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Maintenance of fluid, air handling and drives – 
Fans and blowers

Dealing with high vibration, imbalance and premature  
bearing failures? 
SKF fans solution based on the self-aligning system proved to be an ideal solution for 
maximizing bearing life.

Fan life optimization through bearing technology upgrade and correct fitting

SKF Explorer bearings helped sugar plant 
eliminate fan breakdowns

A sugar mill’s critical fans had frequent 
unplanned breakdowns due to premature 
bearing failures; this made it necessary to 
re-babbit twice a year. The plant maintenance 
team replaced the babbit bearings in two fans 
with SKF Explorer spherical roller bearings. 
Since then, the fans have operated without 
breakdown through 4 milling seasons, 
resulting in substantial cost savings. 

SKF solution increased reliability of 
boiler’s gas exhaust fan

A food processor experienced unexpected 
bearing failures in its exhaust gas fan during 
the production season. These failures 
reduced the ability of the boiler to provide 
steam for the process, as well as to generate 
energy.

The recommendation was to implement the 
SKF fan solution featuring spherical roller and 
CARB toroidal roller bearings, SNL housings 
and SKF SYSTEM 24 automatic lubricators. In 
addition, routine vibration analysis was 
introduced.

As a result, mean time between repair 
increased to 4 years, resulting in decreased 
maintenance costs and reliability during the 
season. The solution helped reduce vibration 
and temperature levels and eliminated the 
need for manual relubrication. 

Upgrading to the SKF fan solution, based 
on the self-aligning system, increased 
mean time between repair for critical fan 
in coffee plant

A critical exhaust fan in a coffee plant 
required several repairs over a short period 
of time, leading to unplanned downtime and 
related maintenance costs. SKF engineers 
performed a complete machine reliability 
assessment. As a result of this, proven SKF 
fan upgrade solutions were applied. 
Unnecessary maintenance costs and 
approximately 66 hours of lost production 
were saved during the course of a year. 

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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16% of premature bearing failures are caused by poor fitting. Work to prevent them.

The SKF Reliability Maintenance Institute offers a comprehensive range of classroom and on-line training courses regarding mechanical training, 
and also other topics such as condition based maintenance, bearing basics, lubrication, seals and more. 

For more information please visit skf.com/services/trainings
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Maintenance of fluid, air handling and drives – 
Fans and blowers

Fan life optimization through correct lubrication

Do your fans have hard to reach points that need frequent relubrication?
To avoid bearing failures due to inappropriate lubrication, the use of simple automatic systems from SKF can provide accurate and 
reliable lubrication of fans.

SKF automatic single point lubrication systems SKF MultiPoint automatic lubrication systems 
LAGD 400 and LAGD 1000 

Getting more control over regreasing quantities and intervals 
SKF DialSet 
can calculate the correct grease dispense rate based on an application’s operating conditions*.

Desktop, online and smart phone versions are available free of *	
charge. Visit skf.com/lubrication for more information.

For more information about SKF offers, please contact 
your authorized distributor or local SKF representative.



83

Operating parameters of 
your critical fan reaching the 
limits for grease lubrication?

Grease lubrication is the preferred option on 
many fan applications, due primarily to the 
simplicity of the housing design, sealing and 
lubricant retention. Oil lubrication however, is 
the optimum lubricant and can be essential 
for applications involving higher speeds and/
or temperatures.

SKF oil lubricated housings provide the 
necessary design features to enable the 
correct application of oil as a lubricant, 
providing optimal reliability in more extreme 
fan applications.

SKF engineering services recommended a 
change to oil lubrication to increase 
reliability of critical fans

In an industrial blower for steam boiler, 
grease lubricated bearing failures were 
experienced every milling season due to high 
ambient temperatures. These conditions 
posed high demands on both bearings and 
lubricants. 

SKF recommended a change to oil circulation 
lubricated SNL plummer blocks. The 
industrial blowers have run for 1 milling 
season without any breakdowns since 
installation. This has increased productivity 
and reduced maintenance costs (labour, 
lubricant wastage, downtime).
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Maintenance of fluid, air handling and drives – 
Fans and blowers

Fan and blower life optimization through power transmission upgrades 

Correcting alignment and upgrading belt drives reduced unplanned downtime and extended 
drive system life

A baking oven’s circulatory fan drive went though an unusually large number of V-belts (25 in a 
month). Each belt replacement took 30 to 45 minutes, resulting in costly unplanned downtime. 

SKF was asked to evaluate the drive and proposed a redesign that reduced the number of belts from 
3 to 2, and allowed the use of lighter, 2-groove, taper-bushed pulleys that had less overhang, 
reducing the load on the bearings. The results included an extension of belt life (to an average of 7 
months) as well as significant reductions in belt replacement time (15 minutes). Cost savings were 
generated from reduced unplanned downtime, spare parts and electricity consumption. 

SKF solutions helped to optimize 
performance of sugar blowers

A manufacturer of sweetened dairy products 
experienced poor reliability (mean time 
between failure (MTBF) of 4 to 6 months) on 
its sugar blowers, with associated high spare 
parts consumption. An SKF technical 
assessment led to a new solution that 
upgraded the existing arrangement to an 
improved SKF Cogged Raw Edge (CRE) belt 
type, including belt alignment and belt 
tension checks. 

The SKF solution helped reduce energy 
consumption on 7 blowers by an average of 
7%, increasing reliability and MTBF.

SKF pulleys with taper bushings
offer convenient and easy mounting and 
dismounting, providing a fast and efficient 
method to secure the drive system. Benefits 
include reduced installation time, and less risk 
of shaft damage and injuries. 

SKF Cogged Raw Edge belts 
are highly flexible belts that can bend around a smaller pulley 
without causing undue amounts of stress. They are reliable 
for use in environments from –30 to +75 °C, including 
tropical climates. Their high energy efficiency construction 
includes a “raw edge” combined with a “cogged” design that 
offers:

Higher friction, resulting in 25 to 30% more power •	
transmitted

Improved efficiency, leading to less energy consumed •	

Lower maintenance requirements than for conventional •	
wrapped belts

Less internal heat build up to enhance long term rubber •	
life Wedge belt pulleys

Unreliable fan drives causing unplanned downtime, high energy consumption?

Taper bushing

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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Unplanned blower drive failure in elevated ambient temperature?

