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Miniature Ball Bearing

The dimensional range of miniature and extra small bearings are defined as those with bore diameter less than 9
mm and those with bore smaller than 10 mm and outer diameter larger than 10 mm.

Boundary dimensions for both metric and inch series are in accordance with the internationally specified ISO
and ANSI/ABMA standards. The most widely used sealed and shielded type ball bearings generally have a 1 - 2
mm wider width dimension than open type bearings. The main variations of these bearings are shown in Table 2.
Miniature and extra small size ball bearings can also utilize snap rings, which simplify assembly within the
housing. These bearings with snap rings can also be found in the dimensional tables in this catalog.

Among the most generally used sealed and shielded bearings are standard ZZ and ZZA type which incorporate
non-contact steel shield plates. Fig. 1 also shows non-contact type rubber sealed LLB and resin sealed SSA type

bearings, as well as the contact-type rubber sealed LLU bearing.

Rubber sealed Rubber sealed Resin sealed
(non-contact type) (contacttype) (non-contact type)
LLE LLU S5A
Fig. 1
Standard type code Flange-attached type code
Type
Construction Metric series Inch series Construction Metric series Inch series
] & R FL& FLR
Open t i 7 7
pen type @ BC — FLBC
X XZZ RAXXZZ — ] FLE X X X 27 FLRAX X ZZ
Shielded type (L )] W6 X X ZZ EON FLW6 X X X ZZ
WBC XX XZZ T T FLWBC X X Z£

Mote: 1. Representative codes are shown. For further details, please refer to dimension tables.
2. May change to ZA or SA for shielded type bearings, according to the bearing number.
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Cages:
Miniature bearings use steel cage or nylon cage mostly.

Precision Level:

Table 3 Tolerance and tolerance values for outer ring flange Unit: um
Outer diameter Outer ring Back face Width Width
dimensional surface runout | axial runout deviation unevenness
Accuracy class tolerance for rear surface Seal AcisorAges Ve1s or Vezs
Apisor Ap2s Sb1
Upper Lower Max. Max. Upper Lower Max.
Class 0 - - Identical to same
Class 6 _ _ bearing’s inner ring Vas.
Class § * g 1 dentical to .
. ass 1 P
150 standard (see table below) garre ?ec ing's
Class 4 4 7 inner ring A ps. 25
1)
Class 2 15 3 1.5
4
1) Applies to nominal outer diameter [ of 18 mm or less.
#* Unit: grm
Flange nominal outer | Quter diameter dimensional
diameter tolerance
D1 or D3 ApisorApzs
mm
Owver Incl. Upper Lower
— 10 +220 -36
10 18 +270 -43
18 30 +330 -52
30 50 +390 -62
Clearance (radial) level:
Table 4 Radial internal clearance for high precision bearings Unit: m
MIL
Standard Tight Standard Loose Extra Loose
Code C25 CNS CNM CNL C35 C3M C3L
Internal Min. Max. | Min. Max. Min. Max. | Min. Max. | Min. Max. Min. Max. | Min. Max.
clearance 0 5 3 8 5 10 8 13 10 15 13 20 20 28

Mote: 1. These standards are specified in accordance with MIL B23063. However, NTN codes are shown.
2. Clearance values do not include compensation for measuring load.
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Accuracy characteristics

Measurement methods

Radial runout
of inner ring
of assembled bearing
(Kia)

Measuring load

Measuring load

Radial runout 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
of outer ring
of assembled bearing
(-"i-ea)

Radial 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
revelution.

Axial runout
of inner ring
of assembled bearing

(Sia)

Measuring load Measuring load

Axial runout of the inner ring is
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 load

-

Measuring load

e

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

(Sa)

B

=

The squareness of the inner ring
side surface is the difference
between the maximum and
minimum readings of the
measuring device when the inner
ring is turned one revolution
together with the tapered
mandrel.

