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Automatic Lubrication

The Expert in Lubrication Solutions




Applications:

©

£3 UJ &3 UJ

Conveyors Electric motors Blowers / Fans

Machine elements:

Sliding bearings /
Sliding guides

Open gears /

Roller beari
oller bearings Gear racks

Linear guides

Spindles Shaft seals Chains

Approvals / certifications:

<o @ TiS

APPROVED LISTED

FM APPROVED UL (Underwriters Laboratories)

Canada & USA Canada & USA

Ex-proof:

& ANZEx

IECEx ANZEx

Global Australia & New Zealand

Testing and certification of equipment intended for use in potentially explosive
atmospheres. The approvals ensure that devices were tested and are in compli-
ance with ex-proof requirements and safety standards.

Glossary:

Threads:

ig = Inner diameter

og = Outer diameter

G1/4 female = Inside thread G1/4
G1/4 male = Outside thread G1/4

Materials:

PA = Polyamide

GF = Fibreglass-reinforced plastics
PTFE = Polytetrafluoroethylene
NBR = Nitrile rubber

www.perma-tec.com
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The Expert in Lubrication Solutions

For more than 50 years, perma has stood for innovative and creative lubrication solutions.
perma single- and multi-point lubrication systems are used in almost all types of industries and
applications around the world.

perma'’s leadership in the single-point lubrication market is based on numerously patented and
specifically certified products. All perma products are developed, tested and manufactured in
the company’s headquarters in Germany and meet the quality standard “Made in Germany".

With many years of experience, a global network of own subsidiaries and competent partners

around the world, perma can offer customers many solutions that meet the highest technical
requirements.

Milestones in company history

Invention and patenting Completion of additional
of perma CLASSIC New management and Change of company name to warehouse / office
single-point lubrication system extensive reorganisation perma-tec GmbH & Co. KG building
° ° ° °
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1934 1964 1989 1991 m 2000 m 2011
| I | |
1 1 1 1
1 1 1 1
° ° ° °
Foundation of metal goods Sale / acquisition by Foundation of subsidiaries New production and
factory for household and private investment H-T-L perma warehouse building as well as
kitchen appliances in Bad group an office building extension
Kissingen
Dates, facts and figures
Employees Turnover: Availability:
worldwide: (unconsolidated) Countries:

239 €89 M > 80

SUBSIDIARIES
H-T-L perma USA 1995
H-T-L perma France 1995
H-T-L perma Ibérica (Spain) 1996
H-T-L perma lItalia 1997
H-T-L perma UK 1998
H-T-L perma Australia 2004
H-T-L perma India 2008
H-T-L perma Sudamérica 2014
Version dated: 05/2018 | Latest information: www.perma-tec.com
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perma Lubrication systems

Advantages at a glance

Every 11 seconds, a perma lubrication system is installed or exchanged, worldwide. Manual
lubrication is a thing of the past! Today, anyone looking for safe, effective and long-term
economical lubrication of equipment takes advantage of automatic lubrication. perma offers
ideal technical and economical solutions for any lubrication point.

Utilise the benefits of perma lubrication systems

perma simplifies maintenance work

It's easy to change from manual lubrication to perma lubrication systems: perma lubrication systems can be used
wherever there are lubrication points. The product portfolio ranges from the robust single-point lubrication system
to the individual supply of up to 600 different lubrication points.

@ Discharge periods from 1 day to 36 months
W] Lubricant volumes from 30 emito 7,000 cm?
@ Operating temperatures from -40 °Cto +60 °C

@ Lubrication systems with high-performance lubricants up to NLGI 2

Since 1964 perma has been manufacturing exclusively in Germany.

Manual vs. automatic lubrication

= Over-lubrication (too much lubricant)
- Increase in operating temperature
- Damage to contact seals

E - Excessive lubricant consumption

— ‘ é:_ Lubrication starvation (too little lubricant)
" ' <“‘“0 - Increase in friction and wear
;ﬁ - Risk of dry runs

- Automatic lubrication with perma lubrication systems ensures
constant supply of the ideal lubricant quantity.
Unlike manual lubrication, over-lubrication or lubrication
starvation can be prevented.

Sources: Internal calculations: Material, time and maintenance requirements /
Figures from the roller bearing industry and insurance companies.
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Equipment availability

perma helps prevent up to 75 % of roller bearing failures

Premature wear causes unwanted downtimes. Well-thought-out lubrication strategies have a great influence on
extending the service life of greased bearings. Lubrication with perma lubrication systems can prevent up to 75 %
of all bearing failures. The diagram below highlights the causes of premature bearing failures.

Reliable supply of fresh lubricant to lubrication points

High equipment availability with permanent relubrication

Q

Reduction in maintenance costs and unscheduled
machine downtimes

perma prevents contamination from liquids and dirt particles

Contamination due to water and solids speeds up wear and shortens bearing service life. By applying fresh lubricant,
perma automatic lubrication systems prevent ingress of liquids, dirt and dust, thus increasing bearing service life.

