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The SKF brand now stands for more 
than ever before, and means more to 
you as a  valued customer.

While SKF maintains its leadership  
as the hallmark of quality bearings 
throughout the world, new dimensions 
in technical advances, product support 
and services have evol ved SKF into  
a truly solutions-oriented supplier, 
 creating greater value for customers.

These solutions encompass ways to 
bring greater productivity to customers, 
not only with breakthrough application-
specific products, but also through 
 leading-edge design simulation tools 
and consultancy services, plant asset 
efficiency maintenance program mes, 
and the industry’s most advanced  
supply management techniques. 

The SKF brand still stands for the very 
best in rolling bearings, but it now 
stands for much more.

SKF – the knowledge engineering  
company



Fit and forget

Wherever very high or very low environ-
mental temperatures are a limiting factor, a 
special bearing is normally needed. The appli-
cation requirements – low friction and high 
radial loads – define the basic design concept 
as a deep groove ball bearing.

If the application is demanding and reliable 
operation under all temperature conditions 
including extreme operating temperatures 
with low operation costs is mandatory, an SKF 
deep groove ball bearing for extreme tempera-
tures is definitely needed.

Why SKF extreme 
temperature bearings  
are the perfect choice

Total quality is a must in modern industry.  
The SKF philosophy has always been to satisfy 
customer needs and total quality is a natural 
part of SKF bearing design. This means that 
SKF today has a very comprehensive range  
of extreme temperature bearings in terms of

•	 low	life-cycle	cost
•	 long	service	life
•	 high	reliability
•	 minimised	maintenance

These benefits make SKF extreme tempera-
ture bearings the very foundation of trouble-
free operation and total quality. These bear-
ings are truly exceptional. They are the 
perfect choice because of their attractive 
combination of benefits:

•	 Extended	service	life
SKF extreme temperature bearings are 
designed to give extended service lives with 
a minimum of maintenance. SKF is the only 
bearing manufacturer using graphite cage 
technology, thus eliminating the need for 
any maintenance or service whatsoever.

•	 Very	wide	operating	temperature	range
Special lubricants make it possible to use 
some of the bearings down to –150 °C  
and up to a maximum operating temperature 
of +350 °C.

•	 Doubly	shielded
The extreme temperature bearings can be 
fitted with protective shields, one on each 
side, to prevent ingress of solid contam-
inants and to keep the lubricant in place.

•	 Environmentally	safe
The SKF extreme temperature bearings 
use environmentally friendly materials and 
do not emit any hazardous products pro-
vided that their maximum allowable oper-
ating temperature is not exceeded.

A
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Comprehensive, unrivalled range

The range of SKF extreme temperature bear-
ings covers deep groove ball bearings in the 
60, 62 and 63 series currently in demand,  
in sizes from 10 to 100 mm bore diameter. 
Taking availability into account, this constitu-
tes the most complete range on the market. 
All bearings are available with cylindrical bore 
to suit most types of mounting methods. 

SKF extreme temperature bearings are 
available in five different final variants:

1. 2Z/VA228 design  
– for top requirements
This bearing variant is the “top-of-the-line” 
among SKF products for extreme tempera-
tures. It is fitted with the recently developed 
“coronet” cage of pure graphite which makes 
the bearings suitable for new applications. 
The cage can support appreciably heavier 
loads than the graphite segment cage. This 
means that in practice these bearings are 
suitable for applications where the operating 
temperature is in the range –150 to +350 °C 
and the speeds are up to 100 r/min.

The coronet cage is an SKF development 
and only available in SKF bearings. It not only 
separates the balls but also presents a unique 
lubrication system. The minute quantities of 
graphite powder released by the cage during 
rotation provide adequate lubrication for the 
bearing. The bearing is also equipped with 
two shields which prevent particulate conta-
mination from entering the bearing and also 
guide the cage axially.

All surfaces of the bearing, including the 
shields, are manganese phosphated to protect 
against corrosion and also to enhance running 
properties. The radial internal clearance is 
four times C5. Another advantage of these 
bearings is that they are environmentally 
friendly. Even at maximum temperatures,  
no dangerous gases or vapours are emitted.

2. 2Z/VA208 design  
– for high demands
These bearings differ from the VA228 design 
only in their cage. Instead of the coronet cage, 
they have a segmented cage of graphite. The 
segments separate the balls and also provide 
the necessary lubrication. The bearings are 
fitted with two shields which axially guide the 
cage segments and prevent the entry of solid 
contaminants. Because of the segmented 
cage, these bearings are primarily intended 
for slowly rotating applications.

3. VA201 design  
– for the most common applications
These bearings are not sealed and have a 
pressed steel cage. The radial internal clear-
ance is four times C5. All bearing surfaces  
are manganese phosphated. This protects  
the bearing from corrosion, enhances runn -
ing properties and provides good adhesion  
for the lubricant.

The extreme temperature bearings of  
the VA201 design are lubricated with a poly-
alkylene glycol/graphite mixture which can  
be used at temperatures between –40 and 
+250 °C. At temperatures above +200 °C,  
dry lubrication pertains.

4. 2Z/VA201 design  
– added protection with shields
These bearings are of the same design as the 
VA201 bearings but have protective shields at 
both sides to prevent the ingress of solid con-
taminants. Additionally, these bearings have 
twice the amount of the polyalkylene glycol/
graphite mixture as the open bearings.

5. 2Z/VA216  
– for aggressive environments 
For bearing arrangements where the environ-
ment is particularly aggressive, bearings of 
the 2Z/VA216 design are recommended. 
These bearings are charged with a creamy-
white multipurpose grease based on a 
fluorina ted polyether oil mixed with PTFE 
for opera ting temperatures from –40 to 
+230 °C. Otherwise the bearings have the 
same design as 2Z/VA201.

