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POt A-1 Fhoto &-2

» Deep groove ball bearing. = CuEr ring of angular conlact bal bearing
« Imnerfing, ouler ing, and bals are fakeo * Flaking of raceway surface spacing aqual lo dstances
= The causs ks excesshe ioad. betwesn balls.

= The ciEe & Improper hanaling.

Phioto 4-3 Photo L-&
= Innef ring raceway of & deep groove ball beanng + {JUEEr rng raceway of an anguilar comact ball bearing
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Photo A-5

« Inner ring of deep groove ball bearing

= Flaking on one side of the raceway surface
» The cause is an excessive axial load.

Photo A-7

« Tapered roller bearing
« Flaking on 1/4 circumference of inner ring
raceway with outer ring and rollers
discolored light brown.

+ The cause is excessive pre-load.

' ":'\-,-_._ S

N Ll
Photo A-9
= Thrust ball bearing

= Flaking on inner ring raceway (bearing ring
fastened to shaft) and balls.

= The cause is poor lubrication.

Photo A-6

* Inner ring of spherical roller bearing.

* Flaking only on one side of the raceway surface.
* The cause is an excessive axial load.

Photo A-8

« Quter ring of double row angular contact ball bearing
- Flaking on 1/4 circumference of outer ring raceway.

» The cause is poor installation.

Photo A-10

« Outer ring raceway of double row tapered
roller bearing (RCT bearing)

« Flaking originated from electric pitting on the
raceway surface (refer to “Electrical Pitting”)
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» Rollers of spherical roller bearing
* Peeling on rolling contact surfaces
* The cause is poor lubrication.

» Tapered roller bearing

* Development of peeling to flaking on
inner ring and rollers
* The cause is poor lubrication.
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Photo C-1

» Inner ring of cylindrical roller bearing
+ Spalling on rib

« The cause is excessive load.

Photo C-3

+ Rollers of tapered roller bearing
«» Cycloidal spallling on the end faces (Scuffing)
+ The cause is poor lubrication.

Photo C-2

= Inner ring of cylindrical roller bearing

« Spallling on raceway surface and cone back face rib
+ The cause is poor lubrication.

Photo C-4

« Roller of cyllindrical roller bearing

» Score in axial direction on rolling contact surface causec
during mounting.

+ The cause is poor mounting practice.
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P . Photo D-2

« Inner ring of cylindrical roller bearing * Roller of same bearing as that of the inner ring shown in
* Smearing on raceway suface Photo D-1 )
* The cause is slippage of rollers due to foreign objects * Smearing on rolling contact surface
trapped within * The cause is slippage of rollers due to foreign objects
trapped within.

Photo D-3

* Rollers of spherical thrust roller bearings Photo D-4

* Smearing at middle of rolling contact surfaces * Inner ring of double row tapered roller bearing (RCT
* The cause is slippage of rollers due to foreign objects bearing)

trapped within. * Smearing on raceway surface
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. Ouiér ﬁng of cylindrical roller bearing
» Stepped wear on raceway surface
» The cause is poor lubrication.

+ Quter ring of double row angular contact ball bearing (hub
unit bearing)

* Wear on one side of the raceway
* The cause is poor lubrication.

JSUIL Jal gl e e il : 96 Jal)

* Inner ring of cylindrical roller bearing (inner ring of which is
shown in Photo E-1)

* Stepped wear on full circumference of raceway
* The cause is poor lubrication.

Photo E-4

* Retainer of cylindrical roller bearing

* Wear of pockets of machined high tensile brass casting

retainer (G1)
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. Innér ring of double row tapered roller bearing (RCT Ba:n:o‘fl (Ijé.ep groove ball bearing
bearing) » Speckled all over

* Raceway surface is speckled » The cause is foreign objects and poor lubrication.
« The cause is electric pitting.

+ Outer ring of spherical roller bearing . Spherical _roller l?earing :
- Partial oil deposition on raceway surface + Discoloration of inner and outer ring raceway surfaces
* The cause is deterioration of lubricant.
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Photo G-1

« Inner ring (cut off piece) of self-aligning roller bearing

= Dents on one side of the raceway
+ The cause is trapping of solid foreign objects.

Photo G-3

+ Rollers of tapered roller bearings

» Dents all over rolling contact surfaces. (Temper color at

two ends.)

* The cause is foreign objects carried by lubricating oil.

Photo G-:
+ Rollers of spherical roller bearing
« Dents on rolling contact surfaces
+ The cause is trapping of solid foreign objects.