Permanent lubrication prevents ingress of dirt particles
and liquids into bearings

Protection against friction and wear in the bearings

QR

Increase in bearing service life

Causes of failure in roller bearings Insufficient lubricant quantity
- Direct contact of metal with friction points
Unsuitable Solid - Increased wear and friction
lubricants contamination

Aged lubricant
- Due to irregular maintenance at hard-to-reach lubrication points
- Loss of quality due to expired shelf life

Aged
lubricant

FAILURE

CAUSES Other Unsuitable lubricants

::illj:f: of - Does not meet lubrication point requirements
- Reduced lubricant performance due to mixing

" Solid contamination
Insufficient Liquid . - o
lubricant quantity contam nan - Particle deposit with manual relubrication
. J - Lack of cleanliness at workplace

Sources: Internal calculations: Material, time and maintenance requirements /
Figures from the roller bearing industry and insurance companies.
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Cost effectiveness

perma reduces costs by up to 25 %

perma lubrication systems help to reduce costs significantly. Constant automatic lubrication minimises
premature wear and downtimes. Expensive repair and maintenance costs are reduced.

High equipment availability through automation
Maintenance intervals can be scheduled during downtimes
Reduction in repair and maintenance costs

Management of lubrication points with lubrication systems
using free perma MLP Software

QAR

The perma quality management system is certified to DIN EN IS0 9001 and EN ISO/IEC 80079-34.

Cost savings with automatic lubrication

Comparing manual lubrication with
perma lubrication shows savings

perma lubrication potential in different areas.

system investment costs

Manual lubrication The following areas have the biggest
Lubricant consumption savings potential:

Machine repair costs
* Reduction in downtimes

Downtime * Machine repair costs

Sources: Internal calculations: Material, time and maintenance
requirements / figures from the roller bearing industry and insurance
companies.

Simple handling Cost effectiveness

0202

Equipment availability Workplace safety




Workplace safety

perma reduces the risk of accidents by up to 90 %

Using perma lubrication systems increases workplace safety. perma lubrication systems minimise
contact between human and machine and make an important contribution to workplace safety.

Reduction of time spent in hard-to-access dangerous areas
lubricants

Reduction of slipping accidents caused by lubricant
contamination

@ Lubrication systems prevent direct contact with hazardous

perma is a member of the German Association for Safety, Health and Environmental Protection at Work (VDSI). VDSI Verband fr Sicherhei,

»
’@ ‘{3} ‘ ‘ ~

Environmental protection

perma - certified environmental management system

The perma environmental management system is certified to DIN EN ISO 14001. Lubricant consumption is
reduced by matching the lubricant quantity to the respective application. Reusable, environmentally friendly
components will help to minimise energy and material costs in your company.

@ Reduction of lubricant consumption with needs-based metering
@ No lubricant contamination thanks to enclosed systems

@ Reusable components help minimise energy and material costs

The perma environmental management system is certified to DIN EN ISO 14001.

© 2019 - perma-tec GmbH& Co. KG | www.perma-tec.com | 9



Recommendations from all over the world

Reference

Strong brands around the world rely on perma automatic lubrication systems.
For years, leading companies have profited from the performance and benefits
of perma lubrication systems. perma, the expert in automatic lubrication
solutions convinces with its performance, service, reliability and customer
satisfaction.

Our self-image

Trusting partnerships with our customers

Customer needs determine our actions:
Your expectation is our driving force

Competent service from dealers and consultants in your area:
To satisfy your needs

Continuous further product development:
Our success motor for quality products

Customer satisfaction based on dialogue and quality products:
The basis for successful teamwork

SECRQRAL

Customer needs Further development

Service Customer satisfaction

110
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. TUNKERS

Erfindergeist serienmafig.
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Our all-round service for you!

perma Media

Customer satisfaction and quality products are the foundation of our cooperation.
This includes numerous customer service programs which are based on many
years of experience and the exchange of ideas with users. We are glad to offer
them to you as part of our cooperative partnership.

perma ACADEMY

We offer seminars demonstrating the use of perma lubrication
systems in practical examples.

@ Technical training at perma-tec / in-house courses on request

* “Best practice” solutions
e Accessories

* Practical exercises

* Sales arguments

* Marketing tools

* Main applications

Training schedule:
www.perma-tec.com/en/service/perma-academy

perma SERVICE

With expertise to the optimal solution!

The perma SERVICE team performs project planning on-site in order to
concentrate completely on the respective company situation.

@ Project planning forms the basis for a detailed tender

@ Preparation of service plans for documentation

@/ Professional technical consulting

More information:
www.perma-tec.com/en/service/perma-service
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You will find our current flyers with
detailed information on our website.

perma SELECT APP

The calculation tool for your application

The perma SELECT APP helps you determine the required lubricant amount
and discharge period for the perma lubrication system while taking operating
conditions into account.