Corrections to design, alignment and tensioning of belt drive, helped increase 
efficiency at dairy plant

A dairy company experienced problems with belt drives on the blowers of their dryer. The 
drive belts operated in a very high ambient temperature (60 °C), leading to short life (4 
to 5 weeks), frequent replacements and lost production due to unplanned shutdowns.

A comprehensive evaluation of the belt drive confirmed that failure was due to very high 
running temperatures that were causing the rubber to cure and harden, resulting in the 
belts cracking and breaking. Other issues included:

The design of the drives made it difficult to maintain tension correctly, adding to •	
the problem of high temperatures

An analysis with the SKF Belt Frequency Meter found the tension to be higher •	
than recommended for this belt type

Misalignment of the motor caused elevated belt temperatures. •	

The recommended solution, the SKF 
Xtra Power belts were able to accomo-
date higher temperatures and belt 
stress while maintaining correct 
tension. The SKF Belt Frequency Meter 
was used to fit the belts at the correct 
tension, and SKF belt alignment tools to 
correctly align the fan and motor 
pulleys. 

A subsequent inspection of the drives 
found no sign of abnormal wear or heat 
deterioration, and the tension was 
within specification. In addition, an 
infrared image showed that the 
running temperature of the belts had 
been reduced by up to 10 °C. 

Additional benefits included a reduction of unplanned downtime, maintenance costs and 
increased energy savings from the belt drives running efficiently. 

The SKF Belt Frequency Meter 
helps achieve quick and accurate tensioning 
of belt drives by means of belt frequency 
measurements. Using proven infrared 
measuring, this tool allows any operator to 
set the correct belt drive tension.

SKF XtraPower belts 
are characterized by high operating efficiency 
(up to 97%) even in slightly higher tempera-
tures (up to 70 °C); minimal elongation; and 
an ability to retain optimal tension without 
constant maintenance. The specially formu-
lated compounds used in the rubber and the 
tension cords makes the belt more resistant 
to heat and shock loads.

Download the App by scanning 
this code.

SKF belt calculation software
Using plant application data, the program will 
select the most efficient and economical belt 
solution for the application. 

*Available free-of charge as an App for smart 
devices and on skf.com 

Determining if existing belts are optimal for applications



86

Maintenance of fluid, air handling and drives – 
Fans and blowers

Fan and blower performance optimization and energy savings

Operator routine inspections can detect high overall machine 1	
vibration using the SKF Machine Condition Advisor, CMAS 100-SL. 
Energy consumption can also be checked at this stage. 

SKF Belt Alignment Tool can be used to confirm and correct the 3	
identified misalignment; this will support improved fan reliability. 

Elevated level of the above parameters (vibration and energy) are 2	
common indicators of power transmission alignment issues.

Re-checking energy consumption can provide proof of the energy 4	
savings.

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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Improved reliability and productivity of dairy fans

Two high-pressure fans in a dairy plant experienced elevated vibration levels, 
detected with the SKF Machine Condition Advisor CMAS. Belt alignment was 
suspected as being an issue, but a closer inspection also revealed issues with 
the fan foundations. Faults were corrected and SKF belt alignment 
equipment ensured a correct drive set-up. Fan reliability was improved, with 
resulting energy savings. 

SKF Stroboscope and Belt Alignment Tool helps cut energy consump-
tion in utility/incinerator fans

Visual operator inspection using SKF stroboscope identified unusual belt 
wear in two incinerator fans, also causing increasing energy consumption. 
Belt misalignment was suspected, then confirmed and corrected using the 
SKF TMEB2 laser alignment tool. Early correction of the misalignment 
between pulleys eliminated wear on the belts and contributed to an energy 
reduction of approximately 20% for each fan. 

SKF belt alignment helps reduce energy consumption, enhance 
reliability

Increasing energy consumption was noted on a noodle line roots blower. An 
operator inspection using the SKF Machine Condition Advisor, model CMAS, 
detected excessive vibration. Further analysis identified misalignment between 
the motor and blower pulleys. The misalignment was corrected using the SKF 
Belt Alignment Tool TMEB 2; subsequent energy consumption measurements 
confirmed a reduction of almost 30%.

Motor Current measurement Phase A Phase B Phase C

Fan 1 Before maintenance 12,2 A 13,2 A 12,8 A
Fan 1 After maintenance 10,6 A 10,5 A 10,7 A
Fan 2 Before maintenance 12,2 A 12,8 A 12,7 A
Fan 2 After maintenance 10,5 A 10,5 A 10,6 A

Motor current measurement Phase A Phase B Phase C

Blower Before maintenance 38,7 A 38,1 A 38,5 A
After maintenance 28,0 A 28,5 A 27,0 A
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Maintenance of fluid, air handling and drives – 
Fans and blowers

Performance optimization through advanced monitoring, analysis and balancing

Periodic fan condition 1	
monitoring program 
using SKF Microlog 
Analyzer can collect 
and perform advanced 
analysis, share 
machine condition 
data. 

SKF @ptitude software provides fast, 3	
efficient and reliable storage, analysis, and 
retrieval of complex asset information. This 
is scalable to specific needs, whether it is 
on-line or periodic condition monitoring 
data collection, in-depth vibration analysis 
and expert advice.

SKF on-line machine condition monitoring system is a viable 2	
solution for critical fans where access is difficult or user safety is at 
risk. It allows early fault detection and prevention, automatic 
recognition to be able to correct existing or impending conditions, 
and advanced condition-based maintenance to improve machine 
reliability, availability, and performance.

SKF engineering can support trouble 4	
shooting the identified fan issues, assisted 
by instruments such as SKF Dynamic 
Motor Analyzer.

Periodic data collection with SKF Microlog 
Analyzer

Checking electric motor performance with the 
SKF Dynamic Motor Analyzer.

Spectrum analysis with SKF @ptitude software 
can isolate the different sources of vibration. 

Range of SKF sensors monitoring defined points and SKF IMx online 
surveillance system 

When simple measures are insufficient to solve problems such as identifying the source of 
high vibration levels, SKF can offer expertise and advanced techniques for in-depth analysis
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SKF condition monitoring helps improve 
reliability in milk powder plant

A milk powder plant needed to optimize 
reliability of its critical fans. Machines were 
located in a critical hygiene area, making it 
preferable to minimize human intervention. 
High temperatures and process air pressure 
increased the risk of manual checks. 

