1120
1600

to
to
to
to
to
to
to
to
to
to

12
140
180
224
280
500
710
1000
1400
2000

Conical

Excessively crowned

Crown height h [mm]
for pulley width
b<250mm b>250mm

0.3
04
0.5
0.6
0.8
1.0
1.2
1.2
1.5
1.8

0.3
04
0.5
0.6
0.8
1.0
1.2
1.5
20
25



Pulleys with flanges

In some cases it may be necessary to use flanges on the pulleys. ‘
As a general rule, however, Forbo Movement Systems advises against
the use of flanged pulleys.

If the use of flanged pulleys is unavoidable, ensure that the face of

the pulley is crowned in accordance with ISO 22 (see table on previous
page). In addition, the inner edges of the flanges must feature an
undercut of 5° and all edges must be rounded. These measures
ensure that the flat belt never touches the flanged pulley as this

can damage the flat belt.

. !
Note: Do not use flanged pulleys to control the flat belt! I

h; > 20mm
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/.2 DIMENSIONS AND
QUALITY OF PULLEYS

The width of the pulley b is calculated from the width of P P [ —
the flat belt "by" used. Following ISO 22, Forbo Movement 20 % 180 200
Systems recommends the pulley widths “b” for the line of 5 3 200 275
belt widths (see table). 30 20 270 250
35 40 250 280
The minimum diameters of the pulleys permitted for use 40 50 280 315
in the machinery depend on the flat belts used and are 45 50 300 315
indicated in the respective Siegling Extremultus flat belt 50 63 320 355
product data sheets. 55 63 350 400
60 71 380 400
In principle, the pulley faces should have an average 65 71 400 450
roughness of Ra < 6.3 um (according to DIN EN ISO 4287 70 80 450 500
and DIN EN ISO 4288). Surfaces with an average roughness 75 90 500 560
of R, < 3.2 um, however, are not recommended, especially 80 90 550 630
as drive pulleys. The risk of slippage exists here, potentially 85 100 600 630
leading to a decrease in the transmission of power. 20 100 650 710
95 12 700 800
Normal pulleys can be used for speeds up to Vpmayx =40m/s. 100 112 750 800
Special pulleys must be used for higher speeds (e.g. steel, 120 140 800 900
counter-balanced). 140 160 900 1000
160 180 1000 1120
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/.3 USE OF CROWNED PULLEYS

2-pulley drives

As a general rule, both pulleys in a 2-pulley drive should be
designed with a crown height as per DIN 111. However, for
drives with horizontal shafts and ratios of more than 1:3, the
smaller pulley can be cylindrical.

Multi-pulley drives

In multi-pulley drives, only the pulleys that bend the flat
belts in the same direction should be crowned. The pulleys
located on the “inside” are generally best suited for this.

With shorter belt lengths, however, it is often sufficient to
crown only the largest pulley to ensure reliable belt tracking.

In example 1, we recommend crowning pulleys a, ¢, e, fand
g. With shorter flat belts it is sufficient to crown only a and e.

In example 2, we recommend crowning pulleys a, c and d.
For short belt lengths, a crowned version of “a” is sufficient.
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8 CALCULATION OF
POWER TRANS-
MISSION BELTS




8.1 GENERAL INFORMATION

This chapter contains up-to-date formulae, figures and
recommendations based on our longstanding experience.
They apply to power transmission between friction layers
elastomer G, or chrome leather and steel/cast iron pulleys.
The results of these calculations may however vary from
those provided by our B_Rex calculator (see Chapter 3.5).

These deviations are a result of the fundamentally different
approaches: while B_Rex is based on empirical measure-
ments and requires a detailed description of the machinery,
the calculation methods shown here are based on general,
simple physical formulae and derivations, supplemented by
certain safety factors (e.g. ¢y).
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In most cases, the safety factor in calculations in this
brochure will be greater than in the corresponding B_Rex
calculation.

Note: Siegling Extremultus flat belts from the polyurethane
line are not primarily intended for transmitting power and
the relevant data cannot be calculated using these formulae



8.2 POWER TRANSMISSION

ON FLAT BELTS

For force-fit transmission of a given torque M and thus an
effective pull Fy, the high-efficiency flat belt must apply
the correspondent contact pressure to the belt pulleys. By
tensioning the flat belt between the pulleys, the flat belt
creates a force on the pulley shafts, the shaft load Fy,.

Friction helps transmit the effective pull or torque from
the drive pulley to the driven pulley via the contact surface
between the flat belt and the pulleys.

Depending on this contact surface — which in turn depends
on the belt width and the smallest pulley diameter -, the
shaft load and the effective pull F to be transmitted, forces
known as strand forces Fy and F,, are generated in the belt.
The difference between the force on the tight side of the
belt F; and the force on the slack side of the belt F, (F; is
generally greater) leads to elongation differences in the flat
belt which can be made up for by slip s.

As shown in the diagram below, there are three slip areas:
the creep area, the creep and slippage area and the slippage
area. In this case, slippage refers to the flat belt gliding, or
slipping, on the pulley. Avoid operating the flat belts in the
slippage area at all costs as this significantly reduces the
service life of the flat belt. Neither can slippage be fully elim-
inated when operating in the creep and slippage area so
this operating area should also be avoided.

Creep, however, means that the elastic material behaviour
of the flat belt compensates for the force and elongation
differences in the belt strands (F; and F,) generated by the
effective pull Fy. There is no excessive wear to the flat belt
as a result.

The Siegling Extremultus flat belts (polyamide line) are
designed to reach their nominal effective pull Fnenn at a slip
value of s = 0.6 %. If the flat belts are operated at their
intended operating point, they are always working safely in
the creep area. This area ranges to a slip of about s = 0.9 %,
meaning that in extreme cases the Siegling Extremultus flat
belts can transmit up to 150 % of their nominal effective pull
Funenn- This ensures that Siegling Extremultus flat belts
always reliably transmit power to the customer’s complete
satisfaction. Different applications require different flat belt
widths. In order to categorise the flat belts, the nominal
effective pull in the data sheet is indicated as width-based
nominal effective pull F'ynenn — based on a 1 mm width.

Note: Slippage areas depend on the material of the flat belt
used. Therefore, Siegling Extremultus flat belts in the aramide
and polyester lines have different slip values than flat belts in
the polyamide line.

Power transmission

e.g. Polyamide line

150% —

100% —
Creep area

Nominal effective pull

Creep and slippage area

Slippage area

Effective pull ratio Fy/Fynenn [%]

Creep s [%]

73  Extremultus Compendium - 09/2017




8.3 TERMINOLOGY

Abbreviation Unit Designation

b mm Width of pulley ring

bo mm Width of the flat belt

C - Operating factor

C4 % Basic elongation at fitting

Cs % Elongation allowance for centrifugal force
CR N/m Spring constant of the flat belt

Cinitial = Running-in ratio

d mm Diameter of the driving pulley

d; mm Diameter of the driven pulley

(G| —1 mm Diameter of the smallest pulley

e mm Distance between shafts/pulleys

F N Tensile force — tight side of the belt

Fy N Tensile force - slack side of the belt

Fg N Reference force

Fu N Effective pull to be transmitted

Fu N/mm Width-based effective pull

F'UNenn N/mm Width-based nominal effective pull

Funenn N Nominal effective pull

Fw N Shaft load

F'w N/mm Width-based shaft load

Fwd N Dynamic shaft load

Fws N Static shaft load

Fwsofort N Initial value of the shaft load

E— N Permissible maximum shaft load (depending on machinery)
fi Hz Transversal eigenfrequency tight side of belt
f) Hz Transversal eigenfrequency slack side of belt
ffas Hz Exciter frequency

h mm Crown height

h kgm? Mass moment of inertia of the driving pulley
J kgm? Mass moment of inertia of the driven pulley
I mm Geometrical belt length

l mm Arc length on the driving pulley

I mm Arc length on the driven pulley

Is mm Freely vibrating belt length

M Nm Torque

m’ kg/m? Weight per surface unit of the flat belt

m'g kg/m Weight per metre of the flat belt

n 1/min Speed of the driving pulley

n, 1/min Speed of the driven pulley

P kw Power to be transmitted

% m/s Belt speed

Za - Number of excitation cycles per belt revolution
B mm Arc of contact at the driving pulley