You can conveniently install the perma SELECT APP on all standard iOS and
Android mobile devices. A browser version is also available.

More information: @ >. é‘moNl o
www.perma-tec.com/select W oogle Play

perma MLP / perma MLP APP

Digital lubrication point management

With the perma web application and the perma MLP APP, you always have an
updated overview of all lubrication points. Coordinate upcoming maintenance
tasks conveniently. The perma MLP web application is used to manage
lubrication points centrally. The perma MLP APP allows you to record all
maintenance and replacement tasks on site. The data is then synchronised
with the perma MLP web application.

More information: @ e
www.perma-tec.com/mlp X oogle Play

The use of innovative technologies provides you with virtual glimpses into
the real world of automatic lubrication.

Gain practice-based insights into the use of perma
lubrication systems in real applications

@ View information on mounting, lubricants used and
perma lubrication systems

Experience it now: — |1|
Nr
www.perma-tec.com/vr 4 D D =

© 2019 - perma-tec 6GmbH& Co. KG | www.perma-tec.com | 13
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1.1 Industries

Applications e Asphalt mixing plants Page 16

Ve clETET e e Automotive industry Page 17

e Chemical & pharmaceutical industry Page 18

e Gypsum, lime & cement plants Page 19
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Lubrication systems for your industry

perma has the right lubrication system for every industry. Depending on
requirements, single- or multi-point lubrication systems are used, which
have been proven in practice for more than 50 years.

Continuous product developments help to meet individual requirements
on site. Since 1964 more than 55 million perma lubrication systems have
been sold worldwide in all industries.

@ TUNKERS

Erfindergeist serienmagig.

ﬂ Dyckerhoff

m Stadtentwasserung
P und Umweltanalytik
NURNBERG Niirnberg

W KRONES

sv
[\
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N\
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\
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perma Lubrication systems for

Asphalt mixing plants

Reference

Complex procedures are required to process mineral rock, rock dust, binder (bitumen)
and additives into an asphalt mixture. There are numerous safety aspects to observe

and great challenges for man and machine in the production process. Fluctuating AMSA\
temperatures and dirt and dust need to be handled. Continuous lubrication of machine

elements is a key factor in preventing machine breakdowns and ensuring high
productivity for the whole system.

Lubrication points
Roll Slidi
o bgaﬁr:gs 9 belall'?nggs

Raw material processing

- Pre-dosage Metering devices, conveyors v v
- Drying Drum driers v -
- Transporting Bucket conveyor, elevator v v

Final processing and loading

- Weighing Mineral flaps v 4
- Mixed module Mixing shafts, mixer flaps v v
- Loading Concrete travelling buckets, loading flaps = v

Dedusting
- Filtering Exhauster, trough screw conveyor v -
- Conveying Screw conveyor v -

Application examples

Flange bearing lubrication on the dedusting Roller bearing lubrication on the hot Lubrication of pillow block bearing
trough screw conveyor vertical bucket conveyor on the exhauster

116




perma Lubrication systems for

Automotive industry

Strict quality requirements and maximum equipment availability are
decisive success factors in the automotive industry. perma lubrication
systems and a wide selection of high-grade lubricants ensure optimum

lubrication of equipment and machines.

Lubrication points

Reference

Audi

Roller ! !
bearings e Linear guides

Press shop & car body construction

9 Chains

T bonding

<§§ E 4;) - Transporting

- Assembling

- Presses Flat and round guides - v -
- Welding, screw fastening, Guides, robot systems v v B
- Transporting Chain conveyors, conveyor belts, paternosters v - v
Paint finishing systems
- Lacquer finishes Blowers / fans, electric motors, robots v - -
Chain conveyors, belt conveyors v - v
Final assembly
v = v

Robots, lifting systems

Chain conveyors

g - Transporting

Application examples

@

Automatic lubrication of a sliding guide

O O

Lubrication of spindles and flat guides

Lubrication of a pump unit with ball
screw and linear guides

© 2019 - perma-tec GmbH& Co. KG | www.perma-tec.com | 17




perma Lubrication systems for

Chemical & pharma industry

Reference

Almost no other industry features such a concentration of machines and
automation. Maintenance is therefore one of the major controllable cost factors

in both industries. perma automatic lubrication systems from perma are reliable

partners when it comes to correct lubrication of equipment and machine elements. MERCK
They increase equipment and machine element availability significantly, thus

having a sustainable positive effect on the net operating profit.

