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Super Precision Ball Bearings

Angular Contact

Contact Angle:
2 =15°
3 =25°

No number denotes 0° (deep-groove)
Other number denotes non-standard

wo
WN
HX

Construction:
K deep-groove; high shoulder on both rings
WI angular contact; low shoulder on outer ring
angular contact; low shoulder on inner ring
angular contact; low shoulder on both rings
angular contact; low shoulder on both rings

Precision Class:
MM/MMV super high precision between
ABEC 7 (ISO P4) and ABEC 9 (ISO P2)

MMX ultra-precision « ABEC 9 (ISO P2)

Cage: No cage callout implies Timken® PRC

PRB
PRC
CR
MBR

molded nylon cage

molded reinforced nylon cage
phenolic (composition) -Timken standard

machined bronze

vv —| high-speed seals |

91

04

Wi

CR

DUL

Ball Material:
No material callout
implies steel

C ceramic

Series:

9300
9100
99100
200
300

ultra-light
extra-light
extra-light
light
medium

Bore Size:

00
01
02
03
04

10 mm
12 mm
15 mm
17 mm
20 mm

(04 and up, multiply

these last two numbers

by 5 to get bore in
millimeters)

Preload: Universal Flush Ground

single bearing

duplex pairs of bearings
triplex set of bearings
quadruplex set of bearings
extra-light

light

medium

heavy

An example of
a specification
number for other
than standard.




Super Precision Ball Bearings
Ball Screw Support — Single Row

METRIC Preload Level:
L light
Bore Size: 0.D. Size: M medium
mm mm H heavy (standard)

1
MM 25 BS |62 DU H
]

ABEC 7 (ISO P4): | Ball Screw Support Series Designation for Metric Number | Number of
with tighter lateral bearings in set:
eccentricity DU duplex (2)

TU triplex (3)

QU quadruplex (4)

Preload Level:
INCH L light
M medium
Ball Screw Support Series Designation for Inch Number H heavy (standard)

MM 9310 WI| 2 H DU H
]

ABEC 7 (ISO P4): Relative Size of Bore: Design: Series: Number of

with tighter lateral Larger number Timken No callout denotes bearings in set:
eccentricity larger bore (vs. ABMA) standard capacity DU duplex (2)
specifications H high capacity TU triplex (3)

QU quadruplex (4)
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Super Precision Ball Bearings
Ball Screw Support — Double Row

METRIC

ABEC-7 (ISO P4): Bore Size:
with tighter lateral eccentricity mm

Preload Level:
L light
0.D. Size: M medium
mm H heavy (standard)

L

MM N 5 25 BS 57 PP D M
] [

N non-flanged 5 double row Ball Screw Support Double Seals Number of

F flanged Series Designation bearings in set:
for Metric Number D duplex (2)

Q quadruplex (4)
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Super Precision Ball Bearings
Ball Screw Cartridge Units

METRIC For BU Style outer diameter for
housing insertion
BU bolt-on flanged unit ize: For PB Style center height
PB pillow block (both in millimeters)

Ball Screw Support Number of H heavy preload
Series Designation bearings in set:
for Metric Number D duplex (2)

Q quadruplex (4)




SUPER PRECISION

MEANINGS OF PREFIXES AND SUFFIXES

In the Timken numbering system, the basic number, which denotes
the size and series, is always retained. When special variations are
made, as inthe case of precision bearings, prefixes and suffixes are
added, which have definite meanings as follows:

Prefixes
MM Super Precision ¢ ABEC 7/ABEC 9 (I1SQO P4/P2)

2MM/2MMV Super Precision between ABEC 7 and ABEC 9
(IS0 P4/P2) « Low contact angle - 15 degree
3MM/3MMV Super Precision between ABEC 7 and ABEC 9
(IS0 P4/P2) » High contact angle - 25 degree
MMX Ultra-precision * ABEC 9 ¢ (ISO P2)
Suffixes

K - Deep-groove high shoulder on both inner
and outer ring

WI - Angular contact low shoulder on outer ring

WO - Angular contact low shoulder on inner ring
WN - Angular contact low shoulder on both inner
and outer ring

HX - Angular contact low shoulder on both inner
and outer ring

CR - Composition cage (non-metallic)

MBR - Machined bronze cage
SR ¢ Machined steel cage
PRB - Molded nylon cage
PRC - Molded nylon cage (reinforced)
PRF, PRG ° Special high-performance material

SUL - Universally ground single bearing ¢ Light preload

SUM - Universally ground single bearing  Medium preload

SUH - Universally ground single bearing * Heavy preload
DUL - Universally ground duplex bearings ¢ Light preload

DUM - Universally ground duplex bearings ® Medium preload
DUH - Universally ground duplex bearings ® Heavy preload

TUL - Universally ground triplex bearings  Light preload

TUM - Universally ground triplex bearings « Medium preload

TUH - Universally ground triplex bearings  Heavy preload
QUL - Universally ground quadruplex bearings ®
Light preload
QUM - Universally ground quadruplex bearings ®
Medium preload
QUH - Universally ground quadruplex bearings ®

Heavy preload
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PERFORMANCE

The mostwidely recognized definition of quality is contained within
the ABEC/ISO classes; however some factors affecting performance
of a bearing are not completely defined within these standards. This
allows for a significant range of variability in product performance
among bearing manufacturers. To provide premium performance, all
Timken ball bearing MM, MMV and MMX precision grades comply
with strict controls over these non-specified parameters — all of
which can have a directimpacton the service life and performance
of a bearing.

MM, MMV -
SUPER PRECISION, SUPER HIGH PRECISION
(ABEC 7/9,1SO P4/P2)

Super precision bearings manufactured to the MM(V) tolerance
class operate with running accuracy and performance levels
meeting ABEC 9 (ISO P2) and remaining features at ABEC 7 (IS0
P4) levels. Bore and 0.D. surfaces are coded in micron units for the
convenience of the discriminating machine tool builder striving for
optimum fitting of crucial spindle components.

MMX -
ULTRA-PRECISION (ABEC 9, IS0 P2)

Super precision bearings with closer tolerances and running
accuracies than ABEC 7 (ISO P4) bearings are made to ABEC 9
(IS0 P2) tolerances. Bearings produced to these tolerances are
generally used on ultra-high-speed grinding spindles designed for
tight dimensional tolerances and superfine surface finishes. Contact
your Timken representative for availability of product range.

ANGULAR-CONTACT BEARINGS

2MM-WI types with 15 degree initial contact angle are designed
to meet the needs of machine builders for precision bearings that
will operate at as low a temperature as possible for a wide range
of speeds and operating loads. In order for machines to produce
more accurate work at a higher production rate, the bearings must
provide a high degree of rigidity in both axial and radial directions
while operating at minimum temperatures. For example, precision
machining or cutting tools impose heavier loads on bearings than
those encountered in precision grinding. In the former, speeds are
slower and loads heavier than the latter, where speeds are high
and loads light. The 2MM-W!I Type gives the machine builder the
flexibility required to meet such variations in applications.



3MM-WI, manufactured with 25 degree initial contact angle, are
for use on applications where the loading on the initial bearings is
predominately axial and a high degree of axial rigidity is required.
Typical applications for these are large vertical rotary surface
grinders, horizontal and vertical disc grinders, and thrust bearing
applications for heavy-duty lathes where the bearings must directly
carry extremely high tail stock or chucking pressure.

2MM-WO with 15 degree initial contact angle are designed for
extremely high-speed applications where centrifugal force of the
balls is the principal load on the bearing. Unlike the MM-WI type,
which has a low shoulder outer ring, the 2MM-WO type has full
shoulders on both sides of the outer ring and a low shoulder on
one side of the inner ring. This design permits assembly with a
maximum complement of balls and a one-piece cage that pilots
against the precision-ground lands of the outer ring. This bearing
series is generally supplied with a separable inner ring and ball-
retaining cage along with special race geometry allowing extremely
high-speed operation.

2MMYV and 3MMV-HX are dimensionally interchangeable with
equivalent 9100, 99100, 9300 and 1SO Series 10 and 19 bearings.
These designs enable spindle heads to remove more material in
less time while maintaining superior machining tolerances. This is
achieved through a proven combination of unique ball complements
with precision engineering of raceway geometries.

2MMV and 3MMV-HX VV possess all of the high-speed advantages
of the HX but add pre-lubrication and true-high-speed seals. These
bearing seals help protect the lubricant from outside contaminants
while ensuring internal lubricant retention.

2MMV and 3MMV 99100WN are available with 15 degree or 25
degree initial contact angle and have been developed to operate
under the demanding requirements of high-speed machine tools.
They incorporate design features that permit operation at higher
speeds than standard angular contact ball bearings. The hore,
outside diameter and width are the same as the MM9100 Series.

BALL SCREW SUPPORT BEARINGS

To meet the demands of the servo-controlled machinery field, the
Timken® ball screw support bearings (BSSB) are specially designed
with steep contact angles and offer high levels of stiffness for ball
screw application requirements. Timken’s most recent product
offering in this area is a series of double-row, sealed, flanged (or
cartridge) units that use an integral double-row outer ring to help
simplify installation procedures. Timken offers the following ball
screw support bearing products:

Inch Series BSSB (MM9300).

Metric Series BSSB (MMBS).

Flanged cylindrical cartridge housed units (BSBU).
Pillow block housed units (BSPB).

Integral double-row units (MMN, MMF).

Ball Bearings

Fig. 99.
2MM-WI and
3MM-WI Types

Fig. 100.
2MMV-HXWV and
3MMV-HXVV Types

Fig. 101.
2MMV99100WN and
3MMV99100WN Types

Fig. 102.
MM9300WI DUH (Inch)
MM-BS-DUH (Metric)
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SUPER PRECISION

MICRON BORE AND 0.D. CODING FOR BALL BEARINGS

To better match machine tool bearings to spindles, Timken offers
micron coding for its super precision ball bearing line. (Micron
coding is standard on all products except ball screw support
bearings and Ex-Cell-0 bearings.)

Micron coding is based on average bore and 0.D. diameters. This
type of coding indicates the deviation from the nominal size in
microns.

Multiple bearing set coding will reflect maximum 0.D. and minimum
bore diameters found within the set.

The coding is marked on the inner and outer rings and on the box
label.

ZMM9108W| D

[/ N!ﬂ

12a7% TESTEB PER ABMA STD 13

FHMRIARLIT R AIE

Bore(dm) - 4 pm 0.D.(Dm) - 3 pm

Micron Micron Inch

e Over Incl. Over Incl.
1 0 -1 0.000000 -0.000039
2 -1 -2 -0.000039 -0.000079
3 -2 -3 -0.000079 -0.000118
4 -3 -4 -0.000118 -0.000157
5 -4 -5 -0.000157 -0.000197
6 -5 -6 -0.000197 -0.000236
7 -6 -1 -0.000236 -0.000276
8 -1 -8 -0.000276 -0.000315
9 -8 -9 -0.000315 -0.000354
10 -9 -10 -0.000354 -0.000394
1 -10 -1 -0.000394 -0.000433
12 1 -12 -0.000433 -0.000472
13 -12 -13 -0.000472 -0.000512

Table 22. Deviation from nominal.

BALL SCREW SUPPORT BEARING MOUNTING
ARRANGEMENTS

An alignment mark is placed on the outer rings of bearing sets as
shown. This mark is in the form of a "V* when bearings are in the
"0" arrangement (triplex and quadruplex sets only).

EGa a0 =G GO P = G = Gan O s O
/‘\v /\\_//—\ _ | —
// ///
A|D
<\\ <\\\
A[A|D A| A|D|D
DUPLEX (D) TRIPLEX (T) QUADRUPLEX (Q)

Fig. 103. Ball screw support bearing mounting configurations.
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_ Part Description
High Point Mark

Micron
- 0.D. Code

Mfr. Brand - I
N Micron
Bore Code

Mfr. Lot #

(FULLY TRACEABLE) Thrust Face 1.D.

I~
~ Date Code

Country of Maﬁufacturing

Fig. 104. Super precision markings.



Workhead and tool spindles are often the mostimportant components
of machine tools. Consequently, to reach the requirements for
spindle speed, work accuracy and finish, selection of the proper size
and type of ball bearings to support these spindles is critical.

Of all the rolling bearing types, super precision ball bearings have
proved to be the best value for the wide variety of machine tool
bearing applications, which cover broad ranges of operating loads,
speeds and lubrication conditions. Duplexed, preloaded, angular
contact bearings with one-piece composition cages have excellent
capacity and provide maximum spindle rigidity. These bearings
are widely used to help machines achieve faster speeds, greater
accuracy, smoother finishes and higher production rates.

Many considerations are involved in the choice of bearings for
precision applications. Among those thatinfluence the performance
of machine tool spindles are the internal geometry of the bearings,
the mounting arrangement, the shaft and housing mounting fits,
the balance and alignment of the rotating parts, and last, but
equally important, the lubrication. While many of these factors
are significant in slow-speed applications, all of them must be
considered for high-speed spindles.

To minimize deflection under load, shafts for machine tool spindles
are designed to have a minimum unsupported length and maximum
cross section. For the same reason, spindle housings are designed
heavy enough to carry the work load. Their cross sections are made
as uniform as possible to reduce stress concentration during uneven
deflection of the frame due to thermal changes. In addition, heavy,
well-proportioned housings can function as sinks to conduct heat
away from ball bearings.

Ball Bearings

SELECTIVE ASSEMBLY

Under certain conditions, it may be desirable to control fits more
accurately without the added expense of using tighter tolerance
bearings and assembly parts. This can be accomplished by selective
assembly of the bearings, shafts and housings after they are sized
and sorted according to bores and outside diameters. Timken
provides bore and 0.D. micron coding as standard practice for super
precision angular contact radial ball bearings. This improved fit-up
at assembly helps to maximize spindle precision.

APPLICATION EXAMPLES

Detailed assembly drawings on the following pages are
representative of successful applications of Timken® super
precision ball bearings; high-cycle wheel heads; high-speed internal
grinding spindles; super precision workheads; and high-speed
router spindles. Contact your Timken representative regarding any
of your application problems.

SPECIAL REQUIREMENTS

High-speed, grease-lubricated spindles and heavy-precision
workheads requiring unusual rigidity and running accuracy are a
few of the many special problems involving super precision bearings.
These and many other applications generally require design features
that can be reviewed by your Timken representative.

High-Speed Internal-Grinding Spindle

Designed for internal precision grinding, this spindle incorporates
2MM9106WI-CR super precision ball bearings, preloaded by a
coiled helical spring cartridge. Thrust load exerted by the springs
ensures close contact of the balls with the bearing raceways under
all operating conditions. The sealed construction provides highly
effective protection againstintrusion of coolant and foreign matter.
Grease is packed and sealed in each bearing prior to assembly.
Operating speed of this spindle is 25000 RPM.

N i

e

Fig. 105. High-speed internal-grinding spindle.
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SUPER PRECISION

Ultra-Precision Surface-Grinding Spindle

2MMX9122WI-DUM super precision bearings, produced to ABEC 9
(IS0 P2) tolerances, are employed in this horizontal surface-grinding
spindle for maximum rigidity and accuracy. A back-to-back pair of
2MM312WI-CR-DUL super precision bearings is used atthe floating
location. This spindle grinds surfaces that are accurate within
0.0006 mm (0.000025 in.), flat and parallel, square within 0.0003 mm
(0.000010 in.), to a surface finish of 5 rms, or better. The spindle,
driven by a 30 hp motor, operates at 900 RPM. Bearings are packed
with grease prior to assembly.

Precision Surface-Grinding Spindle

This motorized surface-grinding spindle, operating at 3600 RPM,
uses 2MM9107WI-DUM duplex super precision preloaded bearings
at both locations, mounted back-to-back, with one pair floating.
Labyrinth slinger-type sealing prevents entry of contaminants and
seals in the grease lubrication.

Heavy-Duty Precision-Boring Spindle

Super precision, duplexed, preloaded bearings mounted back-to-
back are used at each location in this boring spindle to help ensure
smooth performance and a high degree of radial and axial rigidity.
Operating speeds vary between 200 and 3000 RPM. Equal-length
spacers between the bearings at the workend increase spindle
rigidity. When the bearings are properly positioned on the shaftand
the respective rings securely clamped, the preload is reproduced
and no subsequent adjustment is required. Just prior to assembly,
each bearing is packed with grease.

Six-Spindle Automatic-Screw Machine

This bearing arrangement meets the demand for a high-speed,
heavy-duty, multiple-spindle screw machine to operate with
constant accuracy at maximum production. Because of the hollow
shaft construction and the short distance between bearings, extra-
light series duplex pairs are used at each location. This affords a
high degree of radial rigidity and adds stiffness to the shaft. By
mounting a duplex pair of flanged (3MMF) bearings back-to-back
with a duplexed pair of 2MM super precision bearings, accuracy
and rigidity of the spindle are ensured and permit a straight housing
bore. The rear pair of back-to-back bearings is allowed to float in
the housing. Lubrication is by pressure-feed oil circulation.
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Fig. 108. Heavy-duty precision-horing spindle.

Fig. 109. Six-spindle automatic-screw machine.



High-Speed Precision-Boring Head

This high-speed boring head operates at 2500 to 3000 RPM,
employing angular contact super precision bearings. The front
bearings are of different sizes. The outer ring of the larger bearing
abuts and is clamped against the housing shoulder. The inboard
bearing is permitted to move axially in its housing under spring
load. At the rear location, two spring-loaded bearings of the same
size are allowed to floatin the housing as temperature differentials
occurin the operation spindle. With this head, interference shaftfits
may be permitted without affecting bearing preload. Excessive heat
generation is prevented, resulting in lower operating temperatures.
Bearings are grease lubricated.

Ultra-Precision Grinding Workhead

This workhead must maintain straightness and roundness accuracy
within 0.00025 mm (0.000010 in.). To meet such rigid requirements for
extremely close dimensional control, ultra-precision ball bearings
and a shaft of extra stiffness are used. The bearings for such
applications are manufactured to tolerances closer than those
for ABEC 9 (ISO P2) specifications. Equally important is the high
degree of workmanship and accuracy in which the shaft, housing
and component parts of the workhead must be made. The upper
section shows a four-bearing arrangement for heavy work. The
lower half shows a two-bearing mounting for lighter work. Bearings
are packed with grease prior to mounting.

Precision Toolroom Surface Grinder Spindle

Timken duplexed, super precision, preloaded bearings used in this
spindle provide a high degree of rigidity in both radial directions that
is necessary to meet modern surface grinding requirements. This
design provides more efficient performance at a lower operating
temperature. The housing is bored straight through to assure true
alignment; the housing shoulders are eliminated. The precision-
ground outer sleeve is doweled to the housing to provide the means
for stabilizing the spindle axially at the workend bearing location.
The rear pair of bearings floats to compensate for thermal changes.
Bearings are grease lubricated prior to assembly.

Ball Bearings

S|

| ]

22777 |

&

77
N —

Fig. 111. Ultra-precision grinding workhead.

Fig. 112. Precision toolroom surface grinder spindle.
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SUPER PRECISION

Single-Bar Machine

This spindle is supported by two pairs of 2MM9124WI[-DUM
super precision bearings mounted back-to-back in tandem pairs.
Operating speeds vary from 78 to 1500 RPM. A pair of 2MM9122WI-
DUM bearings mounted in tandem carries a 11340 kg (25000 Ib.)
thrust load during the unchucking operation. The bearings are
grease packed prior to assembly.

100000 RPM High-Cycle Wheelhead

Super precision 2MMX9101WO0-CR bearings produced to ABEC 9
(ISO P2) tolerances are spring-loaded in this wheelhead, which
operates at 100000 RPM. Qil-mist lubrication is employed and the
motor is water cooled.

Precision Jig-Boring Spindle

This jig-boring spindle delivers extreme accuracy over a wide range
of speeds. Itis supported with 2MM210WI-DUM grease-lubricated
super precision bearings. With this spindle, holes located to an
accuracy of 0.0025 mm (0.0001 in.) are bore-ground straight and to
size limits of better than 0.005 mm (0.0002 in.).

Super Precision Lathe Headstock

This lathe spindle produces work held to a roundness of 0.0009 mm
(0.000035 in.). Maximum operating speed is 4800 RPM. A tandem
pair of SMM9114WI-DUL bearings is opposed by a spring-loaded
3MM9113WI bearing, resulting in excellent spindle rigidity. Bearings
are prelubricated with grease.
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Fig. 114. 100000 RPM =
high-cycle wheelhead. 77 '& — 1

Fig. 115. Precision jig-boring spindle.

Fig. 116. Super precision lathe headstock.



High-Speed Motorized Router

A specially matched duplex pair of Timken 2MM210WI-DU-FS223
super precision ball bearings, mounted back-to-back at the
workend, affords the necessary bearing rigidity to permit routing
through aluminum plate 25.400 mm (1.0000 in.) thick with a single
pass. The upper bearing is spring-loaded and permitted to float. The
router is driven by a 30 hp motor at speeds up to 15000 RPM and
uses oil-mist lubrication.

Precision Vertical Milling Spindle

This spindle operates at 12 different speeds ranging from 260 to
6200 RPM under a wide variety of conditions. At the workend, two
duplex pairs of Timken 2MM212WI-DUL preloaded bearings are
mounted in tandem in a back-to-back arrangement, separated by
spacers of equal length. This affords extremely high radial and axial
rigidity. At the center, a pair of 2MM210WI-DUL bearings mounted
back-to-back permits axial float of the spindle to compensate for
thermal changes.

The driving pulley shaft is rigidly supported by a widely spaced
duplex pair of 2MM212WI-DUL preloaded bearings. All bearings
are grease packed.