By mm Arc of contact at the driven pulley

€ % Elongation at fitting
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Arc of contact 3; and 3,

Belt speed v

Effective pull to be transmitted Fy

Reference force Fg
operating factor ¢,

Width-based Effective pull F'y
width-based Nominal effective pull F'ynenn
Basic elongation at fitting ¢4

Width of the flat belt by

Arc length at the driving pulley I; and
driven pulley |,

Freely vibrating length I

Geometrical belt length |

Elongation at fitting €

Elongation allowance for centrifugal
force cs

Shaft load Fy:
At a standstill (static) Fyys
While operating (dynamic) Fyq

Initial value of shaft load when
tensioning Fuwsofort

Running in ratio Ginjtial

Vibration calculation
exciter frequency fer

Weight per meter of the flat belt m'g
Belt force on tight side of the belt F4

Belt force on slack side of the belt F,

Transversal eigenfrequency:
on the tight side of the belt f;

on the slack side of the belt f,
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84 CALCULATION METHOD

Known are: P [kW], d; [mm], n; [1/min], d> [mm] and e [mm]

By = 2-arccos ((dzg%) []

B, = 2 -arccos ((CIE%) [

v=m di m [m/s]
1000 60

FL = P-1Vooo N

Fe=Fu [N]

¢, from operating factor table (Chapter 8.5

In the diagram of dsmail going vertically to the top until it intersects with {3, read off F'y,
to the left and ¢4 and F'ynenn to the right.

by = F,B [mm]
Fu

|1 =71 ﬁ . ﬁ [mm]

2 180

d B
= e =2 . L2£ mm
’ 2 180 i
I, =4/ e2— (da = dy)? [mm] Note: The length of the flat belt to order

4 depends on the elongation at fitting

=1+ +2l; [mm] (Chapter 5.3)
£=C4+Cs [9%]

Read off c5 from the tables “Elongation allowance for centrifugal force”for the selected Siegling
Extremultus flat belt (Chapter 8.7

Fws = € Funenn - bo [N]
Fwa = €4 F'Unenn - bo (N]
Fwsofort = Csofort * € * F'unenn * Do [N]

Read off ¢initial from the table in Chapter 5.3

fgr = N o Zgy [Hz] Use the speed of the pulley with the
60 highest mass imbalance for n.
mg=m" Do [kg/m] Read off m" from the data sheet for
ey the respective Siegling Extremultus Flat Belt.
Fuws + F
Fr= N
_ FWS - I:u
= — [N]
~ 1000 Fy
f] B |s 4. m’R [H2]
f = 1000 le H2]
|5 4. m R



8.5 OPERATING FACTOR ¢,

Type of drive

Consistent operation
Small masses to be accelerated
Load-free acceleration

Almost consistent operation
Medium-sized masses to be accelerated
Usually load-free acceleration

Irregular operation
Medium-sized masses to be accelerated
Sudden force

Irregular operation

Large-sized masses to be accelerated
Substantial sudden force
Acceleration under load

Examples of drives

Operation
factor c,

Generators with low capacity

Centrifugal pumps
Automatic lathes

Lightweight textile machinery

Small fans up to 8 kW
Tool machines
Rotary piston compressor

Wood processing machinery
Light and medium-weight

Generators

Grain mills

Multi-stage gearbox
Carding machines
Extruders

Stone frame saws
Screw-type compressors

Piston pumps, compressors
Degree of uniformity > 1:80

Centrifuges

Large pressure pumps
Fans

Kneading machines
Beaters

Crushing mills
Pebble mills

Tube mills

Looms

Wood frame saws
Agitators

1.35

Cutting machines wood industry

Vehicle body presses

Conical belts paper industry

Piston pumps, compressors
Degree of uniformity > 1:80

Jolters
Excavator drives
Edge runners
Rolling machines
Brick presses
Forging presses
Sheers

Punch presses
Roller mills
Stone crushers
Flakers

Depending on drive’s torque, the following minimum parameters during operation must be kept to:

Drive

Speed-controlled electric motors (e.g. frequency converters)

Electrical motors with Y-delta connection

Electrical motors with mechanical, or hydrodynamic clutch

Pole-changing electrical motors
Combustion engines
Water turbines

Electrical motors, directly switched on without centrifugal clutch
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Minimum value ¢,

1.0



8.6 BASIC ELONGATION AT FITTING ¢4

Polyamide line — Sheet

|deal elongation only at low
. at fittin speed
Bry — BSOS IR S IIIC SRS N ¢ P
120 -
110 _ B
100 -
90 4 &
80 -
1 ok
_ 704
£ 1
£ w0-
E:, 1 Calculation example 20
o 50: Chapter 8.8 /
z -
| uNenn
40 1 B=144° / =40N/mm— 22
] | selected
30 —
1 // 20
20 4 / o
4 ; //
1 7 o= 10
10 4 _ enlarged area g 450 /—/ .
1 small = mm .
1 see below Ty =225%
0 T T T T o I I A SR RS R
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1.7 19 2.1 23 25 27
dsman [mm] Basic elongation fitting c4 [%]
Ideal elongation only at low
at fitting speed
Bl — AN OIS M 20
50 - o
] o
] S
40 -
4 28
_ 30—
E 4
E 20
=
-D 4
'S
20 =
] 14
1 10
10 - /
] // .
0 I I I I | I I I I I I I I I I |
0 100 200 300 400 500 1.7 19 2.1 23 25 2.7
dsmai [mm] Basic elongation fitting c, [%]
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F'yNenn [N/mm]

F’Unenn [N/mm]



8.6 BASIC ELONGATION AT FITTING ¢4

Polyester line — Fabric

If possible avoid elongation area

Br1 —— SRR ORI —
50 7 OO
] Q
45 + >
1 S
40 -
35 -
30 -
E ]
g 1
Z 25—
>
(' 4
20
15 4
10 -
5 1 7 enlarged area
1 see below
O7|||||||||||||||||||I e T T T T T [
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380400 03 05 07 09 1.1 13 15 1.7 19
dsmai [mm] Basic elongation fitting c, [%]
If possible avoid elongation area
Bl —— LSS 0 ¥
25 -
O
’\(OQ
i O
20 A
1 o
NS
15 4
E
£
2
\:
'S
10 =
5 -
0 I I I I I I I I I i i I p e
0 20 40 60 80 100 120 140 160 03 0.5 0.7 0.9 1.1 13 15 1.7 19
dsmai [mm] Basic elongation fitting c4 [%]
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Info about the Polyester line: where belts have U coating, due to the low structural strength of the Polyurethane, the transferrable effective pull must be reduced

by 1/3. Depending on the type, basic elongation at fitting of > 2.0% is possible, but Forbo Movement Systems should be consulted.
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Info about the Polyester line: where belts have U coating, due to the low structural strength of the Polyurethane, the transferrable effective pull must be reduced
by 1/3.The belts can be subjected to extreme stress and when they have a rubber friction layer, they may fall below the diameter thresholds shown in the diagram.