Perpendicularity
of outer ring
outside surface
with respect to the face

(SD)

1.2r=max

1.2r=max

A=)

| Reinforcing plate

The squareness of the outer ring
outer diameter surface is the
difference between the
maximum and minimum
readings of the measuring device
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| Class6 | Class5 | Class 4 | Class 2 | Radial bearings
standard (JIS) JISB1514-2 ClassO | Class6 | Class5 | Class4 | — | Thrust bearings

Normal
150 492 class | Class6 | Class5 | Class 4 | Class 2 | Radial bearings
Class BX
International N |
Organization for 150 199 glra?? Class6 | Class 5 | Class 4 == Thrust bearings
Standardization (I50) = = :
- race v |r1ace nn| T2PEred roller bearings
150 578 Class 4 — Class 3 | Class0 |Class 00| o b cariac
1501224 — — Class 5A|Class 44| — Precision instrument bearings
Deutsches Institut fur
0 4 I+
Normung (DIN) DIN 620 PO (205 BS P4 P2 All types
: : ANSI/ABMA ABEC-1 | ABEC-3 | ABEC-5 ~ | Radial bearings
American National Std.20 1 RBEC-1 | RBEC-3 | RBEC-5 SEEC NG {excluding tapered roller bearings)
Standards Institute (ANSI) R UATRAR Taperdrallir besrhes
: : NS s 5 - ad roller bearir
American Bea,rmg <td.19.1 Class K [ Class N | Class C | Class B | Class A (Metric series)
Manufacturer's
Association (ABMA) ANSI/ABMA : = Flace 0 |Clace np| T2Pered roller bearings
Std. 10 Class4 [ Class 2 | Class 3 | Class 0 |Class 00 (Inch series)
How to select bearing — housing tolerance range:
Housing
ce|”’ A
JISClass 0 - H7 I
Bearing J6|J7
NE o<
Loose fit Transition fit
Tight fit
Fit
Transition fit Tight fit
pb
nb
JIS Class 0 m5|m6 ns
/| Bearing ﬂ ks | k6
ol
25|g6
Shaft
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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

Miniature Ball Bearing
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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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Bearing Damage and Cause
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Causes
. . . — Bearing
Handlin, Bearin riphery | Lubrication Load Speed ]
g & pErphery P selection
= Cl=1 5 s|ls|s5Cc|= T m |83 T w m
2583228 |E93|T|3E|FE(BR(R|F |2 B |EE37 3%
= =8 F o S T|m |2 F(Ly B
n o= N_a ‘E-‘h So S S |E =2 B B I24& o | =8 |=K
. = Twn | = = o S A o |g L] -
Bearing éég |2y g’n,“’“:‘u-,?ﬂ Em %g -ulg, 2|2 SH-E = 33-%3.3%
dama Damaged parts tag|e-|53|B3S|g|o2|gg|loa|2|2|588 5|8 |za|Be
ge o8 = & = u Eleo|zaS|a<|= (= |gza|a < |g=|3=<
558 | 2\ 5x|TF23 (83 [S3|oa|a|a|?3|5| F|25|2s
= 5o L = = = 3 H- & E] 2 w
= 0 = = 8 o |od 3 LT od
g O = = g — -4 o = o 3
5 s =0 (2 &3 = m | m | Z o - [&] [&]
a g(3Z23|e|~a = = S g SR =
= & alagz(7| & & F|2|g| @ =
= w2 |.m Q =
L Fm % 3 FAERES =
- & gz = a
o= |a ~ |5
2 (S =
Flakin Raceway surface/ = =
E -Eway = o O O O Ol © O |10 |0 O
(separation) | rolling element surface
Seizure e &) O O O O | O O O
rolling element/cage - - - - = = =
Cracks/chips | Raceway/rolling element O QO ) QO Q
Cage Rivets break or become o O o ololo o O
damage oose i -
Rolling path =
IEP Raceway surface o O O
skewing
aceway surface
R y surface/
Smearin, rolling element surface/ - - -
g/ noing | : O o Q|0 |0 9]
scuffing rib surface
roller end surface
Rust/ Rust on a part of or the
. entire surface of the ] @] O o Q
COrrosion i .
rolling element pitch
REC! rust on fitting o O O
surface -
Fretting Brinelling indentaticns
form on the raceway of ] ) @] O Q
the rolling element pitch
Raceway surface/
rolling element surfacef = =
Wear ) . ! &) O O O
rib surface/ - - - -
roller end surface
Pits form on the
Electrolytic | raceway. o
COTToSion The pits gradually grow -
into ripples.
Dents and Ra;eway surface/ o O o |lo
scratches rolling element surface -
Creeping Fitting surface o | O o O ]
Sper_klesand Ra;eway surface/ o o o
discoloration | rolling element surface
. Raceway surface/
Peelin i ! o O O
g rolling element surface - - =
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®Miniature and Small Size Ball Bearings ®Miniature and Small Size Ball Bearings

