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How to understand the code of deep groove ball bearing:

(Bearing number examples)

6205ZZC3 2AS

Grease: Alvania Grease 52
Hadial internal clearance C3
Diouble side stesl shield
Mominal bore diameter 25 mm
Diameter series 2

Deep groove ball bearing

Different types of bearing structures:

Shielded type Sealed type
Types and codes
MNon-contact type ZZ | Mon-contact type LLB Contact type LLU Low torque type LLH
[ )
Construction
# Metal shield plate is | ® The cuter ring # The outer ring ® Basic construction is
affixed to the incorporates synthetic incorporates the same as LLU type,
outside ring; the rubber molded to a synthetic rubber but a specially designed
inner ring steel plate; seal edge meolded to a steel lip on the edge of the
incorporates a is alignad with plate; seal edge seal prevents foreign
\-groove and V-groove along inner contacts V-groove matter penetration;
labyrinth clearance. ring surface with along inner ring low torque
labyrinth clearance. surface. construction.
= Torque small Small Higher Medium
E § Dust proofing Good Better than ZZ-type Excellent Much better than LLB-type
‘T
g a Water proofing Poor Poor Very good Good
E E High speed capacity Same as open typs Same as open typs Limited by contact seals | Much better than LLU-type
Allowable temp. range! | Depends on lubricant -25t0120°C ~-25t0 110°C -2510120°C
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How to measure some critical parameter about the bearing:

Accuracy characteristics

Measurement methods

Radial runout
of inner ring
of assembled bearing
(Kia)

Measuring load

Measuring load

Radial runcut of the inner ring is
the difference between the
maximum and minimum reading
of the measuring device when
the inner ring is turned one
revelution.

Radial runout

Radial runcut of the outer ring is
the difference between the

of outer ring maximum and minimum reading
of assembled bearing of the measuring device when
(Kea) the outer ring is turned one
revelution.
Axi WS o Wi i Axial runout of the inner ring is
xial runout &

of inner ring
of assembled bearing

(Sia)

the difference between the
maximum and minimum reading
of the measuring device when
the inner ring is turned one
revolution.

Axial runout
of outer ring
of assembled bearing
(Sea)

@
Measuring lead

#
Measuring load

T o

Axial runout of the outer ring is
the difference between the
maximum and minimum reading
of the measuring device when
the outer ring is turned one
revolution.

Perpendicularity
of inner ring face
with respect to the bore

The squareness of the inner ring
side surface is the difference
between the maximum and
minimum readings of the
measuring device when the inner

(Sd) o ; ring is turned one revolution
together with the tapered
mandrel.

The squareness of the outer ring
Perpendicularity i T | r:f_uter diameter surface is the
of outer ring rf ] CQ - [ C?] G|ﬁe_ren<:e be;wegn_ the
iteide stk L maximum and minimum .
1.2r=max fo | readings of the measuring device

with respect to the face
{(So)

| Reinforcing plate

when the outside ring is turned
one revolution along the
reinforcing plate.
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Bearing Precision Level Definitions and Comparison:

Standard Applicable standard Accuracy class Bearing type
Japanese industrial JI5B1514-1 Class0,6| Class 6 | Class 5 | Class 4 | Class 2 | Radial bearings
standard (JI3) JISB1514-2 ClassO | Class6 | Class5 | Class4 | — | Thrust bearings

Normal
150 492 class | Class& | Class5 | Class 4 | Class 2 | Radial bearings
Class 6X

International N |
Organization for 150 199 OrmMal | Class 6 | Class 5 | Class 4 = Thrust bearings

Class
Standardization (ISO) s - .
— s e apered roller bearings

IS0 578 Class 4 — Class 3 | Class 0 |Class 00 tinch senies)

1501224 == = Class 5A|Class 4A| — Precision instrument bearings
Deutsches Institut fur

0 A I+
Normung (DIN) DIN 620 PO P& P5 p4 P2 All types
: : ANSI/ABMA ABEC-1 | ABEC-3 | ABEC-5 ~ o | Radial bearings

American National Std 201 RBEC-1 | RBEC-3 | RBEC-5 ABEC-T | ABEC-9 {excluding tapered roller bearings)