Where heavy-duty drives are concerned, we recommend you talk to Forbo Movement Systems application engineers.

79 Extremultus Compendium - 09/2017



8.6 BASIC ELONGATION AT FITTING ¢4

Aramide line - Fabric

F’y [N/mm]
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Info about the Aramide line: where belts have U coating, due to the low structural strength of the Polyurethane, the transferrable effective pull must be reduced
by 1/3. Depending on the type, basic elongation at fitting of > 0.8% is possible, but application engineers at Forbo Movement Systems should be consulted.
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Aramide line - Cord

Ideal elongation

at fitting
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Info about the endless Aramide line: The belts can be subjected to extreme stress and when they have a rubber friction layer, they may fall below the
diameter thresholds shown in the diagram. Under certain conditions, the transferable effective pull can also be increased far above the nominal effective
pull. Where heavy-duty drives are concerned, we recommend you talk to Forbo Movement Systems application engineers.
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8./ ELONGATION ALLOWANCE FOR
CENTRIFUGAL FORCE Cs

Polyester line

F’'UNenn

5 [%] 30
6 0.1
10 0.1
15 0.1
20 0.1
25 0.1
30 0.1
40 0.1
F'UNenn

Cs [%] 40
10 0.1
14 0.1
20 0.1
28 0.1
40 0.1
F'UNenn

Cs [%] 30
10 0.1
14 0.1
20 0.1
28 0.1
40 0.1
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40
0.15
0.15
0.15
0.15
0.15

v [m/s]
40
0.15
0.15
0.15
0.15
0.15
0.15
0.15

v [m/s]
50
0.2
0.2
0.2
0.2
0.2

v [m/s]

50
0.2
0.2
0.2
0.2
0.2

50
0.2
0.2
0.2
0.2
0.2
0.2
0.2

60
0.3
0.3
0.3
0.3
0.3

60
0.25
0.25
0.25
0.25
0.25

Type of tension member: Fabric;

coatings: all

In the polyester line, the elongation at fitting € may not
exceed 2.1%.

Type of tension member: Cord;

coatings: GT, GG, UU

For endless belts in the polyester line, the elongation at
fitting € may not exceed 1.5%.

For belt speeds over 60 m/s, we encourage you to contact
Forbo Movement Systems application support.

Type of tension member: Cord;

coatings: LT, LL

For endless belts in the polyester line, the elongation at
fitting € may not exceed 1.5%.

For belt speeds over 60 m/s, we encourage you to contact
Forbo Movement Systems application support.



Aramide line

FIU Nenn
5 [%]

15
25
40

F’U Nenn
s [%]

54
80

Polyamide line

F’U Nenn

Cs5 [%] 20
6 0.2
10 0.2
14 0.1
20 0.1
28 0.1
40 0.1
54 0.1
80 0.1
F’U Nenn

Cs5 [%] 20
6 0.3
10 0.2
14 0.2
20 0.1
28 0.1
40 0.1
54 0.1
65 0.1
80 0.1

v [m/s]
40 50
0.05 0.05
0.05 0.05
0.05 0.05
v [m/s]
40 50
0.05 0.05
0.05 0.05
v [m/s]
30 40 50 60
0.3 0.7 1.0 *
0.3 0.6 09 *
0.3 05 0.8 1.0

0.3 04 0.7 1.0
0.2 04 0.6 0.8
0.2 0.3 0.5 0.7
0.2 0.3 0.5 0.7
0.2 0.3 04 0.6

v [m/s]
30 40 50 60
0.6 1.0 * *
0.5 0.8 * *
04 0.6 1.0 *
0.3 0.5 09 1.0

0.2 04 0.7 09
0.2 0.3 0.6 0.8
0.2 0.3 0.5 0.8
0.2 0.3 0.5 0.7
0.2 0.3 0.5 0.7

60

0.1

70

70

Type of tension member: Fabric;

coatings: all

In the aramide line, the elongation at fitting € may not
exceed 1%.

Type of tension member: Cord;

coatings: GT, GG, LT

For endless belts in the aramide line, the elongation at
fitting € may not exceed 1%.

For belt speeds over 60 m/s, we encourage you to contact
Forbo Movement Systems application support.

Type of tension member: Sheet;

coatings: GT

For belts in the polyamide line, the elongation at fitting €
may not exceed 3 %.

Type of tension member: Sheet;

coatings: LT

For belts in the polyamide line, the elongation at fitting €
may not exceed 3 %.

* For belt speeds of 70 m/s and higher, we recommend you always ask Forbo Movement Systems to support you in selecting the right
Siegling Extremultus Flat Belt type.
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8.8 VIBRATION CALCULATION

Aflat belt drive is a dynamic system which can vibrate. Depending on the application, the system is periodically
excited by the driving and/or driven machine, resulting in transversal and/or longitudinal vibrations.

To avoid unwanted effects such as shortened service life, the periodic exciter frequency may not be near the eigen-
frequency of the flat belt. This so-called resonance is a relatively rare occurrence thanks to the outstanding damping
properties and resulting low eigenfrequency of Siegling Extremultus flat belts.

However, we do recommend that vibration calculations for longitudinal vibrations be carried out by Forbo Movement
Systems, in particular for piston compressors, water turbines (Kaplans, Francis), multiple blade frame saws or similar
components.

Bending frequency

The maximum permissible bending frequency depends on
the design of the flat belt. When the bending frequency is
too high, the service life of a flat belt can be shortened and
the noise generated by the endless splice running up onto
the pulley can be considerable. In the event of high bending
frequencies, wedge splices in the polyamide line should
always be 60°.

Forbo Movement Systems should always be consulted in
the event of bending frequencies above 30 1/5
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Longitudinal eigenfrequency

The longitudinal eigenfrequency of a flat belt depends on
the spring rate of the flat belt cg and on the mass moments
of inertia (J;) of the driving and driven pulley (J,).

In terms of measurement, it is very difficult to show longi-
tudinal vibrations. Signs of longitudinal vibration include
excessive wear of the underside of the flat belt, polished
pulley surfaces and fine red powder. Existing longitudinal
vibrations can only be eliminated by using a flat belt with
a different tension member material.

Resonance is avoided when the exciter frequency fex differs
from the eigenfrequency of the system by at least 30 %.

R

CR
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Transversal eigenfrequency

The transversal eigenfrequency of a flat belt depends on
the freely-vibrating belt length Is, the force in the belt strand
(tight side of the belt Fy, slack side of the belt F,) and the
weight per metre of the flat belt m's.

That means that the eigenfrequency on both the tight side
and the slack side of the belt are to be considered to obtain
a complete vibration analysis.

Transversal vibrations are obvious — the flat belt flaps exces-
sively. This can be avoided by integrating a fixed tangential
roller, or by changing the shaft distance or belt tension.

Resonance is avoided if there is a difference of at least 20 %
between the exciter frequency fe.; and the flat belt’s eigen-
frequency (on the tight side of the belt f; and the slack side
of the belt fy).