Lubrication points
Eg;lreir:gs 6 ﬁggir?r?gs 0 Chains e Shaft seals

Delivery and drying

- Transporting Conveyors, screw conveyors
- Pumping Process pumps, electric motors v v - v
- Unloading Blowers / fans, electric motors v v -

Final processing

- Drying Hot-air blowers, electric motors v v -

- Heating, mixing Batch mixers, process pumps v v - v

- Cooling, transporting Blowers / fans, feed pumps v v - v

Packing, loading & dispatch

- Packing Conveyors, palletisers v v v =

- Loading Screw conveyors, pumps v v - v

g | - Transporting Chain conveyors - - 4 -

Application examples

oco () O

Bearing lubrication for electric motors Bearing lubrication on a pump Bearing lubrication on a fan

118




perma Lubrication systems for

Gypsum, lime & cement plants

Reference

There are hundreds of rotating machine elements in gypsum, lime and cement
plants. Equipment must function reliably under the most difficult operating
conditions. Up to 80 % of machine failures are due to mechanical wear caused
by dirt contamination. perma automatic lubrication systems prevent ingress of
dirt particles and ensure optimum lubrication of the equipment.

Lubrication points

Roller Sliding .
o bearings e bearings 9 Chains

Raw material processing

- Crushing Crushers v v =
- Transporting Conveyors v - -
- Drying and grinding Raw mills v v =

Final processing

- Heating Rotary kiln v - v
- Fine grinding Cement mill, fine screen v v -
- Cleaning Dust removal equipment v - -

Storage & packing

- Storage Conveyors v - v

- Packing Palletiser - - v

Application examples

O 0 o O O

Lubrication of pillow block bearing on

4 fan drive shaft Conveyor lubrication

Motor lubrication on a vibrating screen

© 2019 - perma-tec GmbH& Co. KG | www.perma-tec.com | 19



perma Lubrication systems for

Quarrying industry

Reference

The quarry industry is very demanding for both workers and machines.
Spread-out equipment, insufficient staff, tough ambient conditions and
cost pressure continuously challenge quarry operators and employees.
Automatic lubrication with perma lubrication systems increases
workplace safety and equipment availability enormously.

Lubrication points

Roller Sliding
o bearings e bearings

Raw material processing

- Crushing Jaw, cone & roll crushers v v
-> Transporting Conveyors v -
- Screening Grit & sand screens v -
- Cleaning & sorting Conveyors v -
-> Dust removal Dedusting equipment, blowers / fans v -
- Transporting Conveyors v -
Storage & packing

- Packing Conveyors v -
- Filling Silo discharge v -

Application examples

Lubrication of pillow block bearing Lubrication of pillow block bearing on

. Remote lubrication of electric motor
on a conveyor grit and sand screen

120




perma Lubrication systems for

Sewage treatment plants

Reference

Trouble-free plant operation during the entire cleaning process is imperative for
treatment of waste water. Important machine elements such as chains, spindles,
roller and sliding bearings are directly exposed to dirt, water, phosphates and other
chemicals. Continuous relubrication is necessary to prevent premature wear.

Lubrication points

Roller Sliding )
o bearings 9 bearings 9 Chains

Physical treatment

- Screening Chain guide roller v - v
- Grit & grease removal Scraper 4 -
- Sedimentation tank Impeller wheel v v -

Biological treatment

- Aerated tank

Surface aerator

-> Clarification tank

Wheel bearing, pivot bearing

Sludge treatment

- Sludge thickening

Sludge belt conveyor

- Sludge dewatering

Screw press

Application examples

O

O

Roller bearing lubrication on a
chain guide roller

Pivot bearing lubrication on a

Roller bearing lubrication on a scraper circular seraper bridge

© 2019 - perma-tec GmbH& Co. KG | www.perma-tec.com | 21




perma Lubrication systems for

Power plants

Reference

Flexible, needs-oriented energy supply poses new challenges to power
plant operators, especially for maintenance departments. Frequent load
changes and longer downtimes require reliable lubrication of equipment
and machine elements.

Lubrication points
Roll o
o, ©

- Transporting Portal scraper, conveyors v

Material transport

- Loading Ship unloader, crane v

Processing

- Crushing Impact hammer, coal mill v

- Dust removal Blowers / fans, electric motors v

- Transporting Conveyors v

Post processing

‘ -> Dust extracting ‘ Flue gas scrubbing, blowers / fans, electric motors ‘ v

0
® O 00

Flange bearing lubrication on bucket conveyor Bearing lubrication for electric motors Pillow block bearing lubrication on a fan

|22




perma Lubrication systems for

Food & beverage industry

Reference

In the food & beverage industry, manufacturing processes are precisely
synchronised. State-of-the-art automation requires optimal equipment
and machine lubrication. perma has a wide range of automated lubrication
solutions with suitable lubricants for the food sector.