Standards Institute (ANSI)

. : AMSI/ABMA ’ = - Tapered rcller bearings
American Bearrlng Std 191 Class K [ ClassN | ClassC | Class B | Class A (Metric series)
Manufacturer's
Association (ABMA) AMNSI/ABMA . = oo |Place nin| TBpered roller bearings

Std. 19 Class4 | Class 2 | Class 3 | Class 0 |Class 00 (inch sernesy
How to select bearing — housing tolerance range:
Housing
ce|*’ i
JISClass 0 i H7

Bearing J6|J7
= o ke|k7

Loose fit Transition fit

Tight fit
Fit
Transition fit Tight fit

T
JIS Class 0 m5|m6
/| Bearing ﬂ k5 | k6
5
Admp E‘ h&

25| 56
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Terms

Nominal bore
diameter

Single bore
diameter

Deviation of a
single bore
diameter

Mean bore
diameterina
single plane

Mean bore
diameter

Deviation of
mean bore
diameter

Deviation of
mean bore
diameterin a
single plane

Variation of
bore diameter in
a single plane

Quantifiers

d

ds

Ads

dmp

dm

A dm

A dmp

Vdsp
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Parameters you often see on a bearing or bearing spare part drawings:

Description

Reference dimension representing the bore diameter
size, and reference value with respect to the dimensional
difference of the actual bore diameter surface.

Distance between two parallel straight lines that are in
contact with the intersection line of the actual bearing
bore diameter surface and the radial plane.

Difference between ds and d (difference of nominal
diameter serving as the measured bore and standard).

Arithmetic mean of the maximum and minimum
measured bore diameters within one radial plane. In the
model figure, in arbitrary radial plane Ai, when the
maximum bore diameter is dsil and the minimum bore
diameter is dsi3, the value is obtained by (dsil + dsi3)/2.
There is one value for each plane.

Arithmetic mean of the maximum and minimum
measured bore diameters obtained from all the
cylindrical surfaces. In the model figure, when the
maximum measured bore diameter is ds11 and the
minimum measured bore diameter is ds23, which are
obtained from the all the planes A1, A2,...Ai, the mean
bore diameter is obtained by (ds11 + ds23)/2. There is
one value for one cylindrical surface.

Difference between the mean bore diameter and the
nominal bore diameter.

Difference between the arithmetic mean and the
nominal bore diameter of the maximum and minimum
measured bore diameters within one radial plane. The
value is specified in JIS.

Difference between the maximum and minimum
measured bore diameters within one radial plane. In the
model figure, in radial plane A1, when the maximum
measured bore diameter is ds11 and the minimum
measured bore diameter is ds13, the difference is Vdsp
and one value can be obtained for one plane. This
characteristic is an index that indicates the roundness.
The value is specified in JIS.
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Variation of
mean bore
diameter

Nominal inner
ring width

Single inner ring
width

Deviation of a
single inner ring
width

Variation of
inner ring width

Radial runout of
inner ring of
assembled
bearing

Axial runout of
inner ring of
assembled
bearing

Vdmp

Bs

A Bs

VBs

Kia

Sia

Difference between the maximum and minimum values
of the mean bore diameter within a plane that are
obtained from all the planes. A unique value is obtained
for each product, and it is near to cylindricity (that is
different from geometric cylindricity). The value is
specified in JIS.

Distance between both theoretical side surfaces of a
raceway. This value is a reference dimension that
represents the raceway surface (distance between both
side surfaces).

Distance between two intersections. The straight is
perpendicular to the plane that is in contact with the
inner ring reference side and both actual side surfaces.
This value represents the actual width dimension of an
inner ring.

Difference between the measured inner ring width and
the nominal inner ring width. This value is also the
difference between the measured inner ring width
dimension and the reference dimension that represents
the inner ring width. The value is specified in JIS.

Difference between the maximum and minimum
measured inner ring widths, which are specified in JIS.

Difference between the maximum and minimum values
of the radial distance between the inner ring bore
diameter at each angle position and one fixed point of
the outer ring outer diameter surface with respect to
radial runout.

