I 2 R 5 H A

Full complement cylindrical roller bearing
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I . Characteristic

Full complement cylindrical roller bearing without outer ring

It consists of a cylindrical roller guided by a solid inner ring and a rib. The inner ring has two rigid ribs.
Due to the fact that these bearings have as many rolling elements as possible, they have a very high
radial load carrying capacity and a high rigidity for a particularly compact design. However, due to
kinematic conditions, such bearings cannot reach the high limit speeds of cylindrical roller bearings
with cages.

The bearing has single row and double row positioning bearing design

Bearings can withstand high radial forces as well as two-way axial forces.

The bearings are supplied in an open design. The bearings are not pre-lubricated and can be oil or
grease lubricated.

The rolling elements are protected by a plastic sleeve to prevent damage and loss during transport.
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II. Load

Minimum radial load

For continuous operating conditions, the minimumn radial load Fr min must satisfy Fr min=Cor/60.

Axial positioning

In order to prevent lateral movement of the bearing ring, it must be positioned with appropriate fit.
Adjacent shoulders must have sufficient height and be perpendicular to the axis of the bearing.

The transition fillet of the bearing mating face to the adjacent shoulder shall comply with DIN 5418
and the undercut shall comply with DIN 509.

Axial guidance of planetary gears

Cylindrical roller bearings enable axial guidance of the planet gears.

This can be achieved by axial washers and snap rings arranged on both sides of the rolling bodies.
Alternatively, an L-shaped retaining ring can be used.
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III. Tolerance class

Tolerance class according to DIN 620, P6 class, P5, P4
tolerance class bearing available according to customer

requirements.
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RSL183004-RSL183040
RSL182204-RSL182240
RSL182305-RSL182330

il
RSL185004-RSL185040

HIE2E
RSL1850/3004-RSL1850/3040

IV. Model

Available bearing range
Single row
RSL183004-RSL183040
RSL182204-RSL182240
RSL182305-RSL182330

Double row
RSL185004-RSL185040

Axial washer

RSL1850/3004-RSL1850/3040
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The value of the solution to the customer
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We have a lot of special solutions,

Can meet a variety of design requirements.

Application Engineer and SKL Engineering Services,

Consulting services for bearing selection and bearing arrangement design for planetary wheel
bearing arrangements are available worldwide.
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THE DEVELOPMENT TREND OF MODERN GEARBOX
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Industrial gearbox design trends:

The overall structure of the appearance - smaller,
Internal combination structure - more compact,
Gearbox power level - higher.

Therefore, increasing the power density in a very small space places higher demands on the bearings used.

In some applications, the planetary gearboxes under special conditions are even subjected to their physical limits.

For almost demanding applications, the bearing arrangement not only reduces the design space, but also reduces the running noise. At the same
time, it has the characteristics of low friction, high reliability, long life and easy installation, this bearing solution is the trend of modern gearbox

development.
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ubdivision of bearings for gearboxes
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Tapered Roller Bearings
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Spherical roller bearing
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Cylindrical roller bearing with cage
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Full complement cylindrical roller bearing
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Cylindrical roller bearing with cage
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I . Characteristic
Cylindrical roller bearing with cage
The bearing consists of a solid inner ring and a cylindrical roller cage assembly. Rigid ribs on both
sides of the outer ring or no ribs
The inner ring has one or two rigid ribs or no ribs.
The cage prevents mutual contact during the rolling of the rolling elements.
Bearings with cages are highly rigid and can withstand high radial loads and are suitable for higher
speeds than full-fit designs
Some of them use rolling elements that improve performance, so they can be used to design
extremely high load carrying capacity.
The bearing is a single row locating bearing
Bearings can withstand high radial forces as well as two-way axial forces.
The bearings are available in an open design. The bearing is not pre-lubricated and can be oil
lubricated or grease lubricated from the end of the bearing.
This bearing can be designed without an outer ring to fit the planetary gearbox.
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II. Load

Minimum radial load
For continuous operation, the minimum radial load Fr min must satisfy Fr min=Cor/60.
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Axial positioning

In order to prevent lateral displacement of the bearing ring, it must be positioned in a conformable manner.
Adjacent shoulders must have sufficient height and be perpendicular to the axis of the bearing.