SKF recommended a system providing 24/7 
online monitoring of the plant’s critical 
processing line assets. The implemented 
system helped enhance food and operator 
safety, immediately improving reliability by 
identifying problems, such as loose covers 
and bearing defects. This helped to prevent 
unscheduled stops and loss of production.

Increased fan life in a chocolate plant 
reduced energy consumption and 
production losses

High vibration levels were registered in a 
layering air handling unit responsible for 
maintaining the temperature and humidity of 
processing lines. 

SKF condition monitoring specialists 
performed a vibration analysis and identified 
fan unbalance as the problem. Using the SKF 
Microlog balancing module the fan impeller 
unit was dynamically balanced. This helped 
reduce vibration levels by 78%, resulting in 
less energy consumption, reduced equipment 
breakdowns and less risk of production 
losses.

SKF helped achieve 20% energy savings in 
exhaust fan

High vibration levels in an exhaust fan were a 
reliability concern, with the risk of a 6-hour 
unplanned shutdown should a sudden failure 
occur. To addres this, it was decided that SKF 
specialists perform periodic vibration analysis 
and field balancing services. 

High vibration was also impacting the 
electrical performance of the motor, this was 
investigated with the SKF dynamic motor 
analyzer. An uneven and damaging load ratio 
across the three phases was detected. After 
re-balancing, new measurements demon-
strated an improved load balance between 
the 3 motor phases, resulting in motor life 
optimization and 20% reduction in energy 
consumption.

Advanced analysis revealed unexpected causes of fan vibration
High vibrations in a fan motor were detected during periodic condition monitoring using 
SKF Microlog Analyzer. Plant technicians knew that such vibrations were often due to 
unbalance and poor ground fitting. However, an SKF spectrum analysis identified a 
vibration peak inconsistent with the machines frequencies. Further analysis linked the 
high vibration to a conveyor connected to the fan. Adjustments made as a result of SKF 
findings reduced the vibration level from an average of 11 to 2 mm/s, thereby enhancing 
equipment reliability.

SKF @ptitude
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Increasing service life under poor lubrication and 
contaminated conditions
Upgraded SKF Explorer bearings with extended service life  
last up to twice as long as the original market-leading SKF Explorer perform-
ance class bearing. 
Upgraded SKF Explorer performance class spherical roller bearings provide a number of 
key performance benefits. The unique engineering, manufacturing and material improve-
ments of the upgraded SKF Explorer bearings have been shown to:

Increase uptime•	

Improve reliability•	

Increase productivity•	

Reduce noise and vibration levels•	

The upgraded spherical roller bearing provides up to twice the service life of the original 
SKF Explorer class bearings when operating under marginal lubrication or contaminated 
conditions. Additionally, once early signs of bearing damage have been detected, the 
bearing will continue to operate longer, providing more time to plan, order parts and 
prepare for shutdown, thereby reducing downtime and its related costs.

Maintenance of fluid, air handling and drives –
Drives

Gearbox performance and life optimization 

In a sugar beet processing plant, the 
maintenance team wanted to know the 
condition of the critical gearbox driving the 
twin beet pressing shafts. SKF engineering 
provided an expert analysis service, which 
revealed that contamination and poor 
lubrication were contributing towards 
bearing damages which would have 
ultimately caused failure. 

Replacement of the existing spherical roller 
bearing with an upgraded SKF Explorer 
bearing facilitated a like for like replacement 
that provided improved operation under such 
conditions, potentially doubling service life.

For more information about SKF offers, please contact your authorized distributor or local SKF representative.



91

Vibration detection using SKF Microlog can indicate alarm condition 1	
of the bearing. Downloading bearing frequency data into SKF  
@ptitude Analyst, can indicate for example, failure on the inner ring. 

The use of an SKF Endoscope allows an internal visual inspection of 2	
the gearbox, providing evidence of damage to justify removal of the 
gearbox. 

SKF EasyPull TMMA series allows dismounting of the bearings 3	
without damaging shafts and abutments, while at the same time 
helping to maintain operator safety.

Through root cause analysis, SKF can identify if, for example, an 4	
issue is related to lubrication. Improving the lubrication system or 
changing the lubricant could lead to a solution.

Alternatively, replacement with upgraded SKF Explorer spherical 5	
roller bearings can provide up to twice the life compared to original 
SKF Explorer class bearings under poorly lubricated conditions. 

Mounting bearings with SKF TIH series induction heaters is a safe 6	
method of mounting bearings without potential shaft damage.

Shaft alignment with SKF TKSA series equipment helps facilitate 7	
optimum reliability.

7

1

2

3

45

6
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Extended mean time between repairs with SKF bearings, seals and engineering

Maintenance of fluid, air handling and drives –
Drives

Gearbox performance and life optimization 

In a hardening tunnel, yearly time-based maintenance was scheduled to 
avoid catastrophic failure of the main gearbox and chain drive. However, 
removing the gearbox was a difficult operation, involving health and 
safety risks. Given the need to increase the mean time between repairs to 
beyond one year, SKF conducted a root cause failure analysis. The results 
concluded that corrosion (due to ingress of cleaning fluid) and seals 
“breathing” – coupled with incorrect seal mounting – were the key issues 
to address. 

The solution SKF offered included a cartridge with 2 seals (avoiding 
incorrect mounting) made of Ecoflon 4 material, that had superior 
chemical, wear and abrasion resistance. SKF stainless steel deep groove 
ball bearings filled with solid oil were installed to avoid corrosion and help 
offset issues due to ingress of fluid into the bearing. Additionally, a less 
complex flinger on the output shaft was proposed to seal the shaft and 
fling excess water away when rotating. As a result, the customer 
increased mean time between repairs to 18 months.

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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SKF offers a unique combination of competencies from various fields of engineering, including virtual testing using dynamic simulations, lubrica-
tion management and determining root cause to rotating machinery problems.
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SKF Flex Couplings
SKF Flex Couplings are designed to accom-
modate misalignment, shock loads and to 
reduce vibration levels. These easy-to-install, 
maintenance-free couplings are available 
with either a machined-to-size or tapered 
bore.