Metric series
B Dynamic equivalent radial load
5 - 5 [ *B; co 6 Pi=XFr+YFa
— B— ~ B ~—B1— L L
P — r AF 5T 1 ji ra Jo-Fa o %ée %>e
n@n QN E@N n@n m@N tO i . o X[V[X[¥
r ; r s ﬂ i i (V 0.172( 0.19 2.30
D d D d $D) Do Do Da da  gda 0.345| 0.22 1.99
# # e ? # s ﬂ 751 (] 0.689| 0.26 171
n@= Ol O O O () o - 103|028 Lss
- L 1\ s Gl e 1.38 | 0.30| 1 | 0 |0.56] 1.45
— I B i 2.07 | 0.34 1.31
Open type With single ~ With double Open type With flanged OR With flanged OR gﬁ 82223 %(1)3
shield shield with flange and single shield and double shield 6.89 | 0.44 100
(2) (Z2) (FL) (FL--2) (FL--Z2) Static equivalent radial load
Por=0.6Fr+0.5Fa
d 1.5~5mm When Por<Fr use Por=Fr.
Boundary dimensions Basic load rating  Fatigue Factor Allowable Bearing numbers ) ; Installation-related dimensions ~ Mass (approx.)
load speed With With mm
mm dynamic  static limit min-1 With With  Open type flanged OR flanged OR
N N Grease il Open type single double with and single and double da Dq Tas  Open Opentype
d D B Bl Di Dy Ci Cz 7rsmn® Cr Cor Cu  fo lubrication lubrication shield shield  flange shield shield ~ Min.  Max? Max.  Max. type withflange
4 12 2 5 5 04 06 0.15 113 29.0 0.77513.6 88000 100 000 68/1.5 W68/1.5SA SSA FL68/1.5 FLW68/1.58A SSA 23 24 32 0.05 007 0.09
15 5 2 26 65 65 06 08 015 189 51.0 1.35 13.3 79000 93 000 69/1.5A W69/1.5ASA SSA FL69/1.5A FLW69/1.5ASA SSA 27 29 38 0.15 0.18 0.24
6 25 3 75 75 06 08 015 305 86.0 2.28 123 71000 84 000 60/1.5 W60/1.5ZA ZZA FL60/1.5 FLW60/1.5ZA ZZA 27 38 48 0.15 035 042
4 12 — — — — — 0.05 115 37.0 0.970 14.8 83000 98 000 672 — — — — — 25 26 35 005 006 —
5 15 23 6.1 6.1 05 0.6 0.08 189 51.0 1.35 13.3 74000 87 000 682 W682SA SSA FL682 FLW682SA SSA 28 29 42 008 013 0.17
5 2 25 — — — — 0.1 189 51.0 1.35 13.3 74000 87 000 BC2-5 WBC2-55A SSA — — — 28 29 42 0.1 0.16 —
2 6 23 3 7.5 75 06 08 015 310 89.0 2.37 128 67000 79 000 692 W692SA SSA FL692 FLW692SA SSA 32 33 48 0.15 0.31 0.38
6 25 — 72 — 06 — 0.15 310 89.0 2.37 128 67000 79 000 BC2-6 — —  FLBC2-6 — — 32 33 48 0.15 032 0.38
7 25 — — — — — 0.15 430 120 320 11.9 59000 70 000 BC2-7A — — — — — 32 36 58 015 044 —
7 28 35 85 85 07 09 015 425 125 3.30 12.4 62000 73 000 602 W602ZA ZZA FL602 FLW602ZA ZZA 32 37 58 015 054 0.64
5 15 23 — — — — 0.08 169 59.0 1.56 15.0 70000 82 000 67/2.5 W67/2.5ZA ZZA — — — 31 33 44 008 011 —
6 18 26 71 71 05 0.8 0.08 231 73.0 192 142 65000 76 000 68/2.5 W68/2.5ZA ZZA FL68/2.5 FLW68/2.5ZA ZZA 3.1 36 48 008 022 0.26
25 7 — 3 — 82 — 0.6 0.15 315 96.0 253 13.7 59000 70 000 — WBC2.5-7ZA ZZA — FLWBC2.5-7ZA ZZA 37 4 58 0.15 0.6 0.67°