For normal cases, the lubricant fill is be-
tween 25 and 35 % of the free space in the 
bearing. On request other filling grades can  
be supplied (expressed as % of the free space 
in the bearing):

10 to 15 % (suffix A)
45 to 60 % (suffix B)
70 to 100 % (suffix C)

General rule
The SKF extreme temperature bearings 
are primarily intended for shaft speeds 
up to approximately 100 r/min. For appli-
c a tions with higher speeds or different 
operating conditions, please contact SKF 
for advice and support.

VA228

VA208

VA201

2Z/VA201 
2Z/VA216
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Customised for special 
purposes
SKF extreme temperature bearings are de-
signed for the most common extreme tem-
perature applications, e.g. kiln truck wheels, 
support rollers and general wheel arrange  -
ments.

Specific customer requirements are satis-
fied by special order bearings. SKF can supply 
extreme temperature bearings which can 
replace the existing bearing design or which 
are the direct result of a joint design coopera-
tion with the customer. SKF has a long tradi-
tion of supplying special feature bearings for 
especially demanding applications.

Y-bearing units for extreme 
temperatures
The SKF product range also includes 
Y-bearing units for operating temperature 
range –150 to +350 °C. They are available as

•	 Y-bearing	plummer	block	units,	
•	 Y-bearing	flanged	units	with	square	 

housing, and
•	 Y-bearing	flanged	units	with	oval	housing.

The surfaces of the grey cast iron housings 
are coated with zinc and yellow chromate; 
this galvanised layer provides added protec-
tion against corrosion and gives the housings 
a distinctive appearance.

To meet the widely differing engineering 
demands in this wide temperature range, 
two different versions of bearings of series 
YAR 2-2FW are used: VA201 and VA228.

The range of Y-bearing units is for shaft 
diameters of 30 to 60 mm and 3/4 to 27/16 in.

Accessories for optimum 
performance
The boundary dimensions of the SKF extreme 
temperature deep groove ball bearings of the 
60, 62 and 63 series are in accordance with 
the ISO Dimension Plan. The bearings of 
series 62 can be used directly in SKF housings 
of TVN design. These housings are available  
in five sizes for shafts of 35 up to 65 mm dia-
meter. In order to further protect the bearing,  
a heat resistant seal strip made of aluminum 
boron silicate can be used to prevent the 
ingress of contaminants from the surrounding 
environment. For more information please 
contact SKF.

Full details will be found in brochure 
6114 “SKF Y-bearing units for extreme 
temperatures”.
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The design  
makes all the difference

The various designs of SKF extreme tempera-
ture bearings are made with the customers 
needs and requirements in mind

•	 Extended	service	life	
•	 Different	lubrication	systems	
•	 Customised	designs
•	 Different	seal	arrangements
•	 Operational	cost	savings

The philosophy behind SKF extreme tempera-
ture bearings is based on continuous develop-
ment aiming at rugged and reliable bearings 
which can be used even in the most demand-
ing applications. SKF extreme temperature 
bearings can often be used instead of expen-
sive special bearings or intricate, extremely 
costly lubricants offered on the market. 

The SKF extreme temperature bearings 
with the suffix VA201 offer the customer 
extended service life since the amount of 
lubricating paste is large, thus ensuring a 
good supply and an adequate reservoir of 
lubricant. When the bearing is fitted with two 
protective shields, 2Z/VA201, the amount of 
lubricant is even larger. This together with the 
shields will further prolong the service life. 
The shields also serve to retain the lubricant 
inside the bearing.

SKF extreme temperature bearings with 
suffix 2Z/VA208 have a segmented cage 
made from special graphite. The bearing also 
has two shields which will protect the bearing 
from particulate contamination as well as 
keep the graphite powder inside the bearing. 
Powdered graphite is slowly transferred from 
the cage segments to the bearing surfaces 
ensuring constant lubrication and long service 
life. No maintenance is required.

SKF extreme temperature bearings of the 
2Z/VA228 design represent the latest develop-
ment. They are fitted with a one-piece graphite 
cage instead of the segmen ted cage. Tests, 
both at low and high speeds (up to the maxi-
mum recommended) have shown extreme ly 
little wear. The service life has been appreci-
ably extended as the cage has an optimum fit 
round the balls and thus has a low specific 
load. The design has very high performance 
and offers the longest service lives of all the 
present extreme temperature designs.

2Z/VA228 design

A
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How to decrease life-cycle costs

Long service life, high reliability and minimal 
maintenance requirements have made SKF 
extreme temperature deep groove ball bear-
ings the obvious choice in all industrial seg-
ments where temperatures are very high  
or very low and speeds low and where high 
running accuracy is not required. The key  
segments with their typical requirements  
are listed below, but applications can be  
found in many other industries where bear-
ings are subjected to extreme temperatures. 

One of the main reasons for SKF’s domi-
nant market position for extreme temperature 
bearings is the customers’ ever increasing 
awareness about what bearing quality means 
to their machine life cycle cost.

Application examples
Foil calenders
The calenders were originally fitted with bear-
ings which required frequent relubrication 
with expensive high temperature grease. 
Three have now been converted to SKF deep 
groove ball bearings of the VA228 design 
which require no maintenance. As a result, 
maintenance costs have been reduced by 
more than 1,2 million SEK per annum. In 
addition, the foil produced is much cleaner 
(no lubricant leakage to soil it).

Kiln trucks
The wheels are fitted with SKF deep groove 
ball bearings of the 2Z/VA208 design. Normal 
operating temperature is +200 to +230 °C. 
The original bearing design lasted between 3 
months and one year but with the 2Z/VA208 
design the service life could be extended to 
more than 4 years. Service lives of up to more 
than 12 years have been recorded in other 
similar applications. This means much lower 
bearing costs and also no wheel repairs were 
required.