Difference between the maximum and minimum values
of the axial distance between the inner ring reference
side surface at each angle position and one fixed point of
the outer ring outer diameter surface with respect to
half the radial distance of the raceway contact diameter
from the inner ring central axis and the inner ring of a
deep groove ball bearing.
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Tolerance of radial bearings (except tapered roller bearings)

Table 6.4 (1) Inner rings

Mominal Deviation of mean bore diameter Variation of bore diameter in a single plane
bore diameter in a single plane
d Aamp Vasp
Diameter series 9 | Diameter series 0, 1 | Diameter series 2, 3, 4
mm Class0 Class6 Class5 Class 4" Class 2™ Gassl a6 Ciss' Oassd s | G0 s ClssS Oassd Ol | O 0 Qs O S O Qs
Owver  Incl. Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Max. Max. Max.
o® 25 | 0 -8 0 - 0 -5 0 -4 0 -25|10 9 5 425| 8 7 4 3 25| 6 5 4 3 25
25 10 o -8 0 -y 0 -5 0 -4 0 -25{10 9 5 425| 8 7 43 25| 6 5 4 3 25
10 18 o -8 0 -y 0 -5 0 -4 0 -25|{10 9 5 425| 8 7 43 25| 6 5 4 3 25
18 30 O -1 0 -8 0 -6 0 -5 0 -25|13 10 6 525|10 8 5 4 25| 8 & 5 4 25
30 50 0 -12 0 -10 0 -8 0 -6 0O -25|15 13 8 25|12 10 6 5 25| 9 & b6 5 25
50 &0 0 -15 0 -12 0 -5 0 -7 0O -4 |19 15 9 T 4 19 15 7 5 4 11 9 7 5 4
80 120 0 -20 0 -15 0 -10 0O -8 0O -5 |25 19 10 B 5 25 19 8 6 5 15 11 8 6 5
120 150 0 -25 0 -18 0 -13 0 -10 O -7 |31 23 13 107 31 23 10 8 7 19 14 10 8 7
150 180 0 -25 0 -18 0 -13 0 -10 O -7 |31 23 13 107 31 23 10 8 7 19 14 10 8 7
180 250 0 -30 0 -22 0 -15 0 -12 0 -8 | 38 28 15 12 8 38 28 12 9 8 23 17 12 § B
250 315 0 -3 0 -25 0 -18 — — — — |44 31 18 — — |44 31 14 — — |26 19 14 — —
315 400 0 -40 0 -30 0 -23 — — — — 50 38 23 — — | 50 38 18 — — |30 23 18 — —
400 500 0 45 0 -35 — — — — — — % 44 — — — |5 4 — — — |34 26 — — —
500 630 o 0 0 40 - - — — — — |6350 — — — |63 50 —— — |38 30 —— —
630 800 g -’% — — - — - — — — = === =|=====|== ===
BOO 1000 o-1m| - — — — — — — — = === =|== == =|= = = =
1000 1250 g-125 — — — — — — — — = === =|=====|== ===
1250 1600 0-10 — — — — — — — — = === =|=====|== ===
1600 2000 o-20 — — — — — — — — = === =|=====|== ===

1) The dimensicnal difference Aqs of the measured bore diameter applied to Classes 4 and 2 is the same as the tolerance of dimensional
difference A gmp of the mean bore diameter within a plane. However, the dimensional difference is applied to diameter series 0,1, 2, 3and 4
for Class 4, and also to all the diameter series for Class 2.
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Tolerance of radial bearings (except tapered roller bearings)