. 7 25 35 85 85 07 09 015 315 96.0 2.53 13.7 59000 70 000 69/2.5 W69/2.5SA SSA FL69/2.5 FLW69/2.5SA SSA 37 4 58 0.15 043 0.53
8 25 28 92 — 06 — 0.15 475 152 4.05 132 56 000 66 000 BC2.5-8 WBC2.5-8ZA ZZA FLBC2.5-8 — — 37 43 6.8 0.15 057 0.65
8 28 4 9.5 95 0.7 09 015 610 174 7.05 11,5 56 000 66 000 60/2.5 W60/2.5ZA ZZA FL60/2.5 FLW60/2.5ZA ZZA 37 41 68 015 072 0.83
6 2 25 72 72 06 06 0.08 268 94.0 247 14.7 60000 71000 673 WA673SA SSA FL673 FLWA673SA SSA 36 41 54 008 02 0.26
7 2 3 8.1 81 05 08 0.1 430 130 3.45 129 58000 68 000 683 W683Z zz FL683 FLW683Z zz 39 41 58 0.1 0.33 0.38
8 25 — 92 — 06 — 0.15 620 180 725 11.9 54000 63 000 BC3-8 — — FLBC3-8 — — 42 44 68 0.15 052 0.6
3 8 3 4 95 95 07 09 0.15 620 180 725 11.9 54000 63 000 693 w6932 Y74 FL693 FLW693Z Y74 42 44 68 0.15 061 0.72
9 25 4 102 106 06 0.8 0.15 700 219 8.85 124 50000 59 000 BC3-9 WBC3-9ZA ZZA FLBC3-9 FLAWBC3-9ZA ZZA 42 5 78 015 071 0.79
9 3 5 105 105 0.7 1 0.15 700 219 8.85 124 50000 59 000 603 W603Z zz FL603 FLW603Z zz 42 5 78 015 0.92 1
10 4 4 115 115 1 1 0.15 710 224 9.05 12.7 50000 58 000 623 623Z zz FL623 FL623Z zz 42 52 88 015 1.6 1.8
7 2 25 82 82 06 06 0.08 246 88.0 2.31 153 54000 63 000 674A  WAG674ASA SSA FL674A FLWA674ASA SSA 46 5 6.4 0.08 028 0.35
8 2 3 92 92 06 06 0.08 440 140 5.65 13.9 52000 61 000 BC4-8 WBC4-8Z Y44 FLBC4-8 FLWBC4-8Z Y44 48 5 6.8 0.08 0.38 0.46
9 25 4 10.3 103 06 1 0.15 710 224 9.05 12.7 49 000 57 000 684AX50 W684AX50Z ZZ FL684AX50 FLW684AX50Z ZZ 5 52 7.8 0.1 0.67 0.76
10 3 4 112 116 06 0.8 0.15 720 235 9.50 13.3 46 000 55 000 BC4-10 WBC4-10Z ZZ FLBC4-10 FLAWBC4-10Z ZZ 52 6 88 0.15 1 1.1
4 11 4 4 125 125 1 1 0.15 790 276 111 13.7 45000 52 000 694 694Z zz FL694 FL694Z Y74 52 64 98 015 1.8 2
12 4 4 135 135 1 1 0.2 1080 360 144 128 43000 51 000 604 6042 Y44 FL604 FL604Z zz 56 6.6 104 02 21 2.3
13 5 5 15 15 1 1 0.2 1450 490 19.8 124 42000 49 000 624 624Z Y44 FL624 FL624Z zz 56 62 114 02 32 3.5
16 5 5 — —_ — —_ 0.3 1940 680 23.1 124 37000 44 000 634 634Z zz — — — 6 7.6 14 0.3 5.1 —
8 2 25 92 92 06 06 0.08 241 91.0 2.39 158 49000 57 000 675 WA675Z Y44 FL675 FLWA675Z zz 56 6 74 0.08 032 04
5 9 25 3 102 102 06 0.6 0.15 555 211 555 14.6 46 000 55 000 BC5-9 WBC5-9Z Y44 FLBC5-9 FLWBC5-9Z Y44 52 61 78 0.15 055 0.63
10 3 4 112 116 06 08 0.15 790 276 111 13.7 45000 52 000 BC5-10 WBC5-10Z 2ZZ FLBC5-10 FLAWBC5-10Z ZZ 62 64 88 0.15 088 0.97
1) Smallest allowable dimension for chamfer dimension 7. 2) This dimension applies to sealed and shielded bearings. 3) Values for double shielded bearings are shown.
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®Miniature and Small Size Ball Bearings