8.9 CALCULATION EXAMPLE

Motor capacity

Diameter of drive pulley
Motor speed

Center distance
Diameter of driven pulley
Speed of driven pulley

P =280 kW

di =450 mm

n; = 1490 1/min
e =2500mm

dy =2000 mm

n, =335 1/min

Ambient conditions are dusty, free of oil, normal temperature

Required: Power Transmission Belt for electrical drive in a gang saw

Arc of contact 3; and 3,

Belt speed v

Effective pull to be transmitted F

Reference force Fg

operating factor ¢,

Width-based Effective pull F'y
width-based Nominal effective pull F'ynenn

Basic elongation at fitting ¢4

Width of the flat belt by

Arc length at the driving pulley |, and
driven pulley |,

Freely vibrating length I

Geometrical belt length |
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_ (2000 mm — 450 mm)y _ o
B; = 2-arccos (W) =1439
_ 5. (450 mm — 2000 mm) \ _ N
2= 2-arccos (et ) = 2161
_ . 450mm 1490 1/min — 351 m/s
1000 mm/m 60 s/min ’
F = 280 KW - 1000 W/KW — 7976 N
35.1m/s
Fg = 7976 N- 1,35 =10768 N

¢, = 1.35 from operating factor table (Chapter 8.5

On the basis of the ambient conditions, a Siegling Extremultus flat belt with polyamide sheet and

rubber coating can be used. The diagram for the polyamide line is evaluated:

Fu B

f

dsmaH =450 mm = d1

by = M =239 mm
45 N/mm

| 450 mm  143.9°
T=me

G4
45 N/mm <«———  1439° —> 225%

bo =250 mm is selected

. =565 mm
2 180°
= H}ZOOO mm 216 — 3773 i
2 180°
= (2500 mm)2 - 2000 mm 450 M) 5377 mim
| =565 mm + 3772 mm + 22377 mm =9091 mm

Note: The length of the flat belt to order depends on the type of tensioning (Chapter 5.3

FIU Nenn
40 N/mm



Elongation at fitting € €=225%+025%=25%

Elongation allowance for centrifugal

force cs ¢s = 0.25% from the table for polyamide GT line (Chapter 8.7

Shaft load Fy: Fws = 2.5% - 40 N/mm - 250 mm =25000 N
At a standstill Fyys

While operating Fuyg Fwd = 2.25 9% - 40 N/mm - 250 mm =22500N

Initial value of shaft load when

= .2.5%. . =
tensioning Fusofort Fwsofort = 2.2 2.5 % -40 N/mm - 250 mm 55000 N

Running in ratio Cintial Cinital = 2.2 read from the table in Chapter 5.3

Like all crank drives, a gang saw transmits power unevenly. For every rotation of the drive pulley,
it carries out 2 working strokes (= Zey).

Vibration calculation fer 335 1/min )
iy = S0 s/min 2 =11.2Hz Use the speed of the driven pulley for n.
Weight per metre of the flat belt m'g ’ , 250 mm ,
mg = 4kg/m?- ——— =1kg/m Read off m" from the data sheet for the
1000 mm/m respective Siegling Extremultus flat belt.
Belt force on tight side of the belt F4
F = 25000N;7976N — 16488 N
Belt force on slack side of the belt F, SRR = 757
F = 7; =8512N
Transversal eigenfrequency:
on the tight side of the belt f; fi = wgg(;;\r::nm \ 4]‘6]453/& =270Hz
on the slack side of the belt f;
f = 1000 mm/m .| 8512 N — 194 Hz

2377mm  '4-1kg/m

The eigenfrequencies of the two belt strands differ by far more than 20 % from the exciter
frequency. There is therefore no risk of transversal vibrations (flapping) of the flat belt.

Solution: GT 40 P black (850049) is suitable for this application
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ROUBLE-
HOOTING




9.1 INSTALLATION

Description of the problem

Flat belt cannot be installed
or would have to be
elongated too much

Flat belt is easy to install but
cannot be brought to
calculated elongation at
fitting

Calculated value of the shaft
load exceeded by a significant
amount

Calculated value of the
shaft load in steady state not
reached

Flat belt gets longitudinal
grooves and/or breaks in the
longitudinal direction

Cause of the problem

Ambient temperature too cold,
resulting in flat belt becoming
too stiff

Flat belt length incorrectly
measured (wrong order length)

Flat belt too long. Flat belt
length incorrectly measured
(wrong order length)

Flat belt relaxation not
complete

Flat belt was tensioned in many
small stages (dead tensioning)

Flat belt bent when installed
on pulley
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Countermeasure

Warm flat belt up just prior to
installation

Correctly measure required flat belt

length (see Chapter 4.2) and replace
flat belt

Correctly measure required flat belt

length (see Chapter 4.2), shorten flat

belt if possible or replace

Let flat belt run slowly with no load;
if necessary, tension in two stages

see Chapter 5.3

Replace flat belt;
Tension the new flat belt in two

stages at most (see Chapter 5.3).

Avoid multi-stage tensioning (>2)

Replace flat belt

Comment/recommendation

The stiffness of plastic changes with
the temperature

When ordering, the inner length of
the flat belt is crucial

When ordering, the inner length of
the flat belt is crucial

The relaxation time for the Siegling
Extremultus flat belts can take
several operating hours

The shaft load/elongation behavior
of the flat belt changes when
tensioning takes place in many
small stages

Aramide tension members may not
be bent! Endless belts should be
carefully placed on pulleys. Avoid
longitudinal and transversal bends



9.2 SPLICE OPENING

Description of the problem

Splice opening with smooth
joint faces (wedge splice)

Splice opening with
splintered joint faces
(wedge splice)

Splice opening with smooth
joint faces (Z-splice)

Splice opening with frayed
joint faces (Z-splice)

Cause of the problem

Faulty endless splicing

Endless splice overload

External mechanical influence

Faulty endless splicing

Endless splice overload

External mechanical influence
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Countermeasure

Replace flat belt

Replace flat belt

Replace flat belt and check
machinery for stalled shafts,
bearings and pulleys as well as
for sharp edges that may come
into contact with the flat belt

Replace flat belt

Replace flat belt

Replace flat belt and check
machinery for stalled shafts,
bearings and pulleys as well as
for sharp edges that may come
into contact with the flat belt

Comment/recommendation

Check splicing parameters, adhesives
and heating device; splice according

to Forbo Movement Systems splicing
instructions

Tension Siegling Extremultus flat belts
only to the calculated elongation at
fitting

Due to the high relative speeds
between a flat belt in operation
and a stalled part of the machinery,
such contact results in quick failure
of the flat belt

Check splicing parameters and
heating device; splice according to
Forbo Movement Systems splicing
instructions

Tension Siegling Extremultus flat belts
only to the calculated elongation at
fitting

Due to the high relative speeds
between a flat belt in operation
and a stalled part of the machinery,
such contact results in quick failure
of the flat belt



9.3 NOISE GENERATION

Description of the problem

Whistling noises

Squeaking noises
(leather coating)

Squeaking noises
(rubber coating)

Banging/flapping noises

Cause of the problem

Slippage as a result of large
transmission ratio between
drive and driven (arc of contact
at the small pulley too small)

Slippage due to hard,
shiny leather surface

Load and thus creep too high

Splice causes flapping noises
but shows no signs of damage

Splice is damaged

92  Extremultus Compendium - 09/2017

Countermeasure

Change the geometry of the
machinery or increase the arc of
contact at the small flat belt pulley
using snub rollers

Roughen leather surface with a
wire brush and apply Extremultus
spray paste. Re-tension polyamide
line flat belt by approx. 0.2%

Recalculate and replace flat belt

No intervention necessary

Replace flat belt

Comment/recommendation

Based on experience, a two-pulley
drive can start to whistle at a trans-
mission ratio greater than 5:1

A highly compressed leather surface
cannot absorb grease. By roughening
the surface, the leather is capable of
absorption once again

Over the long term performance can
only be achieved with a larger belt
pulley diameter and/or wider flat belts