Table 6.4 (2) Outer rings

Nominal Deviation of mean outside diameter Variation of outside diameter in a single plane &
outside diameter in a single plane
VDsp
D A pmp Open bearing
Diameter series 8 | Diameter series 0, 1 | Diameter series 2, 3, 4
mm ClassO Class6 Class5 Class4™ Class 2 | Cassl Oasf Clss5 Cassd Clss? | Clss0 Class Clss Coss Class? | Cass) i Chs 5 s s
Over  Incl. | Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Max. Max. hax.
258 6 0o -8 0 -T 0 -5 0 -4 0 -25|] 10 9 5 4 25 8 7 4 3 251 6 5 4 3 25
6 18 o -8 0 -T 0 -5 0 -4 0 -25|]10 9 5 4 25 8 7 4 3 25 6 5 4 3 25
18 30 0o -9 ¢ -8 0 -6 0 -5 0 -4 12 10 6 5 4 9 8 5 4 4 7 6 54 4
30 50 0 -11 ¢ -& 0 -7 0 -6 0 -4 14 11 7 6 4 11 9 5 5 4 B 7 55 4
50 80 0 -13 0 -11 0o -9 0 -7 0 -4 16 14 9 7 4 13 11 7 5 4 10 8 75 4
80 120 0 -15 0 -13 0 -0 0 -8 0 -5 19 16 10 8 5 19 16 B 6 5 11 10 8 6 65
120 150 0 -18 ¢ -15 0 -11 0 -8 0 -5 2319 11 9 5 23189 B 7 5 14 11 8 7 5
150 180 0 -25 0 -18 0 -13 0 -10 O -7 31 23 13 10 7 31 23 10 8 7 19 14 10 8 7
180 250 0 -30 0 -20 0 -15 0 -11 0 -8B 38 25 15 11 B 38 2511 8 B 23 15 11 B 8
250 315 0 -35 0 -25 0 -18 0 -13 0 -8B 44 31 18 13 B 44 31 14 10 8 26 19 14 10 8
315 400 0 -40 0 -28 0 -20 0 -15 O-10 50 35 20 1510 50 35 15 1110 30 21 15 11 10
400 500 0 45 ¢ -33 0 -23 — — — — 56 41 23 — — 56 41 17 — — [ 34 25 17 — —
500 630 0 50 0 -38 0 -286 — — — — 63 48 28 — — 63 48 21 — — [ 38 29 21 — —
630 800 0 -f5 0 45 0 -3 — — — — 94 56 35 — — | 94 56 26 — — [ 55 34 26 — —
8OO 1000 0-100 0 -60 — — — 2505 — — — (IR FEE— — IR AR —
1000 1250 DES1I5RE R = === =|=====|==== =
1250 1600 0160 — — — — — — — — = === =|=====|==== =
1600 2000 0-200 — — — — — — — — = === =|=====|==== =
2000 2500 0-2s¢ — — — — — — — — = === =||=====|==== =

5) The dimensional difference A ps of the measured outer diameter applied to Classes 4 and 2 is the same as the tolerance of dimensicnal
difference A pmp of the mean cuter diameter within a plane. However, the dimensional difference is applied to diameter series 0, 1, 2, 3 and 4
for Class 4, and also to all the diameter series for Class 2.
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Tolerance of radial bearings (except tapered roller bearings)