The transition fillet of the bearing mating face to the adjacent shoulder shall comply with DIN 5418 and the
undercut shall comply with DIN 509.

Axial guidance of planetary gears

Cylindrical roller bearings enable axial guidance of the planet
wheels.

This can be achieved by means of washers and snap rings
arranged on both sides of the rolling bodies. As an altermnative,
bearings with L-rings can be used.
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III. Tolerance class
Tolerance class according to DIN 620, Pé class, P5, P4 tolerance class
bearing available according to customer requirements.
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Spherical roller bearing
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I . Characteristic

Spherical roller bearings are double row non-separable bearings,
including a solid outer ring with a spherical raceway, a cylindrical bore
inner ring and a drum roller with a cage.
The inner ring is a cylindrical hole. Symmetrical drum rollers can be
freely adjusted in the outer spherical raceway to compensate for
misalignment and tooth profile deviations.

Spherical roller bearings can also be used in planetary gears, especially

where economical solutions and low speeds are required.
Spherical roller bearings can be oil or grease lubricated.
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II. Radial and axial load carrying capacity

Spherical roller bearings can withstand two-way axial forces and large
radial forces.

They are designed for high load carrying capacity because they have as

many drum rollers as possible and large, and spherical roller bearings
can also be used for extremely heavy loads.
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[II. Minimum radial load
In order to achieve no sliding operation, the minimum radial load F r
min must satisfy P/Cr> 0. 02.
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IV. Tolerance class
Tolerance class according to DIN 620, normally PO class, Pé, P5 tolerance
class bearing available according to customer requirements.
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Tapered Roller Bearings
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L. Characteristic
Tapered roller bearings consist of a solid inner and outer ring with tapered
raceways and a tapered rolling element assembly with a stamped steel cage.
These bearings are not self-retaining bearings.
Therefore, the inner ring with the roller and the cage can be mounted
separately from the outer ring.
The bearing is an open design. Oil or grease lubrication can be used.

IT. Radial and axial load carrying capacity

Tapered roller bearings can withstand unidirectional axial forces and large
radial forces.

Usually they can be adjusted in the axial direction relative to another
symmetrically arranged bearing.

II. Paired bearing

These bearings are arranged in pairs in an O or X configuration. Can
withstand large bidirectional axial forces and bending moments.

The advantage of tapered roller bearings in O- or X-arrangement is that zero
clearance can be adjusted as required.

For example, this solution is applied to the gearbox of a wind turbine.

IV. Minimum radial load
In order to achieve no sliding operation, the bearing must withstand a radial
load with a minimum load F r min .

In the case of continuous operation,
tapered roller bearings with cages
must withstand a minimum radial load
that meets the requirements of
P/Cr>0.02.

V. Tolerance class

Tolerance class according to DIN
620, P6X class, P5, P4 tolerance
class bearing available according to
customer requirements.
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Gearbox subdivision
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Spiral/helical gearbox Worm gearbox
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Planetary gearbox Spur/helical gearbox
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Herringbone gearbox
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Gearbox bearing applications
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The gears can be made up of straight teeth, helical teeth and herringbone teeth.

According to the transmission ratio and transmission arrangement, it can be divided into expansion
type, split type and coaxial type.