Foil calender Kiln truck
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Tunnel furnace
The rollers operate at about +350 °C and  
carry the material to be heat treated. During 
a refit the original bearings, which had a 
service life of approximately 3 to 6 months, 
were replaced by SKF deep groove ball bear-
ings of the 2Z/VA208 design, thus extending 
the service life to more than 7 years.

Overall operating costs have been consider-
ably reduced as a result and it has also been 
possible to dispense with the original water 
cooling of the housings.

Wafer biscuits baking oven
The traditional wheel bearing design used 
standard deep grove ball bearings lubricated 
with a very expensive high temperature 
grease. The operating conditions with tem-
peratures up to +240 °C warranted relubrica-
tion at regular intevals and frequent bearing 
replacement due to clogged/dried out grease 
plus corrosion. The normal service life was 
around 2 years. Extreme temperature bear-
ings 2Z/VA208 were installed instead allow-
ing a four-year period of maintenance-free 
operation.

Chain grate furnace
2 500 special SKF support rollers based on 
double row deep groove ball bearings fitted 
with graphite segment cages, design VA208, 
are used per furnace at operating tempera-
tures up to +350 °C.

The original design wore out rapidly and 
increased the running friction dramatically. 
All rollers had to be changed within a year. 
The new SKF support rollers kept a very low 
co efficient of friction and lasted up to 4 years 
without maintenance.

Tunnel furnace Wafer biscuits baking oven Chain grate furnace

Segments
•	Bricks	&	tiles
•	Ceramics
•	Steel	
•	Food	
•	Autoclaves
•	Materials	handling	
•	Waste	disposal

Requirements
•	Long	service	life	
•	Application-adapted	 

performance
•	Minimum	maintenance
•	High	availability
•	Technical	support

Solution

B
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Selection of bearing size

Influence of operating temperature
At high temperatures, the load carrying 
capacity of the bearings is reduced. This is 
taken into consideration by multiplying the 
basic static load rating C0 by a temperature 
factor fT. Values of this factor at different tem-
peratures will be found in table 1.

Selection of bearing size based  
on the static load rating
The size of bearing required for a given appli-
cation is selected with reference to the loads 
which are to be expected and the load carry-
ing capacity of the bearing. Bearings for 
extreme temperatures rotate at very slow 
speeds. Therefore, the requisite size is deter-
mined based on the basic static load rating C0. 
The requisite basic static load rating can be 
determined using

 P0C0 = 2  —
 fT

where
C0 = requisite basic static load rating  

of the bearing, N
P0 = equivalent static bearing load, N
fT = temperature factor († table 1)

The equivalent static bearing load is obtained 
from

P0 = 0,6 Fr + 0,5 Fa

where
P0 = equivalent static bearing load, N
Fr = actual radial bearing load, N
Fa = actual axial bearing load, N

When calculating P0, the maximum load 
which can occur should be used and its radial 
and axial components inserted in the equation 
above. If P0 < Fr, then P0 = Fr should be used.

Using the requisite basic static load rating 
calculated from above, a suitable bearing can 
be selected from the bearing tables (from 
page 16 onwards). If the requisite basic static 

load rating lies between two values in the 
bearing table the bearing with the higher  
rating should be chosen.

Selection of bearing size for kiln 
truck wheels
Bearing size is selected on the basis of the 
basic static load rating as kiln trucks operate 
at very slow speeds. For free wheels with two 
bearings of equal size († fig. 3, page 13) the 
re quisite basic static load rating for one bear-
ing is obtained from the equation

 G0C0 = 1,5  —
 fT

where
C0 = requisite basic static load rating  

of a single bearing, N
G0 = radial load acting on one wheel, N
fT = temperature factor († table 1)

Table 2 applies to arrangements comprising 
two bearings of the same size mounted sym-
metrically with respect to the plane of the load 
and gives the requisite basic static load rating 
depending on wheel load and temperature, 
calculated using the above equation, for one 
bearing.

For a free-wheel arrangement with bear-
ings of different size († fig. 4, page 13) the 
requisite value of C0 for the inboard (tyre rim) 
side is obtained from

 G0C0 = 2  —
 fT

and for the outboard (cover) side, from

 G0C0 =  —
 fT

The requisite basic static load rating of bear-
ings in axleboxes inside or outside the wheel 
(† fig. 5, page 13) is obtained using the 
equation

 G0C0 = 2  —
 fT

Using the values of the requisite basic static 
load rating C0 calculated using the above 
equations, or obtained from table 2, suitable 
bearings of series 60, 62 or 63 can be select-
ed from the bearing tables (from page 16 
on wards).

If the requisite basic static load rating lies 
between two values in the bearing table, the 
bearing with the higher load rating should 
always be chosen. The diameter of the journal 
must always be checked with regard to its 
strength.
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Calculation example
A kiln truck has four wheels of the free wheel 
type, i.e. the axle does not rotate. Each wheel 
has two bearings of the same size.

Operating conditions:

Speed: Intermittent, approximately 2 r/min 
Load per wheel: 15 000 N
Temperature: 250 °C

The requisite load rating C0 is obtained from

 G0C0 = 1,5  —
 fT

so that

C0 = 1,5 ¥ 15 000/0,9

C0 = 25 000 N

Thus a bearing having a basic static load rat-
ing C0 of at least 25 000 N is required, for 
example, bearing 6211-2Z/VA208, which 
has a C0 value = 29 000 N.