Lubrication points

Roller Sliding .
bearings e bearings 9 Chains

Delivery & storage

- Transporting & sorting Conveyor belts, depalletizers, sorting systems v = v
‘ > Cleaning ‘ Drum_systems, belt washing systems, peeling v v B
machines

Final processing
> M|ll|n_g, crushing, mixing, Presses, cutters, cutting machines v v -
pressing

- Transporting Wire mesh, link chain & flat top chain conveyors v = v
- Filling, portioning Vibrating filling system, filler, capper v - v
Packing & shipment

- Labelling Labelling machine v - -
> Packing Packaging machine, film wrapping machine, v _ v

shrink tunnel
- Transporting, palletising Palletiser, pallet conveyor, chain conveyor v - v

Application examples

O

Lubrigation Of‘Pi“QW block bearing on Chain lubrication on transport Chain lubrication on box transport system
a cooling section for baked goods system box ejector after packaging machine and full crate check

© 2019 - perma-tec GmbH& Co. KG | www.perma-tec.com | 23




perma Lubrication systems for

Refineries

Reference

The highly engineered processing methods in refineries pose great
challenges to man and machine. Pumps and fans are among the key
machine elements in refineries. perma lubrication systems guarantee
reliable, continuous lubrication for such applications.

PETRO-CANADA
LUBRICANTS

Lubrication points

Roller Sliding
o bearings e bearings 0 Shaft seals

Pump stations, ship unloading

- Pumps Pumps, electric motors v v v
‘ - Transporting Electric motors v v -
Refinery
]
E - Pumps Electric motors, fuel pumps v v v
< ﬁ - Venting Blowers / fans, electric motors v v -
]

Air-cooled heat exchangers

J— ‘ - Cooling ‘ Electric motors, blowers / fans ‘ v ‘ - ‘ v ‘

Application examples

Electric motor lubrication in a pump station Fuel pump lubrication in the refinery process Fin fan lubrication in a heat exchanger

| 24




perma Lubrication systems for

Recycling industry

Reference

Recycling companies are constantly under pressure. Large price fluctuations,
significantly changing market demands and short contract periods with buyers of
recycling materials are some of the enormous challenges faced by operators. In m
order to run their business at a profit, operators require efficient technologies. This RECYCLING
makes maintenance and lubrication particularly important for these industries.

Lubrication points

Roller Sliding
o bearings e bearings @ @

- Crushing Hammer / impact mills v v

- Grinding Granulators v -

Processing

- Screening Vibrating screen v -
- Separating Air separator v -
- Dust removal Electric motors v =

Final processing

- Cleaning Scrubbers v -
- Drying Blowers / fans v -
- Transporting Conveyors v -

Application examples

Flange bearing lubrication on a conveyor Flange bearing lubrication on a conveyor Drive shaft lubrication on a pump

© 2019 - perma-tec GmbH& Co. KG | www.perma-tec.com | 25




perma Lubrication systems for

Mining & heavy industry

In order to stay competitive, mining and heavy industry companies must increase
productivity while minimising long-term operating costs. One crucial factor in

this context is preventive maintenance, which extends equipment service life and Order the free perma

L . . . . catalogue “Mining &
minimises necessary downtimes required for maintenance, repairs and overhauls. Heavy Industry”

This reduces operating costs and enhances company performance. Art. No. 110197

Lubrication points
Roll Stidi o (2) (3
olter idin
o bearings e bearinggs 0 Shaft seals @ @ g

Mining and transport of raw materials

- Mining Conveyor excavators, conveyor shovels, winches

- Crushing Jaw, cone & roll crushers v v -

- Transporting Conveyors, pumps v - v

Final processing

- Screening Raw material screens v v -

-> Cleaning & sorting Conveyors, pumps, mixer gears v - v

- Dust removal Dedusting equipment, blowers / fans v - v

- Transporting Conveyors v - v

Storage & transport

- Storage Conveyors v - v
. - Transporting Conveyors, loading stations v - -

s v

Application examples

Lubrication of pillow block bearing

Bearing / seal lubrication on a pump
on a conveyor

Bearing / seal lubrication on a pump
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perma Lubrication systems for

Steel industry

Reference
Equipment in the steel industry is constantly exposed to extreme operating
conditions, especially very high temperatures, enormous loads and aggressive
media. perma lubrication systems with special high-temperature lubricants provide
reliable lubrication of roller bearings, chains and open gears in different production
processes.
thyssenkrupp

Lubrication points

o e 5 O
E:;Lrei;gs 9 Chains 9 Open gears @ @ @
Coking plant & sintering plant

i : Electric motors, conveyors, screw conveyors,
h’ e - Transporting, mixing vibrating screens, trough chain conveyors, v v v
q ' tensioning stations

L . Lea ‘ - Venting Blowers / fans, electric motors v \ -

Rolling mills, continuous casting system & surface finishing

- Rolling, continuous casting Rolling systems, tensioning stations, electric motors v v -
§rsers - Coating Conveyors, strip buffers v - -
- Reeling, cutting Coilers, shears v - -
E Storage & transport
- Transporting Crane systems v - v
- Storing Conveyors v v -
100000

Application examples

q O O

O

Drive chain lubrication Roller bearing lubrication in a

(bolt stock conveyor) hot-dip galvanising line CORIE L E R E NGO SR LT
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perma Lubrication systems for

Wind turbines

Wind turbines and wind energy plants are a permanent part of energy supply.
It is therefore all the more important for turbines to operate efficiently. One crucial
. . . . . perma FUTURA PLUS is ideal
aspect is the optimal alignment of the turbine and blades. Different sensors, for wind turbine lbrication
drives and machine elements perform this task. perma offers special lubrication You wil find more informati
. . . . . ation
systems with the right lubricant for these drives and machine elements. on pages 64-65.