— B— —B1—
—B— ~—B1— —B1— —Ch L—Co
1, ‘ 1 | H S
jzo= | E@N £ON ozl E@N
¢D gid ¢ ¢‘d $D1 ¢Do
T T | E— Li
Open type With single ~ With double Open type With flanged OR
shield shield with flange and single shield
@ (22) (FL) (FL---Z)
d 5~9mm
Boundary dimensions Basic load rating  Fatigue Factor Allowable
load speed
mm dynamic  static limit min-1
N Grease QOil
d D B Bi D1 D2 C1 Co Tsmn? Cr Cor Cu  Jfo lubrication lubrication
1 — 4 — 126 — 08 0.15 795 282 114 14.0 43000 51 000
11 8 5 125 125 08 1 0.15 795 282 114 140 43000 51 000
13 4 4 15 15 1 1 0.2 1190 430 17.3 134 40000 47 000
5 13 — 5 — 15 — 1 0.2 1190 430 17.3 13.4 40000 47 000
14 5 5 16 16 1 1 0.2 1470 505 20.5 12.8 39000 46 000
16 5 5 18 18 1 1 0.3 1940 680 23.1 124 37000 44 000
19 6 6 — — — — 0.3 2590 885 645 121 34 000 40 000
10 25 3 112 112 06 06 0.1 515 196 5.15 15.2 43000 51 000
12 3 4 132 136 06 0.8 0.15 920 365 14.8 145 40000 47 000
183 85 5 15 15 1.0 1.1 0.15 1200 440 17.5 13.7 39000 46 000
6 15 5 5 17 17 1.2 1.2 02 1490 530 21.3 13.3 37000 44 000
16 6 6 — — — — 0.2 1960 695 281 127 36000 42 000
17 6 6 19 19 1.2 1.2 0.3 2430 865 350 123 35 000 42 000
19 6 6 22 22 15 15 03 2590 885 645 121 34 000 40 000
11 25 3 122 122 0.6 0.6 0.1 610 269 7.05 15.6 40 000 47 000
183 8 4 142 146 0.6 08 0.15 915 375 152 14.9 38 000 45 000
7 14 35 5 16 16 1 1.1 0.15 1300 505 204 14.0 37000 44 000
17 5 5 19 19 12 12 03 1780 715 28.8 14.0 35000 41 000
19 6 6 — — — — 0.3 2480 910 60.0 12.9 34000 40 000
22 7 7 — — — — 03 3700 1400 97.0 125 32000 37 000
12 25 35 132 136 06 08 0.1 570 252 6.60 159 38000 45 000
14 35 4 156 156 08 08 0.15 910 385 155 152 36000 43 000
8 16 4 5 18 18 1 11 02 1780 715 288 140 35000 41 000
19 6 6 22 22 1.5 1.5 0.3 2200 865 35.0 13.8 33 000 39 000
22 7 7 25 25 15 15 03 3700 1400 97.0 125 32 000 37 000
24 8 8 — — — — 0.3 4450 1590 122 11.7 31000 36 000
14 3 45 — — — — 0.1 1020 465 188 15.5 36 000 42 000
17 4 5 19 19 1 1.1 02 1910 820 33.0 14.4 33000 39 000
9 20 6 6 — — — 03 2750 1090 440 135 32000 38 000
24 7 7 — — — — 0.3 3750 1450 945 129 31000 36 000
26 8 8 06 5050 1960 138 12.4 30000 35 000
1) Smallest allowable dimension for chamfer dimension 7.
B-50
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WBW