Welded and bonded splices usually
exhibit different bending stiffness
than the rest of the belt

See Chapter 9.2



94 POOR BELT TRACKING

Description of the problem

Flat belt runs off of
the pulley

Flat belt drifts,

flat belt regularly slides on
the pulley (moves from
one side of the pulley to
the other and back)

Flat belt slides on the pulley
irregularly (runs from one side
of the pulley to the other and
back)

Cause of the problem

Pulleys
are not properly aligned

Flat belt
overtensioned

Pulleys are dirty

Pulleys
are not crowned

The endless splicing in
the flat belt has a kink or
the flat belt is bowed

Cylindrical pulley
is grooved

Crown of the pulley
incorrectly selected

Pulleys are dirty
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Countermeasure

Align pulleys parallel and
flush to one another

Reduce belt tension (observe
recommended elongation at fitting)

Cantilevered bearing:

Calculate shaft deflection and
increase shaft diameter if necessary

Clean pulleys

Lathe pulleys
into a crowned shape

Countermeasure only necessary
if the flat belt is required to run
extremely smoothly

Lathe pulleys,
avoid grooves

Lathe pulleys
into a crowned shape

Clean pulleys

Comment/recommendation

Misaligned pulleys

(especially crowned pulleys)
result in significantly higher
loads and shorter belt life cycles.
If the flat belt runs over the edge
itis destroyed very quickly

If the flat belts in the machinery

are tensioned too high, the shafts
on the pulleys can be deflected,
causing the alignment of the pulleys
to change.

Performing regular maintenance
on the machinery results in a longer
lifetime for the flat belts

For information on crown heights
see Chapter 7.1

During production it is not always
possible to guarantee the complete
absence of tension in the material.
This can result in a curvature of

the material. As a rule the curvature
flattens out with minimal elongation

at fitting, see Chapter 5.1

If it is necessary for the flat belt to
run extremely smoothly, this can
be achieved through measures
such as splicing flat belts in the
bend or cutting off the belt edges
after splicing.

Grooves can cause a threading effect
which influences the tracking of the
flat belt

For information on crown heights
see Chapter 7.1

Performing regular maintenance
on the machinery results in a longer
lifetime for the flat belts



94 POOR BELT TRACKING

Description of the problem

Flat belt flaps

Flat belt slips
(no/reduced performance/
power transmission)

Flat belt gets
excessively hot

Pulleys get
excessively hot

Narrowing

Cause of the problem

Transversal vibrations (exciter
frequency corresponds to the
transversal eigenfrequency of
the flat belt)

Belt tension too low

Flat belt too long. Flat belt
length incorrectly measured
(wrong order length)

Insufficient belt tension,
strong creep

Bending frequency too high

Belt bearing overload,
relaxation of flat belt not
complete

Overload of belt bearings due
to polyamide tension member
drying out

Flat belt overstretched
(elongation at fitting too high)
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Countermeasure

Change belt tension (observe
recommended elongation at
fitting); change speed; change
freely-vibrating length

(e.g. installation of steady roller)

Increase belt tension
(observe recommended elongation
at fitting)

Correctly measure required flat belt

length (see Chapter 4.2), shorten

flat belt if possible or replace

Increase belt tension
(observe recommended
elongation at fitting)

Reduce speed

Let flat belt run slowly with no load;
if necessary, tension in two stages

see Chapter 5.3

In constantly dry climate:
Relax belt slightly

In variable climate:
Use flat belt with different
tension member material

Change flat belt, reduce belt tension
(observe recommended elongation
at fitting)

Comment/recommendation

In the worst-case scenario the
resonance between the exciter and
eigenfrequency can destroy the flat
belt. Please contact Forbo Movement
Systems prior to taking any of the
aforementioned countermeasures.

If there is no improvement or

the recommended elongation at
fitting is exceeded, please contact
Forbo Movement Systems

When ordering, the inner length
of the flat belt is crucial

If there is no improvement or

the recommended elongation at
fitting is exceeded, please contact
Forbo Movement Systems

If there is no improvement please
contact Forbo Movement Systems

The relaxation of Siegling Extremultus
flat belts can take several operating
hours or more. If it is not possible to
tension the flat belt in two stages,
design the machinery bearings for the
initial value of the shaft load. Please
contact Forbo Movement Systems

Polyamide is susceptible to

changes in ambient temperature
and humidity. Should you encounter
any problems please contact

Forbo Movement Systems

Please contact Forbo Movement
Systems regarding the calculation
of the flat belt



9.5 WEAR

Description of the problem

Wear on underside of
flat belt

Wear on underside of
flat belt with fine red dust

Wear on top face of
flat belt

Cause of the problem

Friction during
normal operation

Belt tension too low or power
to be transmitted is too high

(excessive slip)

Pulleys are dirty

Grooves or damage to
the pulleys

Pulleys are not
perfectly aligned

Pulleys have
incorrect geometry

Flat belt touches
machinery parts

Leather surface hardened,
coarse abrasion

Longitudinal vibrations

Wear during the course of
normal operation from
medium to be transported
(e.g. paper)

See "Wear on the underside of

the flat belt”
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Countermeasure

No countermeasure
necessary/possible

Increase belt tension
(observe recommended
elongation at fitting)

Clean pulleys

Lathe pulleys,
avoid grooves

Align pulleys parallel and
flush to one another

Design pulleys as
crowned or cylindrical

Check machinery for stalled shafts,
bearings and pulleys as well as for
sharp edges that may come into
contact with the flat belt

Roughen leather surface
with a wire brush and apply
Extremultus spray paste

Replace the flat belt with another
belt with a suitable tension member

No countermeasure necessary/
possible

See "Wear on the underside of
the flat belt”

Comment/recommendation

Friction/wear on the underside of
the flat belt is normal. The flat belt is
to be considered a wearing part

The flat belt is partially or entirely
operated in the slippage area.

If there is no improvement or

the recommended elongation at
fitting is exceeded, please contact
Forbo Movement Systems

Performing regular maintenance on
the machinery results in a longer
lifetime for the flat belts

Damage to the surface of the pulley
can damage the underside of the
flat belt

Misaligned pulleys

(especially crowned pulleys) result in
significantly higher loads and shorter
belt life cycles

For information on crown heights
see Chapter 7.1

Due to the high relative speeds
between a flat belt in operation
and a stalled part of the machinery,
such contact results in quick failure
of the flat belt

Leather is a natural product that loses
its special properties without regular
care. The leather surface should be
soft, greasy and dull. See Chapter 54
for care instructions

Longitudinal vibrations can only
be influenced by the use of a
flat belt with a different tension
member material. Please contact
Forbo Movement Systems

Wear on the top face of the flat belt
during the course of transport is
normal. The flat belt is to be con-
sidered a wearing part

See "Wear on the underside of
the flat belt”



9.5 WEAR

Description of the problem

Wear on the edge(s) of
the flat belt

Ply separation
(delamination)

Ply separation
(delamination) in splice area

Flat belt gets longitudinal
grooves and/or breaks in the
longitudinal direction

926

Cause of the problem

Flat belt touches
machinery parts

Flat belt touches
flanged pulley

Edges not sawn
(polyamide line in gang saw
with shifter)

Pulley diameter smaller than
recommended minimum

External mechanical influences,

peeling the surface

Bonding strength between
the layers too low

Overloaded endless splice
or faulty endless splice see
Chapter 9.2

Pulley(s) designed as conical-
cylindrical or crowned with
sharp peak in the middle

Belt runs up on
flanged pulley
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Countermeasure

Align pulleys with one another,
check the crowning of the pulley,
check machinery for stalled shafts,
bearings and pulleys as well as for
sharp edges that may come into
contact with the flat belt

Align pulleys, check crowning of
pulleys, dismantle flanged pulleys

Replace flat belt. Mention sawn
edges when re-ordering.