Cylindrical gearboxes are the most widely used in all gearboxes.
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The direction of the drive is unchanged
Transmission ratio 5 (spur gear)
Transmission ratio 10
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1.DGBB+DGBB

Point contact, small friction

Suitable for high speed

Fixed at one end and floating at one end
Commonly used bearings: 62, 63 series

Fit tolerance:

Cooperate with the shaft: k6, mé
Cooperate with the hole: J7, H7 (fixed)

G7, F7 (floating)
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Withstand large radial loads
Can withstand small axial loads
Suitable for spur gear / herringbone

Commonly used bearings: NJ2, NJ22, NJ23 series

Fit tolerance:

Cooperate with the shaft: k5, m5, né, pé6
Cooperate with the hole: J7, H7
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The direction of the drive is unchanged
Transmission ratio between 3 and 40.
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2.TRB+TRB
Can withstand large axial forces
Pure rolling, small friction
high cost
Additional axial force when the rigidity of

the box is poor
Easy to cause deformation at the box

Commonly used bearings: 320, 322 series

Fit tolerance:
Cooperate with the shaft: k5, m5, né, pé6
Cooperate with the hole: J7, H7
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The direction of the drive is unchanged
Transmission ratio between 40 and 400
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3.5RB+CRB

Can withstand large radial loads

Commonly used bearings: 232, 223, NU, NJ2 series

Fit tolerance:
Cooperate with the shaft: k5, m5, né, pé6
Cooperate with the hole: J7, H7
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Withstand large radial loads

Strong anti-eccentricity
Common in heavy duty gearboxes

Commonly used bearings: 222, 223 series

Fit tolerance:
Cooperate with the shaft: k5, m5, né, pé
Cooperate with the hole: J7, H7 (fixed)/G7, F7 (floating)
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Improved case for gearbox used as traction
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The traction drive has a multi-stage <
planetary gearbox.

The first stage planetary transmission is high
speed and light load, and the second stage
planetary transmission is low speed and
heavy load.

The planetary gears of each stage transmit
the force to the ring gear, which is the hub of
the entire machine.

Traction drives often operate in extreme
conditions for extended periods of time.

Despite this, they require high operational
safety and minimal maintenance.
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Space limitations are one of the main challenges faced by this traction drive

Therefore, almost all planetary gears are supported by full complement cylindrical
roller bearings without outer rings. That is, all bearing rolling elements run directly on
the inner bore of the planetary gear. In this way, the bearing requires only a small
installation space.
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Fully loaded roller design ensures high bearing capacity

In planetary gears, the bearings are positioned axially by means of a snap ring. In
order to effectively reduce the edge stress of the planet pin, there is a large rounded
corner on one side of the inner ring of the bearing.

A pair of small clearance angular contact ball bearings with cages can be used as a
strong and stable support. Preloaded angular contact roller bearings or O-shaped
tapered roller bearings can also be used under extremely heavy loads.

No play operation improves the load carrying capacity of the tooth and ensures low
noise and stable operation

A: Level 1 planet

B: secondary planet
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Bearing position in the traction drive
1 single row full complement cylindrical roller bearing without outer
ring RN (special design)
2 double row full complement cylindrical roller bearings RNN with 2 axial washers
and 1 snap ring (special design)
3 double row small clearance angular contact ball bearings with cage
Alternative: Two 302, 322 series tapered roller bearings in O-shape
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Work with customers to improve the program
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Integrated bearing: warrior cylindrical roller bearing without outer
ring
The raceway of such a bearing is integrated into the planetary gear, and the
inner ring and the rolling body are blackened.
® High carrying capacity
e High operational safety
e Small radial section size
o Limited internal clearance for optimal distribution of
bearing internal loads
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Alternative:
SKL high load capacity cylindrical roller bearing
Based on a special streamlined design of the cage,
High load capacity cylindrical roller bearings combine the advantages of full
complement bearings with cage bearings.
The rated load of this bearing can be greatly improved compared to bearings
with standard cages.
e Low friction
o High rated load (based on the increase in the number of
rolling elements)
e Simple bearing assembly (holding cage based on self-holding
function)
 High rigidity, lightweight design
e Optimize lubricant flow
o Improved start-up performance (increased oxide layer)