FRAS tyre couplings accomodate higher 
operating temperatures than standard 
natural rubber, and are ideal for low mainte-
nance environments. The couplings’ fire 
resistant and anti-static properties offer a 
solution for applications where standard 
products are not suitable.

Maintenance of fluid, air handling and drives –
Drives

Transmission system life optimization 

SKF FRAS Flex reduces downtime 

A food producer experienced problems with a 
natural rubber coupling that broke soon after 
being exposed to high temperatures from a 
nearby oven. SKF replaced the original 
coupling with a new flex coupling containing 
chloroprene elements that resist high 
temperatures. The result was significantly 
increased coupling life, reducing unplanned 
downtime and improving line efficiency. 

SKF Xtra Strength Chains contributed to 
improved machine uptime

A bakery plant was using a high number of 
chains in its rotary dough moulder drive. The 
chains failed, on average, within 10 days, 
causing excessive downtime, lost production 
and high spare parts consumption.

SKF redesigned the complete drive using SKF 
Xtrapower duplex chains and sprockets as a 
complete package. Significant improvements 
in machine uptime were realized, with 
subsequent increased productivity and 
reduced consumption of spare parts. The 
SKF chains have now been running without 
failures for over 1 year. 

SKF chains helped sugar mill reduce 
downtime

A sugar mill faced chain failure problems in 
the drive system of a crushing unit. Chain 
failure occurred within 30 to 45 days; The 
requirements of the drive exceeded the 
capabilities of standard chains. SKF applied a 
special heavy duty chain to fulfill the drive 
requirements, extending service life to over 3 
months, fulfilling customer need. Additionally, 
all chains were manufactured to ISO 
standards.

SKF Xtra Strength Chains
SKF Xtra Power chains are ideally suited for 
applications subjected to high shock loads and 
low operating speeds. The materials, 
tolerances and improved heat treatment 
processes of this chain provide superior 
capabilities over standard chains with the 
same dimensions.

SKF ANSI Sprockets
Made from high quality steel and machined to 
exacting standards (e.g.,  ISO), increase drive 
life when used with SKF Xtra Power chains.

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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SKF Cogged Raw Edge belts 
SKF Cogged Raw Edge belts are highly flexible belts that can bend around a smaller pulley 
without causing undue amounts of stress. They are reliable for use in environments from 
–30 to +75 °C, including tropical climates. Their high energy efficiency construction 
includes a “raw edge” combined with a “cogged” design that offers:

Higher friction, resulting in 25 to 30% more transmitted power capacity•	

Improved efficiency, leading to less energy consumed •	

Lower maintenance requirements than for conventional wrapped belts•	

Less internal heat build up to enhance long term rubber life•	

Sugar producer produced energy consumption and improved 
centrifuge reliability during season

A sugar processor experienced poor machine reliability in its raw sugar 
centrifuges caused by sudden accelerations and decelerations, and 
leakages of syrup and oil. This situation was further aggravated by 
incorrect maintenance practices. 

SKF made an assessment and redesign of the power transmission 
system, including optimal mounting and precision alignment of SKF 
pulleys and belts. The SKF solution resulted in a 6,5% reduction of energy 
consumption in the centrifuge motor (24 MWh saved per year). 
Unplanned stops of the centrifuge during the production season were 
eliminated. 

Looking for means to reduce energy consumption, increase reliability?

SKF engineering services contributed to increased reliability on wet 
mixer motor

V-belts in a wet mixer motor required frequent replacement (every 2 
months or less), a condition that was further aggravated by incorrect 
maintenance practices. The SKF solution included a redesign of the power 
transmission system, including the installation of SKF Cogged Raw Edge 
belts and pulleys with taper bushings, along with precision laser 
alignment and correct belt tensioning during mounting.

The solution provided over 6 months of continuous operation, along with 
reduced energy consumption.
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Maintenance of fluid, air handling and drives –
Drives

Motor life and performance optimization 

Extended bearing life, reduced mainte-
nance in fan motors

A milk powder plant’s fan motor experienced 
high levels of vibration. The problem was 
traced to an electric current passing through 
the fan motor bearings that caused erosion 
and limited operation to only 2 000 hours. The 
problem was addressed with INSOCOAT 
bearings featuring an aluminium oxide film on 
the surface of the outer ring to provide 
electrical insulation to the stator. As a result, 
service life increased from 2 000 to 20 000 
hours with considerable cost savings resulting 
from the reduced maintenance interventions 
– washing, drying, varnishing, bearing 
changes, insulation control, etc.

Protecting against stray electric currents from variable 
speed drives that can damage bearings
INSOCOAT bearings  
protect against the passage of electric current. 
INSOCOAT bearings feature a plasma sprayed ceramic coating on the inner or outer ring 
that insulates the bearing from damaging effects of stray electric currents. Because they 
have the same boundary dimensions as standard bearings, INSOCOAT bearings do not 
require special installation procedures or expensive modifications.

Extend service life by insulating the bearings•	

Reduce maintenance and repair costs•	

Cost-effective solution compared to other insulating methods•	

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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Identifying the presence of stray electric current is made possible 1	
with the SKF Electrical Discharge Detector Pen TKED 1. 

The SKF Machine Condition Advisor CMAS 100 can indicate whether 2	
or not the damage has already occurred and its severity.

Using the correct bearing dismounting methods and tools (e.g., SKF 3	
deep grove ball bearing puller kit TMMD 100) helps prevent damage 
of corresponding parts. 

If damage is detected, it is essential to determine the cause. SKF 4	
root cause failure analysis can highlight fluting, electrical erosion. 

If the bearings show any sign of damages, then replacement with 5	
INSOCOAT bearings help provide protection against the passage of 
electrical current. 

Applying the manual drive-up mounting techniques through the 6	
SKF Bearing Fitting Tool TMFT 36 will help prevent premature 
bearing failure. 

Variable speed drives are frequently used for 
motors, these can increase the risk of stray 
high frequency electrical currents passing 
through the bearings. To ensure reliability it is 
important to monitor such applications, 
understanding the root cause to prevent 
premature failures and their reoccurrence. 