Lubrication points

1) 2)
Roll
bgarei;gs 9 Open gears @ @

Blade bearing

j| Blade bearing & blade gear teeth

‘ - Aligning Blade gear teeth - v

Main bearing & turbine alignement

- Force transmission Main bearing 4 -
‘ - Wind direction tracking Yaw bearing 4 -
‘ - Wind direction tracking Yaw gear teeth - v

Power generation

- Generator Roller bearings

Application examples

Automatic relubrication of the

Yaw bearing lubrication Blade bearing lubrication .
generator bearing
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perma Lubrication systems for

Pulp & paper industry

Reference

The paper industry is currently facing many new challenges:

An increase in international competition, falling demand due to digital media,
rising energy costs and stricter health-, workplace safety- and environmental
constraints. In order to meet these challenges, operators must increase plant
productivity and profitability and simultaneously reduce operating costs.
perma lubrication systems help to provide a solution to these problems.

Lubrication points

Roller
bearings 9 Shaft seals

0 Chains

—
- Chipping, storing Conveyors, tumblers v - v
- Cooking, washing Pumps, wash presses v v -
- Bleaching, drying Electric motors, dryers v = =
Pulp treatment
-> Defibering Pulpers, electric motors v - -
- Grinding Refiners, electric motors v - -
-> Conveying, draining & thickening Pumps, electric motors v - -
Paper production
- Dewatering, screening Vacuum units 4 o =
- Pressing, drying Press pulpers, dryers v = =
- Spreading, rolling Dryers, roller conveyors v - v

Bearing lubrication on the tree sorting system Lubrication of pillow block bearing on a fan Bearing lubrication on a pump
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Other industries

perma Lubrication systems for

Other industries

You will find information on other sectors, such as building services engineering,
hospitals, hotels, cranes, the textile industry, railway transport, cable cars and
mountain railways, and other industries on our website:

- www.perma-tec.com/en/industry-sectors

Elevators

Lubrication points:

e  Rail lubrication on
counterweight

e  Guide rails on the elevator car

Biogas plants

Lubrication points:

e Solid input auger
e Substrate pump
e Compressor

Escalators

Lubrication points:

e Handrail drive chains
e Maindrive chain

e  Step chains

e Step chainrollers

e Steprollers

Timber industry

Lubrication points:

e Suction units

e Conveyors

e \Veneer presses

e Veneer cutting machines
e  Crane systems

e Blowers/Fans

e Buffing machines
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Crane

Lubrication points:

e Slewring

e Wheels /Chassis

e (Cable drum bearing & drive
e (Gearrings

Plastic & rubber
processing

Lubrication points:

e  Extruders

e Film blowing machines
e (Calenders

e Mills

e Pelletiser

Navy & shipping

Lubrication points:
e Anchor winches
e  Electric motors
e Swingarm

e Blowers/Fans
e Cable winches
e Water pumps

Mechanical engineering

Lubrication points:
e  Electric motors
e Conveyors

e Blowers/ Fans
e Pumps

e Chains

e Linear guides

Sluices

Lubrication points:
e  Drive chains

e  Conveyor chains
e Large chains

e Lockgate

e Spindles

e Gear wheels
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STEP 1

«  Industries 1.2 Applications

e Applications e Conveyors Page 34-35

e Machine elements e Electric motors Page 36-37
e Pumps Page 38-39
e Blowers/ Fans Page 40-41

STEP 2

e Direct mounting
e Remote mounting

STEP 3

e perma Lubrication systems
e perma Lubricants

Our product recommendation for your application

For years, perma has been offering perfect solutions for the lubrication of conveyors,
electric motors, pumps and blowers / fans. This chapter explains the challenges that
lubrication poses for these applications in more detail and presents suitable products and
installation solutions.

