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Bearing types and features
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Miniature and instrument ball bearings can be divided into two basic types,
deep groove and angular contact. The first (deep groove) can be further divi-
ded into the following five classes depending on their design details:

+Standard type

+Flanged outer ring

+Extended inner ring

+Expanded type in which one ring has a radial thickness that is larger than nor-
mal compared with the bearing width.

+Thin section type in which both rings are extra thin in the radial direction.
Deep groove ball bearings can also be classified as “Open”, “Shielded”, or
Sealed” depending on the existence and type of seal or shield. The size ran-
ges of extra small and miniature ball bearings are shown in Table 1.1.
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Table1.1 Size ranges of bearings
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Design Extra small ball bearings Miniature ball bearings
A—RIL%R HU#E#ZHE D=9 HU#Z5M2E D<9
Metric Outside diameter D=9 Qutside diameter D <9
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Bore diameter d <10
A1 IFHR FUE#=E D=z9.525 FUEH=E D<9.525
Inch Outside diameter D =9.525 | Outside diameter D <9.525
HU#ZFHZE d<10 HU#SMZAR -
Bore diameter d <10
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Single-row deep groove ball bearings
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Deep groove ball bearings have two inherent advantages ; they can sustain

some axial load in either direction as well as radial loads, and the two raceway
cross-sections are simple circular arcs which can be very precisely finished so
that the bearings have low friction and very little noise or vibration. Several dif-
ferent cage designs are available with different characteristics and the choice
depends upon the individual application.

Deep groove ball bearings with flanged outer rings
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Deep groove ball bearings with flanged outer rings correspond to ordinary ball
bearings with snap rings. The flange extends around the entire circumference
of the outer ring due to the size limitation and to improve its running accuracy.
Since it is not necessary to provide a shoulder on the housing bore if this bear-
ing is used, the bore can be a simple cylindrical shape which facilitates high
precision machining and also reduces the machining time.



MINIATURE BALL BEARINGS
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Deep groove ball bearings with extended inner rings
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Deep groove ball bearings with extended inner rings are inch series bearings
with their inner rings extended equally on both sides by 1/64
inch(0.0156inch,0.397mm) beyond the width of the outer ring. Since the inner
ring is therefore wider by 1/32 inch than the outer ring, it is not necessary to
provide a projection on parts installed in contact with the inner ring. This fea-
ture simplifies the design and fabrication of parts closely surrounding the bear-
ing.
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Extra-thin-section deep groove ball bearings
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Extra-thin-section deep groove ball bearings have a small radial cross-section-

al thickness. ISC offers such bearings with bore diameters from 10 to 15mm.
They are used when extreme compactness is important.
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Shielded and sealed bearings
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Deep groove ball bearings often have shields or seals installed on both sides
and are factory-packed with a lubricant. The use of such bearings simplifies the
structure around them and also their installation. It also eliminates the need for
relubrication and, therefore, reduces maintenance costs. There are three types
of such bearings: shielded bearings, contact sealed bearings, and non-contact
sealed bearings.
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Shielded bearings are protected by a shield plate of pressed steel. They are
\ ) A classified into two types, ZZ1 and ZZ, depending on the manner in which the
shield plate is fitted to the outer ring. The ZZ1 type, which is used for the larger
bearing sizes, has its outer edge pressed into a shield groove in the outer ring.
The ZZ type is used for the smaller bearing sizes. The shields can be made of
ZZ1 27 either low carbon steel or stainless steel.
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TN Contact sealed bearings DD(D)
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\ y Sealed bearings have superior sealing effectiveness compared to shielded
bearings, particularly, the contact type sealed bearings which prevent the intru-

sion of dust from outside because the seal plate lip slides on a seal groove in
the inner ring. The torque is, however, high due to the friction of the seal lip.
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Non-contact sealed bearings VV(V)
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With this VV type, a rubber seal with metal backing is held in the outer ring by
the elasticity of the rubber. Effective sealing is achieved by a labyrinth formed
AVAYj between its bore and the seal groove in the inner ring. It has the advantage

that the frictional torque is low because the seal lip does not contact the seal
groove.




MINIATURE BALL BEARINGS
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Pivot ball bearings
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Thrust ball bearings without groove
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Thrust ball bearings with groove
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Pivot bearing consists of outer ring and several balls. This type supports a ta-

pered tip (pivot of normally 60°) of spinning shaft. Small pitch circle diameter
and pivot part of the shaft contribute for a performance of low frictional torque.
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Thrust ball bearing consists of flat washer (without raceway groove) and ball-in-
stalled cage. This type can support an axial load only from one direction. Flat

raceway contributes for a performance of low frictional torque. Thrust ball bear-
ing is applied to the machinery with low speed rotation.
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This type has a raceway groove on both washers and holds a higher load rat-

ing.The grooved washer restrains a tilt of ball & retainer and reduces a risk of
touching a shaft or a housing while rotating.
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Miniature Thrust Angular Contact Bearing
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This miniature ball bearing can support radial load and also axial load from one direction.
Deeper grooves on load supporting inner ring and outer ring facilitate the higher support-
ing capability for axial load. Higher axial rigidity is achieved by the 45°contact angle.

This type is sealed on both sides by steel seal and fined grease is packed in.

Normally this type is used in a pair. Two of this bearing are matched to face each other
and optimum internal clearance is given to a pair.

This type is the best choice for supporting part of ball screw.