Ball Bearings

=

Fig. 118. Precision
vertical milling spindle.
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
Bl Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D © Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width(" | Qty. x Dia. Wt. Static  Dynamic |RatingN9)| Static  Dynamic |Rating(N9)| Static ~ Dynamic | Rating!Ne)| Static ~ Dynamic | Rating(No)
mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lbs. RPM N/lbs. RPM N/lbs. RPM
9300WI 10 22 6 12x32 0.010 1640 3510 77500 1460 3510 93000 1580 3380 69800 1410 3380 83760
0.3937 0.8661 0.2362 12x1/8 0.02 370 790 77500 330 790 93000 360 760 69800 320 760 83760
9301WI 12 24 6 13x3.2 0.010 1840 3690 67200 1640 3690 80640 1770 3550 66500 1580 3550 79800
0.4724 0.9449 0.2362 13x1/8 0.03 410 830 67200 370 830 80640 400 800 60500 350 800 79800
9302W1 15 28 7 13x3.6 0.020 2370 4560 55600 2110 4560 66720 2280 4360 50000 2030 4360 60000
0.5906 1.1024 0.2756 13 x 9/64 0.04 530 1030 55600 470 1030 66720 510 980 50000 460 980 60000
9303WI 17 30 7 14x 3.6 0.020 2800 4970 50100 2500 4970 60120 2680 4740 45100 2380 4740 5120
0.6693 1.1811 0.2756 14 x 9/64 0.04 630 1120 50100 560 1120 60120 600 1070 45100 540 1070 54120
9304WI 20 37 9 14x438 0.040 4560 8080 42100 4050 8080 50520 4360 7700 41600 3880 7700 49920
0.7874 1.4567 0.3543 14 x 3/16 0.08 1020 1820 42100 910 1820 50520 920 1730 37900 870 1730 49920
9305WI 25 42 9 17x4.8 0.040 5750 9040 34800 5120 9040 41760 5470 8590 31300 4860 8590 37500
0.9843 1.6535 0.3543 17 x 3/16 0.10 1290 2030 34800 1150 2030 41760 1230 1930 31300 1090 1930 37560
9306WI 30 47 9 19x438 0.050 6610 9540 29700 5890 9540 35640 6270 9040 26700 5580 9040 32000
1.1811 1.8504 0.3543 19x3/16 0.1 1490 2150 29700 1320 2150 35640 1410 2030 26700 1260 2030 32040
9307WI 35 55 10 19x5.6 0.080 9020 12600 25400 8020 12600 30480 8530 11600 22900 7590 11600 27500
1.3780 2.1654 0.3937 19x7/32 0.17 2030 2830 25400 1800 2830 30480 1920 2680 22900 1710 2680 27480
9308WI 40 62 12 19x6.4 0.110 11700 16000 22400 10400 16000 26880 11100 15100 20200 9890 15100 2250
1.5748 2.4409 0.4724 19x1/4 0.25 2640 3600 22400 2350 3600 26880 2500 3400 20200 2220 3400 24240
9309WI 45 68 12 21x6.4 0.130 13200 16800 20000 11700 16800 24000 12500 15900 18000 11100 15900 21600
17717 26772 04724 21x1/4 0.29 2960 3785 20000 2640 3785 24000 2810 3560 18000 2500 3560 21600
9310WI 50 72 12 23x6.4 0.140 14600 17600 18300 13000 17600 21960 13800 16600 16500 12300 16600 14800
1.9685 2.8346 0.4724 23x1/4 0.30 3290 3950 18300 2930 3950 21960 3100 3730 16500 2760 3730 19800
9311WI 55 80 13 23x171 0.190 18500 21800 16600 16400 21800 19920 17400 20600 14900 15500 20600 17900
2.1654 3.1496 0.5118 23x9/32 0.41 4150 4900 16600 3700 4900 19920 3920 4620 14900 3490 4620 17880
9312WI1 60 85 13 25x171 0.200 20200 22700 15300 18000 22700 18360 19000 21400 13800 16900 21400 16500
2.3622 3.3465 0.5118 25x9/32 0.44 4540 5100 15300 4040 5100 18360 4270 4820 13800 3800 4820 16560
9313WI 65 90 13 21x11 0.220 21900 23600 14200 19500 23600 17040 20400 22200 12800 18100 22200 15300
2.5591 3.5433 0.5118 27 x 9/32 0.47 4910 5290 14200 4370 5290 17040 4580 4990 12800 4080 4990 15360
9314WI 70 100 16 24x817 0.340 29000 32000 13100 25800 32000 15720 27300 30200 11800 24300 30200 14100
2.7559 3.9370 0.6299 | 24x11/32 0.76 6510 7200 13100 5800 7200 15720 6130 6790 11800 5450 6790 14160
9315WI 75 105 16 25x8.7 0.360 30300 32500 12300 26900 32500 14760 28400 30600 11100 25200 30600 13300
2.9528 4.1339 0.6299 | 25x11/32 0.80 6810 7310 12300 6060 7310 14760 6380 6890 11100 5670 6890 13320
9316WI 80 110 16 27x8.17 0.390 32700 33800 11600 29100 33800 13920 30500 31900 10400 27100 31900 12500
3.1496 4.3307 0.6299 | 27x11/32 0.85 7350 7600 11600 6540 7600 13920 6860 71170 10400 6100 71170 12480
9317WI 85 120 18 26 x9.5 0.560 37500 38700 10800 33400 38700 12960 35000 36500 9700 31200 36500 11600
3.3465 4.7244 0.7087 26 x 3/8 1.23 8440 8700 10800 7510 8700 12960 7880 8200 9700 7010 8200 11640
9318WI 90 125 18 26x10.3 0.570 44000 45000 10300 39200 45000 12360 41200 42400 9300 36700 42400 11100
3.5433 4.9213 0.7087 | 26 x 13/32 1.26 9900 10100 10300 8810 10100 12360 9270 9540 9300 8250 9540 11160

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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WI CONSTRUCTION

Incorporates low shoulder on non-thrust side of outer rings.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

Ball Bearings

FIXED FLOATING
QuS;;ﬁ Shoulder D Housm; Shaft Diameter Mounting Fits I-:gl::ti?ognggr)e Mounting Fit I-I(gl::i{]ogngfvr)e Mounting Fit
Rag.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

03 132 13.0 196 19.3 10.000 9.995 0.005 0.004 22.005 22.000 0.000 0.010 22.010 22.005 0.015 0.005
0.012 0.52 0.51 0.77 0.76 039370  0.39350 | 0.00020  0.00015 | 0.86630  0.86610 | 0.00000  0.00040 | 0.86650  0.86630 | 0.00060  0.00020
03 15.2 149 216 213 12.000 11.995 0.005 0.004 24.005 24.000 0.000 0.010 24.010 24.005 0.015 0.005
0.012 0.60 0.59 0.85 0.84 0.47240  0.47220 | 0.00020  0.00015 | 0.94510  0.94490 | 0.00000  0.00040 | 0.94530  0.94510 | 0.00060  0.00020
03 183 181 255 252 15.000 14.995 0.005 0.004 28.005 28.000 0.000 0.010 28.010 28.005 0.015 0.005
0.012 0.72 071 1.00 0.99 0.59060  0.59040 | 0.00020  0.00015 | 1.02380  1.02360 | 0.00000  0.00040 | 1.02400  1.02380 | 0.00060  0.00020
03 203 20.0 215 212 17.000 16.995 0.005 0.004 30.005 30.000 0.000 0.010 30.010 30.005 0.015 0.005
0.012 0.80 0.79 1.08 1.07 0.66930  0.66910 | 0.00020  0.00015 | 1.18130  1.18110 | 0.00000  0.00040 | 1.18150  1.18130 | 0.00060  0.00020
03 241 239 337 334 20.000 19.995 0.005 0.005 37.006 37.000 0.000 0.012 37.010 37.005 0.016 0.005
0.012 0.95 0.94 1.33 1.32 0.78740  0.78720 | 0.00020  0.00020 | 1.45700  1.45670 | 0.00000  0.00050 | 1.45710  1.45690 | 0.00070  0.00020
03 29.1 289 387 384 25.000 24.995 0.005 0.005 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.012 1.15 1.14 1.52 1.51 0.98430  0.98410 | 0.00020  0.00020 | 1.65380  1.65350 | 0.00000  0.00050 | 1.65390  1.65370 | 0.00070  0.00020
0.3 341 339 43.7 434 30.000 29.995 0.005 0.005 47.006 47.000 0.000 0.012 47.012 47.007 0.018 0.007
0.012 1.34 1.33 1.72 1.7 1.18110  1.18090 | 0.00020  0.00020 | 1.85070  1.85040 | 0.00000  0.00050 | 1.85090  1.85070 | 0.00080  0.00030
0.6 40.0 395 51.1 50.6 35.000 34.995 0.005 0.006 55.008 55.000 0.000 0.015 55.012 55.007 0.019 0.007
0.024 1.57 1.55 2.01 1.99 1.37800  1.37780 | 0.00020  0.00025 | 2.16570  2.16540 | 0.00000  0.00060 | 2.16590  2.16570 | 0.00080  0.00030
0.6 451 446 519 574 40.000 39.995 0.005 0.006 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.024 1.78 1.76 228 226 157480  1.57460 | 0.00020  0.00025 | 2.44120  2.44090 | 0.00000  0.00060 | 2.44140  2.44120 | 0.00080  0.00030
0.6 50.7 50.1 63.4 629 45.000 44.995 0.005 0.006 68.008 68.000 0.000 0.015 68.012 68.007 0.019 0.007
0.024 1.99 1.97 250 248 177170 1.77150 | 0.00020  0.00025 | 2.67750  2.67720 | 0.00000  0.00060 | 2.67770  2.67750 | 0.00080  0.00030
0.6 55.1 54.6 679 674 50.000 49.995 0.005 0.006 72.008 72.000 0.000 0.015 72011 72.007 0.019 0.007
0.024 217 215 267 265 1.96850  1.96830 | 0.00020  0.00025 | 2.83490  2.83460 | 0.00000  0.00060 | 2.83510  2.83490 | 0.00080  0.00030
1.0 60.9 60.4 75.2 741 55.000 54.995 0.005 0.007 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.039 240 238 2.96 294 216540  2.16520 | 0.00020  0.00030 | 3.14990  3.14960 | 0.00000  0.00060 | 3.15010  3.14990 | 0.00080  0.00030
1.0 65.8 653 80.2 79.7 60.000 59.995 0.005 0.007 85.008 85.000 0.000 0.016 85.016 85.009 0.024 0.009
0.039 259 2.57 3.16 314 236220  2.36200 | 0.00020  0.00030 | 3.34680  3.34650 | 0.00000  0.00060 | 3.34710  3.34680 | 0.00090  0.00030
1.0 708 703 85.2 84.7 65.000 64.995 0.005 0.007 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.039 2.79 2.71 3.35 3.33 255910  2.55890 | 0.00020  0.00030 | 3.54360  3.54330 | 0.00000  0.00060 | 3.54390  3.54360 | 0.00090  0.00030
1.0 76.8 763 943 93.8 70.000 69.995 0.005 0.007 100.008  100.000 0.000 0.016 100.018  100.010 0.025 0.010
0.039 3.02 3.00 37 3.69 275590 275570 | 0.00020  0.00030 | 3.93730 393700 | 0.00000  0.00060 | 3.93770  3.93740 | 0.00100  0.00040
1.0 819 81.1 99.4 98.6 75.005 74.995 0.005 0.012 105.008  105.000 0.000 0.016 105.019  105.011 0.026 0.01
0.039 322 3.19 391 3.88 2.95300  2.95260 | 0.00020  0.00050 | 4.13420  4.13390 | 0.00000  0.00060 | 4.13460  4.13430 | 0.00100  0.00040
1.0 86.9 86.1 104.4 103.6 80.005 79.995 0.005 0.012 110.008 110.000 0.000 0.016 110.018 110.010 0.025 0.010
0.039 342 339 4n 4.08 3.14980  3.14940 | 0.00020  0.00050 | 4.33100  4.33070 | 0.00000  0.00060 | 4.33140 433110 | 0.00100  0.00040
1.0 93.6 92.8 127 11.9 85.005 84.995 0.005 0.012 120.008  120.000 0.000 0.016 120.018  120.010 0.025 0.010
0.039 3.69 3.66 4.44 44 3.34670  3.34630 | 0.00020  0.00050 | 4.72470 472440 | 0.00000  0.00060 | 4.72510  4.72480 | 0.00100  0.00040
1.0 97.8 97.0 1185 1117 90.005 89.995 0.005 0.013 125.008  125.000 0.000 0.017 125.021  125.011 0.030 0.01
0.039 3.85 3.82 4.66 4.63 354350  3.54310 | 0.00020  0.00050 | 4.92160  4.92130 | 0.00000  0.00070 | 4.92210  4.92170 | 0.00120  0.00040

Continued on next page.
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SUPER PRECISION

ULTRA-LIGHT ISO 19 SERIES
2(3)MM9300WI — continued

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

Bz Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width® | Qty.x Dia. | Wt Static  Dynamic |RatingN9)| Static  Dynamic |Rating!No)| Static ~ Dynamic |Rating(Ng)| Static  Dynamic |RatingNg)
9319WI 95 130 18 28x10.3 0.600 47400 46800 9800 42200 46800 11760 44200 44100 8800 39300 44100 10500
37402 5.1181 0.7087 | 28x13/32 1.33 10700 10500 9800 9480 10500 11760 9930 9910 8800 8840 9910 10560
9320WI 100 140 20 29x103 0.850 48800 47200 9100 43400 47200 10920 45500 44400 8200 40500 44400 9800
39370 55118 07874 | 29x13/32 1.87 11000 10600 9100 9760 10600 10920 10200 9900 8200 9100 9900 9840
9322WI 110 150 20 31x103 0.920 51700 48400 8400 46000 48400 10080 48200 45600 7600 42900 45600 9100
43307 59055  0.7874 | 31x13/32 2.02 11600 10900 8400 10300 10900 10080 10800 10200 7600 9650 10200 9120
9324W1 120 165 22 30x11.9 1.240 66900 62000 7700 59500 62000 9240 62300 58300 6900 55500 58300 8300
4.7244 6.4961 0.8661 | 30x15/32 2.74 15000 13900 7700 13400 13900 9240 14000 13100 6900 12500 13100 8280
9326WI 130 180 24 30x135 1.650 86400 78500 7100 76900 78500 8520 80500 73900 6400 71700 73900 7700
5.1181 7.0866 0.9449 | 30x17/32 3.63 19400 17600 7100 17300 17600 8520 18100 16600 6400 16100 16600 7680
9328WI 140 190 24 32x135 1.750 91600 80700 6600 81500 80700 7920 85400 76000 5900 76000 76000 7000
55118 7.4803 0.9449 | 32x17/32 3.85 20600 18200 6600 18300 18200 7920 19200 17100 5900 17100 17100 7080
9330WI 150 210 28 21x115 2.610 130800 119200 6200 116400 119200 7440 122700 112400 5600 109200 112400 6700
59055  8.2677 1.1024 | 27x11/16 5.75 29400 26800 6200 26200 26800 7440 27600 25300 5600 24500 25300 6720
9332WI1 160 220 28 27x183 2.750 143100 128900 5800 127300 128900 6960 134100 121600 5800 119300 121600 6690
6.2992 8.6614 1.1024 | 27 x 23/32 6.06 32200 29000 5800 28600 29000 6960 30100 27300 5800 26800 27300 6960
9334WI 170 230 28 29x183 2.880 153600 133700 5500 136700 133700 6600 143200 126000 5000 127500 126000 6000
6.6929 9.0551 1.1024 | 29x 23/32 6.34 34500 30100 5500 30700 30100 6600 32200 28300 5000 28700 28300 6000
9340WI 200 280 38 27x238 6.290 243300 209400 4600 216300 209400 5520 228800 197500 4100 203600 197700 4900
78740 11.0236  1.4961 | 27x15/16 13.87 54600 47100 4600 48600 47100 5520 51400 44400 4100 45800 44400 4920

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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WI CONSTRUCTION

@ Incorporates low shoulder on non-thrust side of outer rings.

© Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

Suggested Shoulder Diameters

Shaft Diameter

Mounting Fits

Housing Bore

Ball Bearings

FLOATING

Housing Bore

- Housing {Stationary) Mounting Fits {Stationary) Mounting Fits
Racrl.‘z) Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
1.0 102.8 102.0 1235 122.7 95.005 94.995 0.005 0.013 130.009  130.000 0.000 0.018 130.020  130.010 0.029 0.010
0.039 4.05 4.02 4.86 4.83 374040 374000 | 0.00020  0.00050 | 5.11850  5.11810 | 0.00000  0.00070 | 5.11890  5.11850 | 0.00110  0.00040
1.0 1103 109.5 131.0 130.2 100.005  99.995 0.005 0.013 140.009  140.000 0.000 0.018 140.020  140.010 0.029 0.010
0.039 4.34 4.31 5.16 5.13 393720  3.93680 | 0.00020  0.00050 | 551220 551180 | 0.00000  0.00070 | 5.51260  5.51220 | 0.00110  0.00040
1.0 120.3 1195 141.0 140.2 110.005  109.995 0.005 0.013 150.009  150.000 0.000 0.018 150.023  150.012 0.032 0.012
0.039 474 47 5.55 5.52 433090  4.33050 | 0.00020  0.00050 | 5.90590 590550 | 0.00000  0.00070 | 5.90640  5.90600 | 0.00120  0.00050
1.0 1312 130.4 155.0 154.3 120.005  119.995 0.005 0.013 165.010  165.000 0.000 0.020 165.022  165.012 0.032 0.012
0.039 5.16 5.13 6.10 6.07 472460 472420 | 0.00020  0.00050 | 6.49650  6.49610 | 0.00000  0.00080 | 6.49700  6.49660 | 0.00130  0.00050
15 1421 1414 169.2 168.4 130.005  129.995 0.005 0.015 180.010  180.000 0.000 0.020 180.022  180.012 0.032 0.012
0.059 5.60 5.57 6.66 6.63 511830 511790 | 0.00020  0.00060 | 7.08700  7.08660 | 0.00000  0.00080 | 7.08750  7.08710 | 0.00130  0.00050
15 152.1 151.4 179.2 178.4 140.005  139.995 0.005 0.015 190.010  190.000 0.000 0.021 190.022  190.012 0.033 0.012
0.059 5.99 5.96 7.05 7.02 551200 551160 | 0.00020  0.00060 | 7.48070  7.48030 | 0.00000  0.00080 | 7.48120  7.48080 | 0.00140  0.00050
20 163.1 162.4 198.2 197.4 150.005  149.995 0.005 0.015 210011 210.000 0.000 0.022 210025  210.015 0.036 0.015
0.079 6.42 6.39 7.80 171 590570 590530 | 0.00020  0.00060 | 8.26820  8.26770 | 0.00000  0.00090 | 8.26870  8.26830 | 0.00150  0.00060
20 1732 1724 208.2 207.4 160.005  159.995 0.005 0.015 220011 220.000 0.000 0.022 220025  220.015 0.036 0.015
0.079 6.82 6.79 8.20 8.17 6.29940  6.29900 | 0.00020  0.00060 | 8.66190  8.66140 | 0.00000  0.00090 | 8.66240  8.66200 | 0.00150  0.00060
20 185.4 184.7 216.1 2154 170.005  169.995 0.005 0.015 230.011  230.000 0.000 0.022 230.025  230.015 0.036 0.015
0.079 7.30 1.21 8.51 8.48 6.69310  6.69270 | 0.00020  0.00060 | 9.05560  9.05510 | 0.00000  0.00090 | 9.05610  9.05570 | 0.00150  0.00060
21 216.8 216.0 264.5 263.7 200.008  199.993 0.007 0.019 280.013  280.000 0.000 0.026 280.031  280.018 0.044 0.018
0.083 8.54 8.51 10.41 10.38 7.87430  7.87370 | 0.00030  0.00080 | 11.02410 11.02360 | 0.00000  0.00100 | 11.02490  11.02440 | 0.00180  0.00080
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SUPER PRECISION

DUPLEX
PERFORMANCE DATA

MOUNTING ARRANGEMENTS

Face-to-Face

(1) For DB or DF arrangements only.
For other mounting arrangements,
contact your Timken representative.