0 Limited suitability
+ Suitable
++ Recommended
Conveyors Electric motors Blowers / Fans
Single-point lubrication systems
CLASSIC
FUTURA + 0 + 0]
FUTURA PLUS
FLEX *
FLEX PLUS + + ++ ++
*
NOVA + ++ + ++
STAR VARIO I I o o=
STAR
CONTROL + ++ + ++

* For electric motors in explosion protection areas / observe counter pressure
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perma Lubrication systems for

Conveyors

Functioning conveyors are essential for smooth process flows. - Gypsum, lime & cement plants
Despite dirt, dust or strong vibration, optimal lubrication is necessary - Quarrying industry

to prevent equipment failures. Costly repairs and service visits - Power plants

represent a significant part of operating costs, which can be minimised - Food industry

significantly by using perma lubrication systems. - Recycling industry

- Mining & heavy industry
Lubrication points
Bend pulley Drive motor Pillow block housings with spherical roller bearings are mainly used

Rear pulley Snub pulley / for drive and bend pulleys.

Bearings and bearing housing seals must be permanently supplied
with lubricant.

Information about drive motor lubrication can be found on pages 36/ 37:
“Electric motors”.

Snub pulley Bend pulley
Take-up pulley Drive pulley
Challenges

Large conveyors often extend over long distances and several levels and

are difficult to access. Relubrication should ideally take place while the
equipment is running. Many transfer points can only be lubricated with the
help of catwalk grating or work platforms and are therefore often neglected.
Accident prevention and workplace safety must be ensured at all times.

Lubrication starvation results in wear, leads to failure of equipment
components and reduces productivity and cost effectiveness.

- Dirt and water must not enter the lubrication points
- Nounnecessary equipment downtimes due to relubrication
- Workplace safety must be ensured
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Manual for conveyor lubrication o
available on request. OO°

Advantages of automatic lubrication u

Lubricant seals lubrication points and prevents ingress of
contamination.

Lubrication takes place while the equipment is running without Reference
interrupting the work process.

perma lubrication systems are installed outside of dangerous areas
(remote mounting) and actively contribute to accident prevention.

Precise lubricant discharge lowers lubricant consumption and thus
the environmental impact.

Direct mounting on the lubrication point: e.g. with perma CLASSIC
- Easy, quick mounting

- For lubrication points with little vibration / shocks

- For easy-to-reach, safe lubrication points

QKR

perma CLASSIC \

Art. No. go to page 88 INSTALLATION KIT
for perma CLASSIC
Use extensions, angles &
reducers depending on the
installation situation

Art. No. 101476
- Go to page 55 for details

Remote mounting at lubrication point: e.g. with perma STAR VARIO

- For lubrication points with strong vibration / shocks (isolation of lubrication system)
- For lubrication points which are unsafe to access: Mounting in safe areas

- For hard-to-reach lubrication points

perma STAR VARIO

Cage hanger arm with LC 120
- Art. No. go to page 91
Art. No. 109959 INSTALLATION KIT STAR

with 3.0 m tube

Use extensions, angles &
reducers depending on the
installation situation

Art. No. 101482
- Go to page 55 for details
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perma Lubrication systems for

Electric motors

Gypsum, lime & cement plants
Quarrying industry

Power plants

Food industry

Recycling industry

Mining & heavy industry

Electric motors are used in many different applications. An electric motor is
designed to convert electrical into mechanical energy. Efficient lubrication
and maintenance are essential for reliable operation of electric motors.
Still, many of them are lubricated at irregular intervals as they are located
in areas which are difficult to reach or dangerous. Failure to adhere to
manufacturer specifications frequently leads to damage and breakdowns
caused by bearing over-lubrication or lubrication starvation.

N2 20\ 20\ 20 2\ 2

Lubrication points

Labyrinth seal Nem=dlrive end Lubrication points are located on the drive and non-drive end of electric motors.

(depending on model) Drive end When relubricating, you must ensure that excess grease is discharged through
the discharge openings, grease relief ports or grease traps. Bearings will overheat
if grease cannot escape and / or if grease traps are filled up with used grease.

\ The correct lubricant Speed: ~ _ Baseoil:
Information about fitted roller bearings, high thinner

lubricant and lubricant amount is found
on the motor nameplate. Speed: _ Baseoil:
low = thicker

o~
1
=}
o}
par}
=z

Challenges

During manual lubrication, the grease is applied in uneven amounts. A large
quantity of lubricant is introduced at one time. This leads to a temporary over-
lubrication of bearings. Ignoring the recommended relubrication intervals
leads to lubrication starvation.

- Bearing heating and possible fire hazard since it takes hours to distribute
excess grease

Possible shut-off with temperature monitoring

Bearing damage due to lubrication starvation results in unscheduled
machine downtimes and higher production costs

- Increasing maintenance costs caused by premature wear

>
>

Relubrication during running operations (manufacturer recommendations)
jeopardises maintenance staff. The risk of accidents increases when people
spend time in dangerous or hard-to-reach areas.

- High accident risk
- Motor shut-down when entering secured areas
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Manual for electric motor lubrication
available on request.