1

2

3

4

5

6

Understand failure modes to prevent re-occurence
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Maintenance of fluid, air handling and drives –
Drives

It is part of critical equipment 

Managing asset availability by understanding machine condition

A plant was experiencing reliability issues in its critical electric motors. 
The problem was made worse by the lack of electrical status controls for 
the equipment. SKF recommended condition based monitoring for the 
plant’s 30 critical electric motors, using the SKF dynamic motor analyzer 
to monitor power circuits, rotor status and load ratings. Among the 
benefits were 2 instances where unscheduled stops were avoided. In the 
first, current unbalance and a severe voltage drop were detected 
preventing production losses of 72 hours; in the second, the use of an 
SKF thermo-graphic camera revealed a broken bar in the motor, avoiding 
a 120 hours stoppage.

Improved critical motor 
reliability in a 
chocolate plant

Using the SKF Microlog 
Analyzer, high vibrations 
in the motor of a 
chocolate plant’s two-roll 
refiner were detected. 
From studying the data 
using SKF @ptitude 
Analyst, bearing defects 
were identified as 
causing the problem. 
Bearings were replaced 
during a planned shut-down avoiding any production losses. As a result, 
vibrations were reduced from 9,7 to 0,8 mm/s. 

SKF Dynamic Motor Analyser EXP 4000
Designed for in-service monitoring of power circuit issues, motor 
health, load, and performance, this SKF equipment provides a 
comprehensive look at overall motor integrity.

Electric motor reliability a concern, when:
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SKF Microlog series of portable data 
collectors and analyzers connected to SKF 
junction boxes, they will provide convenient 
and safe manual access to sensors during 
periodic collection routes. Together with SKF 
@ptitude Analyst software, it is possible to 
perform advanced vibration spectrum 
analysis. 

SKF customized sealing solutions 

On a conveyor drive, the seal on the electric 
motor’s output shaft must tolerate high 
pressure cleaning with washdown fluids. SKF 
supplied a seal assembly consisting of a radial 
elastomer lip seal, an L-shaped metal wear 
sleeve with integral elastomer seal for sealing 
against the shaft, as well as an elastomer face 
seal to prevent the ingress of the washdown 
spray.

SKF Thermal Cameras can detect from 
distance overheated motors that can be 
difficult to access safely. Maintenance efforts 
and unplanned downtime can therefore be 
minimized. 

With the use of the CMSS sensors range, SKF 
offers 3 different methods to collect vibration 
data where operator access is difficult, and a 
potential safety issue. 

Access is difficult for monitoring and maintenance,  
and is a safety issue

Ingress of cleaning fluids 
and process material

Electric motor reliability a concern, when:

1

2

3 SKF Multilog IMx multi-channel monitoring 
system provides 24/7 multiple-machine 
monitoring and advanced vibration analysis 
through SKF @ptitude Analyst software. 

SKF Machine Condition Transmitters 
provide single channel machine protection, 
with the option of being controlled remotely 
by decision control systems.
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Maintenance of fluid, air handling and drives –
Drives

Geared motors performance and life optimization 

Savings from energy efficient bearings can be significant when many motors are involved
SKF E2 deep groove ball bearing 
Reduced friction for reduced energy use
SKF Energy Efficient (E2) bearings feature an optimized  
design balance between the internal geometry, 
grease and cage. The bearing is designed to 
lower friction by 30 to 50% compared with 
SKF standard bearings, and to offer 
substantial reductions in cost and energy 
usage. Bearings conform to standard ISO 
boundary dimensions. Advantages include:

Lower energy consumption •	
through reduced friction 

Longer service life, •	
reducing cost of owner-
ship

Replacing SKF standard deep groove ball 
bearings with SKF Energy Efficient ones can 
increase bearing life while reducing friction. 
Under the prevailing operating conditions, 
minimum bearing life can be more than 
doubled and bearing friction reduced by 
about 25%. 

In the plant illustrated above, 

2 W/h•	  in power can be saved for each 
motor, adding up to 12 kWh/year per 
motor, or 1 MWh/year for each line with 
90 geared motors.*

�With the SKF Documented Solutions Program, your SKF representative can show you how much can be saved with SKF E2 deep groove ball *	
bearings based on running data from your plant.

2

1,5

1

0,5

0

For more information about SKF offers, please contact your authorized distributor or local SKF representative.

How much energy could you save in a plant with 90 geared motors, averaging 3 kW in size, working 24/5?

Service life

Service life

SKF standard SKF Energy 
Efficient

Performance ratio to standard

> 30% 
reduction in 
energy 
consumption

Energy
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Protecting against ingress of cleaning fluids and process material
SKF radial shaft sealing solutions  
can offer the right protection.

SKF proposed sealing solution for worn nitrile seals in a food 
processing line

Equipment in a food processing plant was subjected to periodic 
washdown with a chemical solution of water and chlorine compounds. 
Over time, the sealing material became swollen and eventually failed. 
Shaft surfaces grooved, requiring extensive rework to be brought back to 
a serviceable condition. The application called for a sealing solution that 
minimized the effects of the chlorine washdown, complemented by a 
cost-effective shaft repair solution. 

The SKF solution employed FKM V-rings as a barrier to isolate the 
existing nitrile seals from the washdown solution. These V-rings offer 
resistance to chemicals that commonly damage nitrile, polyacrylates or 
silicones. Additionally, SKF SPEEDI-SLEEVE was employed to repair the 
damaged shafts with minimum cost and downtime. 

SKF SPEEDI-SLEEVE helped protect shafts against contaminant 
ingress

In a manufacturer’s distribution center, very fine dust from corrugated 
cartons was creating a problem: the dust covered much of the equipment, 
working its way past the sealing lips both on the input and output shafts 
of the conveyor drive. Although the seals were replaced during a rebuild, 
oil leaks continued. The contamination had caused the shaft to wear 
under the seal lip, leading to premature seal failure and leaking oil. This 
could result in a safety hazard and contamination of merchandise.

The solution consisted of SKF SPEEDI-SLEEVES to repair the damaged 
shaft without rework, along with an SKF CRWA1 Wave seal. The solution 
also provided effective lubricant retention, minimizing downtime and 
associated costs.

The metal OD construction of the CRW type 
seal provides positive retention in the housing 
bore as well as a suitable running surface for 
the V-ring. The Bore-Tite coating on the OD 
helps to fill in any small imperfections in the 
housing bore surface. 

The wave seal design provides superior 
sealing and up to 20% less friction, resulting 
in up to 30% lower temperatures compared to 
conventional straight edge radial lip seals. 