5 Dynamic equivalent radial load
T WH*CE Pr=XFr+YFa
_ - fofal | Bse| Be
g@j T - cor X[V [X] ¥
‘ ﬂ i (V 0.172| 0.19 2.30
$D2 ¢Da ¢da  gda 0.345| 0.22 1.99
(] 0.689| 0.26 171
o Lo 12188, | b 12
1 | 2.07 | 0.34 1.31
. 3.45 | 0.38 1.15
With flanged _OR 517 | 0.42 104
and double shield 6.89 | 0.44 1.00
(FL--Z2) Static equivalent radial load
Por=0.6Fr+0.5Fa
When Por<Fr use Por=Fr.
Bearing numbers Installation-related dimensions ~ Mass (approx.)
With With mm g
With With  Open type flanged OR flanged OR
Open type single double with and single and double da Dq 7as  Open Open type
shield shield flange shield shield  Min.  Max? Max.  Max. type withflange
— WBC5-11Z2 ZZ — FLWBC5-11Z2 2ZZ 62 68 98 02 1.89 29
685 w6852 zz FL685 FLW685Z zz 62 68 98 015 1.1 1.3
695A  695AZ zz FL695A  FL695AZ zz 66 69 114 02 24 2.7
= WBC5-13Z2 2z — FLWBC5-13Z 2z 66 69 114 02 349 37
605 605Z Y44 FL605 FL605Z Y24 66 74 124 02 35 3.9
625 625Z Y44 FL625 FL625Z Y74 7 76 14 03 438 5.2
635 6352 zz — — — 7 9.5 17 03 8 —
676A  WA676AZ zz FL676A  FLWA676AZ 2Z 66 67 92 01 065 074
BC6-12 WBC6-12Z2 ZZ FLBC6-12 FLAWBC6-12Z ZZ 72 79 108 0.15 1.3 1.4
686 W686Z Y44 FL686 FLW686Z Y44 7 72 11.8 0.15 1.9 2.2
696 6962 zz FL696 FL696Z zz 76 7.8 134 02 38 4.3
BC6-16A BC6-16AZ  ZZ — — — 76 8 144 02 52 —
606 6062 zz FL606 FL606Z zz 8 8.6 15 03 6 6.5
626 626Z 2z FL626 FL626Z zz 8 9.5 17 0.3 81 9.2
677 WA677Z Y44 FL677 FLWAG677Z Y44 78 81 102 0.1 0.67 0.77
BC7-13 WBC7-13Z2 2z FLBC7-13 FLAWBC7-13Z 2Z 82 89 118 0.15 14 1.5
687A W687AZ 2z FL687A FLW687AZ Y44 82 87 128 0.15 2.1 2.4
697 6972 Y44 FL697 FL697Z zz 9 10 15 03 52 5.7
607 607Z Y44 — — — 9 104 17 03 8 —
627 6272 zz — — — 9 122 20 0.3 13 —
678A W678AZ Y44 FL678A FLAW678AZ Y44 88 91 112 041 0.75 0.86
BC8-14 WBC8-14Z2 2z FLBC8-14 FLWBC8-14Z 2z 92 95 128 0.15 1.8 1.9
688A  W688AZ zz FL688BA  FLW688AZ zz 96 10 144 02 3.1 35
698 6982 zz FL698 FL698Z zz 10 10.6 17 03 7.3 8.4
608 608Z zz FL608 FL608Z Y44 10 12.2 20 0.3 12 13
628 6282 2z — — — 10 121 22 03 17 —
679 W679Z Y74 — — — 9.8 104 132 0.1 14 —
689 W689Z zz FL689 FLW689Z zz 106 10.7 154 02 3.2 3.6
699 699Z zz — — — 11 11.6 18 03 82 —
609JX2 609JX2Z 2z - - — 11 13.1 22 03 14 —
629X50 629X50Z zz - - — 13 13.9 22 0.3 20 —