Preload Axial Stiffness(!) Radial Stiffness(!) Spacer Offsets(!)
X-light
Bearing DUX DUL DUM DUH to Lightto Med.to
Number X-light  Light ~ Med. Heavy | X-light Light Med. Heavy | X-light Light Med. Heavy | Light Med. Heavy
N/pm N/pm pm
108 Ibs./in. 108 Ibs./in. in.
2MM9300WI — 15 25 55 1417 16.44 21.69 2921 — 3.1 9217 11543 1.30 2.80 4.10
— 3 6 12 0.081 0.094 0.124 0.167 — 0.418 0.527 0.660 | 0.00005 0.00011 0.00016
2MM9301WI — 15 25 55 14.87 17.32 22.74 30.61 — 76.96 9742 12191 1.00 2.50 410
— 3 6 12 0.085 0.099 0.130 0.175 — 0.440 0.557 0.697 | 0.00004 0.00010 0.00016
2MM9302WI — 20 45 90 16.44 2011 26.76 36.55 — 9812 12330 15391 200 3.80 5.60
— 5 10 20 0.094 0.115 0.153 0.209 — 0.561 0.705 0.880 | 0.00008 0.00015 0.00022
2MM9303WI — 20 65 130 17.84 21.86 34.63 41.15 — 107.91 15496 192.74 1.80 6.40 6.40
— 5 15 30 0.102 0.125 0.198 0.273 — 0.617 0.886 1.102 | 0.00007 0.00025 0.00025
2MM9304WI — 45 90 160 18.19 26.41 35.68 46.17 — 14832 186.09 222.47 4.80 5.80 6.60
— 10 20 35 0.104 0.151 0.204 0.264 — 0.848 1.064 1.272 | 0.00019 0.00023 0.00026
2MM9305WI — 45 110 180 20.64 29.56 43.90 54.57 — 168.78 228.24  265.15 4.30 740 5.30
— 10 25 40 0.118 0.169 0.251 0.312 — 0.965 1.305 1.516 | 0.00017 0.00029 0.00021
2MM9306WI —_ 45 110 180 22.04 31.48 46.52 57.89 —_ 181.55 246.08 286.14 4.10 6.90 5.10
— 10 25 40 0.126 0.180 0.266 0.331 — 1.038 1.407 1.636 | 0.00016 0.00027 0.00020
2MM9307WI — 45 110 240 25.36 33.06 48.27 68.74 —_ 189.42 25868 333.53 3.00 6.60 9.10
— 10 25 55 0.145 0.189 0.276 0.393 — 1.083 1.479 1.907 | 0.00012 0.00026 0.00036
2MM9308WI 30 65 160 310 21.28 39.00 55.44 76.08 | 146.16 229.12 304.68 380.76 4.80 7.60 9.40
5 15 35 70 0.156 0.223 0317 0.435 0.835 1.310 1.742 2.177 | 0.00019 0.00030 0.00037
2MM9309WI 30 90 180 360 36.53 46.35 62.26 8535 | 20832 27022 340.18 42553 5.80 6.60 9.70
10 20 40 80 0.209 0.265 0.356 0.488 1.190 1.545 1.945 2.433 | 0.00023 0.00026 0.00038
2MM9310WI 40 90 200 400 34.28 48.97 68.91 94.80 | 21983 286.84 376.21 469.96 5.10 7.60 9.70
10 20 45 90 0.196 0.280 0.394 0.542 1.255 1.640 2.151 2.687 | 0.0002 0.00030 0.00038
2MM9311WI 40 110 240 490 38.83 55.27 76.96 10546 | 22262 32024 41696 521.03 5.60 8.10 10.70
10 25 55 110 0.222 0.316 0.440 0.603 1271 1.831 2.384 2.979 | 0.00022 0.00032 0.00042
2MM9312WI 40 110 240 510 43.73 58.24 80.63 11264 | 23331 338.08 44110 559.51 4.60 1.60 10.90
10 25 55 15 0.250 0.333 0.461 0.644 1.332 1.933 2.522 3.199 | 0.00018 0.00030 0.00043
2MM9313WI 70 130 270 530 50.02 65.59 87.62 119.63 | 290.72 378.83 478.00 597.63 4.60 6.90 10.40
15 30 60 120 0.286 0.375 0.501 0.684 1.660 2.166 2733 3.417 | 0.00018 0.00027 0.00041
2MM9314WI 70 180 360 710 49.67 69.44 93.05 12750 | 283.26 416.61 52540 656.75 6.90 8.60 13.00
15 40 80 160 0.284 0.397 0.532 0.729 1.618 2.382 3.004 3.755 | 0.00027 0.00034 0.00051
2MM9315WI 90 180 380 760 53.17 nis 97.77 13415 | 32858 427.81 55094 688.58 6.10 9.40 13.00
20 40 85 170 0.304 0.407 0.559 0.767 1.876 2.446 3.150 3.937 | 0.00024 0.00037 0.00051
2MM9316WI 90 200 400 800 57.89 7818 10459 14359 | 34007 46873 591.16 738.95 6.40 8.60 13.00
20 45 90 180 0.331 0.447 0.598 0.821 1.942 2.680 3.380 4.225 | 0.00042 0.00034 0.00051
2MM9317WI 110 270 530 1070 61.39 85.88 11578 160.03 | 37323 521.20 655.00 817.48 8.10 10.70 15.50
25 60 120 240 0.351 0.491 0.662 0.915 2131 2.980 3.745 4.674 | 0.00032 0.00042 0.00061
2MM9318WI 110 270 530 1070 65.06 90.25 12051 164.93 | 379.27 52837 666.72 833.75 7.90 10.20 15.00
25 60 120 240 0.372 0.516 0.689 0.943 2.166 3.021 3.812 4.767 | 0.00031 0.00040 0.00059
2MM9319WI 130 290 580 1160 70.13 9742 13013 178.05 | 428.12 570.17 71936 899.51 7.90 10.20 15.00
30 65 130 260 0.401 0.557 0.744 1.018 2445 3.260 4113 5.143 | 0.00031 0.00040 0.00059
2MM9320WI 130 360 710 1470 7538 10826 14552 203.23 | 436.73 62649 788.27 993.43 9.10 11.20 17.30
30 80 160 330 0.431 0.619 0.832 1.162 2.494 3.582 4507 5.680 | 0.00036 0.00044 0.00068
2MM9322WI 180 400 800 1600 8815 12575 169.48 23419 | 511.47 681.41 856.84 1068.81 9.10 11.40 17.00
40 90 180 360 0.504 0.719 0.969 1.339 2.921 3.896 4.899 6.111 | 0.00036 0.00045 0.00067
2MM9324WI 200 490 980 1960 91.81 13059 17536 241.16 | 537.94 75294 947.08 1181.97 | 10.70 13.20 19.30
45 110 220 440 0.524 0.746 1.001 1.377 3.072 4.305 5.415 6.758 | 0.00042 0.00052 0.00076
2MM9326WI 220 620 1220 2450 | 106.69 150.06 201.48 280.36 | 577.30 846.52 1058.84 1322.07 | 13.00 14.20 21.30
50 140 275 550 0.610 0.858 1.152 1.603 3.297 4.840 6.054 7.559 | 0.00051 0.00056 0.00084
2MM9328WI 270 620 1250 2560 | 10511 159.68 214.43 297.33 | 648.08 88359 111254 1401.30 | 11.20 14.20 21.80
60 140 280 575 0.601 0.913 1.226 1.700 3.701 5.052 6.361 8.012 | 0.00044 0.00056 0.00086
2MM9330WI 290 850 1690 3450 | 107.62 16329 21865 30249 | 626.95 954.95 1203.31 1512.71 | 16.80 18.00 21.40
65 190 380 775 0.615 0.932 1.249 1721 3.580 5.460 6.880 8.649 | 0.00066 0.00071 0.00108
2MM9332WI 489 980 1980 3960 131.90 173.60 23410 32210 | 791.24 1013.50 1281.00 1600.00  12.70 19.80 28.45
110 220 445 890 0.753 0.991 1.337 1.839 4518 5.787 1.315 9.135 | 0.0005 0.00078 0.00112
2MM9334WI 360 1020 2050 4000 | 122.06 184.37 24729 336.09 | 720.86 108595 1367.72 1696.36 | 17.50 19.30 21.20
80 230 460 900 0.697 1.053 1.412 1.919 4.116 6.209 7.820 9.699 | 0.00069 0.00076 0.00107
2MM9340WI 718 1560 3110 6230 | 164.93 217.05 291.03 399.82 | 1006.20 1296.71 1634.27 2042.83 | 16.30 24.40 36.10
175 350 700 1400 0.943 1.241 1.664 2.286 5.746 7414 9.344  11.680 | 0.00064 0.00096 0.00142
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ULTRA-LIGHT
3MMI300WI
IS0 19 SERIES

DUPLEX
PERFORMANCE DATA

MOUNTING ARRANGEMENTS

Back-to-Back
DB

iz

Tandem
DT

Face-to-Face

(1) For DB or DF arrangements only.
For other mounting arrangements,
contact your Timken representative.

Ball Bearings

Preload Axial Stiffness(!) Radial Stiffness(!) Spacer Offsets(!)
X-light
Bearing DUX DUL DUM DUH to Lightto Med. to
Number X-light  Light Med.  Heavy | X-light Light Med.  Heavy | X-light Light Med.  Heavy | Light Med.  Heavy
3MM9300WI1 — 20 45 90 — 3270 4230 5530 — 7050 8870  110.90 — 254 381
— 5 10 20 — 0187 0242 0316 — 0403 0507  0.634 — 0.00010 0.00015
3MM9301WI — 20 45 90 — 3450 4450  58.140 — 7440 9370 117.30 — 2.030 381
— 5 10 20 — 0197 0254  0.332 — 0425 0535  0.670 — 0.00008 0.00015
3MM9302WI1 — 45 90 160 — 4640 6020 7520 — 9690 12160 14520 — 330 4.06
— 10 20 35 — 0265 0344 0430 — 0554 0695  0.830 — 0.00013 0.00016
3MM9303WI — 45 130 240 — 50.70 77.00  98.60 — 10650 152.50 184.50 — 5.59 5.08
— 10 30 55 — 0290 0440  0.564 — 0609 0872  1.055 — 0.00022 0.00020
3MM9304WI — 45 155 265 — 5180 8270  102.40 — 11240 17060  202.60 — 6.60 5.08
— 10 35 60 — 0296 0472  0.585 — 0642 0974  1.157 — 0.00026 0.00020
3MM9305WI1 — 65 180 310 — 6790 9790 122.40 — 146.70  202.90 242.80 — 533 483
— 15 40 70 — 0388 0560  0.700 — 0.839 1.160  1.388 — 0.00021 0.00019
3MM9306WI1 — 70 180 310 — 7290 10530 130.70 — 157.80 218.80  262.00 — 5.08 457
— 15 40 70 — 0.417 0.602 0.747 — 0.902 1.251 1.498 — 0.00020 0.00018
3MM9307WI 45 90 240 420 6710 8460 12330 15250 | 141.29 18280 25570 304.90 | 232 5.84 5.08
10 20 55 95 0383 0484 0705  0.872 | 0.807 1.045 1462  1.743 | 0.00009 0.00023 0.00020
3MM9308WI 65 130 310 560 81.41  101.80 13940 17490 | 169.34 21880 289.80 349.30 | 287 5.84 6.10
15 30 70 125 0465 0582  0.797 1.000 | 0.967 1.251 1.657 1.997 | 0.00011 0.00023 0.00024
3MM9309WI 90 160 360 670 96.15 11470 15620 199.70 | 20056 246.30 323.90 396.30 | 249 5.84 6.86
20 35 80 150 0549 0656 0893  1.142 1.145 1.408 1.852  2.266 | 0.00010 0.00023 0.00027
3MM9310WI 90 160 400 670 10198 12150 17460 21090 | 21251 26150 357.80 419.60 | 235 6.60 5.59
20 35 90 150 0582  0.695  0.998 1.206 1214 1495 2046 2399 | 0.00009 0.00026 0.00022
3MM9311WI 90 200 490 850 10530 13870 193.80 239.80 | 21894 29450 396.30 472.60 | 3.60 6.86 6.60
20 45 110 190 0.601 0.793 1.108 1.371 1.250 1.684 2.266 2702 | 0.00014 0.00027 0.00026
3MM9312WI1 90 200 510 890 11117 14670 207.60 257.50 | 230.00 311.10 42540 508.40 | 3.41 6.86 6.60
20 45 115 200 0635  0.839 1.187 1472 1.313 1779 2432 2907 | 0.00013 0.00027 0.00026
3MM9313WI | 110 220 530 1070 | 126.38 159.70 22120 290.00 | 263.42 33930 45440 599.20 @ 3.08 6.60 8.38
25 50 120 240 0722 0913 1.265 1.658 1504 1940 2598 3426 | 0.00012 0.00026 0.00033
3MM9314WI | 130 290 710 1290 | 131.95 17160 23940 301.70 | 27556 366.40 494.80 599.20 @ 4.06 8.13 8.64
30 65 160 290 0753 0.981 1.369 1.725 1574 2095 2829 3426 | 0.00016 0.00032 0.00034
3MM9315WI1 | 155 310 760 1330 | 143.02 180.80 251.30 313.40 | 300.14 38570 518.80 622.80 | 3.81 8.13 8.13
35 70 170 300 0.817 1.034 1437 1.792 1714 2205 2966  3.561 | 0.00015 0.00032 0.00032
3MM9316WI | 180 330 800 1380 | 156.07 194.80 269.30 33270 | 332.81 41570 556.70 663.40 & 3.53 187 762
40 75 180 310 0.891 1.114 1540  1.902 1.901 2377 3183 3793 | 0.00014 0.00031 0.00030
3MM9317WI | 220 470 1160 2000 | 167.43 23580 329.90 408.00 | 362.86 50410 68210 81420 | 4.64 9.65 9.14
50 100 240 420 0.956 1.229 1705 2126 | 2072 2642 3528 4221 |0.00018 0.00038 0.00038
3MM9318WI | 220 400 930 1670 | 166.56 21270 290.50 363.10 | 35359 45530 60520 730.20 A 4.20 838 8.89
50 90 210 375 0.951 1.216 1.661 2076 | 2.019 2603 3460 4175 | 0.00017 0.00033 0.00035
3MM9319WI | 220 470 1160 2000 | 181.36 23580 329.90 408.00 | 38562 50410 68210 81420 | 4.67 9.65 9.14
50 105 260 450 1.036 1.348 1886 2333 | 2202 2882 3900  4.655 |0.00018 0.00038 0.00036
3MM9320WI | 310 600 1470 2560 | 208.89 26430 369.20 459.80 | 44755 562.00 754.70 901.40 | 4.87 1092 1041
70 135 330 575 1.193 151 21 2629 | 2556 3213 4315 5154 | 0.00019 0.00043 0.00041
3MM9322W1 | 330 670 1600 2780 | 22348 28650 397.90 494.80 | 478.83 608.70 81210 968.60 K 5.21 1092 1041
75 150 360 625 1.276 1638 2275 2829 | 2734 3480 4643 5538 | 0.00021 0.00043 0.00041
3MM9324WI1 | 400 800 1960 3450 | 24650 311.70 421.30 543.90 | 51755 663.70 891.80 1069.20 | 5.68 1219 1219
90 180 440 775 1.408 1782 2409 3110 | 2955 3795 5099  6.113 | 0.00022 0.00048 0.00048
3MM9326WI | 510 1020 2450 4340 | 27475 35260 488.30 611.50 | 589.82 751.20 1002.20 1198.90 | 6.50 1346  13.72
115 230 550 975 1569 2016 2792 3496 | 3368 4295 5730  6.855 | 0.00026 0.00053 0.00054
3MM9328WI | 530 1070 2560 4450 | 290.81 37310 516.80 642.10 | 624.06 795.40 1062.20 1268.50 = 6.41 13.21 13.21
120 240 575 1000 1.661 2130 2950 3660 | 3564 4548  6.073  7.253 | 0.00025 0.00052 0.00052
3MM9330WI | 710 1450 3450 6000 | 31213 40110 551.10 688.20 | 665.61 854.60 1144.00 1363.00 | 8.19 16.76  16.26
160 325 775 1350 1782 229 3172 3939 | 3.801 4886 6519  7.793 | 0.00032 0.00066 0.00064
3MM9332W1 | 800 1580 3950 6940 | 32801 41820 588.90 73410 | 70523 87650 1215.90 1455.70 | 8.32 1880 17.78
180 355 890 1560 1873 2388 3363 4192 | 4027 5119 6943 8312 | 0.00033 0.00074 0.00070
3MM9334WI1 | 800 1600 4000 6940 | 32963 440.00 61820 760.40 | 70423 94430 1280.70 1519.00 | 9.20 1829  16.26
180 360 900 1560 1882 2512 3530 4342 | 4.021 5392 7313 8674 |0.00036 0.00072 0.00064
3MM9340WI | 1250 3110 6230 12460 | 41557 580.10 751.00 985.00 | 888.10 1222.00 1537.00 1920.40 | 14.97 1880  28.70
280 700 1400 2800 2373 3317 4294 5632 | 5071 6.987 8783  10.980 | 0.00059 0.00074 0.00113
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SUPER PRECISION

ULTRA-LIGHT ZMM9300WI
IS0 19 SERIES

SPEED CAPABILITY DATA
L sesetmaay®  OengSpeets@0BMaing
'33:11;:? Low Speed( High Speed( Grease oil
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
T

2MM9300WI 0.09 0.15 0.06 0.08 62000 46500 31000 105400 79100 52700
2MM3301WI 0.1 0.17 0.07 0.10 53800 40300 26900 91500 68500 45700
2MM9302WI 0.17 0.28 0.12 0.15 44500 33400 22200 75700 56800 37700
2MM3303WI 0.19 0.30 0.12 0.16 40100 30100 20000 68200 51200 34000
2MM9304WI 0.40 0.60 0.25 0.34 33700 25300 16800 57300 43000 28600
2MM9305WI 0.40 0.70 0.29 0.39 27800 20900 13900 47300 35500 23600
2MM9306WI 0.50 0.80 0.34 0.45 23800 17800 11900 40500 30300 20200
2MM9307WI 0.80 120 0.51 0.68 20300 15200 10200 34500 25800 17300
2MM9308WI 120 1.90 0.80 1.07 17900 13400 9000 30400 22800 15300
2MM9309WI 1.30 2.10 0.88 1.18 16000 12000 8000 27200 20400 13600
2MM9310WI 1.40 230 0.95 127 14600 11000 7300 24800 18700 12400
2MM9311WI 1.90 3.00 1.30 1.70 13300 10000 6600 22600 17000 11200
2MM9312WI 2.00 3.20 1.40 1.80 12200 9200 6100 20700 15600 10400
2MM9313WI 2.10 340 1.40 1.90 11400 8500 5700 19400 14500 9700
2MM9314WI 3.60 570 240 320 10500 7900 5200 17900 13400 8800
2MM9315WI 3.80 6.10 250 3.40 9800 7400 4900 16700 12600 8300
2MM9316WI 4.00 6.40 2.70 3.50 9300 7000 4600 15800 11900 7800
2MM9317WI 5.30 8.60 3.60 4.80 8600 6500 4300 14600 11100 7300
2MM9318WI 5.90 9.40 3.90 5.20 8200 6200 4100 13900 10500 7000
2MM9319WI 6.10 9.70 4.10 5.40 7800 5900 3900 13300 10000 6600
2MM9320WI 150 12.00 5.00 6.70 7300 5500 3600 12400 9400 6100
2MM9322WI 8.10 13.00 5.40 730 6700 5000 3400 11400 8500 5800
2MM9324WI 11.10 17.80 7.40 9.90 6200 4600 3100 10500 7800 5300
2MM9326WI 14.60 2330 9.70 13.00 5700 4300 2800 9700 7300 4800
2MM9328WI 15.50 24.80 10.40 13.80 5300 4000 2600 9000 6800 4400
2MM9330WI 24.80 39.70 16.60 22.10 5000 3700 2500 8500 6300 4300
2MM9332WI 26.20 41.90 17.50 23.30 4600 3500 2300 7900 5900 3900
2MM9334WI 2820 45.20 18.90 25.10 4400 3300 2200 7500 5600 3700
2MM9340WI 56.80 90.90 37.90 50.60 3700 2800 1800 6300 4700 3100

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(3 High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

() For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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Ball Bearings

ULTRA-LIGHT 3MM9300WI
IS0 19 SERIES

SPEED CAPABILITY DATA
S emssCaany®  OeotSeedsOBMowdng®
53;@:? Low Speed(? High Speed() Grease 0il
25% 40% 15% 20% DUL DUM DUH DUL Dum DUH
T T . A .

3MM9300WI 0.09 0.15 0.06 0.08 55800 41850 27900 94860 71190 47430
3MM3301WI 0.1 0.17 0.07 0.10 48420 36270 24210 82350 61650 41130
3MM9302WI 0.17 0.28 0.12 0.15 40050 30060 19980 68130 51120 33930
3MM9303WI 0.19 0.30 0.12 0.16 36090 27090 18000 61380 46080 30600
3MM9304WI 0.40 0.60 0.25 0.34 30330 22710 15120 51570 38700 25740
3MM9305WI 0.40 0.70 0.29 0.39 25020 18810 12510 42570 31950 21240
3MM3306WI 0.50 0.80 0.34 0.45 21420 16020 10710 36450 27270 18180
3MM3307WI 0.80 1.20 0.51 0.68 18270 13680 9180 31050 23220 15570
3MM3308WI 1.20 1.90 0.80 1.07 16110 12060 8100 27360 20520 3770
3MM3309WI 1.30 2.10 0.88 118 14400 10800 7200 24480 18360 12240
3MM9310WI 1.40 2.30 0.95 121 13140 9900 6570 22320 16830 11160
3MM9311WI 1.90 3.00 1.30 1.70 11970 9000 5940 20340 15300 10080
3MM9312WI 2.00 3.20 1.40 1.80 10980 8280 5490 18630 14040 9360
3MM3313WI 2.10 3.40 1.40 1.90 10260 7650 5130 17460 13050 8730
3MMI314WI 3.60 5.70 240 3.20 9450 7110 4680 16110 12060 7920
3MM9315WI 3.80 6.10 250 3.40 8820 6660 4410 15030 11340 7470
3MM3316WI 4.00 6.40 2.10 3.50 8370 6300 4140 14220 10710 7020
3MM9317WI 5.30 8.60 3.60 4.80 7740 5850 3870 13140 9990 6570
3MM3318WI 5.90 9.40 3.90 5.20 7380 5580 3690 12510 9450 6300
3MM9319WI 6.10 9.70 4.10 5.40 7020 5310 3510 11970 9000 5940
3MM9320WI 1.50 12.00 5.00 6.70 6570 4950 3240 11160 8460 5490
3MM9322WI 8.10 13.00 5.40 130 6030 4500 3060 10260 7650 5220
3MM9324WI 11.10 17.80 7.40 9.90 5580 4140 2790 9450 7020 4770
3MM9326WI 14.60 23.30 9.70 13.00 5130 3870 2520 8730 6570 4320
3MM9328WI 15.50 24.80 10.40 13.80 4770 3600 2340 8100 6120 3960
3MM9330WI 24.80 39.70 16.60 22.10 4500 3330 2250 7650 5670 3870
3MM9332WI 26.20 41.90 17.50 23.30 4140 3150 2070 7110 5310 3510
3MM9334WI 28.20 45.20 18.90 25.10 3960 2970 1980 6750 5040 3330
3MM9340WI 56.80 90.90 37.90 50.60 3330 2520 1620 5670 4230 2790

(1 Fill weights based on specific gravity of 0.99.

(2) Low speed <500000 dN.

(3 High speed > 500000 dN.