Table 1

Factor fT

Operating Factor
temperature fT

°C –

150 1
200 0,95
250 0,9
300 0,8
350 0,64

Table 2

Requisite basic static load rating C0 for a deep groove ball bearing  
for free wheels with two bearings of the same size.

Wheel Requisite basic static load rating C0 
load for operating temperatures
 150 °C 200 °C 250 °C 300 °C 350 °C

N N

3 000 4 500 4 740 5 000 5 630 7 030
4 000 6 000 6 320 6 670 7 500 9 380
5 000 7 500 7 900 8 380 9 380 11 700

6 000 9 000 9 470 10 000 11 300 14 100
7 000 10 500 11 100 11 700 13 100 16 400
8 000 12 000 12 600 13 300 15 000 18 800

9 000 13 500 14 200 15 000 16 900 21 100
10 000 15 000 15 800 16 700 18 800 23 400
11 000 16 500 17 400 18 300 20 600 25 800

12 000 18 000 18 900 20 000 22 500 28 100
13 000 19 500 20 500 21 700 24 400 30 500
14 000 21 000 22 100 23 300 26 300 32 800

15 000 22 500 23 700 25 000 28 100 35 200
16 000 24 000 25 300 26 700 30 000 37 500
17 000 25 500 26 800 28 300 31 900 39 800

18 000 27 000 28 400 30 000 33 800 42 200
19 000 28 500 30 000 31 700 35 600 44 500
20 000 30 000 31 600 33 300 37 500 46 900

22 000 33 000 34 700 36 700 41 300 51 600
24 000 36 000 37 900 40 000 45 000 56 300
26 000 39 000 41 100 43 300 48 800 60 900

28 000 42 000 44 200 46 700 52 500 65 600
30 000 45 000 47 400 50 000 56 300 70 300
32 000 48 000 50 500 53 300 60 000 75 000

34 000 51 000 53 700 56 700 63 800 79 700
36 000 54 000 56 800 60 000 67 500 84 400
38 000 57 000 60 000 63 300 71 300 89 100

40 000 60 000 63 200 66 700 75 000 93 800

B
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Kiln truck wheel bearing 
arrangement design

Traditionally, the wheel arrangements of con-
ventional two-axled kiln trucks († fig. 1) are 
usually designed as free-wheel (independent) 
arrangements. Two deep groove ball bearings 
are mounted directly on the journal. This 
design permits simple mounting and dis-
mounting as well as easy inspection of the 
bearings. Deformation of the axle or bogie 
under load or as a result of temperature 
changes will not have a detrimental effect on 
bearing performance. The hub bore is sealed 
at the outboard position by a cover and at  
the inboard position by a seal. Labyrinth seals 
have proved to be the most suitable; felt seals 
are unable to withstand the high tempera-
tures. The labyrinth seal must have a relatively 
large radial clearance to match the large 
internal clearance of the bearing. Suitable 
hub bore and journal tolerances are given  
in († table 1).

To avoid excessive tilting forces which can 
occur, for example, if forces act on the wheel 

at right angles to the direction of travel, a ratio 
of 4:1 is recommended for the wheel diameter 
D to the distance between bearings a († fig. 2). 
The free-wheel design incorporating two 
bearings of equal size († fig. 3) is generally 
used for kiln trucks with wheel loads of up to 
30 kN. For heavier loads and wide gauge track 
a design with bearings of different size should 
be used, as the inboard bearing is more heavily 
loaded than that at the outboard position 
(† fig. 4).

In addition to the free-wheel arrangement, 
kiln trucks are also fitted with axleboxes either 
inside or outside the wheel († fig. 5). For 
both designs housings are required which can 
be bolted to the frame of the kiln truck. Two 
bearings are needed for each wheel set: one 
locating and one non-locating. The axleboxes 
must be carefully mounted so that the bear-
ings do not become preloaded, as this would 
make operation difficult and would cause pre-
mature failure. Because of the changes in axle 

length which result from temperature varia-
tion, it is necessary to ensure that axial dis-
placement is possible in both directions, and 
that the amount of possible displacement  
is equal at both sides of the non-locating 
bearing.

SKF TVN housings are suitable as housings 
for these wheel bearing arrangements. When 
mounting outside the wheel the A type (for 
shaft ends, with cover) should be used. The B 
type (for through shafts) should be used for 
mounting inside the wheel. The standard felt 
strips of these bearings should be replaced by 
special strips (designated FSB ..) of high tem-
perature material (graphited aluminium boron 
silicate). Suitable hub bore and journal tole-
rances are given in († table 1). 

Conventional kiln truck wheel bearing arrangement

Fig. 1

Recommended ratio wheel diameter/ 
bearing distance

Fig. 2
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Full details of TVN housings will be found 
in the SKF General Catalogue.

When making new designs for kiln trucks, 
free-wheel arrangements are to be preferred 
as they have been found to be superior in 
performance and also more economical. 

Table 1

Application Tolerance

°C –

Free wheels
journal g6
hub bore J7

Rotating	axles
journal j6
hub bore H71)

1) Tolerance D10 is recommended for autoclave 
trucks

Free-wheel arrangement with two bearings  
of equal size

Fig. 3

Free-wheel arrangement with two bearings  
of different size

Fig. 4

Axlebox inside the wheel, TVN housing, type B (non-locating side) and axlebox outside the wheel,  
TVN housing, type A (locating side), respectively

Fig. 5

B
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Mounting, dismounting 
and maintenance

Mounting

The SKF deep groove ball bearings for 
extreme temperatures are mounted with 
clearance or interference fits on the shaft and 
in the housing. A satisfactory radial location 
and an adequate support can generally only 
be obtained when one of the rings (depending 
on loading situation) is mounted with an 
ap pro priate degree of interference (†  
“Kiln truck wheel bearing arrangement 
design”, page 12).