2) This dimension applies to sealed and shielded bearings.
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3) Values for double shielded bearings are shown.




®Miniature and Small Size Ball Bearings ®Miniature and Small Size Ball Bearings

Inch series
Dynamic equivalent radial load
5 5 B *fi;' o g 6, Pi=XFr+YFa
—B— —B1— —B1— - I
. r H H ’ | fofal | Bse| Be
O =02 I O Fox O ro (Nl aRap e
r ; r ; j | i OT 0.172( 0.19 2.30
D d D éd $D1 D Do Da da  ¢da 0.345/ 0.22 1.99
$ 2 T 1 # s #la ¢ (] 0.689| 0.26 171
QX Gl (O O O () o 103 | 028 Lss
7 T s Gl et o 138 {030 1 | 0 |0.56] 1.45
I — S S 207 | 0.34 131
Open type With single ~ With double Open type With flanged OR With flanged OR gﬁ 82523 %(1)3
sh;eld sI‘;;Id W|thgll_ange and sg'nl_glezshleld and double shield 689 | 0.44 100
@ (Z2) (FL) (FL-2) (FL--Z2) Static equivalent radial load
Por=0.6Fr+0.5Fa
d 1.984 ~9.525mm When Por<Fr use Por=F.
Boundary dimensions Basic load rating Fatigue Factor Allowable Bearing numbers Installation-related dimensions ~ Mass (approx.)
load speed With With
mm dynamic static  limit mint With With Opentype  flangedOR  flanged OR mm g
N N Grease Oil Open type single double with and single  and double da Do 7as  Open Opentype
d D B B Dy C1 Cy 7smn® Cr  Cor  Cu fo lubrication lubrication shield shield  flange shield shield ~ Min.  Max? Max. Max.  type withflange
1.984 6.35 238 3571 752 058 079 0.08 310 89.0 237 128 67 000 79 000 R1-4 RA1-4ZA ZZA FLR1-4 FLRA1-4ZA ZZA 2.8 3.3 55 0.08 0.35 0.41
2380 4762 1.588 2.38 594 046 079 0.08 137 420 1.12 148 73 000 85000 R133 RA133ZA ZZA FLR133 FLRA133ZA ZZA 2.9 3.1 4 0.08 0.12 0.16
i 7938 2779 3571 912 058 0.79 0.13 475 152 4.05 13.2 56 000 66 000 R1-5 RA1-5ZA ZZA FLR1-5 FLRA1-5ZA ZZA 3.2 4.3 71 041 0.69 0.76
6.35 238 2779 752 058 0.79 0.08 315 96.0 253 13.7 59000 70000 R144 RA144ZA ZZA FLR144 FLRA144ZA ZZA 39 4 55 0.08 027 0.33
7938 2779 3571 912 058 0.79 0.08 620 180 725 11.9 54 000 63 000 R2-5 RA2-5Z zz FLR2-5 FLRA2-5Z Y44 4 4.4 7 0.08 0.61 0.68
3175 9525 2779 3571 1072 0.58 079 013 710 224 9.05 127 49 000 58 000 RA2-6 RA2-6ZA ZZA FLR2-6 FLRA2-6ZA ZZA 4 5.2 8.7 0.1 0.88 0.96
9.525 3.967 3.967 11.18 0.76 0.76 0.3 710 224 9.05 127 49 000 58 000 R2 RA2ZA ZZA FLR2 FLRA2ZA ZZA 4.8 5.2 78 0.3 1.3 1.5
12.7 4.366 4.366 — — — 03 1270 395 16.1 11.7 43000 51000 RA2 RA2Z zz — — — 48 54 11 0.3 25 —
3967 7938 2779 3.175 9.12 058 091 0.08 370 133 3.50 14.8 51000 60000 RA155 RA155ZA ZZA FLR155 FLRA155ZA ZZA 48 53 7 0.08 0.54 0.61
7.938 2779 3.175 9.12 058 0.91 0.08 440 143 3.80 14.2 49000 58000 R156 RA156Z zz FLR156 FLRA156Z zz 55 5.6 7 0.08 0.44 0.51
4762 9525 3.175 3.175 1072 058 0.79 0.08 785 268 10.8 13.3 46000 55000 R166 R166Z zz FLR166 FLAR166Z zz 56 5.9 87 0.08 0.8 0.89
12.7 3.967 — — — = 0.3 1450 490 19.8 124 41 000 48 000 R3 — — — — — 6.4 72 11 0.3 2.2 —
12.7 4978 4978 1435 1.07 1.07 03 1450 490 19.8 124 41 000 48 000 RA3 RA3Z Y44 FLRA3 FLRA3Z Y44 6 6.4 11 0.3 2.4 2.7
9.625 3.175 3.175 10.72 058 0.91 0.08 232 940 247 164 43 000 51000 R168A R168AZ AZZ — FLAR168AZ 2ZZ 71 7.3 87 0.08 0.6 0.69
6.350 12.7 3.175 4762 13.89 058 1.14 0.13 920 370 15.0 147 39 000 46 000 R188 RA188ZA ZZA FLR188 FLRA188ZA ZZA 7.2 82 118 0.1 1.6 1.7
: 15.875 4.978 4978 1753 1.07 1.07 03 1640 615 249 136 36 000 43 000 R4 R4Z 2z FLR4 FLR4Z 2z 8 86 142 03 4.4 4.8
19.05 — 7142 — — — 0.41 2590 885 645 121 34 000 40000 — RA4Z Y44 — — — 84 95 17 04 11° —
9525 22.225 — 7142 2461 — 157 0.41 3700 1400 945 127 31000 37000 — R6Z zz — FLR6Z 2z 115 119 202 04 14° 15%
1) Smallest allowable dimension for chamfer dimension 7. 2) This dimension applies to sealed and shielded bearings. 3) Values for double shielded bearings are shown.
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®Miniature and Small Size Ball Bearings