(4) For ceramic ball complements, use 120 percent of speeds shown.

(5 For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.

TIMKEN MACHINE TOOL CATALOG 149



SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
B Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width(" |Qty.x Dia.| Wt Static  Dynamic |RatingN9)| Static  Dynamic |RatingN9)| Static  Dynamic |Rating(Ng)| Static  Dynamic | RatingiNe)
mm/in. mm/in.  kg/lbs. N/Ibs. RPM N/lbs. RPM N/lbs. RPM N/lbs. RPM
9300HX 10 22 6 13x3.2 0.010 534 1468 91700 489 1468 110040 534 1379 82500 489 1379 99000
0.3937 0.8661 0.2362 | 13x3/32 0.02 120 330 91700 110 330 110040 120 310 82500 110 310 99000
9301HX 12 24 6 14x32 0.010 610 1500 80000 540 1500 96000 580 1420 72000 520 1420 86400
04724 09449  0.2362 | 14x3/32 0.03 140 340 80000 120 340 96000 130 320 72000 120 320 86400
9302HX 15 28 7 16 x 3.6 0.020 979 2091 66800 890 2091 80160 890 2046 60100 801 2046 72120
0.5906 1.1024 0.2756 | 16 x 7/64 0.04 220 470 66800 200 470 80160 200 460 60100 180 460 72120
9303HX 17 30 7 17x 3.6 0.020 1023 2224 60400 934 2224 72480 979 2091 54400 890 2091 65280
0.6693 1.1811 0.2756 | 17 x7/64 0.04 230 500 60400 210 500 72480 220 470 54400 200 470 65280
9304HX 20 37 9 17x438 0.040 1690 3514 50200 1512 3514 60240 1601 3336 45200 1423 3336 54240
0.7874 1.4567 0.3543 | 17x9/64 0.08 380 790 50200 340 790 60240 360 750 45200 320 750 54240
9305HX 25 42 9 20x4.8 0.040 2020 3460 41800 1800 3460 50160 1913 3603 37600 1735 3603 45120
0.9843 1.6535 0.3543 | 20 x 9/64 0.10 450 780 41800 400 780 50160 430 810 37600 390 810 45120
9306HX 30 47 9 23x4.8 0.050 2402 4048 35900 2135 4048 43080 2224 3825 32300 1957 3825 38760
1.1811 1.8504 0.3543 | 23x9/64 0.11 540 910 35900 480 910 43080 500 860 32300 440 860 38760
9307HX 35 55 10 25x5.6 0.080 3158 5115 30500 2847 5115 36600 2980 4804 27500 2624 4804 33000
1.3780 2.1654 0.3937 | 25x5/32 0.18 710 1150 30500 640 1150 36600 670 1080 27500 590 1080 33000
9308HX 40 62 12 19x6.4 0.110 6005 10675 28000 5338 10675 33600 5693 10097 25200 5071 10097 30240
1.5748 2.4409 0.4724 19x1/4 0.25 1350 2400 28000 1200 2400 33600 1280 2270 25200 1140 2270 30240
9309HX 45 68 12 21x6.4 0.130 6716 11164 25000 6005 11164 30000 6405 10586 22500 5693 10586 27000
17117 2.6772 0.4724 21x1/4 0.29 1510 2510 25000 1350 2510 30000 1440 2380 22500 1280 2380 27000
9310HX 50 72 12 23x6.4 0.140 74713 11698 22900 6672 11698 27480 7072 11031 20600 6405 11031 24720
1.9685 2.8346 0.4724 23x1/4 0.30 1680 2630 22900 1500 2630 27480 1590 2480 20600 1440 2480 24720
9311HX 55 80 13 23x71 0.190 9430 14500 20700 8407 14500 24840 8896 13700 18600 7917 13700 22320
2.1654 3.1496 0.5118 | 23x9/32 0.39 2120 3260 20700 1890 3260 24840 2000 3080 18600 1780 3080 22320
9312HX 60 85 13 25x17.1 0.200 10319 15123 19200 9207 15123 23040 9697 14278 17300 8629 14278 20760
2.3622 3.3465 0.5118 | 25x9/32 0.43 2320 3400 19200 2070 3400 23040 2180 3210 17300 1940 3210 20760
9313HX 65 90 13 271x141 0.220 11164 15701 17800 9919 15701 21360 10400 14800 16000 9250 14800 19200
2.5591 3.5433 05118 | 27x9/32 0.45 2510 3530 17800 2230 3530 21360 2340 3320 16000 2080 3320 19200
9314HX 70 100 16 24x8.17 0.340 14767 21306 16400 13166 21306 19680 13922 20105 14800 12365 20105 17760
2.7559 3.9370 0.6299 |24x11/32 0.75 3320 4790 16400 2960 4790 19680 3130 4520 14300 2780 4520 17760
9315HX 75 105 16 25x8.7 0.360 14300 15100 15400 12700 15100 18480 14500 20416 13900 12899 20416 16680
29528 41339  0.6299 |25x11/32| 0.80 3210 3400 15400 2860 3400 18480 3260 4590 13900 2900 4590 16680
9316HX 80 110 16 27x817 0.390 16680 22507 14500 14856 22507 17400 15568 211217 13100 13833 211217 15720
3.1496 4.3307 0.6299 |27 x11/32 0.80 3750 5060 14500 3340 5060 17400 3500 4770 13100 3110 4770 15720
9317HX 85 120 18 26 x9.5 0.560 19171 25754 13500 17036 25754 16200 17836 24242 12200 15879 24242 14640
3.3465 4.7244 0.7087 26 x 3/8 1.16 4310 5790 13500 3830 5790 16200 4010 5450 12200 3570 5450 14640
9318HX 90 125 18 26x10.3 0.570 22462 29935 12900 19972 29935 15480 20995 28200 11600 18682 28200 13920
3.5433 4.9213 0.7087 |26 x 13/32 1.20 5050 6730 12900 4490 6730 15480 4720 6340 11600 4200 6340 13920

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.

(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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WN CONSTRUCTION

Incorporates low shoulder on non-thrust side of both inner and

outer rings.

HIGH-SPEED SEAL OPTION

Ball Bearings

Available with non-contact seals. Add VV suffix to part number

(in place of CR cage designation). Ex: 2MMV9106HXVV SUL.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

FIXED FLOATING
Suggested Shoulder Diameters Shaft Diameter Mounting Fits Housing Bore Mounting Fits Housing Bore Mounting Fis
Shaft Housing (Stationary) (Stationary)
Ratri.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

03 13.2 13.0 19.6 19.3 10.000 9.995 0.005 0.004 22.005 22.000 0.000 0.010 22.010 22.005 0.015 0.005
0.012 0.52 0.51 0.77 0.76 039370 039350 | 0.00020  0.00015 | 0.86630  0.86610 | 0.00000  0.00040 | 0.86650  0.86630 | 0.00060  0.00020
03 15.2 14.9 21.6 213 12.000 11.995 0.005 0.004 24.005 24.000 0.000 0.010 24.010 24.005 0.015 0.005
0.012 0.60 0.59 0.85 0.84 0.47240  0.47220 | 0.00020  0.00015 | 0.94510  0.94490 | 0.00000  0.00040 | 0.94530  0.94510 | 0.00060  0.00020
03 18.3 18.1 255 252 15.000 14.995 0.005 0.004 28.005 28.000 0.000 0.010 28.010 28.005 0.015 0.005
0.012 0.72 0.7 1.00 0.99 059060  0.59040 | 0.00020  0.00015 | 1.02380  1.02360 | 0.00000  0.00040 | 1.02400  1.02380 | 0.00060  0.00020
0.3 203 20.0 215 21.2 17.000 16.995 0.005 0.004 30.005 30.000 0.000 0.010 30.010 30.005 0.015 0.005
0.012 0.80 0.79 1.08 1.07 0.66930  0.66910 | 0.00020  0.00015 | 1.18130  1.18110 | 0.00000  0.00040 | 1.18150  1.18130 | 0.00060  0.00020
03 241 239 337 334 20.000 19.995 0.005 0.005 37.006 37.000 0.000 0.012 37.010 37.005 0.016 0.005
0.012 0.95 0.94 1.33 1.32 0.78740 078720 | 0.00020  0.00020 | 1.45700  1.45670 | 0.00000  0.00050 | 1.45710  1.45690 | 0.00070  0.00020
03 291 289 38.7 384 25.000 24.995 0.005 0.005 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.012 1.15 1.14 1.52 151 098430  0.98410 | 0.00020  0.00020 | 1.65380  1.65350 | 0.00000  0.00050 | 1.65390  1.65370 | 0.00070  0.00020
03 341 339 437 434 30.000 29.995 0.005 0.005 47.006 47.000 0.000 0.012 41.012 47.007 0.018 0.007
0.012 1.34 1.33 1.72 1.7 1.18110  1.18090 | 0.00020  0.00020 | 1.85070  1.85040 | 0.00000  0.00050 | 1.85090  1.85070 | 0.00080  0.00030
0.6 40.0 395 51.1 50.6 35.000 34.995 0.005 0.006 55.008 55.000 0.000 0.015 55.012 55.007 0.019 0.007
0.024 1.57 1.55 2.01 1.9 1.37800  1.37780 | 0.00020  0.00025 | 2.16570  2.16540 | 0.00000  0.00060 | 2.16590  2.16570 | 0.00080  0.00030
0.6 451 44.6 51.9 514 40.000 39.995 0.005 0.006 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.024 1.78 1.76 2.28 2.26 157480  1.57460 | 0.00020  0.00025 | 2.44120  2.44090 | 0.00000  0.00060 | 2.44140  2.44120 | 0.00080  0.00030
0.6 50.7 50.1 63.4 62.9 45.000 44.995 0.005 0.006 68.008 68.000 0.000 0.015 68.012 68.007 0.019 0.007
0.024 1.99 1.97 2.50 2.48 177170 1.77150 | 0.00020  0.00025 | 2.67750  2.67720 | 0.00000  0.00060 | 2.67770  2.67750 | 0.00080  0.00030
0.6 55.1 54.6 67.9 67.4 50.000 49.995 0.005 0.006 72.008 72.000 0.000 0.015 72011 72.007 0.019 0.007
0.024 217 2.15 2.67 2.65 1.96850  1.96830 | 0.00020  0.00025 | 2.83490  2.83460 | 0.00000  0.00060 | 2.83510  2.83490 | 0.00080  0.00030
1.0 60.9 60.4 75.2 74.1 55.000 54.995 0.005 0.007 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.039 2.40 2.38 2.96 2.94 216540 216520 | 0.00020  0.00030 | 3.14990  3.14960 | 0.00000  0.00060 | 3.15010  3.14990 | 0.00080  0.00030
1.0 65.8 65.3 80.2 79.7 60.000 59.995 0.005 0.007 85.008 85.000 0.000 0.016 85.016 85.009 0.024 0.009
0.039 2.59 2.57 3.16 3.14 236220  2.36200 | 0.00020  0.00030 | 3.34680  3.34650 | 0.00000  0.00060 | 3.34710  3.34680 | 0.00090  0.00030
1.0 70.8 703 85.2 84.7 65.000 64.995 0.005 0.007 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.039 2.79 2.71 3.35 3.33 255910 255890 | 0.00020  0.00030 | 3.54360 354330 | 0.00000  0.00060 | 3.54390  3.54360 | 0.00090  0.00030
1.0 76.8 76.3 94.3 93.8 70.000 69.995 0.005 0.007 100.008  100.000 0.000 0.016 100.018  100.010 0.025 0.010
0.039 3.02 3.00 3N 3.69 275590  2.75570 | 0.00020  0.00030 | 3.93730  3.93700 | 0.00000  0.00060 | 3.93770  3.93740 | 0.00100  0.00040
1.0 81.9 81.1 99.4 98.6 75.005 74.995 0.005 0.012 105.008  105.000 0.000 0.016 105.019  105.011 0.026 0.011
0.039 322 3.19 391 3.88 295300 295260 | 0.00020  0.00050 | 4.13420  4.13390 | 0.00000  0.00060 | 4.13460  4.13430 | 0.00100  0.00040
1.0 86.9 86.1 104.4 103.6 80.005 79.995 0.005 0.012 110.008  110.000 0.000 0.016 110.018  110.010 0.025 0.010
0.039 342 3.39 an 4.08 3.14980  3.14940 | 0.00020  0.00050 | 4.33100  4.33070 | 0.00000  0.00060 | 4.33140  4.33110 | 0.00100  0.00040
1.0 93.6 92.8 1127 111.9 85.005 84.995 0.005 0.012 120.008  120.000 0.000 0.016 120.018  120.010 0.025 0.010
0.039 3.69 3.66 4.44 441 334670  3.34630 | 0.00020  0.00050 | 4.72470  4.72440 | 0.00000  0.00060 | 4.72510  4.72480 | 0.00100  0.00040
1.0 97.8 97.0 1185 117 90.005 89.995 0.005 0.013 125.008  125.000 0.000 0.017 125021 125011 0.030 0.011
0.039 3.85 3.82 4.66 4.63 354350 354310 | 0.00020  0.00050 | 4.92160  4.92130 | 0.00000  0.00070 | 4.92210  4.92170 | 0.00120  0.00040

Continued on next page.
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SUPER PRECISION

ULTRA-LIGHT ISO 19 SERIES
2(3)JMMV9300HX — continued

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

Bt Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball | Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width(" |Qty.x Dia.| Wt Static  Dynamic |RatingN9)| Static  Dynamic |RatingNo)| Static ~ Dynamic |Rating!N9)| Static  Dynamic | Rating(Na)
9319HX 95 130 18 28x103 | 0.600 24197 31136 12300 21528 31136 14760 22507 29312 10300 20060 29312 12360
3.7402 51181 0.7087 |28x13/32| 1.26 5440 7000 12300 4340 7000 14760 5060 6590 10300 4510 6590 12360
9320HX 100 140 20 29x103 | 0.850 24864 31403 11400 22151 31403 13680 23174 29535 9900 20639 29535 11800
3.9370 5.5118 0.7874 |29x13/32 1.80 5590 7060 11400 4980 7060 13680 5210 6640 10000 4640 6640 12000
9322HX 110 150 20 31x103 | 0.920 26377 32204 10500 23485 32204 12600 24597 30291 9500 21884 30291 11400
4.3307 5.9055 0.7874 | 31x13/32 1.92 5930 7240 10500 5280 7240 12600 5530 6810 9500 4920 6810 11400
9324HX 120 165 22 30x11.9 1.240 34161 a271 9600 30424 a271 11520 31803 38831 8600 28334 38831 10320
4.7244 6.4961 0.8661 | 30x 15/32 2.60 7680 9280 9600 6840 9280 11520 7150 8730 8600 6370 8730 10320
9326HX 130 180 24 30x135 1.650 44035 52042 8900 39187 52042 10680 41055 48928 8000 36518 48928 9600
5.1181 7.0866 09449 |30x17/32| 3.63 9900 11700 8900 8810 11700 10680 9230 11000 8000 8210 11000 9600
9328HX 140 190 24 32x135 1.750 46704 53821 8300 41544 53821 9960 43501 50707 7500 38742 50707 9000
5.5118 7.4803 0.9449 |32x17/32 3.85 10500 12100 8300 9340 12100 9960 9780 11400 7500 8710 11400 9000
9330HX 150 210 28 27x115 | 2610 66720 19174 7700 59603 19174 9240 62717 74726 6900 55600 74726 8280
5.9055 8.2677 1.1024 |27x11/16 5.75 15000 17800 7700 13400 17800 9240 14100 16800 6900 12500 16800 8200

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2) ABMA STD 20 (ras max).
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Ball Bearings

WN CONSTRUCTION HIGH-SPEED SEAL OPTION
@ Incorporates low shoulder on non-thrust side of both inner and Available with non-contact seals. Add VV suffix to part number
outer rings. (in place of CR cage designation). Ex: 2MMV9106HXVV SUL.

© Balls separated by one-piece cage piloted against a ground
thrust shoulder land of the outer ring.

Suggested Shoulder Dlamett‘ars Shaft Diameter Mounting Fits ﬂg;]::?ogngg;)e Mounting Fits l_l(gg?ugnggr)e Mounting Fits
Shaft Housing
Racrl.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
Cmminomeino o meino o mein o min o mwinmwin mwin mmin
1.0 102.8 102.0 1235 1227 95.005 94.995 0.005 0.013 130.009  130.000 0.000 0.018 130.020  130.010 0.029 0.010
0.039 4.05 4.02 4.86 4.83 3.74040  3.74000 | 0.00020  0.00050 | 5.11850  5.11810 | 0.00000  0.00070 | 5.11890  5.11850 | 0.00110  0.00040
1.0 110.3 109.5 131.0 130.2 100.005 99.995 0.005 0.013 140.009  140.000 0.000 0.018 140.020  140.010 0.029 0.010
0.039 434 431 5.16 5.13 393720  3.93680 | 0.00020  0.00050 | 551220 551180 | 0.00000  0.00070 | 5.51260 551220 | 0.00110  0.00040
1.0 120.3 1195 141.0 140.2 110.005  109.995 0.005 0.013 150.009  150.000 0.000 0.018 150.023  150.012 0.032 0.012
0.039 474 47 5.55 5.52 433090  4.33050 | 0.00020  0.00050 | 5.90590  5.90550 | 0.00000  0.00070 | 5.90640 590600 | 0.00120  0.00050
1.0 131.2 1304 155.0 154.3 120005  119.995 0.005 0.013 165.010  165.000 0.000 0.020 165.022  165.012 0.032 0.012
0.039 5.16 5.13 6.10 6.07 472460 472420 | 0.00020  0.00050 | 6.49650  6.49610 | 0.00000  0.00080 | 6.49700  6.49660 | 0.00130  0.00050
1.5 1421 1414 169.2 168.4 130.005  129.995 0.005 0.015 180.010  180.000 0.000 0.020 180.022  180.012 0.032 0.012
0.059 5.60 5.57 6.66 6.63 511830 511790 | 0.00020  0.00060 | 7.08700  7.08660 | 0.00000  0.00080 | 7.08750  7.08710 | 0.00130  0.00050
15 1521 1514 179.2 1784 140005  139.995 0.005 0.015 190.010  190.000 0.000 0.021 190.022  190.012 0.033 0.012
0.059 5.99 5.96 7.05 7.02 551200 551160 | 0.00020  0.00060 | 7.48070  7.48030 | 0.00000  0.00080 | 7.48120  7.48080 | 0.00140  0.00050
20 163.1 162.4 198.2 1974 150.005  149.995 0.005 0.015 210.011  210.000 0.000 0.022 210025  210.015 0.036 0.015
0.079 6.42 6.39 7.80 177 590570  5.90530 | 0.00020  0.00060 | 8.26820  8.26770 | 0.00000  0.00090 | 8.26870  8.26830 | 0.00150  0.00060
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SUPER PRECISION

ULTRA-LIGHT
ZMMVI9300HX
IS0 19 SERIES

DUPLEX
PERFORMANCE DATA

MOUNTING ARRANGEMENTS

Back-to-Back
DB

Tandem
DT

Face-to-Face

Bearing Number

DUX
Light

Preload

DUL
Medium

DUM
Heavy

Light

Axial Stiffness(!)

Medium

Heavy

Light

Radial Stiffness(!)