Photo G4

« Inner ring of tapered roller bearing

« Dents on raceway surface
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* The cause is trapping of foreign objects.
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Photo H-1 2 -
Fhoto H-1 Photo H-2

* Cylindrical roller bearing : « Inner ring of spherical roller bearing
+ Chipping of guide ribs of inner and outer rings « Rib chipped

* The cause is excessive impact |oad. - The cause is excessive impact load.

Photo H-4

» Inner ring of tapered roller bearing Igrr:‘er (ing Off (;Igu?Iae row tapered roller bearing
- Chipping of cone back face rib " Thlppmg orsige :ted o  handiin
- The cause is impact due to poor mounting. £.causels inpact.ausiaimproperhandiing.
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Ir: nriturn

Photo I-1 Photo |-2

* Inner ring of spherical roller bearing * Fracture of inner ring shown in Photo |-1

= Split of raceway surface in the axial direction * Originating point is ibserved at the middle of the left
* The cause is excessive interference fit. raceway surface.

Photo I-3 Photo |14

. Ou!er ring of four-row cyl_indricall roller beari‘ng o » Quter ring of angular contact ball bearing

+ Split of raceway surface in the circumferential direction, - Split of raceway surface in the circumferential direction
originated from large flaking. * The cause is slipping of balls due to poor lubrication.

* The cause is large flaking.
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Photo J-1
« Inner ring of tapered roller bearing
* Rusting on raceway surface spacing equivalent to the

distance between rollers. The cause is water in lubricant.

Photo J-3

* Roller of spherical roller bearing

» Rust as well as corrosion on rolling contact surface
* Ingress of water

Photo J-2

» Quter ring of tapered roller bearing

+ Rusting on raceway surface spacing equivalent to the
distances between rollers. The cause is water in lubricant.
Some points are corroded.

Photo J-4

« Inner ring (split type) of self-aligning roller bearing
» Rust and corrosion of the raceway surface
» The cause is ingress of water.
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* Inner ring of double row tapered roller bearing

« Seizing-up discolors and softens inner ring producing
stepped wear at spacing equal to distances between the
rollers.

* The cause is poor lubrication.

Photo K-3

» Quter ring of spherical roller bearing

+ Stepped wear due to seizing up of raceway surface.
» The cause is poor lubrication.

* Rollers of double row tapered roller bearing

* Rollers of same bearing as that of the inner ring shown in
Photo K-1. Discoloration, spalling, and adhesion due to
seizing up on rolling contact surfaces and end faces of
rollers.

» Inner ring of tapered roller bearing

+ Large end of the raceway surface and cone back face rib
surface are seized up.

» The cause is poor lubrication.
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Photo L-1 Photo L-2

« Inner ring of cylindrical roller bearing. * Inner ring of deep groove ball bearing.

» Corrugated fretting along full circumference of raceway. * Fretting along full circumference of raceway.
» The cause is vibration. * The cause is vibration.

Photo L-3 Photo L-4
« Outer ring of cylindrical roller bearing = Quter ring of tapered roller bearing
= Fretting rust on outside diameter surface « Fretting rust on the outside diameter surface
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= Inner ring of cylindrical roller bearing * Rollers of tapered roller bearings
= Raceway surface is corrugated by electric pitting + Electric pitting at middle of rolling contact surfaces

White laper
Hardanad layer i

"= Torrperod layer

Nomal byor

: v ) Explanation of magnified photo M-3
* Magnified (x400) pitting of roller shown in Photo M-2

= Nital etchant develops a white layer on the cross section
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Photo O-1

- Retainer of angular contact ball bearing * Retainer of spherical roller bearing

« Breakage of machined high tension brass retainer L1 * Breakage of partitions between pockets of pressed stee
- The cause is poor lubrication. retainer

Photo O-3 Photo O-4
* Retainer of tapered roller bearing « Retainer of cylindrical roller bearing

* Breakage of pockets of pressed steel retainer » Breakage of partitions between pockets of machined
high tension brass casting retainer L1.
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* Inner ring of deep groove ball bearing « Inner ring of tapered roller bearing
« Bore wall glazed by creep « Spalling due to creep at the middle of bore wall

« Inner ring of thrust ball bearing « Inner ring of tapered roller bearing
« Spalling and friction cracking due to creep on bore wall. « Spalling and friction cracking on width surface due to creep
Crack develeped into a split reaching bore wall.
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