Replace pulley with a larger one or
select Siegling Extremultus product
with corresponding minimum
pulley diameter

Replace flat belt and check
machinery for stalled shafts,
bearings and pulleys as well as
for sharp edges that may come
into contact with the flat belt

Replace flat belt

see Chapter 9.2

Use crowned or
cylindrical pulleys

Align pulleys, check crowning of
pulleys, dismantle flanged pulleys

Comment/recommendation

Due to the high relative speeds
between a flat belt in operation
and a stalled part of the machinery,
such contact results in quick failure
of the flat belt

Avoid flanged pulleys in general.
However, if flanged pulleys are
unavoidable, see notes in Chapter 7.1

When operated with a shifter,
sawn edges on flat belts in the
polyamide line have proven to
have longer service lives than
cut edges.

Siegling Extremultus flat belts are
manufactured from several layers in

a “sandwich design”. When the pulleys
are too small, the tensions between
the layers are so big that it leads to
separations between the layers

Due to the high relative speeds
between a flat belt in operation
and a stalled part of the machinery,
such contact results in quick failure
of the flat belt

If there is ply separation on a Siegling
Extremultus flat belt and the mini-
mum pulley diameter has been met,
please contact Forbo Movement
Systems immediately

see Chapter 9.2

For information regarding the
recommended geometries of
pulleys see Chapter 7.1

Avoid flanged pulleys in general.
However, if flanged pulleys are
unavoidable, see notes in Chapter 7.1



9.6 CHANGES IN PROPERTIES

Description of the problem

Cross crackings
in the rubber surface

Degradation

Brittleness, discoloration

Shaft load/transmissible
power decreases

Cause of the problem

Ageing of
the rubber material

Influence of
incompatible media

Effect of UV rays

Influence of
ambient temperature
and humidity
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Countermeasure

No countermeasure
necessary/possible

Examine temperatures and
chemicals used and use suitable/
resistant flat belts

Protect flat belts from
direct UV rays or use
UV-resistant flat belts

Control climatic conditions,
observe specifications for the
flat belts, if necessary replace
the flat belt with another one
with a suitable tension member

Comment/recommendation

Cross crackings are a familiar
phenomenon with ageing
rubber material subject to
constant dynamic load

Forbo Movement Systems has

a variety of Siegling Extremultus
flat belts in its range that all have
different resistances to tempera-
ture and/or chemicals. Should you
encounter any problems please
contact Forbo Movement Systems

Depending on the duration

and intensity of the exposure,
plastics chemically degrade
(age) under the influence of UVA,
B and Crays (sunlight).

The UV rays cause brittleness
and color change (discoloration)
in the material.

Forbo Movement Systems has
special products in its range for
use in applications in which the
flat belts are exposed to increased
UV rays. Should you encounter
any problems please contact
Forbo Movement Systems.

Polyamide is susceptible to

changes in ambient temperature
and humidity. Should you encounter
any problems please contact

Forbo Movement Systems
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Term Explanation

Abrasion Abrasion, also known as wear, refers to the loss of material on the surface of materials during use.
Abrasion is caused by mechanical stress (e.g. friction). Depending on the material and surface properties,
particles (dust) are released from the surfaces in contact (e.g. flat belts and pulleys).

Antistatic Property of a component that enables it to discharge electrostatic charges in a targeted manner to prevent
sudden discharging. Antistatic Siegling Extremultus flat belts are also fitted with conductive components.
The resistance (Rp; as per 1SO 21178) is under 3-108 Q.

Aramide High-strength tension member material with high E-modulus. It is used in Siegling Extremultus flat belts in
the form of cords (truly endless flat belts) or as yarn in mixed fabrics together with polyester yarn.

Arc length Length of the flat belt in contact with the pulley by way of the arc of contact.

Arc of contact

B_Rex

The contact area, in angular degrees, in which the flat belt encompasses the pulley.

Forbo Movement Systems software used to design belt drives and select suitable Siegling Extremultus flat belts.

Basic elongation at fitting

Elongation value used when fitting the flat belt in order to transmit the required effective pull without
taking the centrifugal force into consideration.

Belt construction

Structure of the flat belt. Please see Chapter 2.2 for more information.

Belt edge processing

Coating/sealing the belt edge/flat belt edge, generally using the coating material.
Please see Chapter 6.3 for more information.

Belt tension

The tension in the flat belt required for force-fit power transmission. The required belt tension is set by
fitting the flat belt at a defined elongation at fitting.

Bending frequency

Number of bends made by a flat belt per unit of time. Example: If a belt completes a full revolution over
two pulleys within one second, the bending frequency is 2 1/s =2 Hz.

Butt splice

Centrifugal force

Type of splice used for some Siegling Extremultus flat belts in the polyurethane line. The ends of the flat belts are
melted together on the face and joined. Please see Chapter 6.2 for more information.

The centrifugal force is a force that “pulls” the flat belt on the pulley towards the outside, reducing the shaft load. It is,

however, a pseudo force (not a real force) due to inertia. Opposed to this force is the centripetal force (real force).
The centrifugal force is not to be ignored, especially when it comes to high speeds.

Cord

See Truly endless flat belt

Creep

Creep refers to how the elastic behavior of the flat belt material compensates for the differences in force and
elongation in the belt strands (F; and F,) caused by the effective pull Fy;. During normal operation flat belts should
be operated in this slip area.

Cross crackings

A phenomenon that occurs when dynamically stressed rubber ages.

Crown

See Crowning

Crowning

Curvature of the pulley faces enabling the flat belt to track in a centered position.
Please see Chapter 7.1 for more information.
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E Term

Damping

Explanation

Describes the loss in amplitude of a vibration over time. The greater the damping of the flat belt,
the faster the vibrations are reduced following sudden or periodic excitation.

Dead tensioning

A phenomenon that can occur when installing new flat belts and tensioning them in many small stages.
The physical properties of the flat belt or tension member are changed to such an extent that it is no longer
possible to guarantee reliable power transmission. Please see Chapter 5.3 for more information.

Direction of movement

The installation direction of the Siegling Extremultus flat belt recommended by Forbo Movement Systems.
The direction of movement or installation direction can be crucial when it comes to preventing an opening in
the splice, especially for flat belts featuring a wedge splice.

Drag Belts Siegling Extremultus flat belts developed specifically for drag belt conveyors. Both the top face and underside fea-
ture a low-friction textile coating with special electrostatic properties. Please see Chapter 2.6 for more information.
Drive pulley The pulley on the motor or turbine that is driven and thereby transfers effective pull to the flat belt.

Driven pulley

E Effective pull

The pulley on the generator or working machine to which the flat belt transfers the effective pull or
torque of the drive pulley.

The force exerted on the flat belt during power transmission at a given power and speed.
Please see Chapter 2.3 for more information.

Elastomers

Synthetic materials that are malleable yet resistant to deformation (e.g. rubber). Elastomers consist of wide-mesh,
cross-linked polymers. The wide meshing allows the material to stretch under tensile loading.

Electrostatics

The study of stationary electric charges, load distributions and bodies charged with electrical fields.
Differences in potential are created in flat belts due to the constant contact and separation of the flat belts
and the pulleys (triboelectric effect). These differences can cause damage if discharge is uncontrolled.

Elongation

A change in the length of the flat belt as a result of an external force acting upon it.