When mounting the bearings, the ring 
which is to have the tighter interference fit is 
generally mounted first. The force needed to 
mount a bearing increases considerably with 
increasing bearing size. Therefore, it is not 
generally possible to press large bearings on 
to a cylindrical shaft or into a housing in the 
cold state. In this case, depending on whether 
the interference is between bearing and shaft 
or bearing and housing, the bearing or the 
housing should be heated before mounting. 

To mount with an interference fit on a shaft 
the bearing should be heated to about 80  
to 90 °C above the temperature of the shaft. 
This can be done by means of an SKF induc-
tion heater or in a heating cabinet. Mounting 
bearings by cooling the shaft is not recom-
mended. The risk of condensation causing 
corrosion is evident.

Dismounting

The force required to remove a bearing is 
generally greater than the mounting force, 
particularly if, after a long period of service, 
fretting corrosion is present. If bearings are  
to be reused after removal, the force used  
to dismount them must on no account be 
applied through the rolling elements. 

Extreme temperature bearings can be 
removed using mechanical or hydraulic with-
drawal tools or a press. 

For detailed information about suitable 
mounting and dismounting tools, please refer 
to the SKF catalogue “The Tools for Trouble-
Free Operation”.

Maintenance

SKF extreme temperature bearings are largely 
maintenance free. The bearings of VA201 
design should however be inspected after 
some six months of operation. It is sufficient 
to open the housing or to withdraw the wheel 
with bearings from the journal and to remove 
contaminants using bellows.

If pressurised air is used the air stream 
should be weak and the air dry. Other inspec-
tion operations are generally only necessary 
once a year or once every second year 
depending on the operating conditions. If, 
however, the bearings do not rotate easily or 
have become noisy the bearing arrangement 
in question should be inspected immediately. 
In this case the bearings must be dismounted 
and after cleaning they should be checked to 
see whether they are suitable for further use.

If there is no longer a film of dry lubricant 
on the raceways (indicated by a bright metallic 
shiny track) the bearings should be relubrica-
ted using the original lubricant. The lubricant 
should be applied to the bearing raceways 
and the rings turned so that it is evenly dis-
tributed in the bearing. It should be remem-
bered that dry lubricants do not adhere so 
well to the relatively smooth raceway surfaces 
of a used bearing. If there is damage to the 
raceways, rolling elements or cage or if there 
are signs of wear or corrosion it is safer to 
replace the bearings. 

The same dry lubricant should also be 
applied thinly to all other shiny components  
of the bearing arrangement to protect them 
from corrosion.

Please consult the SKF catalogue “The 
Tools for Trouble-Free Operation”.
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Bearing data – general

Dimensions
The boundary dimensions of SKF deep groove 
ball bearings for extreme temperatures are  
in accordance with those of the Dimension 
Series 10, 02 and 03 as specified in 
ISO 15:1998.

Tolerances
The deep groove ball bearings for extreme 
temperatures are produced with normal tole-
rances to ISO 492:1994. Because of the spe-
cial surface treatment which they undergo to 
protect against corrosion and enhance run-
ning properties there may be some slight 
deviations from the tolerances specified in the 
above standard. However, this has no influ-
ence on their arrangement or performance.

Internal clearance
The SKF deep groove ball bearings for extreme 
temperatures are produced with extra large 
radial internal clearance. The actual values are 
given in the bearing tables on page 16 to 21. 
The clearance corresponds to about four 
times the standardised C5 clearance (4 ¥ C5).

Misalignment
Because of the large clearance, these special 
deep groove ball bearings can tolerate angu-
lar misalignments of the inner ring relative to 
the outer ring of between 20 and 30 minutes 
of arc. This is only applicable when the bear-
ings operate at low speeds as the rolling con-
ditions in the bearings are unfavourable under 
such misalignment.

Speeds
SKF deep groove ball bearings for extreme 
temperatures were developed for bearing 
arrangements where they would rotate  
slowly, i.e. a few revolutions per minute. Our 
ex perience is, however, that it is possible to 
run the bearings at speeds up to 100 r/min.  
It is advisable to contact SKF application 
en gineering service if the bearings are to be 

used at higher speeds than those for which 
they were designed.

Design of associated components
It is advisable to provide some support to the 
shields of bearings of the 2Z/VA228 and 
2Z/VA208 designs, because of the nature of 
the graphite cage. Therefore it is recommend-
ed that the housing shoulder should have a 
diameter which is approximately equal to or 
slightly smaller than dimension D2 († bear-
ing tables).

If this is not possible then a loose washer 
having such a bore diameter should be posi-
tioned between the bearing and the housing 
shoulder († fig. 1).

For all other bearing designs the shoulder 
should have a bore diameter not greater than 
Da max.

Enquiries
When enquiring about the bearings for 
extreme temperatures it is recommended 
that, in addition to the number of bearings 
required, details regarding the application and 
operating conditions be given, for example:

1. Operating temperature
2. Bearing or wheel load
3. Speed
4. Shaft diameter
5. Wheel diameter
6. Axlebox design
7. Type of service, e.g. pottery kiln
8. Special conditions, e.g. very dusty 

environment

Recommended means of support for shields 
of 2Z/VA228 och 2Z/VA208 bearings

Fig. 2

C
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Principal   Basic static Radial internal Mass Designation
dimensions  load rating clearance 

d D B C0  
     min max     

mm   N  µm  kg – 

2Z/VA228 2Z/VA208 VA201 

12 32 10 3 100  100 180 0,037 6201/VA201	
 32 10 3 100  100 180 0,037 6201-2Z/VA201	
 32 10 3 100  100 180 0,037 6201-2Z/VA228	
        