Advantages of automatic lubrication

Relubrication during running operation minimises overheating
of bearings

Predictable exchange intervals with reduced material and
personnel expenditure

Increased workplace safety due to automatic lubrication of
hard-to-reach lubrication points

Precise lubricant discharge lowers lubricant consumption
and thereby environmental impact

QKR

Reference

Direct mounting on the lubrication point: e.g. with perma NOVA
- Easy, quick mounting

- For lubrication points with little vibration / shocks

- For easy-to-reach, safe lubrication points

perma NOVA
with LC 125

Art. No. go to page 90

Remote mounting at lubrication point: e.g. with perma STAR VARIO

- For lubrication points with strong vibration / shocks (isolation of lubrication system)
- For lubrication points which are unsafe to access: Mounting in safe areas

- For hard-to-reach lubrication points

Cage hanger arm

Art. No. 109959

INSTALLATION KIT

for perma NOVA

Use extensions, angles &
reducers depending on the
installation situation

Art. No. 101476
- Go to page 55 for details

perma STAR VARIO
with LC120

Art. No. go to page 91

INSTALLATION KIT

STAR with 3.0 m tube

Use extensions, angles &
reducers depending on the
installation situation

Art. No. 101482
- Go to page 55 for details
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perma Lubrication systems for

Pumps

Pumps are the core of many industrial applications. A failing pump

can often interrupt the entire work or production process. All sorts of
pumps are used in many fields and applications. Appropriate lubrication,
safeguarding the work and production process of the pump, is a decisive

factor of smooth operation.

Chemical & pharmaceutical industry
Sewage treatment plants

Power plants

Food & beverage industry

Refineries

Mining & heavy industry
Environmental technology

Pulp & paper industry

20\ 20 20 28 20\ 2\

Lubrication points

Bearing and
seal on the Drive motor
pump shaft RN

W™\

Challenges

138

Lubrication points (roller bearings) are located on the drive shaft between
drive motor and pump body or in the pump housing.

Lubrication of gland seal and labyrinth seal prevents the ingress of dirt and / or
pumped media into the bearing. Seals of bearings and bearing housings must
be permanently supplied with the specified amount of the right lubricant.

Information about drive motor lubrication can be found on pages 36/ 37:
“Electric motors”.

Pumps are normally operated under extreme conditions. These can include
heavy contamination from slurry or dust and hazardous materials such as
alkali solutions and weak acids.

-  Dirt, water or other contaminants must not enter the bearing points

Many lubrication points can only be accessed with extreme protective measures
(safety gloves and mask]. This frequently leads to neglect of the prescribed
lubrication.

Lubrication starvation results in wear and leads to failure of equipment
components or pump leakages.

-  Lubrication while the machine is in operation must be ensured
- Operation in potentially explosive areas
- Workplace safety must be ensured



@ Manual for pump lubrication
available on request. «)
(\—
Advantages of automatic lubrication LJ

Increased workplace safety due to automatic lubrication of
hard-to-reach lubrication points

A precise lubricant discharge reduces lubricant consumption Reference
and lessens environmental impacts

Fewer maintenance runs minimise the time spent in
dangerous areas

If a certified lubrication system is selected, it may be used
underground or in potentially explosive areas

Direct mounting on the lubrication point: e.g. with perma FLEX
- Easy, quick mounting

- For lubrication points with little vibration / shocks

- For easy-to-reach, safe lubrication points

QKR

erma FLEX 125
p ~_

Art. No. go to page 89 INSTALLATION KIT

for perma FLEX

Use extensions, angles &
Support flange FLEX reducers depending on the
Art. No. 101427 installation situation

Art. No. 101476

- Go to page 55 for details

Remote mounting at lubrication point: e.g. with perma STAR VARIO

- For lubrication points with strong vibration / shocks (isolation of lubrication system)
- For lubrication points which are unsafe to access: Mounting in safe areas

- For hard-to-reach lubrication points

perma STAR VARIO
with LC120

Beam clamp 65 mm
Art. No. go to page 91

Art. No. 109958 -

INSTALLATION KIT STAR
with 3.0 m tube

Use extensions, angles &
reducers depending on the
installation situation

Art. No. 101482

- Go to page 55 for details
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perma Lubrication systems for

Blowers / Fans

Chemical & pharmaceutical industry
Glass industry

Wood-working

Power plants (power generation)
Food industry

Refineries

Mining & heavy industry

Pulp & paper industry

Blowers and fans are used in almost all industries. They provide
adequate amounts of primary and secondary air. Flue gas fans remove
air containing dust, gases and harmful substances. In primary air
zones, induced draft fans are used in scrubbers, dust collectors, heat
exchangers and desulfurisation plants.

20\ 20 20 28 20\ 2\

Lubrication points

Bearing and The lubrication points (roller bearings) are located at the drive shaft between
seal on the fan Dri t . .
Irive shaft /”Ve\mo or drive motor and fan impeller.
/ \ Bearing and sealing of fan drive shaft is normally done by m