Elongation at fitting

In order to transmit power/force, the flat belt must be tight in the machinery. The elongation at fitting is expressed as
a percentage the elongation, or the change in length of the flat belt, necessary to achieve the required tension.

E-modulus,
elasticity module

A material constant describing the relationship between the tensioning and the elongation of a material in the elastic
deformation area. The higher a material’s E-modulus, the more tensioning, or force per unit of surface area, is required
to elongate (change the length) 1% of the material, for example.

Endless belt

A flat belt with endless splicing as described in Chapter 6 (except for truly endless flat belts)

Endless splicing

Splice in the flat belt according to Chapter 6.

Extremultus Product Finder

Online tool to help find products quickly and easily (for Siegling Extremultus flat belts).
Please see Chapter 3.4 for more information.
Available at: www.forbo.com/movement/ > E-Tools

Extremultus spray paste

Cleaning agent for Siegling Extremultus Power Transmission Belts with leather coating. ltem number: 880026.
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Term Explanation
Fabric A threading system crossing warp threads (lengthways) and weft threads (crossways) at right angles. Used as
the tension member in a variety of Siegling Extremultus flat belts. Please see Chapter 2.2 for more information.
Fabrication Fabrication refers to cutting the belt to length and width as well as preparing and creating the splice for the

Siegling Extremultus flat belt. Depending on customer needs, fabrication can include some or all points.

Fastener, mechanical

Special fastener for some Siegling Extremultus flat belts. Wire clamps or hinges are pressed into the ends of
the flat belt and then connected with a wire or pin. Please see Chapter 6.2 for more information.

Flanged pulley

A pulley with an extra one or two “walls” on the pulley edges. Please see Chapter 7.1 for more information.

Flash Star™

Siegling Extremultus product with HG+ classification. See Highly Conductive (HC/HC+)

Folder Gluer Belts

A Siegling Extremultus flat belt specially developed for use in box-folding machines. The top face and often
the underside feature coating materials with a high level of grip and high abrasion resistance.
Please see Chapter 2.6 for more information.

Food safe Siegling Extremultus flat belts that comply with certain criteria (e.g. FDA or EU), allowing them to be used in
the food industry.
Force peak A short-term increase in the load on the flat belt (e.g. during start/stop operation).

Friction coefficient

The friction coefficient p is a measurement of the friction force compared to the contact pressure. The friction
coefficient depends on the materials and the texture. In this case, the materials and surfaces of the flat belts
(underside) and the pulleys are crucial

Full load

Grip Star™

Heating clamp/device

Machinery generally has three different operating modes: No load, partial load and full load. Full load describes the
operating mode in which maximum power transmission occurs.

Siegling Extremultus product with a thermoplastic high or medium grip coating (coating material R). Grip Star™
products boast all the advantages of rubber without its typical ageing effects like brittleness and cross crackings.

Device used to create a Z-splice, wedge splice, butt splice or overlap splice.

Highly Conductive (HC/HC+)

Property of a component that enables it to discharge electrostatic charges in a targeted manner to prevent sudden
discharging. Siegling Extremultus flat belts are equipped with conductive components when assembled.

HC: Antistatic properties must be present and there must be conductivity on the surface in a longitudinal direction
(resistance Rog as per I1SO 21178 under 3*108 Q).

HC+: HC properties must be present on the top face and underside and there must be conductivity all the way
through the belt (resistance Rp as per 1SO 21178 under 109 Q).

Siegling Extremultus products with the HC+ property bear the Flash Star™ label.

Holding time

Initial value of the shaft load

Live Roller Belts

Time that the heating temperature must be applied to the flat belt or the heating device in order to create a reliable
Z-splice, wedge splice, butt splice or overlap splice.

Shaft load prior to relaxation of the flat belt. Please see Chapter 5.3 for more information.

A Siegling Extremultus flat belt specially developed for use in driven roller conveyors. They feature high abrasion
resistance and low flexing action. Please see Chapter 2.6 for more information.
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Term

Longitudinal vibrations

Machine Tapes

Explanation

Non-visible vibrations of the flat belt or the entire machinery in a longitudinal direction.
Please see Chapter 8.8 for more information.

Specially developed Siegling Extremultus flat belts used for conveying, distributing, positioning and
other tasks on the production line. Please see Chapter 2.6 for more information.

Minimum pulley diameter

A minimum pulley diameter is approved for all Siegling Extremultus flat belts. Using pulleys with
this approved diameter or greater eliminates the risk of damaging the flat belt as a result of excessive
compression or elongation during returns.

Mixed fabric

Fabric in which the warp and weft threads are made of different materials
(e.g. aramide warp threads and polyester weft threads).

Moment of inertia

No load

The moment of inertia indicates the resistance of a rigid body to a change in its rotational movement around

a given axis and thus depends on the mass distribution in relation to the axis of rotation. For large, two-pulley drives,
e.g. in hydroelectric power plants, the moments of inertia of the driving and driven side are required to calculate
the longitudinal eigenfrequency of the machinery.

Machinery generally has three different operating modes: No load, partial load and full load.
No load describes the operating mode in which there is no transmission of power/force.

Nomenclature

Nomenclature is the naming of the Siegling Extremultus flat belts. Each name provides a unique identification based
on the materials used, properties and textures (e.g. GG 30E-30 NSTR/NSTR black).

Nominal effective pull

Operating factor

The nominal effective pull indicates the effective pull that can be transmitted by a flat belt with optimal elongation
at fitting and optimal slip.

The operating factor ¢, is a safety factor by which the effective pull to be transmitted is increased, due to uneven
load and/or force impact during use.

Overlap splice

Partial load

Type of splice for Siegling Extremultus flat belts from the polyurethane line. The ends of the flat belts are placed one
on top of the other, overlapped by 2 mm and then melted together. Please see Chapter 6.2 for more information.

Machinery generally has three different operating modes: No load, partial load and full load. Partial load describes
the operating mode between no load (no power transmission) and full load (maximum power transmission)

Plastic

Materials with good technical properties consisting mainly of macromolecules. Plastics can be divided into groups of
thermoplasts, duroplasts and elastomers.

Polyamide

A synthetic, semicrystalline thermoplastic material featuring outstanding strength and resilience. Polyamide
boasts good chemical resistance to organic solvents and a relatively high melting temperature. However,

this plastic is susceptible to changes in temperature and humidity. When used in Siegling Extremultus flat belts
itis usually in the form of highly orientated sheets.

Polyester

Polyester is a synthetic, thermoplastic material used in fabric tension members for Siegling Extremultus flat belts.
The polyester fibers used are hard-wearing and feature high elongation at break.

Polyurethane

Polyurethane is a plastic or synthetic resin made from the polyaddition reaction of dioles/polyoles and poly-
isocyanates. Depending on the degree of cross-linking and variable tightness of the knitting, the polyurethane

can be a Duroplast, a thermoplastic or an elastomer. Thermoplastic polyurethane is used in the Siegling Extremultus
flat belts.
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Term

Power

Explanation

Physical variable calculated using the force to be transmitted and the speed of the flat belt or the torque to be
transmitted and the speed.

Power Transmission Belts

Siegling Extremultus developed flat belts to transfer power between the driving machine element (e.g. motor) and
the driven machine element (e.g. flywheel), especially for the transmission of high power levels.
Please see Chapter 2.6 for more information.

Pulley

Reference force

Rotationally symmetrical machine element upon which the flat belt is placed in a belt drive. The force-fit
transmission of power takes place on the contact surface between the pulley and the flat belt.