Unit: tm
Variation of mean Radial runout | Perpendicularity| Axial runout Deviation of a single inner ring width Variation of
bore diameter of inner ring ofinnerring | of inner ring inner ring width
of assembled  [face with respect| of assembled
Vamp bearing to the bore bearing ABs 7 Vs
Kia Sd Sia® MNormal bearings Duplex bearings
(s () Clss f Closs 3 Ol Oass D | Cloms (0 Cef Class Clsd Cass ]| Class 5 Class & Class? | Class 5 Classd Class | Class () Class 6 Class 5 Classd Class? | Cless) Class 6 Closs 5 Classd | Ulesl Ul (s § (lwd (il
Max. Max. Mazx. Max. Upper Lower Upper Lower Upper Lower | Upper Lower Upper Lower Max.
6 5 3 2 15|/ 10 5 42515 7 3 15( 7 3 15(0 -40 0 -40 0 -40(— — 0-250| 12 12 5 2515
6 5 3 2 15/ 10 6 42515 7 3 15( 7 3 15( 0 -120 0 -40 O -40( O -250 0-250| 1515 5 2515
& 5 3 2 15 10 7 42515 7 3 15( 7 3 15( 0 -120 0 -B0 O -BO| O -250 0-250| 20 20 5 2515
8 6 3 2515) 13 8 43 25| 8 4 15( 8 4 25( 0 -120 0-120 0 -120( O -250 0-250| 20 20 5 2515
9 8 4 3 15/ 1510 54 25| 8 4 15( 8 4 25( 0 -120 0-120 0 -120( O -250 0-250| 20 20 5 3 15
11 9 5 352 2010 54 25( 8 5 15| &8 5 25| 0 -150 0 -150 0 -150| O -380 0-250| 25 25 & 4 15
1511 5 4 25| 2513 65 25| & 5 25( 9 5 25( 0 -200 O -200 O -200( O -380 0-380| 2525 74 25
1914 7 5 35/ 3018 86 25|10 6 25(10 7 25| 0 -250 0O -250 0O -250( O -500 0-380| 30 30 8 5 25
1914 7 5 35/ 3018 86 5 |10 6 4 (10 7 5 0 -250 0-250 0 -250( O -500 0-380| 30 30 85 4
2317 B8 6 4 40 20 10 8 5 (11 7 5 13 B 5§ 0 -300 0-300 0 -300( O -500 O-500| 30 30106 5
2619 9 — —| 50 2513 — 13 — — |15 — — | 0-3% 0 — — —|0-5000 — (33513 — —
w2312 — —| 6030015 — —|15 — — (20 — — |0 4000 — — —|(0-630 0 — | 40 4015 — —
#*#%- — —|6538hB—-—-—-—-|------|040-- - - (- = = —| 5045—- — —
$#0- - -\ mM0M0L---1---(--—=(0-0-- - - —-—(- - = —]16050—- - —
=== =|als== === =|= = =1 = == = =|= = ==|Ilil=== =
== = =|al= == == = == = =||ll = == = =|= == =|il=== =
g — — — M- - - —jI= = —|[= ==\ - = - - —[= = = — |1 - - — —
Mm-- - —|120- - - — |- = —|- = =08 = = = — —|j= = = — 18— — — —
M- -- - M- -—--|\- - -|- - -0 - - - - —-—|- - - — 140 —— — —

2) Applies to ball bearings such as deep groove ball bearings and angular ball bearings.  4) The nominal bore diameter of bearings of 0.6 mm is included in this dimensional division.
3) Applies to individual raceway rings manufactured for combined bearing use.
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Tolerance of radial bearings (except tapered roller bearings)

Unit: wem
Variation of outside diameter| Variation of mean Radial runout of  |Perpendicularity| Axial runout | Deviation Variation of
ina single plane VDspS) outside diameter outer ring of of outerring | of outer ring | of a single outer ring width
Sealed/shield bearings assembled bearing | 0utsidesurface | ¢ oo mbled | outer ring
diameter with respect ; -
Diameter series Vomp Kea to the face e e Ves
234 01234 So Sea® Acs
Class0  Class 6 |Cess0 Oass6 ClassS Oass4 Class | Class Oass 6 Class 5 Olassd Class? | Class5 Class4 Class? | Class 5 Class 4 Class2 | Al classes | Class 06 Class 5 Class4 Class 2
Max. Maux. Max. Max. Max. Max.
10 9 6 5 3 2 15(15 8 5 3 15| 8 4 15| 8 5 15 5 25 15
10 9 & 5 3 2 15(15 8 5 3 15| &8 4 15| 8 5 15 |Dependson |(Dependson 5 2.5 15
12 10 7 6 3 252 15 ¢ 6 4 25| &8 4 15| 8 5 25 |toeranceof |tolerancesf 5 25 1.5
16 13 8 7 43 2 | 2010 7 5 25| 8 4 15| 8 5 25 f”*j';:;f?“m ]"Jj'"fie'f””s 25 15
20 16 10 8 5 352 | 2513 8 54 | 8 4 15|10 5 4 _'Mbé“___ LAt 6 3 15
26 20 |11 10 5 4 25(3518 10 6 5 | 9 5 25|11 6 5§ |OMEANE \SMEDEWE g 4 35
30 25 14 11 6 5 25| 40 20 11 7 5 10 5 25|13 7 5 8 5 25
38 30 19 14 7 5 35| 4523 13 8 5 0 5 25|14 8 5 8 5 25
= = 2315 8 & 4 50 25 15 10 7 |11 T 4 15 10 7 10 7 4
= = 2619 9 7 4 60 30 18 11 7 |13 8 5 18 10 7 11 7 5
= = 30 21 10 8 5 70 35 20 13 8 13 10 7 20 13 8 13 8 7
= = 34 25 12 — — (80 40 23 — — |15 — — |23 — — 15 — —
= = 3329 4 — —|10050 25 — — |18 — — |35 — — 18 — —
= = 50 34 18 — — (12060 30 — — |20 — — |30 — — 20 — —
= = ib45 — — — (4075 — — —|— — —|— — — = = =
= = = = = = = |ill= == =|= = =|== = = = =
= = - — - — —w’\|m- - - —|= = —|= = = = = =
= = = == = =|#Hll= == =|= = =|= = = = = =
= = = == = =|E"Ell= == =|== =|== = = = =
&) Applies to cases where snap rings are not installed on the bearings. 8) The nominal bore diameter of bearings of 2.5 mm is included in this dimensional division