Medium

Heavy

Spacer Offsets(!)
Light to Med. to
Med. Heavy

2MMV9300HX 9 25 55 10.20 15.60 21.00 61.00 88.50 110.80 5.60 5.60
2 6 12 0.058 0.089 0.120 0.349 0.506 0.634 0.00022 0.00022
2MMV9301HX 9 25 55 10.70 16.70 22.80 61.30 88.20 110.20 5.10 5.60
2 6 12 0.061 0.096 0.130 0.351 0.504 0.630 0.00020 0.00022
2MMV9302HX 20 45 85 17.00 22.70 31.00 96.40 120.90 150.90 4.60 6.60
5 10 20 0.097 0.130 0.177 0.551 0.691 0.863 0.00018 0.00026
2MMV9303HX 20 45 85 16.90 22.30 30.00 100.90 121.10 159.10 4.60 6.60
5 10 20 0.097 0.128 0.172 0.577 0.727 0.910 0.00018 0.00026
2MMV9304HX 20 65 135 18.20 28.50 38.70 109.60 157.90 197.30 1.60 8.10
5 15 30 0.104 0.163 0.221 0.627 0.903 1.128 0.00030 0.00032
2MMV9305HX 20 65 135 20.20 31.30 4230 122.00 176.30 220.50 710 710
5 15 30 0.115 0.179 0.242 0.698 1.008 1.261 0.00028 0.00028
2MMV9306HX 20 65 135 22.00 33.90 45.70 133.70 193.60 242.60 6.10 6.60
5 15 30 0.126 0.194 0.261 0.764 1.107 1.387 0.00024 0.00026
2MMV9307HX 45 110 225 30.80 44.60 60.50 185.70 251.70 314.60 710 8.60
10 25 50 0.176 0.255 0.346 1.062 1.439 1.799 0.00028 0.00034
2MMV9308HX 45 135 265 29.50 45.10 60.10 171.90 259.60 325.70 9.70 10.20
10 30 60 0.169 0.258 0.344 1.017 1.484 1.862 0.00038 0.00040
2MMV9309HX 45 155 310 31.50 50.90 68.00 189.40 292.10 366.40 10.70 10.70
10 35 70 0.180 0.291 0.389 1.083 1.670 2.095 0.00042 0.00042
2MMV9310HX 65 175 355 38.70 56.70 75.90 232.60 324.60 407.00 9.10 10.70
15 40 80 0.221 0.324 0.434 1.330 1.856 2.327 0.00036 0.00042
2MMV9311HX 65 200 400 39.50 60.30 80.50 241.20 352.20 442.00 10.70 11.20
15 45 90 0.226 0.345 0.460 1.379 2014 2.527 0.00042 0.00044
2MMV9312HX 65 225 445 41.70 66.20 88.30 254.10 385.70 483.90 11.70 11.70
15 50 100 0.238 0.378 0.505 1.453 2.205 2.767 0.00046 0.00046
2MMV9313HX 65 225 445 43.70 69.30 92.30 266.70 406.10 509.80 11.20 11.20
15 50 100 0.250 0.396 0.528 1.525 2.322 2.915 0.00044 0.00044
2MMV9314HX 110 335 665 51.00 78.10 104.50 316.60 461.20 578.40 13.70 14.70
25 75 150 0.292 0.447 0.598 1.810 2.637 3.307 0.00054 0.00058
2MMV9315HX 110 335 665 52.30 80.00 107.00 325.00 474.00 594.70 13.20 14.20
25 75 150 0.299 0.458 0.612 1.858 2710 3.400 0.00052 0.00056
2MMV9316HX 110 335 665 54.90 83.80 111.80 341.20 499.00 626.50 1270 13.70
25 75 150 0.314 0.479 0.639 1.951 2.853 3.582 0.00050 0.00054
2MMV9317HX 135 400 800 62.20 94.50 125.50 390.60 575.90 72430 13.70 14.70
30 90 180 0.334 0.510 0.682 2.088 3.048 3.826 0.00056 0.00060
2MMV9318HX 135 400 800 59.40 90.40 120.20 373.10 548.10 688.90 14.20 15.20
30 90 180 0.340 0.517 0.687 2.133 3.134 3.939 0.00056 0.00060
2MMV9319HX 135 400 800 62.20 94.50 125.50 390.60 575.90 724.30 13.70 14.70
30 90 180 0.356 0.540 0.717 2233 3.293 4141 0.00054 0.00058
2MMV9320HX 155 490 975 67.40 104.60 139.50 423.40 630.50 791.80 15.20 15.70
35 110 220 0.385 0.598 0.798 2421 3.605 4527 0.00060 0.00062
2MMV9322HX 175 535 1065 73.80 11270 150.40 464.00 678.60 851.90 15.20 16.30
40 120 240 0.422 0.644 0.860 2653 3.880 4.871 0.00060 0.00064
2MMV9324HX 225 665 1335 80.90 123.40 164.70 513.70 752.10 944.30 17.30 18.30
50 150 300 0.462 0.706 0.942 2937 4.300 5.399 0.00068 0.00072
2MMV9326HX 245 735 1465 87.90 133.40 171.00 545.90 805.20 1012.70 17.80 18.80
55 165 330 0.503 0.763 1.012 3.121 4.604 5.790 0.00070 0.00074
2MMV9328HX 265 800 1600 94.60 143.60 190.60 587.50 865.40 1088.20 17.80 19.30
60 180 360 0.541 0.821 1.090 3.359 4.948 6.222 0.00070 0.00076
2MMV9330HX 355 1065 2135 99.60 151.10 200.60 630.00 930.80 1170.80 2240 24.40
80 240 480 0.569 0.864 1.147 3.602 5.322 6.694 0.00088 0.00096

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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Ball Bearings

ULTRA-LIGHT Preload Axial Stiffness(!) Radial Stiffness(1) Spacer Offsets(!)
DU DUL DUH Light to Med. to
3MMV9300HX Bearing Number Light Medium Heavy Light Medium Heavy Light Medium Heavy Med. Heavy
IS0 19 SERIES
D U P LEX 3MMV9300HX 22 45 90 28.53 36.82 48.06 60.22 75.61 94.48 219 4.06
5 10 20 0.163 0.211 0.275 0.344 0.432 0.540 0.00011 0.00016
PERFORMANCE DATA 3MMV9301HX 22 45 90 29.93 38.58 50.28 63.30 79.51 99.41 2.54 4.06
5 10 20 0171 0.221 0.288 0.362 0.455 0.568 0.00010 0.00016
3MMV9302HX 22 65 135 34.07 50.72 66.06 72.78 104.78 131.04 4.06 457
5 15 30 0.195 0.290 0.378 0.416 0.599 0.749 0.00016 0.00018
3MMV9303HX 22 65 135 35.45 52.1 68.60 75.75 109.14 136.54 4.06 4.32
5 15 30 0.203 0.301 0.392 0.433 0.624 0.781 0.00016 0.00017
MOUNTING ARRANGEMENTS ~ 3vimva30anx a5 110 25 4876 67.98 8846 | 10386 14069 17595 457 559
10 25 50 0.279 0.389 0.506 0.594 0.804 1.006 0.00018 0.00022
3MMV9305HX 45 110 225 5417 75.33 917.75 115.68 156.99 196.59 4.06 5.08
10 25 50 0.310 0.431 0.559 0.661 0.898 1.124 0.00016 0.00020
3MMV9306HX 45 110 225 59.33 82.33 106.58 126.87 172.47 216.18 3.56 457
Back-to-Back 10 25 50 0339 0471 0609 0725 0986 123 | 000014 000018
DB 3MMV9307HX 65 175 355 7451 106.06 131.72 159.18 220.72 276.34 5.08 5.59
15 40 80 0.426 0.606 0.787 0.910 1.262 1.580 0.00020 0.00022
3MMV9308HX 65 225 445 70.62 108.04 139.41 154.45 233.67 293.31 m m
15 50 100 0.404 0.618 0.797 0.883 1.336 1.677 0.00028 0.00028
3MMV9309HX 90 245 490 83.32 119.21 153.84 182.60 257.80 323.74 6.10 m
20 55 110 0.476 0.682 0.880 1.044 1474 1.851 0.00024 0.00028
Tandem 3MMV9310HX 90 265 535 88.43 130.41 168.25 193.61 282.11 354.17 6.60 1
DT 20 60 120 0.506 0.746 0.962 1.107 1.613 2.025 0.00026 0.00028
3MMV9311HX 110 335 665 99.24 146.29 188.72 216.70 315.69 396.50 m 8.13
25 75 150 0.567 0.836 1.079 1.239 1.805 2.267 0.00028 0.00032
3MMV9312HX 110 335 665 104.80 154.33 198.86 228.59 333.88 419.41 6.60 7.62
25 75 150 0.599 0.882 1.137 1.307 1.909 2.398 0.00026 0.00030
3MMV9313HX 110 335 665 110.22 162.15 208.66 239.96 351.37 441.80 6.60 m
Face-to-Face 25 75 150 0.630 0.927 1.193 1.372 2.009 2.526 0.00026 0.00028
3MMV9314HX 155 490 980 12231 183.12 235.94 265.50 394.05 495.14 8.64 9.14
35 110 220 0.699 1.047 1.349 1.518 2.253 2.831 0.00034 0.00036
3MMV9315HX 155 490 980 125.63 187.84 242.06 272.49 404.89 508.96 8.64 9.14
35 110 220 0.718 1.074 1.384 1.558 2315 2.910 0.00034 0.00036
3MMV9316HX 155 490 980 13214 197.46 254.13 285.96 426.23 536.07 8.13 8.64
35 110 220 0.756 1.129 1.453 1.635 2437 3.065 0.00032 0.00034
3MMV9317HX 200 625 1245 155.70 23157 297.33 33458 499.86 629.12 8.64 9.14
45 140 280 0.826 1.232 1.588 1.792 2.651 3.331 0.00036 0.00040
3MMV9318HX 200 625 1245 148.32 220.72 283.69 319.72 475.73 598.51 9.14 9.65
45 140 280 0.848 1.262 1.622 1.828 2.720 3.422 0.00036 0.00038
3MMV9319HX 200 625 1245 155.70 231.57 297.33 334.58 499.86 629.12 8.64 9.14
45 140 280 0.890 1.324 1.700 1.913 2.858 3.597 0.00034 0.00036
3MMV9320HX 245 735 1465 170.75 251.16 323.04 369.04 540.62 679.84 9.14 10.16
55 165 330 0.976 1.436 1.847 2.110 3.091 3.887 0.00036 0.00040
3MMV9322HX 265 800 1600 183.82 270.40 348.05 397.55 581.89 731.61 9.14 10.16
60 180 360 1.051 1.546 1.990 2.273 3.327 4.183 0.00036 0.00040
3MMV9324HX 310 935 1870 198.51 291.73 374.99 427.46 628.07 790.37 10.16 11.18
70 210 420 1.135 1.668 2.144 2.444 3.591 4.519 0.00040 0.00044
3MMV9326HX 355 1065 2135 216.35 317.27 407.34 462.79 684.21 861.73 10.67 11.68
80 240 480 1.237 1.814 2.329 2.646 3912 4.927 0.00042 0.00046
3MMV9328HX 400 1200 2400 235.07 344.90 443.02 504.06 743.15 935.54 10.67 12.19
90 270 540 1.344 1.972 2533 2.882 4.249 5.349 0.00042 0.00048
3MMV9330HX 535 1600 3200 249.06 365.54 469.26 540.62 799.12 1006.55 13.72 15.24
120 360 720 1.424 2.090 2.683 3.091 4.569 5.755 0.00054 0.00060

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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SUPER PRECISION

ULTRA-LIGHT ZMMV9300HX
IS0 19 SERIES

SPEED CAPABILITY DATA
L mmsetwaey®  OerngSpeeds® OBMourtng®

Bearing Number Low Speed( High Speed® Grease 0il

25% 40% 15% 20% DUL DUM DUH DUL DUM DUH

A . £

2MMV9300HX 0.n 0.18 0.06 0.09 73360 55020 36680 123795 93534 62310
2MMV9301HX 0.13 0.20 0.07 0.1 64000 48000 32000 108000 81600 54360
2MMV9302HX 0.20 033 0.12 017 53440 40080 26720 90180 68136 45391
2MMV9303HX 0.23 0.36 0.12 0.18 48320 36240 24160 81540 61608 41042
2MMV9304HX 0.48 0.7 0.25 0.39 40160 30120 20080 67770 51204 341
2MMV9305HX 0.48 0.83 0.29 0.44 33440 25080 16720 56430 42636 28403
2MMV9306HX 0.60 0.95 0.34 0.51 28720 21540 14360 48465 36618 24394
2MMV9307HX 0.95 143 0.51 0.77 24400 18300 12200 41175 31110 20725
2MMV9308HX 143 2.26 0.80 122 22400 16800 11200 37800 28560 19026
2MMV9309HX 1.55 250 0.88 1.34 20000 15000 10000 33750 25500 16988
2MMV9310HX 1.67 274 0.95 1.44 18320 13740 9160 30915 23358 15561
2MMV931THX 2.26 3.57 1.30 1.93 16560 12420 8280 27945 21114 14066
2MMV9312HX 2.38 3.81 1.40 2.05 15360 11520 7680 25920 19584 13046
2MMV9313HX 2.50 4.05 1.40 2.16 14240 10680 7120 24030 18156 12095
2MMV9314HX 4.29 6.79 240 3.64 13120 9840 6560 22140 16728 11144
2MMV9315HX 4.52 1.26 250 3.86 12320 9240 6160 20790 15708 10464
2MMV9316HX 4.76 1.62 2.70 3.98 11600 8700 5800 19575 14790 9853
2MMV9317HX 6.31 10.24 3.60 5.45 10800 8100 5400 18225 13770 9173
2MMV9318HX 7.02 11.19 3.90 591 10320 7740 5160 17415 13158 8766
2MMV9319HX 1.26 11.55 410 6.14 9840 7380 4920 16605 12546 8358
2MMV9320HX 8.93 14.29 5.00 761 9120 6840 4560 15390 11628 7746
2MMV9322HX 9.64 15.48 5.40 8.30 8,400 6300 4200 14175 10710 7135
2MMV9324HX 13.21 2119 740 11.25 7680 5760 3840 12960 9792 6523
2MMV9326HX 17.38 21.14 9.70 14.17 7088 5316 3540 11960 9037 6020
2MMV9328HX 18.45 29.52 10.40 15.68 6616 4962 3300 11165 8435 5619
2MMV9330HX 29.52 47.26 16.60 2511 6168 4626 3080 10410 7864 5239

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

3) High speed > 500000 dN.

(4) For ceramic ball complements, use 120 percent of speeds shown.

() For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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Ball Bearings

ULTRA-LIGHT 3MMV9300HX
IS0 19 SERIES

SPEED CAPABILITY DATA
S smmsetmany® | OpraingSpeeds® OBMowtng®

Boaring Number Low Speed(? High Speed(® Grease 0il

25% 40% 15% 20% DUL DUM DUH DUL DuUM DUH

.

3MMV9300HX 0.11 0.18 0.06 0.08 66080 49560 33040 111510 84250 56125
3MMV9301HX 0.13 0.20 0.07 0.10 57600 43200 28800 97200 73440 48900
3MMV9302HX 0.20 0.33 0.12 0.15 48080 36060 24040 81135 61300 40850
3MMV9303HX 0.23 0.36 0.12 0.16 43440 32580 21720 73305 55390 36900
3MMV9304HX 0.48 0.7 0.25 0.34 36160 27120 18080 61020 46100 30700
3MMV9305HX 0.48 0.83 029 0.39 30080 22560 15040 50760 38350 25550
3MMV9306HX 0.60 0.95 0.34 0.45 25840 19380 12920 43605 32950 21950
3MMV9307HX 0.95 143 0.51 0.69 22000 16500 11000 37125 28050 18690
3MMV9308HX 143 2.26 0.80 1.08 20160 15120 10080 34020 25700 17125
3MMV9309HX 1.55 2.50 0.88 1.19 18000 13500 9000 30375 22950 15290
3MMV9310HX 1.67 2.74 0.95 1.28 16480 12360 8240 27810 21000 14000
3MMV9311HX 2.26 3.57 1.30 1.72 14960 11220 7480 25245 19075 12700
3MMV9312HX 238 3.81 1.40 1.82 13760 10320 6880 23220 17500 11690
3MMV9313HX 250 4.05 1.40 1.92 12800 9600 6400 21600 16320 10875
3MMV9314HX 4.29 6.79 240 323 11840 8880 5920 19980 15100 10060
3MMV9315HX 452 1.26 250 343 11120 8340 5560 18765 14175 9450
3MMV9316HX 4.76 7.62 2170 3.54 10480 7860 5240 17685 13360 8900
3MMV9317HX 6.31 10.24 3.60 4.85 9680 7260 4840 16335 12350 8225
3MMV9318HX 7.02 1119 3.90 5.25 9280 6960 4640 15660 11825 7880
3MMV9319HX 126 11.55 4.10 5.45 8800 6600 4400 14850 11220 7475
3MMV9320HX 8.93 14.29 5.00 6.77 8240 6180 4120 13905 10500 7000
3MMV9322HX 9.64 15.48 5.40 131 7544 5658 3772 12731 9620 6400
3MMV9324HX 13.21 21.19 7.40 10.00 6912 5184 3456 11664 8810 5875
3MMV9326HX 17.38 21.14 9.70 1313 6376 4782 3188 10760 8130 5415
3MMV9328HX 18.45 29.52 10.40 13.94 5960 4470 2980 10058 7600 5050
3MMV9330HX 29.52 47.26 16.60 22.32 5552 4164 2776 9369 7080 4710

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(31 High speed > 500000 dN.

(4) For ceramic ball complements, use 120 percent of speeds shown.

(5 For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
B Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width® | Qty.xDia. | Wt Static  Dynamic |RatingN9)| Static  Dynamic | RatingN9)| Static ~ Dynamic |Rating(N¢)| Static  Dynamic |RatingNo)
mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lIbs. RPM N/lbs. RPM N/lIbs. RPM
9100WI 10 26 8 8x438 0.018 2200 5400 68500 1958 5400 82200 2100 5300 61700 1869 5300 74040
0.3937 1.0236 0.3150 8x3/16 0.04 490 1210 68500 436 1210 82200 480 1190 61700 427 1190 74040
9101WI 12 28 8 10x4.8 0.020 2900 6400 57300 2581 6400 68760 2800 6200 51600 2492 6200 61920
04724  1.1024  0.3150 10 x 3/16 0.04 650 1430 57300 579 1430 68760 630 1390 51600 561 1390 61920
9102WI 15 32 9 12x4.8 0.030 3600 7300 48600 3204 7300 58320 3530 7020 43700 3142 7020 52440
0.5906 1.2598 0.3543 12x3/16 0.07 820 1630 48600 730 1630 58320 790 1580 43700 703 1580 52440
9103WI 17 35 10 11x4.8 0.038 3400 6800 43100 3026 6800 51720 3300 6600 38800 2937 6600 46560
0.6693 1.3780 0.3937 11x3/16 0.08 710 1530 43100 685 1530 51720 750 1480 38800 668 1480 46560
9104WI 20 42 12 11x64 0.067 6000 11600 37100 5340 11600 44520 5700 11100 33400 5073 11100 40080
0.7874 1.6535 0.4724 1Mx1/4 0.15 1350 2600 37100 1202 2600 44520 1290 2500 33400 1148 2500 40080
9105WI 25 47 12 13x6.4 0.077 7400 12900 30900 6586 12900 37080 7100 12300 27800 6319 12300 33360
0.9843 1.8504 0.4724 13x1/4 0.17 1660 2900 30900 1477 2900 37080 1590 27170 27800 1415 2770 33360
9106WI 30 55 13 14x71 0.113 10300 16800 25500 9167 16800 30600 9900 16000 23000 8811 16000 27600
1.1811 2.1654 0.5118 14 x 9/32 0.25 2310 3770 25500 2056 3770 30600 2200 3600 23000 1958 3600 27600
9107WI 35 62 14 15x7.9 0.151 13700 21200 22600 12193 21200 27120 13000 20200 20300 11570 20200 24360
1.3780 2.4409 0.5512 15x 5/16 0.33 3070 4760 22600 2732 4760 27120 2930 4540 20300 2608 4540 24360
9108WI 40 68 15 16x7.9 0.187 14900 21900 19900 13261 21900 23880 14200 20800 17900 12638 20800 21480
1.5748 26772 0.5906 16 x 5/16 0.41 3360 4920 19900 2990 4920 23880 3190 4670 17900 2839 4670 21480
9109WI 45 75 16 17x8.7 0.240 19300 27000 17900 M7 27000 21480 18300 25600 16100 16287 25600 19320
17117 2.9528 0.6299 | 17x11/32 0.53 4330 6080 17900 3854 6080 21480 4110 5760 16100 3658 5760 19320
9110WI 50 80 16 18x8.7 0.258 20800 27900 16300 18512 27900 19560 19700 26300 14700 17533 26300 17640
1.9685 3.1496 0.6299 | 18x11/32 0.57 4670 6270 16300 4156 6270 19560 4430 5910 14700 3943 5910 17640
9111WI 55 90 18 18x10.3 0.383 28600 37800 14700 25454 37800 17640 27200 35900 13200 24208 35900 15840
2.1654 3.5433 0.7087 | 18x13/32 0.84 6420 8500 14700 5714 8500 17640 6110 8080 13200 5438 8080 15840
9112WI 60 95 18 19x10.3 0.409 30500 38800 13600 21145 38800 16320 33200 36900 12200 29548 36900 14640
2.3622 3.7402 0.7087 | 19x13/32 0.90 6860 8730 13600 6105 8730 16320 7470 8290 12200 6648 8290 14640
9113WI 65 100 18 20x 103 0.435 32600 39800 12700 29014 39800 15240 31000 371700 11400 27590 371700 13680
2.5591 3.9370 0.7087 | 20x13/32 0.96 7330 8950 12700 6524 8950 15240 6970 8480 11400 6203 8480 13680
9114WI 70 110 20 19x11.9 0.604 40700 50300 11700 36223 50300 14040 38800 47600 10500 34532 47600 12600
2.7559 4.3307 0.7874 | 19x15/32 1.33 9150 11300 11700 8144 11300 14040 8730 10700 10500 7770 10700 12600
9115WI 75 115 20 20x11.9 0.638 43500 51600 11000 38715 51600 13200 41200 48900 9900 36668 48900 11880
29528 45276  0.7874 | 20x 15/32 1.41 9790 11600 11000 8713 11600 13200 9260 11000 9900 8241 11000 11880
9116WI 80 125 22 20x 135 0.859 55200 64900 10300 49128 64900 12360 52500 61400 9300 46725 61400 11160
3.1496 49213 0.8661 | 20x17/32 1.89 12400 14600 10300 11036 14600 12360 11800 13800 9300 10502 13800 11160
9117WI 85 130 22 21x135 0.901 58700 66700 9700 52243 66700 11640 55600 63200 8700 49484 63200 10440
3.3465 5.1181 0.8661 | 21x17/32 1.99 13200 15000 9700 11748 15000 11640 12500 14200 8700 11125 14200 10440
9118WI 90 140 24 20x 151 1.170 68900 79600 9200 61321 79600 11040 65800 75200 8300 58562 75200 9960
3.5433 55118 0.9449 | 20x19/32 2.58 15500 17900 9200 13795 17900 11040 14800 16900 8300 13172 16900 9960
9119WI 95 145 24 21x15.1 1.222 73400 81400 8700 65326 81400 10440 69400 77400 7800 61766 77400 9360
3.7402 5.7087 0.9449 | 21x19/32 2.69 16500 18300 8700 14685 18300 10440 15600 17400 7800 13884 17400 9360
9120WI 100 150 24 22x 151 1.299 77400 83600 8300 68886 83600 9960 73400 79200 7500 65326 79200 9000
3.9370 5.9055 0.9449 | 22x19/32 2.86 17400 18800 8300 15486 18800 9960 16500 17800 7500 14685 17800 9000

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2) ABMA STD 20 (ras max).
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WI CONSTRUCTION

Incorporates low shoulder on non-thrust side of outer rings.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

Ball Bearings

FIXED FLOATING
. . . A
Sugg Shoulder D S Shaft Diameter Mounting Fits H(gusipg Bore Mounting Fits Housing Bore Mounting Fits
Shaft Housing tationary) (Stationary)
Rarri.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