The reference force is the result of the effective pull to be transmitted, multiplied by the operating factor c,.

Relaxation

The typical behavior of plastics in dynamic applications. In belt operation it means that the tension member
“slackens” as a result of the “setting”. This process can be recognized by the reduction in the shaft load within
the first hours of the flat belt operation. Please see Chapter 5.3 for more detailed information.

Remaining elongation

The portion of the elongation at fitting that does not recede after the flat belt relaxes or is removed.

Rubber

Viscoelastic material (vulcanized rubber) belonging to the elastomer group.

Running-in behavior

See Relaxation

Running-in ratio

The running-in ratio cinitial describes the relationship between the initial value of the shaft load and
the steady value. By multiplying the running-in ratio by the static shaft load Fws you get the initial
shaft load acting on the bearings of the machinery directly following tensioning (prior to relaxation).

Shaft load The load exerted on the shafts and bearings of the pulleys by the elongation at fitting and thus by
the tension of the flat belt. The shaft load is essential to the maximum transferable power.
Please see Chapter 2.3 for more information.

Sheet Highly orientated polyamide in the form of a sheet to be used as a tension member for flat belts with

high power transmission. More information in Chapter 2.2

Shifter, shifter roller

A device used to move flat belts (Power Transmission Belts) in a lateral direction during operation.
This device is used primarily in chip drives. The shifter roller, which is either fixed or on roller bearings,
comes into contact with the edge of the flat belt.

Slack side of the belt

The slack side of the belt is the part of the flat belt that is not pulled by the drive pulley.
During operation there can be significantly less force there than on the tight side of the belt.

Slip Refers to the difference in speeds of the mechanical elements in frictional contact with one another,
expressed as a percentage. With belt drives, slip occurs between the flat belt and the pulleys. There are
two types: creep (in normal operation) and slippage (overload).

Slippage Unlike creep, the elastic behavior of the flat belt material can no longer fully compensate for the differences in
force and elongation in the belt strands (F; and F,) caused by the effective pull Fy in this slip area. The flat belt slides
off the pulley and should not be operated in this slip area.

Splicing See Endless splicing

Splicing instructions

Instructions for creating an endless splice
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Term

Spring constant

Explanation

The relationship between the displacement of a spring or elastic component (e.g. flat belt) and the force necessary to
displace it. The spring constant depends on the material and only applies to the elastic area of the materials.

Standard climate

For conditioning and testing plastics, DIN EN ISO 291 states that the standard climate in non-tropical countries is
a climate in which the air temperature is 23°C and the relative humidity is 50 %, while for tropical countries it is
27°Cand 65%.

Steady roller

Roller used to steady a vibrating (“flapping”) belt strand in order to change the freely vibrating length.

Steady state value of the
shaft load

Shaft load following relaxation of the flat belt. Please see Chapter 5.3 for more information.

Stiffness, bending stiffness

Take-up range

The resistance of the flat belt to elastic deformation through bending when going over the pulleys.

The range available to the tensioning station for take-up when tensioning the flat belts.

Tangential Belts

Specially developed Siegling Extremultus Flat Belts for use as spindle drives in spinning machines and twisters.
These flat belts feature particularly equal thickness along the entire length of the flat belt, even in the area of
the splice, minimizing fluctuations in speed on the spindles. Please see Chapter 2.6 for more information.

Tension

Mechanical tension is the force per surface unit which acts in an imaginary section through a body
(e.g. the cross section of the flat belt).

Tension member

The part of the flat belt responsible for the strength of the flat belt and thus for absorbing the forces acting on
the flat belt during operation. More information in Chapter 2.2

Tensioning station

Device on the machinery/conveyor that applies force when tensioning the flat belt.

Texture

Texture describes the nature of the surface of the Siegling Extremultus flat belts. This includes fine textured surface
(FSTR), normal textured surface (NSTR), coarse textured surface (GSTR), inverted pyramid texture (NP), smooth (GL),
smoothed (SM), fabric surface (FBRC), leather surface (LTHR) and high performance (HP). Please see Chapter 2.2 for
more information.

Thermoplastic

Plastics that becomes pliable within a certain temperature range (thermoplastic). This process can be repeated at
will provided the material is not thermally destroyed as a result of overheating. Due to the behavior of this material
itis also possible to melt the thermoplastic material and weld it. This effect is used when creating endless splices on
Siegling Extremultus flat belts with thermoplastic tension members.

Tight side of the belt The tight side of the belt is the part of the flat belt that is pulled by the drive pulley. It is where the highest forces
occur on the flat belt during operation.
Top face The side of the flat belt that does not come into contact with the surface of the drive pulley.

Previously also known as the functional side.

Transmission ratio

The transmission ratio i expresses the relationship of the speeds (and thus also the diameter of the pulleys) between
the driving and driven side.

m_d
Ny d
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Term

Transversal vibrations

Explanation

Visible vibrations of the flat belt or tight side of the belt and/or slack side of the belt running vertical to the direction
of movement (flat belt is “flapping”). Please see Chapter 8.8 for more information.

Triboelectric effect

An effect that describes the charging (build-up of differences in potential) of different materials through frequent
rubbing together and separating. The actual quantity of the charge separation from the triboelectric effect depends
on factors such as temperature, surface quality, electrical conductivity, water absorption and the position of the
materials in the triboelectric series (electron affinity).

Truly endless flat belt

Flat belts featuring a cord tension member. They are coated and wound around two cylinders in the shape of a helix.
Please see Chapter 2.2 for more information.

Underside The side of the flat belt that comes into direct contact with the surface of the drive pulley.

Previously also known as the running side.
m Wear See Abrasion

Wedge splice DA type of splice in which the ends of the Siegling Extremultus flat belts are prepared in the shape of a wedge,
placed on top of one another and joined. An adhesive process is used to create the splice. Please see Chapter 6.2 for
more information.

Whistling A high-frequency noise emitted by a flat belt during power transmission. The transmission ratio is generally
above 5:1.

Width-based The width-based nominal effective pull indicates the effective pull that can be transmitted at optimal elongation at

nominal effective pull

E Z-splice

fitting and optimal slip per T mm width of the flat belt.

Type of splice for Siegling Extremultus flat belts from the polyester, aramide and polyurethane lines. The ends of
the flat belts are punched using a Z-shaped punch, placed together and then melted together.
Please see Chapter 6.2 for more information.
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1T LEGAL NOTES

Because our products are used in so many applications and
because of the individual factors involved, our operating
instructions, details and information on the suitability and
use of the products are only general guidelines and do not
absolve the ordering party from carrying out checks and
tests themselves. When we provide technical support on
the application, the ordering party bears the risk of the
machinery functioning properly.
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Siegling - total belting solutions

Committed staff, quality oriented organization and
production processes ensure the constantly high standards
of our products and services. The Forbo Siegling Quality
Management System is certified in accordance with ISO 9001.

In addition to product quality, environmental protection is
an important corporate goal. Early on we also introduced an
environmental management system, certified in accordance
with ISO 14001.

Forbo Siegling service — anytime, anywhere

--4-5'.- . The Forbo Siegling Group employs more than
. -ij ] : g 2,300 people. Our products are manufactured in
8~ > A nine production facilities across the world.
y ) RN You can find companies and agencies with ware-

houses and workshops in over 80 countries.
Forbo Siegling service points are located in more
than 300 places worldwide.

Forbo Siegling GmbH

Lilienthalstrasse 6/8, D-30179 Hannover
Phone +49 511 6704 0, Fax +49 511 6704 305
www.forbo-siegling.com, siegling@forbo.com
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