T) Applies to ball bearings such as deep groove ball bearings and angular ball bearings.
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Bearing Damage and Cause

Causes
. . . L. Bearing
Handlin Bearin riphery | Lubrication Load Speed ]
g & PEMphEry P selection
= = == - = = — a = =
aeg 23|22 |853|0|135|FE1EF||F|RSS | |EE(EF(35
3= 0 h=] E|La = == o =R P 2
ng= (83 (F3|FeS s ed|=2(ele|og n oz [=8 [=R
= = = =] b= m =
Bearing EEE o o TDNJE‘E g8|Fn|Be|e|2|B88 |25 |25
d Damaged parts S5 |28 gg'gan'ﬂ = l5F %ii = 508 g'Eq:-g_ b IEe
dmage 8ok g = = @ lclosn|S s |law|= (= |00 o |
gan| S|3e|TFL|8 57|23 |%a|a|e|”2 |5| TlEe|3T
3 5o o wm A - = =1 g m 3 = g o |k -
g o = c a —_ R— = =3 ad [ad o = o | ® R EL
2 3 Sw | @ __,3 = o |m |2 =] 3 B (pe
o g |33 | A g3z = 2 - —
| ©| alpEs 5| &| 3 O =
= - | o XD 3 o |2 E_ =3
o @ (3 o
=3 o o =< N
< | =5
= et ~+
=2
Flaking Ra;eway surfacef O ®) O Ol O oo |0 .
(separation) | rolling element surface -
Seizure Raceway/ ] O O O | O |0 O O
rolling element/cage - e i - -
Cracks/chips | Raceway/rolling element 8] O o QO Q
Cage Rivets break or become o O O ololo O O
damage oose
Rolling path =
Ep Raceway surface O O O
skewing
V' =1 L =
Raceway surface/
Smearing/ "_:ullngf.*e*"e*: surfacef o o o ol o o
scuffing rib surface/
roller end surface
Rust/ Rust on a part of ar the
- entire surface of the o 8] O o | o
COrrosion . o
rolling element pitch
Re-;:! rust on fitting o o O
surface
Fretting Brinelling indentations
form on the raceway of o o O O O
the rolling element pitch
Raceway surface/
rolling element surface/ = =
Wear . . ! ) ) @] )
rib surface/ - -
roller end surface
Pits form cn the
Electrolytic | raceway. o
COrmosion The pits gradually grow -
into ripples.
Dents and Ra;eway surface/ o o o lo
scratches rolling element surface
Creeping Fitting surface Q| O O O o
Speckles and Raceway surface, = = =
discoloration | rolling element surface = - -
. Raceway surface,
Peelin i ! o o O
g rolling element surface - = -
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Cage type for deep groove ball bearings

Cage type Pressed cages Machined cages
Bearing series ; .

67 6700~ 6706 —

68 6800~ 6834 6836~ 68600
69 6900~ 6934 6936~ 69,7500
160 16001~ 16052 16056~ 16072
60 6000~ 6052 6056~ 6084

62 6200~ 6244 —

63 6300~ 6344 —

64 6403~ 6416 —
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