15 35 11 3 750  100 180 0,045 6202/VA201	
 35 11 3 750  100 180 0,043 6202-2Z/VA228	
        
17 35 10 3 250  100 180 0,039 6003/VA201
 35 10 3 250  100 180 0,039 6003-2Z/VA208	

 40 12 4 750  100 180 0,065 6203/VA201	
 40 12 4 750  100 180 0,060 6203-2Z/VA228	
        
20 42 12 5 000  112 192 0,068 6004-2Z/VA208

 47 14 6 550  112 192 0,11 6204/VA201	
 47 14 6 550  112 192 0,11 6204-2Z/VA201	
 47 14 6 550  112 192 0,10 6204-2Z/VA228	

 52 15 7 800  112 192 0,13 6304/VA201	
 52 15 7 800  112 192 0,13 6304-2Z/VA208	
        
25 47 12 6 550  120 212 0,080 6005/VA201	
 47 12 6 550  120 212 0,080 6005-2Z/VA208	

 52 15 7 800  120 212 0,13 6205/VA201	
 52 15 7 800  120 212 0,13 6205-2Z/VA201	
 52 15 7 800  120 212 0,12 6205-2Z/VA228	

 62 17 11 600  120 212 0,23 6305/VA201	
        
30 55 13 8 300  120 212 0,12 6006-2Z/VA208				

 62 16 11 200  120 212 0,20 6206/VA201	
 62 16 11 200  120 212 0,20 6206-2Z/VA201	
 62 16 11 200  120 212 0,19 6206-2Z/VA208	
 62 16 11 200  120 212 0,19 6206-2Z/VA228	

 72 19 16 000  120 212 0,35 6306/VA201	
 72 19 16 000  120 212 0,34 6306-2Z/VA208	
        
35 72 17 15 300  160 256 0,29 6207/VA201	
 72 17 15 300  160 256 0,28 6207-2Z/VA208	
 72 17 15 300  160 256 0,28 6207-2Z/VA228	

 80 21 19 000  160 256 0,46 6307/VA201	
 80 21 19 000  160 256 0,44 6307-2Z/VA208	

2Z/VA201 

Deep groove ball bearings  
for	extreme	temperatures
d 12 – 35 mm
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Dimensions   Abutment and fillet dimensions
         
         
d d1 D2 r1,2 da Da ra  
   min min max max   

mm    mm 

12 18,2 27,4 0,6 16 28 0,6 
 18,2 27,4 0,6 16 28 0,6 
 18,2 27,4 0,6 16 28 0,6 
       
15 21,5 30,4 0,6 19 31 0,6 
 21,5 30,4 0,6 19 31 0,6 
       
17 22,7 31,2 0,3 19 33 0,6
 22,7 31,2 0,3 19 33 0,6 

 24,2 35 0,6 21 36 0,6 
 24,2 35 0,6 21 36 0,6 
       
20 27,2 37,2 0,6 23,2 38,8 0,6 

 28,5 40,6 1 25 42 1 
 28,5 40,6 1 25 42 1 
 28,5 40,6 1 25 42 1 

 30,3 44,8 1,1 26,5 45,5 1 
 30,3 44,8 1,1 26,5 45,5 1 
       
25 32 42,2 0,6 29 43 0,6 
 32 42,2 0,6 29 43 0,6 

 34 46,3 1 30 47 1 
 34 46,3 1 30 47 1 
 34 46,3 1 30 47 1 

 36,6 52,7 1,1 31,5 55,5 1 
       
30 38,2 49 1 34,6 50,4 1 

 40,3 54,1 1 35 57 1 
 40,3 54,1 1 35 57 1 
 40,3 54,1 1 35 57 1 
 40,3 54,1 1 35 57 1 

 44,6 61,9 1,1 36,5 65,5 1 
 44,6 61,9 1,1 36,5 65,5 1 
       
35 46,9 62,7 1,1 41,5 65,5 1 
 46,9 62,7 1,1 41,5 65,5 1 
 46,9 62,7 1,1 41,5 65,5 1 

 49,5 69,2 1,5 43 72 1,5 
 49,5 69,2 1,5 43 72 1,5

CC
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Principal   Basic static Radial internal Mass Designation
dimensions  load rating clearance 

d D B C0  
     min max     

mm   N  µm  kg – 

2Z/VA228 2Z/VA208 VA201 

40 68 15 11 600  160 256 0,19 6008-2Z/VA208

 80 18 19 000  160 256 0,37 6208/VA201	
 80 18 19 000  160 256 0,35 6208-2Z/VA208	
 80 18 19 000  160 256 0,35 6208-2Z/VA228	

 90 23 24 000  160 256 0,63 6308/VA201	
 90 23 24 000  160 256 0,61 6308-2Z/VA208	

45 85 19 21 600  180 292 0,41 6209/VA201	
 85 19 21 600  180 292 0,41 6209-2Z/VA201	
 85 19 21 600  180 292 0,39 6209-2Z/VA208	
 85 19 21 600  180 292 0,39 6209-2Z/VA228	

 100 25 31 500  180 292 0,83 6309/VA201	
 100 25 31 500  180 292 0,79 6309-2Z/VA208	
        
50 80 16 16 000  180 292 0,26 6010-2Z/VA208

 90 20 23 200  180 292 0,46 6210/VA201	
 90 20 23 200  180 292 0,46 6210-2Z/VA201	
 90 20 23 200  180 292 0,45 6210-2Z/VA208	
 90 20 23 200  180 292 0,45 6210-2Z/VA228	