SKF SPEEDI-SLEEVE 

is a well-proven solution to repair worn shafts 
within minutes. They provide an excellent 
sealing surface without having to disassemble 
the shaft or change the seal dimensions. The 
sleeve, combined with an SKF radial shaft 
seal, provides an enhanced sealing system.

SKF radial shaft wave seals – CRW series

Increased reliability of critical geared motors
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Maintenance of fluid, air handling and drives –
Drives

Simple tools and methodologies to more advanced condition monitoring and engineering

Routine front line inspection  
can provide early indication of 
impending problems.

Advanced data collection and 
analysis can further identify specific 
issues.

Repetitive failures should be 
investigated to prevent reoccurance.

The SKF CMAS Machine 
Condition Advisor can 
simultaneously check 
temperature, vibration 
and enveloped accelera-
tion, indicating overall 
machine health.

An SKF Microlog can be 
used for effective 
vibration meas-
urement, allowing 
the isolation of 
specific conditions 
of individual gears 

and bearings.

SKF application engineering can 
provide detailed analysis to identify the 
root cause of rotating machinery 
problems. 

An SKF Stroboscope can 
support in the inspec-
tion of external seals. It 
can highlight impending 
issues, such as 
leakages, without 
stopping the machine.

An SKF Endoscope 
enables internal visual 
inspection – assess-
ing the level of 
damage of gears and 
bearings, without 

dismantling the 
gearbox.

SKF Machine Condition 
Indicator provides asset 
condition information to 
frontline, giving an early 
indication of components 
deterioration.

SKF advanced oil 
analysis service 

Increased reliability of critical geared motors
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Overcoming time-consuming and costly repairs

Using the right tools, knowledge and quality components from SKF for motor repair

SKF Energy Efficient and SKF Explorer deep 
groove ball bearings

provide increased performance and life.

SKF training program* 

on subjects such as shaft and housing 
tolerancing, mounting and dismounting and 
lubrication provide the highest potential for 
the bearings to achieve their maximum 
theoretical life. 

SKF Dynamic Motor Analyzer EXP 4000**

Designed for in-service monitoring of power 
circuit issues, motor health, load and 
performance, the SKF EXP 4000 provides a 
comprehensive look at overall motor integrity.

�For more information on SKF online and class room training, please  *	
visit skf.com/services/trainings

�Service provided by **	
SKF certified electric 
motor rebuilder. For 
more information and 
to locate a certified 
rebuilder please visit  
skf.com/services



104

Optimized bearing configuration to maximize reliability?
MRC PumPac* and SKF “matched”, universally ground  
angular contact ball bearings
SKF angular contact ball bearings are an effective solution to maximize the bearing 
performance in centrifugal pump applications subject to thrust load and high speed. 
Universally ground bearings with suffixes BECBM provide reliable operation, and feature:

High precision execution, providing high running accuracy•	

Controlled ball guidance, due to machined brass cages •	

Reduced failure potential, given optimized axial clearance •	

The MRC PumPac series is an upgraded solution from universally ground angular contact 
ball bearings. When used in similar pumps, the PumPac series provides even greater 
benefits to those outlined above, including:

Simplified mounting – a “V” etched on the outside diameter facilitates correct •	
mounting

Prevention of process material leakages thanks to improved mechanical sealing •	
integrity - this due to high radial stiffness of the bearing system

Increased life from the use of bearings with different contact angles (40, 15 •	
degrees), which provide additional control of axial clearance in the unloaded bearing

Maintenance of fluid, air handling and drives –
Pumps

Pumps life and performance optimization

A customer was experiencing poor reliability 
resulting from the failure of thrust bearings. 
Root cause analysis determined that unequal 
load sharing was the primary reason of 
failure. Under further investigation, it became 
clear that unmatched bearings were being 
used. The application of SKF universally 
ground angular contact ball bearings with 
suffix BECBM resolved the issue, and have 
since provided long-term, reliable operation.

Available in bore sizes of 10 to 240 mm, 
dependent on bearing series

For more information about SKF offers, please contact your authorized distributor or local SKF representative.

* MRC is a brand of SKF.
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SKF radial shaft sealing solutions  
can offer the right protection.

H-ECOPUR and SKF 
Ecowear 1000, 
featuring improved 
wear and chemical 
resistance. 

SKF machined sealing solutions 

provide an optimized seal design and can be made of standard and 
SKF proprietary FDA approved sealing materials. 

Standard solutions 

such as the metric SKF rubber outside diameter radial shaft seals, HMS5 and HMSA10, are 
designed to provide optimized performance under aggressive and contaminating operating 
conditions. Additionally they are able to accommodate considerable thermal expansion, high 
dynamic run out and shaft-to-bore misalignment.

SKF SPEEDI-SLEEVE

is designed to fit securely over worn shaft areas – thus limiting the 
need for machining and resulting downtime. In addition, the special 
sealing function can prevent lubricant leakage, minimizing potential 
environmental impact. SKF SPEEDI-SLEEVE is a well-proven solution 
to repair worn shafts within minutes. It can provide an excellent 
sealing surface without having to disassemble the shaft or change the 
seal dimensions. The sleeve, combined with an SKF radial shaft seal, 
provides an enhanced sealing system.

Sealing solutions for pumps
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Maintenance of fluid, air handling and drives –
Pumps

Improved energy efficiency of pumps

How much energy can be saved with  
correct alignment?

A beverage plant documented 180 MWh/ year energy savings, while 
increasing pump reliability

A customer experienced high vibration levels on 12 pumps, resulting in 
excessive consumption of both spare parts and energy. An SKF condition 
monitoring program utilizing an SKF Microlog Analyzer showed that the 
high vibration levels were clearly due to misalignment. Using the SKF 
TKSA 40 system, technicians were able to accurately realign the pumps. 
Measuring energy consumption before and after, demonstrated an 
average of 8% energy savings (as high as 20% in some cases). Reductions 
in total energy consumption for the 12 pumps was estimated to be 
180 MWh/ year; vibration levels also decreased, positively impacting 
pump reliability. 

To watch an instructional video for the use of the SKF 
TKSA 40 Shaft Alignment System scan this code or visit 
the SKF Maintenance Products Channel on YouTube.

Enhancing pump performance
Condition inspections and assessments, SKF upgrade recommen-
dations, correct installation of components and final alignment 
can maximize the reliability of critical pump applications.