03 13.6 133 232 230 10.000 9.995 0.005 0.004 26.005 26.000 0.000 0.010 26.010 26.005 0.015 0.005
0.012 0.54 0.53 0.92 0.91 0.39370 039350 | 0.00020  0.00015 | 1.02380  1.02360 | 0.00000  0.00040 | 1.02400  1.02380 | 0.00060  0.00020
0.3 16.1 15.9 255 253 12.000 11.995 0.005 0.004 28.005 28.000 0.000 0.010 28.010 28.005 0.015 0.005
0.012 0.64 0.63 1.01 1.00 0.47240  0.47220 | 0.00020  0.00015 | 1.10260  1.10240 | 0.00000  0.00040 | 1.10280  1.10260 | 0.00060  0.00020
03 19.2 18.9 28.6 283 15.000 14.995 0.005 0.004 32.005 32.000 0.000 0.011 32.010 32.005 0.016 0.005
0.012 0.76 0.75 113 1.12 0.59060  0.59040 | 0.00020  0.00015 | 1.26000  1.25980 | 0.00000  0.00045 | 1.26020  1.26000 | 0.00070  0.00020
03 211 215 311 30.9 17.000 16.995 0.005 0.004 35.006 35.000 0.000 0.012 35.010 35.005 0.016 0.005
0.012 0.86 0.85 1.23 1.22 0.66930  0.66910 | 0.00020  0.00015 | 1.37830  1.37800 | 0.00000  0.00050 | 1.37840  1.37820 | 0.00070  0.00020
0.6 25.0 248 31.1 315 20.000 19.995 0.005 0.005 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.024 0.99 0.98 1.49 1.48 0.78740  0.78720 | 0.00020  0.00020 | 1.65380  1.65350 | 0.00000  0.00050 | 1.65390  1.65370 | 0.00070  0.00020
0.6 30.1 299 42.6 423 25.000 24.995 0.005 0.005 47.006 47.000 0.000 0.012 47.012 47.007 0.018 0.007
0.024 1.19 1.18 1.68 1.67 0.98430  0.98410 | 0.00020  0.00020 | 1.85070  1.85040 | 0.00000  0.00050 | 1.85090  1.85070 | 0.00080  0.00030
1.0 36.2 35.9 50.7 50.4 30.000 29.995 0.005 0.005 55.008 55.000 0.000 0.015 55.012 55.007 0.019 0.007
0.039 1.43 1.42 2.00 1.99 1.18110  1.18090 | 0.00020  0.00020 | 2.16570  2.16540 | 0.00000  0.00060 | 2.16590  2.16570 | 0.00080  0.00030
1.0 Mn.2 40.6 56.6 56.1 35.000 34.995 0.005 0.006 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.039 1.62 1.60 2.23 2.21 1.37800  1.37780 | 0.00020  0.00025 | 2.44120  2.44090 | 0.00000  0.00060 | 2.44140  2.44120 | 0.00080  0.00030
1.0 46.2 457 62.2 61.7 40.000 39.995 0.005 0.006 68.008 68.000 0.000 0.015 68.012 68.007 0.019 0.007
0.039 1.82 1.80 2.45 243 157480  1.57460 | 0.00020  0.00025 | 2.67750  2.67720 | 0.00000  0.00060 | 2.67770  2.67750 | 0.00080  0.00030
1.0 51.8 51.3 69.3 68.8 45.000 44.995 0.005 0.006 75.008 75.000 0.000 0.015 75.014 75.009 0.022 0.009
0.039 2.04 2.02 2.73 21 177170 1.77150 | 0.00020  0.00025 | 2.95310  2.95280 | 0.00000  0.00060 | 2.95330  2.95310 | 0.00080  0.00030
1.0 56.6 56.1 74.2 3.1 50.000 49.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.039 2.23 2.21 2.92 2.90 1.96850  1.96830 | 0.00020  0.00025 | 3.14990  3.14960 | 0.00000  0.00060 | 3.15010  3.14990 | 0.00080  0.00030
1.0 62.7 62.2 83.3 82.8 55.000 54.995 0.005 0.007 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.039 241 2.45 3.28 3.26 216540 216520 | 0.00020  0.00030 | 3.54360  3.54330 | 0.00000  0.00060 | 3.54390  3.54360 | 0.00090  0.00030
1.0 67.8 67.3 88.1 81.6 60.000 59.995 0.005 0.007 95.008 95.000 0.000 0.016 95.016 95.009 0.024 0.009
0.039 2.67 2.65 347 3.45 236220  2.36200 | 0.00020  0.00030 | 3.74050  3.74020 | 0.00000  0.00060 | 3.74080  3.74050 | 0.00090  0.00030
1.0 726 721 932 92.7 65.000 64.995 0.005 0.007 100.008  100.000 0.000 0.016 100.018  100.010 0.025 0.010
0.039 2.86 2.84 3.67 3.65 255910 255890 | 0.00020  0.00030 | 3.93730  3.93700 | 0.00000  0.00060 | 3.93770  3.93740 | 0.00100  0.00040
1.0 782 7.1 102.4 101.9 70.000 69.995 0.005 0.007 110.008  110.000 0.000 0.016 110.018  110.010 0.025 0.010
0.039 3.08 3.06 4.03 4.01 2.75590  2.75570 | 0.00020  0.00030 | 4.33100  4.33070 | 0.00000  0.00060 | 4.33140  4.33110 | 0.00100  0.00040
1.0 834 82.1 107.3 106.6 75.005 74.995 0.005 0.012 115.008  115.000 0.000 0.016 115.019  115.011 0.026 0.010
0.039 3.29 3.26 4.23 4.20 2.95300  2.95260 | 0.00020  0.00050 | 4.52790  4.52760 | 0.00000  0.00060 | 4.52830  4.52800 | 0.00100  0.00040
1.0 89.3 88.5 116.5 115.7 80.005 79.995 0.005 0.012 125.008  125.000 0.000 0.017 125.021  125.011 0.030 0.011
0.039 3.52 3.49 4.59 4.56 3.14980  3.14940 | 0.00020  0.00050 | 4.92160  4.92130 | 0.00000  0.00070 | 4.92210  4.92170 | 0.00120  0.00040
1.0 949 94.1 122.1 1213 85.005 84.995 0.005 0.012 130.009  130.000 0.000 0.018 130.020  130.010 0.029 0.010
0.039 3.74 3N 4.81 4.78 334670  3.34630 | 0.00020  0.00050 | 5.11850  5.11810 | 0.00000  0.00070 | 5.11890  5.11850 | 0.00110  0.00040
15 100.5 99.7 1309 130.2 90.005 89.995 0.005 0.013 140.009  140.000 0.000 0.018 140.020  140.010 0.029 0.010
0.059 3.96 393 5.16 5.13 354350  3.54310 | 0.00020  0.00050 | 551220 551180 | 0.00000  0.00070 | 5.51260  5.51220 | 0.00110  0.00040
15 105.5 104.8 135.8 135.0 95.005 94.995 0.005 0.013 145.009  145.000 0.000 0.018 145.021  145.011 0.030 0.011
0.059 4.16 413 5.35 5.32 374040 374000 | 0.00020  0.00050 | 5.70910 570870 | 0.00000  0.00070 | 5.70950  5.70910 | 0.00110  0.00040
15 110.6 109.9 140.8 140.1 100.005 99.995 0.005 0.013 150.009  150.000 0.000 0.018 150.023  150.012 0.032 0.012
0.059 4.36 4.33 5.55 5.52 393720  3.93680 | 0.00020  0.00050 | 5.90590 590550 | 0.00000  0.00070 | 5.90640  5.90600 | 0.00120  0.00050
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SUPER PRECISION

EXTRA-LIGHT ISO 10 SERIES
2(3)MMI100WI — continued

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (IS0 P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

BrEfi Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width(" | Qty.xDia. | Wt Static  Dynamic |RatingN9)| Static  Dynamic |RatingNo)| Static  Dynamic |Rating!Ne)| Static  Dynamic | Rating(No)
9121WI 105 160 26 21x16.7 1.617 89400 97900 7900 79566 97900 9480 84500 92100 7100 75205 92100 8520
41339 6.2992 1.0236 | 21x21/32 3.57 20100 22000 7900 17889 22000 9480 19000 20700 7100 16910 20700 8520
9122WI 110 170 28 22x115 2.043 102700 109400 7500 91403 109400 9000 97400 103200 6800 86686 103200 8160
4.3307 6.6929 1.1024 | 22x11/16 4.50 23100 24600 7500 20559 24600 9000 21900 23200 6800 19491 23200 8160
9124W1 120 180 28 23x115 2.180 108500 111200 6900 96565 111200 8280 103200 105000 6200 91848 105000 7440
4.7244 7.0866 1.1024 | 23x11/16 4.81 24400 25000 6900 21716 25000 8280 23200 23600 6200 20648 23600 7440
9126WI 130 200 33 21x206 3.273 137000 143200 6400 121930 143200 7680 129900 135700 5800 115611 135700 6960
5.1181 7.8740 1.2992 | 21x13/16 .21 30800 32200 6400 27412 32200 7680 29200 30500 5800 2988 30500 6960
9128WI 140 210 33 22 x 20.6 3.454 145000 146300 5900 129050 146300 7080 137400 138300 5300 122286 138300 6360
55118  8.2677 1.2992 | 22x13/16 1.62 32600 32900 5900 29014 32900 7080 30900 31100 5300 27501 31100 6360
9130WI 150 225 35 22x222 4.200 168100 167200 5600 149609 167200 6720 159200 157900 5000 141688 157900 6000
5.9055 8.8583 1.3780 22x7/8 9.26 37800 37600 5600 33642 37600 6720 35800 35500 5000 31862 35500 6000
9132WI1 160 240 38 22x238 5.188 192600 189500 5200 171414 189500 6240 182800 179300 4700 162692 179300 5640
6.2992 9.4488 1.4961 | 22x15/16 11.44 43300 42600 5200 38537 42600 6240 41100 40300 4700 36579 40300 5640
9134WI 170 260 42 22x21.0 6.999 245500 234000 4900 218495 234000 5880 232600 221100 4400 207014 221100 5280
6.6929 102362  1.6535 | 22x11/16 15.43 55200 52600 4900 49128 52600 5880 52300 49700 4400 46547 49700 5280
9136WI 180 280 46 20x21.0 9.250 276200 258400 4600 245818 258400 5520 262400 244400 4200 233536 244400 5040
7.0866 11.0236 1.8110 | 20x13/16 | 20.40 62100 58100 4600 55269 58100 5520 59000 55000 4200 52510 55000 5040
9140WI 200 310 51 20x 333 12.148 337200 296700 4100 300108 296700 4920 321100 281100 3700 285779 281100 4440
78740  12.2047  2.0079 | 20x15/16 | 26.78 75800 66700 4100 67462 66700 4920 72200 63200 3700 64258 63200 4440

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1) Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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WI CONSTRUCTION

® Incorporates low shoulder on non-thrust side of outer rings.

© Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

r
Rad.2)

Suggested Shoulder Diameters

Shaft

Min.

Housing

Max. Min.

Shaft Diameter

Min.

Mounting Fits

Loose

Tight

Housing Bore
(Stationary)

Max. Min.

Mounting Fits

Tight Loose

Ball Bearings

FLOATING

Housing Bore
(Stationary)

Max. Min.

Mounting Fits

Loose Loose

20 1165 1157 150.0 149.2 105.005  104.995 0.005 0.013 160.009  160.000 0.000 0.022 160.022  160.012 0.033 0.012
0.079 4.59 4.56 5.91 5.88 413410 4.13370 | 0.00020  0.00050 | 6.29960  6.29920 | 0.00000  0.00080 | 6.30010  6.29970 | 0.00130  0.00050
20 1231 1223 158.4 157.6 110.005  109.995 0.005 0.013 170.010  170.000 0.000 0.020 170.022  170.012 0.032 0.012
0.079 4.85 4.82 6.24 6.21 433090  4.33050 | 0.00020  0.00050 | 6.69330  6.69290 | 0.00000  0.00080 | 6.69380  6.69340 | 0.00130  0.00050
20 133.2 1325 168.3 167.5 120.005  119.995 0.005 0.013 180.010  180.000 0.000 0.020 180.022  180.012 0.032 0.012
0.079 5.25 5.22 6.63 6.60 472460  4.72420 | 0.00020  0.00050 | 7.08700  7.08660 | 0.00000  0.00080 | 7.08750  7.08710 | 0.00130  0.00050
20 144.9 144.2 186.6 185.8 130.005  129.995 0.005 0.015 200.011  200.000 0.000 0.022 200.025  200.015 0.036 0.015
0.079 5.71 5.68 7.35 7.32 511830 511790 | 0.00020  0.00060 | 7.87450  7.87400 | 0.00000  0.00090 | 7.87500  7.87460 | 0.00150  0.00060
20 155.1 1543 196.5 195.7 140005  139.995 0.005 0.015 210011  210.000 0.000 0.022 210.025  210.015 0.036 0.015
0.079 6.11 6.08 1.74 1.1 551200 551160 | 0.00020  0.00060 | 8.26820  8.26770 | 0.00000  0.00090 | 8.26870  8.26830 | 0.00150  0.00060
20 166.0 165.2 2107 209.9 150.005  149.995 0.005 0.015 225011 225.000 0.000 0.022 225025  225.015 0.036 0.015
0.079 6.54 6.51 8.30 8.27 5.90570  5.90530 | 0.00020  0.00060 | 8.85880  8.85830 | 0.00000  0.00090 | 8.85930  8.85890 | 0.00150  0.00060
20 176.9 176.2 2247 2239 160.005  159.995 0.005 0.015 240.011  240.000 0.000 0.022 240.025  240.015 0.041 0.018
0.079 6.97 6.94 8.85 8.82 6.29940  6.29900 | 0.00020  0.00060 | 9.44930  9.44880 | 0.00000  0.00090 | 9.45000  9.44940 | 0.00160  0.00060
20 188.6 187.8 2427 M9 170.005  169.995 0.005 0.015 260.011  260.000 0.000 0.024 260.030  260.015 0.044 0.018
0.079 743 740 9.56 9.53 6.69310  6.69270 | 0.00020  0.00060 | 10.23670  10.23620 | 0.00000  0.00100 | 10.23750 10.23700 | 0.00180  0.00080
20 200.5 199.8 261.0 260.2 180.008  179.993 0.007 0.018 280.013  280.000 0.000 0.026 280.031  280.018 0.044 0.018
0.079 7.90 7.87 10.28 10.25 7.08690  7.08630 | 0.00030  0.00070 | 11.02410 11.02360 | 0.00000  0.00100 | 11.02490 11.02440 | 0.00180  0.00080
20 2224 2216 289.2 2884 200.008  199.993 0.007 0.019 310.013  310.000 0.000 0.026 310.031 310018 0.044 0.018
0.079 8.76 8.73 11.39 11.36 7.87430  7.87370 | 0.00030  0.00080 | 12.20520 1220470 | 0.00000  0.00100 | 12.20600 12.20550 | 0.00180  0.00080
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SUPER PRECISION

Preload Axial Stiffness(!) Radial Stiffness(" Spacer Offsets(!)
X-light
Bearing DUX DUL DUM DUH to Lightto Med. to
Number X-light Light ~ Med. Heavy | X-light Light Med. Heavy | X-light Light Med. Heavy | Light Med. Heavy
N N/pm N/pm pm
DUPLEX Ibs. 106 Ibs./in. 106 Ibs./in. in.
2MM9100WI — 13 25 55 14.13 16.42 21.51 28.51 — 65.66 83.78 105.29 1.27 219 4.32
PERFORMANCE DATA — 3 6 12 0.081 0.094 0.123 0.163 — 0.375 0.479 0.602 | 0.00005 0.00011 0.00017
2MM9101WI — 20 45 90 18.89 2291 30.08 40.23 — 9111 11529 14438 1.78 3.30 5.08
— 5 10 20 0.108 0.131 0.172 0.230 — 0.521 0.659 0.826 | 0.00007 0.00013 0.00020
2MM9102WI — 20 65 130 20.11 2431 31.60 50.72 — 96.88 14041 175.20 1.52 5.84 6.10
— 5 15 30 0.115 0.139 0.215 0.290 — 0.554 0.803 1.002 | 0.00006 0.00023 0.00024
2MM9103WI — 20 90 160 20.11 2431 42.50 54.39 — 96.89 154.07 183.85 1.52 1.87 5.59
— 5 20 35 0.115 0.139 0.243 0.311 — 0.554 0.881 1.051 | 0.00006 0.00031 0.00022
MOUNTING ARRANGEMENTS 2MM9104WI — 45 90 180 21.00 21.81 31.25 50.72 — 14478 18261 228.09 3.56 5.33 8.13
— 10 20 40 0.120 0.159 0.213 0.290 — 0.828 1.044 1.304 | 0.00014 0.00021 0.00032
2MM9105WI —_ 45 110 270 28.16 30.78 45.12 67.16 — 161.42  219.81 290.47 1.27 m 11.18
— 10 25 60 0.161 0.176 0.258 0.384 — 0.923 1.257 1.661 | 0.00005 0.00028 0.00044
. N 2MM9106WI — 65 130 330 30.26 35.68 41.92 73.46 — 202.87 256.21 34352 219 6.35 13.21
Back-to-Back — 15 30 75 0.173 0.204 0.274 0.420 — 1.160 1.465 1.964 | 0.00011 0.00025 0.00052
DB 2MM9107WI — 90 220 400 33.93 43.03 63.66 83.78 — 24271 32953 397.44 4.06 991 9.65
— 20 50 90 0.194 0.246 0.364 0.479 — 1.388 1.884 2.272 | 0.00016 0.00039 0.00038
2MM9108WI — 90 220 440 38.65 44.60 65.94 91.12 — 25313 34422 429.40 2.54 9.65 11.43
— 20 50 100 0.221 0.255 0.377 0.521 — 1.447 1.968 2.455 | 0.00010 0.00038 0.00045
2MM9109WI — 130 210 560 41.98 54.22 1 103.19 — 31277 39421 49845 5.08 8.38 13.21
— 30 60 125 0.240 0.310 0.418 0.590 — 1.788 2.254 2.850 | 0.00020 0.00033 0.00052
2MM9110WI 89 130 270 670 45.65 55.97 7538  116.13 | 281.29 32472 409.67 548.84 432 8.13 16.76
20 30 60 150 0.261 0.320 0.431 0.664 1.606 1.857 2342 3.138 | 0.00017 0.00032 0.00066
2MM9111WI 110 160 330 670 52.99 62.61 86.23 11823 | 316.97 35841 46450 581.11 3.81 9.65 12.95
25 35 75 150 0.303 0.358 0.493 0.676 1.810 2.049 2.656 3.323 | 0.00015 0.00038 0.00051
2MM9112WI 110 180 330 890 56.49 68.21 88.85 139.75 | 327.57 389.08 481.62 660.30 4.32 1.87 19.56
25 40 75 200 0.323 0.390 0.508 0.799 1.871 2.225 2.754 3.775 | 0.00017 0.00031 0.00077
2MM9113WI 110 220 440 890 60.17 7713 10389 14342 | 33769 43473 547.87 683.95 5.84 991 14.48
25 50 100 200 0.344 0.441 0.594 0.820 1.928 2.486 3.133 3.911 | 0.00023 0.00039 0.00057
Face-to-Face 2MM9114WI 130 270 560 1110 62.44 8343 11403 157.24 | 363.37 469.41 600.03 749.06 7.62 11.68 16.51
DF 30 60 125 250 0.357 0.477 0.652 0.899 2.075 2.684 3431 4.283 | 0.00030 0.00046 0.00065
2MM9115WI 130 2170 560 1220 66.81 85.88 117.36 169.13 | 37414 48542 62110 799.47 6.60 11.43 18.54
30 60 125 275 0.382 0.491 0.671 0.967 2.136 2.775 3.551 4571 | 0.00026 0.00045 0.00073
2MM9116WI 160 310 670 1560 71.36 92.87 128.03 189.59 | 40491 529.96 68598 900.40 137 12.95 22.35
35 70 150 350 0.408 0.531 0.732 1.084 2312 3.030 3.922 5.148 | 0.00029 0.00051 0.00088
2MM9117WI 180 360 780 1670 75.03 10092 14097 201.14 | 441.21 57322 74556 951.44 8.38 13.97 20.83
40 80 175 375 0.429 0.577 0.806 1.150 2519 3.271 4.263 5.440 | 0.00033 0.00055 0.00082
2MM9118WI 180 440 890 1780 7416 10599 14289 19764 | 436.76 622.45 78534 981.05 @ 11.68 14.22 20.83
40 100 200 400 0.424 0.606 0.817 1.130 2.494 3.559 4.490 5.609 | 0.00046 0.00056 0.00082
2MM9119WI 200 490 980 1980 7923 11334 15321 21355 | 47240 66415 837.23 1049.03 | 11.94 14713 21.84
45 110 220 445 0.453 0.648 0.876 1.221 2.698 3.797 4.787 5.998 | 0.00047 0.00058 0.00086
2MM9120WI 220 560 1110 2000 84.83 12295 166.50 219.85 @ 507.88 71543 900.60 1086.81 | 12.70 15.24 18.29
50 125 250 450 0.485 0.703 0.952 1.257 2.900 4.091 5.149 6.214 | 0.00050 0.00060 0.00072
2MM9121WI 240 600 1220 2450 89.20 127.68 173.68 24049 | 52356 736.82 93423 1166.02  12.95 16.51 23.62
55 135 275 550 0.510 0.730 0.993 1.375 2.990 4213 5.342 6.667 | 0.00051 0.00065 0.00093
2MM9122WI 210 670 1330 2670 9532 13817 186.27 257.28 | 55590 792.09 999.34 124844 | 13.72 16.51 2413
60 150 300 600 0.545 0.790 1.065 1.471 3.174 4.529 5714 7.138 | 0.00054 0.00065 0.00095
2MM9124WI 290 780 1560 2890 102.84 151.29 204.63 27372 | 590.28 859.91 1082.79 1319.88 = 14.99 17.53 22.35
65 175 350 650 0.588 0.865 1.170 1.565 33N 4917 6.191 7.547 | 0.00059 0.00069 0.00088
2MM9126WI 330 890 1780 3670 105.11 15461 208.48 292.78 | 613.01 897.71 1132.37 1428.16 | 17.02 19.56 30.23
75 200 400 825 0.601 0.884 1.192 1.674 3.501 5.133 6.474 8.166 | 0.00067 0.00077 0.00119
2MM9128WI 380 1000 2000 3890 | 11299 166.85 22562 30852 | 664.59 963.80 1214.17 1501.97 | 17.78 20.32 28.19
85 225 450 875 0.646 0.954 1.290 1.764 3.795 5.511 6.942 8.588 | 0.00070 0.00080 0.00111
2MM9130WI 440 1110 2450 4450 | 12295 177.87 25063 331.96 | 721.78 1024.34 1332.00 161233 | 17.78 24.89 21.43
100 250 550 1000 0.703 1.017 1.433 1.898 4.122 5.857 7.616 9.219 | 0.00070 0.00098 0.00108
2MM9132WI 490 1330 2670 5340 | 13013 19431 26235 363.44 | 760.23 1116.05 1405.76 1754.23 | 20.83 2337 34.04
110 300 600 1200 0.744 1.1m 1.500 2.078 4.341 6.381 8.038  10.030 | 0.00082 0.00092 0.00134
2MM9134WI 580 1670 3340 6670 14149 21583 29156 403.84 | 83957 1264.35 1592.71 198751  24.38 26.16 38.35
130 375 750 1500 0.809 1.234 1.667 2.309 4794 7.229 9.106  11.364 | 0.00096 0.00103 0.00151
2MM9136WI 670 1730 3470 6940 14324 20953 28264 39055 | 854.72 1240.93 1566.02 1956.50 | 24.13 28.19 .15
150 390 780 1560 0.819 1.198 1.616 2.233 4.881 7.095 8.954  11.186 | 0.00095 0.00111 0.00162
() For DB or DF arrangements only. 2MM9140WI 930 2220 4450 8900 | 170.00 24049 324.09 447.92 | 100458 1396.79 1760.98 2198.74 | 25.15 31.50 45.97
210 500 1000 2000 0.972 1.375 1.853 2.561 5.737 7.986  10.069 12.571 | 0.00099 0.00124 0.00181

For other mounting arrangements,
contact your Timken representative.
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DUPLEX
PERFORMANCE DATA

MOUNTING ARRANGEMENTS

&)

Back-to-Back

Face-to-Face
DF

1) For DB or DF arrangements only.
For other mounting arrangements,
contact your Timken representative.