 110 27 38 000  180 292 1,05 6310/VA201	
 110 27 38 000  180 292 1,04 6310-2Z/VA208	

55 90 18 21 200  220 360 0,39 6011-2Z/VA208

 100 21 29 000  220 360 0,61 6211/VA201	
 100 21 29 000  220 360 0,59 6211-2Z/VA208	
 100 21 29 000  220 360 0,59 6211-2Z/VA228	

 120 29 45 000  220 360 1,35 6311/VA201
 120 29 45 000  220 360 1,35 6311-2Z/VA208
 120 29 45 000  220 360 1,33 6311-2Z/VA228
        
60 110 22 36 000  220 360 0,78 6212/VA201	
 110 22 36 000  220 360 0,74 6212-2Z/VA208	
 110 22 36 000  220 360 0,74 6212-2Z/VA228	

 130 31 52 000  220 360 1,70 6312/VA201	
 130 31 52 000  220 360 1,60 6312-2Z/VA208	

2Z/VA201 

Deep groove ball bearings  
for	extreme	temperatures
d 40 – 60 mm
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Dimensions   Abutment and fillet dimensions
         
         
d d1 D2 r1,2 da Da ra  
   min min max max   

mm    mm 

40 49,3 61,1 1 44,6 63,4 1

 52,6 69,8 1,1 46,5 73,5 1 
 52,6 69,8 1,1 46,5 73,5 1 
 52,6 69,8 1,1 46,5 73,5 1 

 56,1 77,7 1,5 48 82 1,5 
 56,1 77,7 1,5 48 82 1,5 
       
45 57,6 75,2 1,1 51,5 78,5 1 
 57,6 75,2 1,1 51,5 78,5 1 
 57,6 75,2 1,1 51,5 78,5 1 
 57,6 75,2 1,1 51,5 78,5 1 

 62,1 86,7 1,5 53 92 1,5 
 62,1 86,7 1,5 53 92 1,5 
       
50 59,8 72,8 1 54,6 75,4 1

 62,5 81,7 1,1 56,5 83,5 1 
 62,5 81,7 1,1 56,5 83,5 1 
 62,5 81,7 1,1 56,5 83,5 1 
 62,5 81,7 1,1 56,5 83,5 1 

 68,7 95,2 2 59 101 2 
 68,7 95,2 2 59 101 2 
       
55 66,3 81,5 1,1 61 84 1,0

 69 89,4 1,5 63 92 1,5 
 69 89,4 1,5 63 92 1,5 
 69 89,4 1,5 63 92 1,5 

 75,3 104 2 66 109 2
 75,3 104 2 66 109 2
 75,3 104 2 64 111 2 
       
60 75,5 97 1,5 68 102 1,5 
 75,5 97 1,5 68 102 1,5 
 75,5 97 1,5 68 102 1,5 

 81,8 113 2,1 71 119 2 
 81,8 113 2,1 71 119 2

CC
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Principal   Basic static Radial internal Mass Designation
dimensions  load rating clearance 

d D B C0  
     min max     

mm   N  µm  kg – 

2Z/VA228 2Z/VA208 VA201 

65 120 23 40 500  220 360 0,99 6213/VA201 
 120 23 40 500  220 360 0,99 6213-2Z/VA208
 120 23 40 500  220 360 0,99 6213-2Z/VA228

 140 33 60 000  220 360 2,10 6313/VA201	
 140 33 60 000  220 360 2,00 6313-2Z/VA208
 140 33 60 000  220 360 2,00 6313-2Z/VA228

70 125 24 45 000  260 420 1,05 6214/VA201	
 125 24 45 000  260 420 1,00 6214-2Z/VA208

 150 25 68 000  260 420 2,50 6314/VA201	
 150 35 68 000  260 420 2,70 6314-2Z/VA208
        
75 130 25 49 000  260 420 1,20 6215/VA201	
 130 25 49 000  260 420 1,20 6215-2Z/VA201
 130 25 49 000  260 420 1,20 6215-2Z/VA208
 130 25 49 000  260 420 1,20 6215-2Z/VA228

 160 37 76 500  260 420 3,00 6315/VA201	

80 140 26 55 000  260 420 1,35 6216-2Z/VA208
        
85 150 28 64 000  300 480 1,80 6217/VA201	
 150 28 64 000  300 480 1,70 6217-2Z/VA208

90 160 30 73 500  300 480 2,15 6218-2Z/VA228
        
100 150 24 54 000  300 480 1,25 6020-2Z/VA208

 180 34 93 000  300 480 3,15 6220/VA201	
 180 34 93 000  300 480 3,15 6220-2Z/VA208
 180 34 93 000  300 480 3,15 6220-2Z/VA228

110 170 28 73 500  360 560 1,95 6022-2Z/VA208

120 180 28 80 000  360 560 2,05 6024-2Z/VA208

2Z/VA201 

Deep groove ball bearings  
for	extreme	temperatures
d 65 – 120 mm
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Dimensions   Abutment and fillet dimensions
         
         
d d1 D2 r1,2 da Da ra  
   min min max max   

mm    mm 

65 83,3 106 1,5 74 111 1,5
 83,3 106 1,5 74 111 1,5
 83,3 106 1,5 74 111 1,5 

 88,3 122 2,1 76 129 2 
 88,3 122 2,1 76 129 2
 88,3 122 2,1 76 129 2 
       
70 87 111 1,5 78 117 1,5 
 87 111 1,5 78 117 1,5 

 94,9 130 2,1 81 139 2 
 94,9 130 2,1 81 139 2 
       
75 92 117 1,5 83 122 1,5 
 92 117 1,5 83 122 1,5 
 92,1 117 1,5 84 121 1,5 
 92,1 117 1,5 84 121 1,5 

 101 139 2,1 86 149 2 
       
80 101 127 2 89 131 2 
       
85 106 135 2 94 141 2 
 106 135 2 94 141 2 

90 112 143 2 99 151 2 

100 116 138 1,5 107 143 1,5

 124 160 2,1 111 169 2 
 125 160 2,1 111 169 2 
 125 160 2,1 111 169 2

110 129 155 2 119 161 2

120 139 165 2 129 171 2

CC
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Evolving by-wire technology 
SKF has a unique expertise in fast-growing by-wire 
technology, from fly-by-wire, to drive-by-wire, to 
work-by-wire. SKF pioneered practical fly-by-wire 
technology and is a close working partner with all 
aerospace industry leaders. As an example, virtually 
all aircraft of the Airbus design use SKF by-wire 
 systems for cockpit flight control. 