Operator inspection reveals high noise and leaking fluid from the 1	
pump. This is recorded on an SKF Microlog Inspector and down-
loaded into the CMMS system, resulting in a work order to inspect 
the pump.

The pump is stripped down to determine the cause of the problems. 2	
Dismounting tools from SKF can be used to safely and securely 
remove components to help ensure operator safety and prevent 
shaft damage.

Root cause analysis of components identifies issues such as: 3	

Seal wear that has reduced sealing efficiency and damaged the •	
shaft 

Incorrect bearing selection – use of unmatched bearings resulting •	
in problems with load sharing 

Bearing seating damage indicating incorrect tolerance class and •	
surface finish 

SKF solutions to address these root causes include: 4	

High efficiency standard seals or alternatively machined seals •	
with improved lip profiles, manufactured from high wear resistant 
FDA approved materials (see previous page)

SKF SPEEDI-SLEEVE – avoids the need for shaft rework, •	
providing a hard polished seal running surface

Engineering services recommending correct tolerance classes •	
and optimum surface finish for bearing seating 

Universally matched SKF angular contact ball bearings to improve •	
load sharing and provide optimum performance

Safe and secure mounting of the bearings using an SKF TIH 30 5	
Induction Heater prevents potential damage to the shaft. 

Correct alignment using an SKF TKSA 40 Shaft Alignment System 6	
provides reliable operation and helps minimize energy consumption. 

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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Enhancing pump performance
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Reduction of high operating costs?
SKF Energy Monitoring Service – Compressed Air Systems  
Optimize the use of compressed air, with resulting energy savings
SKF’s comprehensive and standardized approach to energy monitoring includes: 

Comprehensive management of a compressed air system involves not only an efficient supply 
of compressed air, but also awareness of demand issues such as inappropriate use and leak 
detection.

Maintenance of fluid, air handling and drives –
Compressors

Compressed air system optimization

Compressed Air System Monitoring Kit 

A basic kit of hardware and associated data collection and analysis software to 
conduct compressed air system monitoring. 

Front line maintenance for compressed air system monitoring 

A programme developed to monitor the fundamental compressed air system needs 
and identify compressed air system leaks. An SKF Microlog Inspector and @ptitude 
software helps the customer to identify and quantify compressor performance. 

SKF compressed air system audit

When moving beyond relatively simple leak detection and monitoring to system 
analysis and improvements, further energy savings can be realized by:

Analyzing and validating compressed air demand requirements•	

Identifying system pressure drops•	

Reducing system artificial demands•	

Identifying inappropriate uses•	

Verifying compressed air storage •	
requirements

Verifying compressed air quality •	
requirements

Defining compressor asset manage-•	
ment and maintenance approaches 
for peak performance

Identifying potential for heat •	
recovery opportunities

	Analyzing compressor controls for •	
optimization opportunities

Over 7% energy savings as part of 
compressed air system monitoring 
programme

In a dairy plant, the customer wished to have 
a better understanding of and control over 
the use of compressed air. SKF drafted the 
layout of the compressed air system and then 
collected the pressure data for all compres-
sors. From this, the total energy use was 
calculated. As a next step, a number of 
compressed air control improvements were 
implemented (such as pressure/flow 
controller, appropriate filter regulator 
lubricator). 

Complete air leaks detection on the demand 
side was performed using the SKF 
compressed air system monitoring kit. A total 
of 53 air leaks were identified, resulting in 
approximately 400 MWh of potential savings 
alone. Continuous monitoring and improve-
ment programs have now been established.

For more information about SKF offers, please contact your authorized distributor or local SKF representative.
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Reduced compressor life cycle costs through transition to 
condition based maintenance?
Refurbishing compressors using a time based strategy without consideration of asset mainte-
nance history can have a major impact on costs. Intervals between maintenance can be 
significantly extended by utilizing a condition based maintenance strategy. This approach is 
based on invasive maintenance only being needed when one or more indicators show that 
equipment performance is deteriorating. Benefits include:

Reduced maintenance costs•	

Improved system reliability – decreasing the number of maintenance interventions will •	
reduce the risk of human error

Confidence in machine behavior by gaining knowledge and understanding of compres-•	
sor operating characteristics

Early detection of problems that can result from overhauls •	

Compressor life cycle costs reduction 

Extended mean time between mainte-
nance by 30% utilizing SKF condition 
based maintenance 

A frozen food plant’s ammonia compressor 
had a Mean Time Between Maintenance of  
20 000 hours using a time based program. 
Moving to a condition based approach, the 
plant achieved a 30% increase in the time be-
tween maintenance on one of its compres-
sors. When applied across the plants 15 
compressors, significant cost savings were 
realized. As a result, the plant reduced 
maintenance costs and increased compressor 
availability.
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Appendix

SKF has wide variety of plastics and polymeric sealing materials which comply with the 
most important food standards and regulations. In the food and beverage industries, 
there are a lot of important requirements and parameters which influence the quality 
of seals and plastic parts.

Standards and regulations for 
material manufacturers*

EC regulations•	
FDA•	
NSF•	

Requirements for seals
resistance against chemical cleaning •	
products
resistance against used CIP media•	
sealing surfaces which are easily cleaned •	
and sterilised
good resistance against abrasion and wear•	
non-toxic sealing materials•	
installation without any dead spots (spaces)•	

Compatibility
In addition to these requirements, the following 
parameters strongly influence the quality of 
the cleaning process as well as the durability 
of the seals:

immersion period•	
temperature•	
type of cleaning media•	
concentration of the cleaning solution•	

For detailed information of standards and regulations please contact SKF.*	

immersion period:	 168 hours

	 +		  resistant
    o		  limited resistance
    –		  not resistant
	 n.d.a.	 no data available

Material Nitric acid
85 °C, 3%

Caustic soda
85 °C, 3%

Auqua dest.
100 °C

Steam
140 °C

Sodium 
hypochlorite 
solution
70 °C, 5%

Sodium  
sodium hydroxide 
sodium hypochlorite
70 °C, 3%

Sodium  
sodium hydroxide 
sodium carbonate
70 °C, 3%

Sodium  
hydrogen peroxide 
peracetic acid
50 °C, 3%

3-A Sanitary 
standards  
18-03

           

H-ECOPUR + + + - + + + + Class 1,3**

SKF Ecorubber-1 (-) + +at 70 °C (–) n.d.a. n.d.a. n.d.a. n.d.a. n.d.a.