Ball Bearings

Preload Axial Stiffness(!) Radial Stiffness(!) Spacer Offsets(!)
X-light
Bearing DUX DUL DUM DUH to Lightto Med. to
Number X-light  Light Med.  Heavy | X-light Light Med.  Heavy | X-light Light Med.  Heavy | Light Med.  Heavy
N N/pm N/pm pm
Ibs. 108 Ibs./in. 108 Ibs./in. in.
3MM9I100WI — 20 45 90 21.51 30.44 39.23 51.11 — 63.42 80.40  100.86 0.76 1.78 219
— 5 10 20 0123 0174 0224 0292 — 0.363  0.460 0577 |0.00003 0.00007 0.00011
3MM9101WI — 45 90 180 2868 4515 5859  77.10 — 9327 11734 14646 | 1.02 229 3.56
— 10 20 40 0.164 0258 0335  0.440 — 0533 0671 0.837 | 0.00004 0.00009 0.00014
3MM9102WI — 45 90 180 30.61 5068 6558  85.94 — 99.34 12512 156.34 | 1.02 381 432
— 10 20 40 0175 0289 0374 0491 — 0568 0715  0.894 | 0.00004 0.00015 0.00017
3MM9103WI — 65 160 220 30.61 5573 7733  89.38 — 11384 14987 167.11 1.02 533 381
— 15 35 50 0175 0318 0442 0510 — 0.651 0.857  0.959 | 0.00004 0.00021 0.00015
3MM9104WI — 90 180 330 404 66.77  86.69  111.16 — 137.86 17336 212.00 | 2.03 3.05 457
— 20 40 75 0.231 0.381 0.495  0.635 — 0.788  0.991 1.212 | 0.00008 0.00012 0.00018
3MM9105WI —_ 90 220 400 52.99 7423 10470 132.20 —_ 153.93 208.66 251.77 0.76 3.81 6.35
— 20 50 90 0303 0424 0598  0.755 — 0.880  1.193  1.440 | 0.00003 0.00015 0.00025
3MM9106WI — 130 290 530 6052  90.66 121.43 155.04 — 19536 25233 30697 | 1.27 33 137
— 30 65 120 0346 0518 0693  0.885 — 1117 1443 1.755 | 0.00005 0.00013 0.00029
3MM9107WI — 160 360 710 68.74 10335 14095 185.62 — 22251 29303 365.86 | 2.03 533 533
— 35 80 160 0393 0590 0.805  1.060 — 1272 1675  2.092 | 0.00008 0.00021 0.00021
3MM9108WI — 180 440 760 7801 113.06 159.90 197.67 — 24301 32906 389.76 | 1.27 5.08 6.35
— 40 100 170 0446 0646 0913  1.129 — 1.389  1.881 2.229 | 0.00005 0.0002 0.00025
3MM9109WI — 220 560 980 8797 131.08 18523 23210 — 280.98 380.67 455.96 | 2.54 432 mm )
— 50 125 220 0503 0749  1.058  1.325 — 1607 2176  2.607 | 0.0001 0.00017 0.00028 @ g
3MM9110WI 110 240 670 1070 | 109.84 14202 207.61 250.63 | 227.34 301.39 41966 487.34 | 3.81 9.65 6.86 .
25 55 150 240 0628 0812 1.187 1433 | 1298 1723 2399 2786 | 0.00015 0.00038 0.00027
3MM9111WI 130 330 780 1330 | 12033 16353 2251 278.97 | 253.11 354.42 46941 557.84 | 5.33 9.14 8.89
30 75 175 300 0688 0935 1287 1595 | 1445 2026 2684  3.190 | 0.00021 0.00036 0.00035
3MM9112WI 160 360 890 1450 | 129.95 17333 24521 297.68 | 27869 37544 50840 59368 A 533 10.16 813
35 80 200 325 0.743  0.991 1402 1702 | 1.591 2.147  2.907 3394 |0.00021 0.0004 0.00032
3MM9113WI 180 360 890 1560 | 14062 17892 25291 31622 | 303.09 38833 52636 629.45 @ 4.32 9.91 9.4
40 80 200 350 0.804  1.023 1446  1.808 | 1.731 2220  3.010 3599 |0.00017 0.00039 0.00037
3MMI114WI 200 440 1110 2000 14832 197.64 27897 35242 | 31628 42312 57364 692.20 5.59 1118 1118
45 100 250 450 0.848 1.13 1595 2015 | 1.806 2419 3280  3.958 | 0.00022 0.00044 0.00044
3MM9115WI 220 490 1220 2110 | 15916 21145 298.73 371.31 | 34043 45213 61248 729.26 | 5.84 1143 1067
50 110 275 475 0.91 1209 1708 2123 | 1.944 2585 3502  4.170 | 0.00023 0.00045 0.00042
3MM9116WI 240 620 1560 2670 | 17053 24014 339.13 42011 | 359.22 508.19 68862 818.08 | 17.37 12.7 11.68
55 140 350 600 0975 1373 1939 2402 | 2.051 2906  3.937 4677 |0.00029 0.0005 0.00046
3MM9117WI 210 670 1670 2890 | 181.72 1 253.95 358.89 446.69 | 38357 537.29 727.78 867.49 | 1.37 1295 1219
60 150 375 650 1039 1452 2052 2554 | 2190 3072  4.161 4960 | 0.00029 0.00051 0.00048
3MM9118WI 210 760 1780 3340 | 18399 2627 36222 465.06 | 39438 565.75 751.98 91961 | 838 1295 1499
65 170 400 750 1.052 1502  2.071 2659 | 2252 3235 4300  5.258 | 0.00033 0.00051 0.00059
3MMI119WI 290 820 1980 3450 19396 27932 38398 48517 | 405.28 601.34 80452 960.71 8.89 13.72 13.46
65 185 445 775 1109 1597 2224 2774 | 2314 3438 4600  5.493 |0.00035 0.00054 0.00053
3MM9120WI 330 850 2000 3560 | 207.08 290.51 401.92 50511 | 44297 62570 83321 1001.76 | 8.13 13.21 13.72
75 190 450 800 1.184 1661 2298  2.888 | 2530 3578 4764 5728 |0.00032 0.00052 0.00054
3MM9121WI 360 960 2050 4090 | 2174 30835 409.62 537.82 | 44880 65264 841.25 1051.10 | 8.89 1219 1721
80 215 460 920 1243 1763 2342 3075 | 2563 3732 4810  6.010 | 0.00035 0.00048 0.00068
3MM9122WI 400 1110 2670 4890 | 23262 337.91 46943 596.76 | 487.78 71863 961.43 1167.28 | 9.91 1524  16.76
90 250 600 1100 1.33 1932 2684 3412 | 278 4109 5497  6.674 | 0.00039 0.0006 0.00066
3MM9124WI 440 1220 2890 5120 25133 359.94 49759 624.04 | 52358 764.45 1016.78 1220.33 | 10.16 15.49 15.75
100 275 650 1150 1437 2058 2845 3568 | 2990  4.371 5814  6.977 | 0.0004 0.00061 0.00062
3MM9126WI 510 1510 3670 6670 | 259.03 381.81 5331 676.16 | 538.89 814.82 1093.67 1324.03 | 12.45 18.8 19.81
115 340 825 1500 1.481 2183 3048 3866 | 3077 4659 6.253  7.570 | 0.00049 0.00074 0.00078
3MM9128WI 580 1560 3890 6890 | 277.22 397.55 561.08 7045 | 583.89 848.49 1150.30 1381.06 | 11.68 19.3 19.05
130 350 875 1550 1585 2273 3208  4.028 | 3334  4.851 6.577  7.896 | 0.00046 0.00076 0.00075
3MM9130WI 640 1780 4450 8010 | 29716 42816 604.1  762.74 | 617.68 908.66 123222 1487.09 | 1245 2057  20.83
145 400 1000 1800 1699 2448 3454 4361 3527 5195  7.045 8503 | 0.00049 0.00081 0.00082
3MM9132WI 760 2220 5340 8900 | 31954 47066 655 802.44 | 667.54 1001.74 133858 1576.11 | 14.73 221 19.56
170 500 1200 2000 1.827  2.691 3745 4588 | 3812 5728 7653  9.012 |0.00058 0.00087 0.00077
3MM9134WI 930 2780 5780 11560 | 359.42 531 698.73 9184 | 74280 112356 1433.83 1791.10 | 16.51 1956  28.45
210 625 1300 2600 2.055 3.036 3995  5.251 4242 6424 8198  10.241 | 0.00065 0.00077 0.00112
3MM9136WI | 1020 3110 6230 12460 | 35855 533.79 6919 908.78 | 74240 113557 1431.01 178858 | 1854  20.32 309
230 700 1400 2800 2.05 3052 3956 5196 | 4239 6493  8.182 10.226 | 0.00073 0.0008 0.00122
3MM9140WI | 1250 3780 8900 16010 | 395.62 588.71 81224 1025.61 | 818.74 1251.44 1662.98 2007.43 | 2032 2896  30.99
280 850 2000 3600 2262 3366 4644 5864 | 4675 7.155 9508  11.478 | 0.0008 0.00114 0.00122
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SUPER PRECISION

EXTRA-LIGHT ZMM9100WI
ISO 10 SERIES

SPEED CAPABILITY DATA
L msetmany® L OpraingSpeeds®OBMoutng®
Bearing Numb Low Speed(? High Speed®@ Grease il
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
. . £

2MM9100WI 0.20 0.40 0.20 0.20 54800 41100 27400 93200 69900 46600
2MM9101WI 0.30 0.40 0.20 0.20 45800 34400 22900 77900 58500 38900
2MM9102WI 0.30 0.50 0.20 0.30 38900 29200 19400 66100 49600 33000
2MM9103WI 0.40 0.70 0.30 0.40 34500 25900 17200 58700 44000 29200
2MM9104WI 0.70 1.20 0.50 0.70 29700 22300 14800 50500 37900 25200
2MM9105WI 0.90 1.40 0.60 0.80 24700 18500 12400 42000 31500 21100
2MM9106WI 1.30 2.00 0.80 1.10 20400 15300 10200 34700 26000 17300
2MM9107WI 1.60 2.60 1.10 1.50 18100 13600 9000 30800 23100 15300
2MM9108WI 2.00 3.20 1.40 1.80 15900 11900 8000 27000 20200 13600
2MM9109WI 2.50 4.00 1.70 2.20 14300 10000 7200 24300 18200 12200
2MM9110WI 2.80 4.40 1.90 250 13000 9800 6500 22100 16700 11100
2MM9TIWI 4.00 6.40 2.70 3.50 11800 8800 5900 20100 15000 10000
2MM9112WI 4.20 6.80 2.80 3.80 10900 8200 5400 18500 13900 9200
2MM9113WI 4.50 120 3.00 4.00 10200 7600 5100 17300 12900 8700
2MM9114WI 6.30 10.00 4.20 5.60 9400 7000 4700 16000 11900 8000
2MM9115WI 6.60 10.60 4.40 5.90 8800 6600 4400 15000 11200 7500
2MM9116WI 8.60 13.80 5.80 1.10 8200 6200 4100 13900 10500 7000
2MM9117WI 9.10 14.50 6.00 8.10 7800 5800 3900 13300 9900 6600
2MM9118WI 11.70 18.80 1.80 10.40 7400 5500 3700 12600 9400 6300
2MM9119WI 12.20 19.50 8.10 10.90 7000 5200 3500 11900 8800 6000
2MM9120WI 12.10 19.40 8.10 10.80 6600 5000 3300 11200 8500 5600
2MM9121WI 15.90 25.40 10.60 14.10 6300 4700 3200 10700 8000 5400
2MM9122WI 18.90 30.20 12.60 16.80 6000 4500 3000 10200 7700 5100
2MM9124WI 20.50 32.80 13.70 18.20 5500 4100 2800 9400 7000 4800
2MM9126WI 31.70 50.70 21.10 28.20 5100 3800 2600 8700 6500 4400
2MM9128WI 33.80 54.00 22.50 30.10 4700 3500 2400 8000 6000 4100
2MM9130WI 41.10 65.70 27.40 36.50 4500 3400 2200 7700 5800 3700
2MM9132WI 51.00 81.60 34.10 45.40 4200 3100 2100 7100 5300 3600
2MM9134WI 66.30 106.00 44.20 59.00 3900 2900 2000 6600 4900 3400
2MM9136WI 88.40 141.50 59.00 18.70 3700 2800 1800 6200 4700 3100
2MM9140WI 121.00 193.50 80.70 107.60 3300 2500 1600 5600 4300 2700

(1 Fill weights based on specific gravity of 0.99.

(2) Low speed <500000 dN.

(3) High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

() For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.

164 TIMKEN MACHINE TOOL CATALOG



Ball Bearings

EXTRA-LIGHT 3MM9100WI
ISO 10 SERIES

SPEED CAPABILITY DATA
S smmsetmany® | OpraingSpeeds® OBMowtng®
Bearing Number Low Speed( High Speed(® Grease oil
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
" .

3MM9100WI 0.20 0.40 0.20 0.20 49320 36990 24660 83880 62910 41940
3MM9101WI 0.30 0.40 0.20 0.20 41220 30960 20610 70110 52650 35010
3MM9102WI 0.30 0.50 0.20 0.30 35010 26280 17460 59490 44640 29700
3MM9103WI 0.40 0.70 0.30 0.40 31050 23310 15480 52830 39600 26280
3MM9104WI 0.70 1.20 0.50 0.70 26730 20070 13320 45450 34110 22680
3MM9105WI 0.90 1.40 0.60 0.80 22230 16650 11160 37800 28350 18990
3MM9106WI 1.30 2.00 0.80 1.10 18360 13770 9180 31230 23400 15570
3MM9107WI 1.60 2.60 1.10 1.50 16290 12240 8100 27720 20790 13770
3MM9108WI 2.00 320 1.40 1.80 14310 10710 7200 24300 18180 12240
3MM9109WI 250 4.00 1.70 220 12870 9000 6480 21870 16380 10980
3MM9I110WI 2.80 4.40 1.90 250 11700 8820 5850 19890 15030 9990
3MM9111WI 4.00 6.40 2.70 3.50 10620 7920 5310 18090 13500 9000
3MMI112WI 420 6.80 2.80 3.80 9810 7380 4360 16650 12510 8280
3MM9113WI 4.50 1.20 3.00 4.00 9180 6840 4590 15570 11610 7830
3MMI114WI 6.30 10.00 4.20 5.60 8460 6300 4230 14400 10710 7200
3MM9115WI 6.60 10.60 4.40 5.90 7920 5940 3960 13500 10080 6750
3MMI116WI 8.60 13.80 5.80 110 7380 5580 3690 12510 9450 6300
3MM9117WI 9.10 14.50 6.00 8.10 7020 5220 3510 11970 8910 5940
3MM9118WI 11.70 18.80 1.80 10.40 6660 4950 3330 11340 8460 5670
3MMI119WI 1220 19.50 8.10 10.90 6300 4680 3150 10710 7920 5400
3MM9120WI 1210 19.40 8.10 10.80 5940 4500 2970 10080 7650 5040
3MM9121WI 15.90 25.40 10.60 14.10 5670 4230 2880 9630 7200 4360
3MM9122WI 18.90 30.20 12.60 16.80 5400 4050 2700 9180 6930 4590
3MM9124WI 20.50 32.80 13.70 18.20 4950 3690 2520 8460 6300 4320
3MM9126WI 31.70 50.70 21.10 28.20 4590 3420 2340 7830 5850 3960
3MM9128WI 33.80 54.00 22.50 30.10 4230 3150 2160 7200 5400 3690
3MM9130WI 41.10 65.70 21.40 36.50 4050 3060 1980 6930 5220 3330
3MM9132WI 51.00 81.60 34.10 45.40 3780 2790 1890 6390 4770 3240
3MM9134WI 66.30 106.00 44.20 59.00 3510 2610 1800 5940 4410 3060
3MM9136WI 88.40 141.50 59.00 78.10 3330 2520 1620 5580 4230 2790
3MM9140WI 121.00 193.50 80.70 107.60 2970 2250 1440 5040 3870 2430

(1 Fill weights based on specific gravity of 0.99.

(2) Low speed <500000 dN.

(31 High speed > 500000 dN.

(4) For ceramic ball complements, use 120 percent of speeds shown.

(%) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (1SO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
Biii Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D © Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width" | Qty.x Dia. | Wt Static  Dynamic |RatingN9)| Static  Dynamic | RatingN9)| Static ~ Dynamic |Rating(N¢)| Static  Dynamic |RatingNo)
mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lbs. RPM N/lIbs. RPM N/lIbs. RPM
9100HX 10 26 8 10x 4.0 0.018 1180 3310 85800 1050 3310 102960 1140 3170 77200 1010 3170 92640
0.3937 1.0236 0.3150 10 x 5/32 0.04 270 740 85800 240 740 102960 260 710 77200 230 710 92640
9101HX 12 28 8 10x4.8 0.020 1650 4560 78900 1470 4560 94680 1590 4390 71000 1420 4390 85200
0.4724 1.1024 03150 | 10 x3/16 0.04 370 1030 78900 330 1030 94680 360 990 71000 320 990 85200
9102HX 15 32 9 12x438 0.027 2110 5210 64300 1880 5210 77160 2010 4980 57900 1790 4980 69480
0.5906 1.2598 0.3543 12 x 3/16 0.06 470 1170 64300 420 1170 77160 450 1120 57900 400 1120 69480
9103HX 17 35 10 12x 5.6 0.038 2810 6860 58900 2500 6860 70680 2700 6580 53000 2410 6580 63600
0.6693 1.378 0.3937 12 x7/32 0.08 630 1540 58900 560 1540 70680 610 1480 53000 540 1480 63600
9104HX 20 42 12 12x6.4 0.064 3740 8730 48900 3330 8730 58680 3570 8370 44000 3180 8370 52800
0.7874 1.6535 0.4724 12 x1/4 0.14 840 1960 48900 750 1960 58680 800 1880 44000 710 1880 52800
9105HX 25 47 12 13x6.4 0.073 4240 9190 40700 37170 9190 48840 4030 8760 36600 3590 8760 43920
0.9843 1.8504  0.4724 13 x1/4 0.16 950 2070 40700 850 2070 48840 910 1970 36600 810 1970 43920
9106HX 30 55 13 14x71 0.104 5850 11900 33600 5210 11900 40320 5600 11300 30200 4990 11300 36240
1.1811 2.1654 0.5118 14 x 9/32 0.23 1320 2680 33600 1170 2680 40320 1260 2550 30200 1120 2550 36240
9107HX 35 62 14 15x7.9 0.145 7770 15000 29800 6920 15000 35760 7430 14300 26800 6620 14300 32160
1.378 2.4409 0.5512 15 x 5/16 0.32 1750 3380 29800 1560 3380 35760 1670 3220 26800 1490 3220 32160
9108HX 40 68 15 16x7.9 0.181 8510 15500 26200 7580 15500 31440 8090 14700 23600 7200 14700 28320
1.5748 26772 0.5906 16 x5/16 0.40 1910 3490 26200 1700 3490 31440 1820 3310 23600 1620 3310 28320
9109HX 45 75 16 15x95 0.218 11300 20800 23900 10100 20800 28680 10800 19800 21500 9590 19800 25800
17117 2.9528 0.6299 15 x 3/8 0.48 2540 4690 23900 2260 4690 28680 2420 4460 21500 2160 4460 25800
9110HX 50 80 16 16x9.5 0.236 12300 21600 21800 10900 21600 26160 11700 20500 19600 10400 20500 23500
1.9685 3.1496 0.6299 16 x 3/8 0.52 2760 4850 21800 2450 4850 26160 2620 4600 19600 2330 4600 23500
9111HX 55 90 18 24x179 0.399 13500 19400 18700 12000 19400 22440 12800 18300 16900 11400 18300 20280
2.1654 3.5433 0.7087 | 24 x5/16 0.88 3030 4360 18700 2700 4360 22400 2880 4120 16900 2560 4120 20280
9112HX 60 95 18 25x179 0.426 14200 19700 17400 12600 19700 20880 13400 18600 15700 11900 18600 18840
2.3622 3.7402 0.7087 25x5/16 0.94 3190 4420 17400 2840 4420 20880 3010 4180 15700 2680 4180 18840
9113HX 65 100 18 25x8.7 0.445 17100 23500 16400 15200 23500 19680 16200 22200 14800 14400 22200 17760
2.5591 3.9370 0.7087 | 25x11/32 0.98 3850 5280 16400 3430 5280 19680 3640 4990 14800 3240 4990 17760
9114HX 70 110 20 25x9.5 0.626 20400 27500 15000 18100 27500 18000 19200 85900 13500 17100 85900 16200
2.7559 4.3307 0.7874 25x 3/8 1.38 4580 6180 15000 4080 6180 18000 4330 5830 13500 3850 5830 16200
9115HX 75 115 20 26 x 9.5 0.658 21300 27900 14200 19000 27900 17040 20100 26408 12700 17900 26408 15240
2.9528 45276 0.7874 26 x 3/8 1.45 4790 6270 14200 4260 6270 17040 4520 5930 12700 4020 5930 15240
9116HX 80 125 22 25x11.1 0.875 27600 36500 13200 24600 36500 15840 26200 34400 11900 23300 34400 14280
3.1496 4.9213 0.8661 25x7/16 1.93 6210 8210 13200 5530 8210 15840 5880 7740 11900 5240 7740 14280
9117HX 85 130 22 26x11.1 0.916 29000 37100 12600 25800 37100 15120 27300 35000 11300 24300 35000 13560
3.3465 5.1181 0.8610 26x7/16 2.02 6510 8330 12600 5790 8330 15120 6140 7870 11300 5460 7870 13560
9118HX 90 140 24 28x 111 1.229 31300 38400 11700 27900 38400 14040 29400 36200 10500 26100 36200 12600
3.5433 55118 0.9449 28x7/16 27 7040 8630 11700 6260 8630 14040 6600 8150 10500 5880 8150 12600

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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WN CONSTRUCTION

Incorporates low shoulder on non-thrust side of both inner and
outer rings.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

HIGH-SPEED SEAL OPTION

Ball Bearings

Available with non-contact seals. Add VV suffix to part number

(in place of CR cage designation). Ex: 2MMV9106HXVV SUL.