SKF – the knowledge 
engineering company

From the company that invented the self-
align ing ball bearing 100 years ago, SKF has 
evol ved into a knowledge engineering com-
pany that is able to draw on five platforms  
to create unique solutions for its custom ers. 
These platforms include bearings, bearing 
units and seals, of course, but extend to other 
areas including: lubricants and lubrication 
sys tems, critical for long bearing life in many 
appli cations; mechatronics that combine 
mech anical and electronics knowledge into 
systems for more effective linear motion and 
sensorized solutions; and a full range of ser-
vices, from design and logistics support to con-
ditioning monitoring and reliability systems.

Though the scope has broadened, SKF 
continues to maintain the world’s leadership 
in the design, manufacture and marketing of 
rolling bearings, as well as complementary 
products such as radial seals. SKF also holds 
an increasingly important position in the mar-
ket for linear motion products, high-precision 
aerospace bearings, machine tool spindles 
and plant maintenance services.

© Airbus – photo: exm company, H. Goussé

The SKF Group is globally certified to ISO 
14001, the international standard for envi-
ronmental management, as well as OHSAS 
18001, the health and safety manage ment 
standard. Individual  divisions have been ap-
proved for quality  certification in ac cord ance 
with either ISO 9000 or QS 9000.

With some 100 manufacturing sites world-
wide and sales companies in 70 countries, 
SKF is a truly international corporation. In 
addition, our distributors and dealers in  
some 15 000 locations around the world,  
an e-business marketplace and a global distri-
bution system put SKF close to customers for 
the supply of both products and services. In 
essence, SKF solutions are available wherever 
and whenever customers need them. Over - 
all, the SKF brand and the corporation are 
stronger than ever. As the knowledge engin-
eering company, we stand ready to serve  
you with world-class product competencies, 
 intellectual resources, and the vision to help 
you succeed.

Bearings  
and unitsSeals Lubrication  

systems

Mechatronics Services

SKF is also a leader in automotive by-wire technol-
ogy, and has partnered with automotive engin eers to 
develop two concept cars, which employ SKF mecha -
tronics for steering and braking. Further by-wire 
develop ment has led SKF to produce an all-electric 
forklift truck, which uses mecha tronics rather than 
hydraulics for all controls.
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Developing a cleaner cleaner
The electric motor and its bearings are the heart of many household appliances. 
SKF works closely with appliance manufacturers to improve their products’ per-
formance, cut costs, reduce weight, and reduce energy consumption. A recent 
example of this cooperation is a new generation of vacuum cleaners with sub-
stantially more suction. SKF knowledge in the area of small bearing technology  
is also applied to manufacturers of power tools and office equipment.

Harnessing wind power
The growing industry of wind-generated electric power provides a source of 
clean, green electricity. SKF is working closely with global industry leaders to 
develop efficient and trouble-free turbines, providing a wide range of large, highly 
specialized bearings and condition monitoring systems to extend equipment life 
of wind farms located in even the most remote and inhospitable environments.

Working in extreme environments
In frigid winters, especially in northern countries, extreme sub-zero tempera-
tures can cause bearings in railway axleboxes to seize due to lubrication starva-
tion. SKF created a new family of synthetic lubricants formulated to retain their 
lubrication viscosity even at these extreme temperatures. SKF knowledge enables 
manufacturers and end user customers to overcome the performance issues 
resulting from extreme temperatures, whether hot or cold. For example, SKF 
products are at work in diverse environments such as baking ovens and instant 
freezing in food processing plants.

Maintaining a 350 km/h R&D lab
In addition to SKF’s renowned research and development facilities in Europe and 
the United States, Formula One car racing provides a unique environment for 
SKF to push the limits of bearing technology. For over 50 years, SKF products, 
engineering and knowledge have helped make Scuderia Ferrari a formidable 
force in F1 racing. (The average racing Ferrari utilizes more than 150 SKF com-
ponents.) Lessons learned here are applied to the products we provide to auto-
makers and the aftermarket worldwide.

Delivering Asset Efficiency Optimization 
Through SKF Reliability Systems, SKF provides a comprehensive range of asset 
efficiency products and services, from condition monitoring hardware and soft-
ware to maintenance strategies, engineering assistance and machine reliability 
programs. To optimize efficiency and boost productivity, some industrial facilities 
opt for an Integrated Maintenance Solution, in which SKF delivers all services 
under one fixed-fee, performance-based contract.

Planning for sustainable growth 
By their very nature, bearings make a positive contribution to the natural en -
vironment, enabling machinery to operate more efficiently, consume less power, 
and require less lubrication. By raising the performance bar for our own prod-
ucts, SKF is enabling a new generation of high-efficiency products and equip-
ment. With an eye to the future and the world we will leave to our children, the 
SKF Group policy on environment, health and safety, as well as the manufactur-
ing techniques, are planned and implemented to help protect and preserve the 
earth’s limited natural resources. We remain  committed to sustainable, environ-
mentally responsible growth. 

D
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