With snap ring groove
With snap ring

WEBW

@®Miniature and Small Size Ball Bearings

Cy—

_

Dynamic equivalent radial load
Pr=XFr+YFa
JoFa Page| Bse
Cor @ = s
XY | X Y
0.172] 0.19 2.30
0.345| 0.22 1.99
0.689| 0.26 1.71
1.03 | 0.28 1.55
1.38 1030 1 | 0 [0.56| 1.45
2.07 | 0.34 1.31
3.45 | 0.38 1.15
5.17 | 0.42 1.04
6.89 | 0.44 1.00

Static equivalent radial load
Por=0.6Fr+0.5Fa
When Por<Fr use Por=F.

S
™ iy
,
Yo 7o
” 7
4D ¢Dy #d ¢DL
-5
Shielded type Shielded type
with snap ring groove with snap ring
(22)
d 5~ 10mm
Boundary dimensions  Basic load rating Fatigue  Factor  Allowable speed Bearing numbers ?
load Shielded type Shielded type
mm dynamic  static limit min? with with
”Na N Grease Oil snap ring snap ring
d D B rsmn” Min.  Cr Cor Cu Jo lubrication lubrication groove
13 4 02 01 1190 430 17.3 13.4 40 000 47 000 SC559ZZN ZZNR
5 14 5 02 02 1470 505 20.5 128 39000 46000 SC571ZZN ZZNR
12 4 0.15 0.1 640 365 — 145 40000 47000 *F-SC6A06ZZ1N ZZ1NR
6 13 5 0.15 0.1 1200 440 17.5 137 39000 46000 SC6A04ZZN ZZNR
15 5 02 02 1490 530 21.3 13.3 37 000 44000 SC6A17ZZN ZZNR
19 6 03 03 2590 885 64.5 121 34000 40000 SC669ZZN ZZNR
8 16 5 02 0.1 1390 585 23.6 14.6 35000 41000 SC890ZZN ZZNR
22 7 03 04 3700 1400 97.0 125 32000 37000 SC850ZZN ZZNR
10 26 8 03 03 5050 1960 138 124 29000 34000 SCO0039ZZN ZZNR
1) Smallest allowable dimension for chamfer dimension r.
2) "% " mark indicates that stainless steel is used.
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Snap ring groove dimensions  Snap ring Installation-related dimensions Mass
dimensions kg
mm mm mm With snap
D1 a b To D3, f da Da Dx Cy Cz Tas 7'Nas ring
Max. Max. Min. Max. Max Max. Min. Max. Max. (approx) Max. Min. Max. Max. (approx.)
12.15 0.88 055 0.2 15.2 055 66 69 114 159 12 06 02 0.1 0.002
13.03 1.28 065 0.06 16.13 054 66 74 124 169 16 06 02 0.2  0.004
11.15 0.78 0.60 0.02 14.2 055 72 79 108 149 11 06 0.15 0.1 0.001
12.15 1.08 0.55 0.2 15.2 055 7 72 118 159 14 06 0.15 0.1 0.002
14.03 1.03 0.65 0.06 17.2 0.6 76 7.8 134 179 14 07 02 0.2 0.004
179 093 080 0.2 22 0.7 8 9.5 17 228 14 07 03 0.3 0.008
1495 053 065 0.05 182 054 96 10 144 189 09 06 0.2 0.1 0.003
208 2.35 0.80 0.2 24.8 0.7 10 12.7 20 255 28 07 03 0.4 0.013
245 220 090 0.3 28.8 0.85 12 135 24 295 28 09 03 0.3 0.02
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