SKF Ecorubber-H (-) + + - n.d.a. n.d.a. + – n.d.a.

SKF Ecorubber-2 (o) o o - o o + + Class 1

SKF Ecorubber-2
85A-w-FG

o – (o) (–) o o + + Class 1

SKF Ecorubber-3 (o) (o) + + o o + + Class 2

SKF Ecorubber-3
85-w-FG

o o (+) (+) o o + + Class 2

SKF Ecosil – (–) + (–) n.d.a. n.d.a. + n.d.a. n.d.a.

** �The data mentioned above is only valid for 
short-term operations and must be evaluated for 
longer periods. Please contact our application 
department for further information.

Seals in contact with cleaning chemicals
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Designation system for SKF stainless steel deep groove ball bearings
The designations for SKF stainless steel deep groove ball bearings follow the basic SKF designation system except for inch types. However, the prefix 
“W” has been implemented to indicate that the material is stainless steel. 

Supplementary designations
In addition to the designation suffixes that are listed in the SKF General 
Catalogue, the following designation suffixes are relevant for SKF stain-
lees steel deep groove ball bearings:

W	 Stainless steel deep groove ball bearing metric series
D/W	 Stainless steel deep groove ball bearing inch series
X	 One boundary dimension deviates from ISO standard
BB1	 Two or more boundary dimensions deviate from ISO standard
2TS	 PTFE seal for stainless steel deep groove ball bearing
2ZS	 Shield of pressed sheet steel on both sides of the bearing with 

retaining ring
R	 Flanged outer ring
RZ	 Non-contact seal for stainless steel deep groove ball bearing
R-2Z	 Shield of pressed sheet steel on both sides of the bearing and 

flanged outer ring
VT378	 Food grade grease with aluminium thickener of consistency 2 

to the NLGI Scale for a temperature range –25 to +120 °C 
(normal fill grade)

For additional information, refer to the SKF General Catalogue or the 
SKF Interactive Engineering Catalogue available online at skf.com. 
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Examples SYWK 30 YTH
SYFWK 40 LNTA
FYAWK 1.3/4 ALTHR
SYFWR 1.1/2 LZTHR
FYWZ 1.1/2 YTA
SYWZ 510 Y
FYTWR 507 L

Identification of housing shape
SY Plummer block housing 

SYF Tapped base

FY Square flange (4-bolt) 

FYT Oval flanged (2-bolt)

FYA Three bolt flanged

TU Take up

Identification of SKF Food Line
W SKF Food Line Y-housing and Y-bearing unit

Identification of housing material
K Composite
Z Grey cast iron zinc coated
R Stainless steel

Identification of size
Bearing units for metric shafts: in millimeters uncoded

20 20 mm bore diameter
to

50 50 mm bore diameter

Bearing units for inch shafts: in inches uncoded
3/4 3/4 in. = 19,050 mm bore diameter

to
1 15/16 1 15/16 in. = 49,213 mm bore diameter

Housings for both imetric and inch shafts
504 For Y-bearing sizes 204 

to
510 for Y-bearing sizes 210

Additional housing features
A Units of the next smaller size than normal (inch units only)
L Suitable for ECL cover
N Relubricable execution
Y Suitable for ECW cover
Z Units with inch thread in bolt holes instead of metric thread (tapped base housings)

Identification of inserted SKF Food Line Y-bearing
TA SKF Food Line Y-bearing with grub screws, YAR series, zinc coated rings, stainless steel components,  

no lubrication groove on outside diameter
TAG SKF Food Line Y-bearing with grub screws, YAR series, zinc coated rings, stainless steel components,  

lubrication groove on outside diameter 
TH SKF Food Line Y-bearing with grub screws, YAR series, stainless steel made,  

lubrication groove on outside diameter opposite side of locking device
THR SKF Food Line Y-bearing with grub screws, YAR series, stainless steel made, lubrication groove  

on same side locking device

SY W K 30 Y TH
SYF W K 40 LN TA
FYA W K 1.3/4 AL THR
SYF W R 1.1/2 LZ THR
FY W Z 1.1/2 Y TA
SY W Z 510 Y
FYT W R 507 L

Designation system for SKF Food Line Y-housings and Y-bearing units
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Notes:









Seals Bearings and 
housings

Lubrication 
systems

Mechatronics Services

The Power of Knowledge Engineering
Combining products, people, and application- 
specific knowledge, SKF delivers innovative 
 solutions to equipment manufacturers and pro-
duction facilities in every major industry world-
wide. Having expert ise in multiple competence 
 areas supports SKF Life Cycle  Management, a 
proven approach to improv ing equipment reliabil-
ity, optimizing operational and  energy efficiency 
and reducing total cost of ownership.

These competence areas include bearings and 
units, seals, lubrication systems,  mecha tronics, 
and a wide range of services, from 3-D computer 
modelling to cloud-based condition monitoring 
and asset management services.

SKF’s global footprint provides SKF customers 
with uniform quality standards and  worldwide 
product availability. Our local presence provides 
direct access to the experience, knowledge and 
 ingenuity of SKF people.

SKF BeyondZero is more than our climate strategy 
for a sustainable environment: it is our mantra; a 
way of thinking, innovating and acting.

For us, SKF BeyondZero means that we will 
 reduce the negative environmental impact from 
our own operations and at the same time,  increase 
the positive environmental  contri bution by  offering 

our customers the SKF BeyondZero  portfolio of 
products and  services with enhanced envir on-
mental performance characteristics.

For inclusion in the SKF BeyondZero portfolio, 
a product, service or solution must deliver signifi-
cant environmental benefits without serious 
envir onmental trade-offs.

®	SKF, @PTITUDE, CARB, DUOFLEX, ECOPUR, ECORUBBER, ECOTAL, INSOCOAT, 
MICROLOG, MULTILOG PUMPAC, RELIABILITY MAINTENANCE INSTITUTE, SEAL JET, 
SPEEDI-SLEEVE, SYSTEM 24 and WAVE are registered trademarks of the SKF Group.

™	 SKF EXPLORER is a trademark of the SKF Group
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