FIXED FLOATING
Q.S;;ﬁ Shoulder D Housm: Shaft Diameter Mounting Fits I‘:gltj:tiinogng:;r)e Mounting Fits P}gl::ti?ogngfyr)e Mounting Fits
Ratri.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

0.3 13.6 133 232 23 10.000 9.995 0.005 0.004 26.005 26.000 0.000 0.010 26.010 26.005 0.015 0.005
0.012 0.54 0.53 0.92 0.91 0.39370 039350 | 0.00020  0.00015 | 1.02380  1.02360 | 0.00000  0.00040 | 1.02400  1.02380 | 0.00060  0.00020
0.3 16.1 15.9 255 253 12.000 11.995 0.005 0.004 28.005 28.000 0.000 0.010 28.010 28.005 0.015 0.005
0.012 0.64 0.63 1.01 1.00 0.47240  0.47220 | 0.00020  0.00015 | 1.10260  1.10240 | 0.00000  0.00040 | 1.10280  1.10260 | 0.00060  0.00020
0.3 19.2 18.9 28.6 283 15.000 14.995 0.005 0.004 32.005 32.000 0.000 0.011 32.010 32.005 0.016 0.005
0.012 0.76 0.75 113 1.12 0.59060 059040 | 0.00020  0.00015 | 1.26000  1.25980 | 0.00000  0.00045 | 1.26020  1.26000 | 0.00070  0.00020
03 211 215 311 30.9 17.000 16.995 0.005 0.004 35.006 35.000 0.000 0.012 35.010 35.005 0.016 0.005
0.012 0.86 0.85 1.23 1.22 0.66930  0.66910 | 0.00020  0.00015 | 1.37830  1.37800 | 0.00000  0.00050 | 1.37840  1.37820 | 0.00070  0.00020
0.6 25.0 248 31.1 315 20.000 19.995 0.005 0.005 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.024 0.99 0.98 1.49 1.48 0.78740  0.78720 | 0.00020  0.00020 | 1.65380  1.65350 | 0.00000  0.00050 | 1.65390  1.65370 | 0.00070  0.00020
0.6 30.1 299 42.6 423 25.000 24.995 0.005 0.005 47.006 47.000 0.000 0.012 47.012 47.007 0.018 0.007
0.024 1.19 1.18 1.68 1.67 0.98430  0.98410 | 0.00020  0.00020 | 1.85070  1.85040 | 0.00000  0.00050 | 1.85090  1.85070 | 0.00080  0.00030
1.0 36.20 35.90 50.7 50.4 30.000 29.995 0.005 0.005 55.008 55.000 0.000 0.015 55.012 55.007 0.019 0.007
0.039 1.43 1.42 2.00 1.99 1.18110  1.18090 | 0.00020  0.00020 | 2.16570  2.16540 | 0.00000  0.00060 | 2.16590  2.16570 | 0.00080  0.00030
1.0 Mn.2 40.6 56.6 56.1 35.000 34.995 0.005 0.006 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.039 1.62 1.60 2.23 2.21 1.37800  1.37780 | 0.00020  0.00025 | 2.44120  2.44090 | 0.00000  0.00060 | 2.44140  2.44120 | 0.00080  0.00030
1.0 46.2 45.1 62.2 61.7 40.000 39.995 0.005 0.006 68.008 68.000 0.000 0.015 68.012 68.007 0.019 0.007
0.039 1.82 1.80 2.45 243 157480  1.57460 | 0.00020  0.00025 | 2.67750  2.67720 | 0.00000  0.00060 | 2.67770  2.67750 | 0.00080  0.00030
1.0 51.8 51.3 69.3 68.8 45.000 44.995 0.005 0.006 75.008 75.000 0.000 0.015 75.014 75.009 0.022 0.009
0.039 2.04 2.02 2.73 2.1 1.77117 1.77150 | 0.00020  0.00025 | 295310  2.95280 | 0.00000  0.00060 | 2.95330  2.95310 | 0.00080  0.00030
1.0 56.6 56.1 74.2 3.1 50.000 49.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.039 2.23 2.21 2.92 2.90 1.96850  1.96830 | 0.00020  0.00025 | 3.14990  3.14960 | 0.00000  0.00060 | 3.15010  3.14990 | 0.00080  0.00030
1.0 62.7 62.2 83.3 82.8 55.000 54.995 0.005 0.007 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.039 247 2.45 3.28 3.26 216540 216520 | 0.00020  0.00030 | 3.54360  3.54330 | 0.00000  0.00060 | 3.54390  3.54360 | 0.00090  0.00030
1.0 67.8 61.3 88.1 81.6 60.000 59.995 0.005 0.007 95.008 95.000 0.000 0.016 95.016 95.009 0.024 0.009
0.039 2.67 2.65 347 3.45 236220  2.36200 | 0.00020  0.00030 | 3.74050  3.74020 | 0.00000  0.00060 | 3.74080  3.74050 | 0.00090  0.00030
1.0 72,6 721 93.2 92.7 65.000 64.995 0.005 0.007 100.008  100.000 0.000 0.016 100.018  100.010 0.025 0.010
0.039 2.86 2.84 3.67 3.65 255910  2.55890 | 0.00020  0.00030 | 3.93730  3.93700 | 0.00000  0.00060 | 3.93770  3.93740 | 0.00100  0.00040
1.0 78.2 7.1 102.4 101.9 70.000 69.995 0.005 0.007 110.008  110.000 0.000 0.016 110.018  110.010 0.025 0.010
0.039 3.08 3.06 4.03 4.01 2.75590  2.75570 | 0.00020  0.00030 | 4.33100  4.33070 | 0.00000  0.000600 | 4.33140  4.33110 | 0.00100  0.00040
1.0 834 82.1 107.3 106.6 75.005 74.995 0.005 0.012 115.008  115.000 0.000 0.016 115.019  115.011 0.026 0.010
0.039 3.29 3.26 4.23 4.20 2.95300  2.95260 | 0.00020  0.00050 | 4.52790  4.52760 | 0.00000  0.00060 | 4.52830  4.52800 | 0.00100  0.00040
1.0 89.3 88.5 116.5 115.7 80.005 79.995 0.005 0.012 125.008  125.000 0.000 0.017 125.021  125.011 0.030 0.011
0.039 3.52 3.49 4.59 4.56 3.14980  3.14940 | 0.00020  0.00050 | 4.92160  4.92130 | 0.00000  0.00070 | 4.92210  4.92170 | 0.00120  0.00040
1.0 94.9 94.1 1221 1213 85.005 84.995 0.005 0.012 130.009  130.000 0.000 0.018 130.020  130.010 0.029 0.010
0.039 3.74 3N 4.81 4.78 334670  3.34630 | 0.00020  0.00050 | 5.11850  5.11810 | 0.00000  0.00070 | 5.11890  5.11850 | 0.00110  0.00040
15 100.5 99.7 1309 130.2 90.005 89.995 0.005 0.013 140.009  140.000 0.000 0.018 140.020  140.010 0.029 0.010
0.059 3.96 3.93 5.16 5.13 354350  3.54310 | 0.00020  0.00050 | 551220 551180 | 0.00000  0.00070 | 5.51260  5.51220 | 0.00110  0.00040

Continued on next page.
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SUPER PRECISION

EXTRA-LIGHT ISO 10 SERIES
2(3)JMMV9100HX — continued

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (IS0 P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

. Steel Ball Ceramic Ball Steel Ball Ceramic Ball

Bearing

Number Ball Bearing

2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed

3MM Bore 0.D.  Width(" | Qty. x Dia. | Wt Static  Dynamic |RatingN9)| Static  Dynamic | RatingNo)| Static  Dynamic |Rating(Nd)| Static  Dynamic |RatingNo)

9119HX 95 145 24 26x12.7 1.238 371700 47400 11300 33500 47400 13560 35600 44700 10200 31700 44700 12240
3.7402 5.7087 0.9449 26x1/2 2.13 8470 10600 11300 7540 10600 13560 8000 10100 10200 7120 10100 12240

9120HX 100 150 24 27x127 1.288 39300 43200 10800 35000 43200 12960 37000 45500 9700 33000 45500 11640
3.9370 5.9055 0.9449 27x1/2 2.84 8840 10800 10800 7870 10800 12960 8330 10200 9700 7410 10200 11640

9121HX 105 160 26 28x12.7 1.674 40900 48700 10100 36400 48700 12120 38300 46000 9100 34100 46000 10920
41339 6.2992 1.0236 28x1/2 3.69 9200 110000 10100 8180 110000 12120 8610 10300 9100 7670 10300 10920

9122HX 110 170 28 30x127 2132 43800 50400 9500 38900 50400 11400 40800 47500 8560 36300 47500 10270
43307  6.6929 1.1024 30x1/2 470 9840 113000 9500 8760 113000 11400 9180 10700 8560 8170 10700 10270

9124HX 120 180 28 29x14.3 2.218 53700 61700 8900 47800 61700 10680 50200 58100 8030 44700 58100 9640
47244 7.0866 1.1024 | 29x9/16 4.89 12100 139000 8900 10700 139000 10680 11300 13100 8030 10000 13100 9640

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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Ball Bearings

WN CONSTRUCTION HIGH-SPEED SEAL OPTION
© Incorporates low shoulder on non-thrust side of both innerand  Available with non-contact seals. Add VV suffix to part number
outer rings. (in place of CR cage designation). Ex: 2MMV9106HXVV SUL.

© Balls separated by one-piece cage piloted against a ground
thrust shoulder land of the outer ring.

Suggested Shoulder Dlamet(.ers Shaft Diameter Mounting Fits I'I(gl::iinognggr)e Mounting Fit I'I(gl,::ti?ogngfyr)e Mounting Fits
Shaft Housing
Ra(ri.(z’ Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
Sewino o mwno o meimmno e mwno mwno e omwn
15 1055 1048 135.8 135.0 95.005 94.995 0.005 0.013 145.009  145.000 0.000 0.018 145.021  145.011 0.030 0.01
0.059 4.16 413 5.35 532 374040  3.74000 | 0.00020  0.00050 | 570910  5.70870 | 0.00000  0.00070 | 5.70950 570910 | 0.00110  0.00040
15 1106 109.9 140.8 1401 100.005 99.995 0.005 0.013 150.009  150.000 0.000 0.018 150.023  150.012 0.032 0.012
0.059 4.36 433 5.55 5.52 393720  3.93680 | 0.00020  0.00050 | 590590  5.90550 | 0.00000  0.00070 | 5.90640 590600 | 0.00120  0.00050
20 116.5 115.7 150.0 149.2 105.005  104.995 0.005 0.013 160.009  160.000 0.000 0.022 160.022  160.012 0.033 0.012
0.079 459 4.56 591 5.88 413410 413370 | 0.00020  0.00050 | 6.29960  6.29920 | 0.00000  0.00080 | 6.30010  6.29970 | 0.00130  0.00050
20 1231 1223 158.4 157.6 110.005  109.995 0.005 0.013 170.010  170.000 0.000 0.020 170022  170.012 0.032 0.012
0.079 4.85 4.82 6.24 6.21 433090  4.33050 | 0.00020  0.00050 | 6.69330  6.69290 | 0.00000  0.00080 | 6.69380  6.69340 | 0.00130  0.00050
20 133.2 1325 168.3 167.5 120005  119.995 0.005 0.013 180.010  180.000 0.000 0.020 180.022  180.012 0.032 0.012
0.079 5.25 522 6.63 6.60 472460  4.72420 | 0.00020  0.00050 | 7.08700  7.08660 | 0.00000  0.00080 | 7.08750  7.08710 | 0.00130  0.00050
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SUPER PRECISION

EXTRA-LIGHT
2MMVI9100HX
ISO 10 SERIES

DUPLEX
PERFORMANCE DATA

MOUNTING ARRANGEMENTS

Back-to-Back
DB

Tandem
DT

Face-to-Face

Preload Axial Stiffness(1) Radial Stiffness() Spacer Offsets(!)
X-light

Bearing DUX DUL Dum DUH to Lightto Med. to
Number X-light ~ Light ~ Med. Heavy | X-light Light Med. Heavy | X-light Light ~ Med. Heavy | Light Med. Heavy

2MMV9100HX | — 20 70 130 — 15.04 23.52 32.08 — 8203 117.94 147.16 — 9.60 10.16
— 5 15 30 — 0.086 0.135 0.183 — 0.469 0.674 0.841 — 0.00038 0.00040

2MMV9101HX |  — 20 70 130 — 14.41 22.56 30.78 — 86.12  124.07 154.96 — 9.60 10.16
— 5 15 30 — 0.082 0.129 0.176 — 0.492 0.709 0.886 — 0.00038 0.00040

2MMV9102HX | — 20 70 130 — 16.14 25.08 33.98 — 9710 14043 175.63 — 8.64 9.15
— 5 15 30 — 0.092 0.143 0.194 — 0.555 0.803 1.004 — 0.00034 0.00036

2MMV9103HX | — 20 70 130 — 16.76 25.73 34.53 — 101.49 148.00 185.57 — 8.13 8.64
— 5 15 30 — 0.096 0.147 0.197 — 0.580 0.846 1.061 — 0.00032 0.00034

2MMV9I104HX 20 40 133 270 17.37 22.51 35.15 47.84 | 105.04 134.87 19456 243.11 457 12.28 12.90
5 10 30 60 0099 0129 0201 0274 | 0600 0771 1112  1.390 |0.00018 0.00048 0.00051

2MMV9105HX 20 40 130 270 18.28 24.47 31.67 50.65 | 11025 148.16 215.62 270.22 4.06 11.68 1219
5 10 30 60 0.104 0.140 0.215 0.290 0.630 0.847 1.233 1.545 | 0.00016 0.00046 0.00048

2MMV9106HX 40 70 200 400 25.54 29.12 45.23 61.28 | 15458 17520 25336 316.90 321 14.22 14.99
10 15 45 90 0.146 0.167 0.259 0.350 0.883 1.002 1.449 1.812 | 0.00013 0.00056 0.00059

2MMV9107HX 40 70 200 400 21.40 31.83 49.16 66.32 | 165.77 19230 279.07 349.45 3.00 13.21 13.97
10 15 45 90 0.156 0.182 0.281 0.379 0.947 1.100 1.596 1.998 | 0.00012 0.00052 0.00055

2MMV9108HX 40 70 200 400 28.55 33.14 51.07 68.74 | 17241 20051 29149 365.23 288 14.22 13.21
10 15 45 90 0.163 0.190 0.292 0.393 0.985 1.146 1.667 2.088 | 0.00011 0.00056 0.00052

2MMV9109HX 40 90 210 530 28.79 3Im 57.16 76.89 | 17049 22452 32652 409.16 5.33 14.99 16.00
10 20 60 120 0.164 0.212 0.327 0.440 0.974 1.284 1.867 2.339 | 0.00021 0.00059 0.00063

2MMV9I110HX 40 90 2170 530 30.00 38.64 59.38 79.72 | 176.711 23402 341.02 421.54 5.08 14.22 15.24
10 20 60 120 0171 0.221 0.340 0.456 1.009 1.338 1.950 2.445 | 0.00020 0.00056 0.00060

2MMVITT1HX 75 110 330 670 42.85 51.77 80.07 108.14 | 258.75 31241 45290 566.97 315 13.46 14.22
15 25 75 150 0.245 0.296 0.458 0.618 1.478 1.786 2.590 3.242 | 0.00015 0.00053 0.00056

2MMV9I112HX 75 110 330 670 43.97 53.10 82.01 11061 | 265.08 320.78 465.55 582.98 3.66 13.21 13.97
15 25 75 150 0.251 0304 0469 0632 | 1514 1.834 2662  3.333 |0.00014 0.00052 0.00055

2MMV9I113HX 75 130 400 800 4512 58.22 8990 121.21 | 26846 351.81 510.67 639.54 5.08 14.22 15.24
15 30 90 180 0.258 0333 0514 0693 | 1533 2012 2920  3.657 | 0.00020 0.00056 0.00060

2MMV9114HX 90 160 470 930 51.30 63.03 97.26  131.05 | 307.82 381.09 55347 693.25 4.66 15.49 16.26
20 35 105 210 0.293 0.360 0.556 0.749 1.758 2.179 3.165 3.964 | 0.00018 0.00061 0.00064

2MMV9115HX 90 160 470 930 52.60 64.61 9954 13394 | 31473 390.85 568.27 712.02 454 14.99 16.00
20 35 105 210 0.300 0.369 0.569 0.766 1.797 2.235 3.249 4.071 | 0.00018 0.00059 0.00063

2MMVI116HX | 110 200 600 1200 56.45 7015 10830 146.02 | 349.49 439.38 638.84 800.38 5.61 17.18 18.80
25 45 135 270 0.322 0.401 0.619 0.835 1.996 2512 3.653 4576 | 0.00022 0.00070 0.00074

2MMVITI7HX | 110 220 670 1330 59.49 76.75 11846 159.68 | 353.68 463.90 67359 843.65 6.60 18.03 19.05
25 50 150 300 0.340 0.439 0.677 0.913 2.020 2.652 3.851 4.824 | 0.00026 0.00071 0.00075

2MMV9118HX | 110 220 670 1330 62.38 80.38 12374 166.38 | 368.73 486.55 707.98 887.25 6.35 17.27 18.29
25 50 150 300 0.356 0.460 0.708 0.951 2.106 2.782 4.048 5.073 | 0.00025 0.00068 0.00072

2MMVI119HX | 130 270 800 1600 65.94 8495 13072 17572 | 389.41 51431 74861 938.25 m 19.56 20.83
30 60 180 360 0.377 0.486 0.747 1.005 2224 2,94 4.280 5.365 | 0.00028 0.00077 0.00082

2MMV9120HX | 130 270 800 1600 67.55 87.00 13368 179.46 | 397.75 526.89 767.79 962.61 6.86 19.30 20.32
30 60 180 360 0.386 0.497 0.764 1.026 221 3.013 4.390 5.504 | 0.00027 0.00076 0.00080

2MMV9121HX | 130 270 800 1600 69.14 8899 136.58 183.17 | 406.10 539.23 786.77 986.72 6.60 18.80 20.07
30 60 180 360 0395 0509 0781  1.047 | 2319 3.083 4498 5642 | 0.00026 0.00074 0.00079

2MMV9122HX | 160 290 870 1730 76.40 9576  147.00 197.22 | 451.65 580.13 846.11 1061.03 | 6.86 19.05 20.07
35 65 195 390 0.436 0.548 0.841 1.128 2.579 3317 4.838 6.067 | 0.00027 0.00075 0.00079

2MMV9124HX | 180 360 1070 2140 7934 10867 166.21 222.25 | 480.39 62359 91014 114166 | 7.37 20.57 21.84
40 80 240 480 0.453 0.621 0.950 1271 2.743 3.565 5.204 6.528 | 0.00029 0.00081 0.00086

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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Ball Bearings

- Preload Axial Stiffness() Radial Stiffness(!) Spacer Offsets(!)
EXTRA-LIGHT

X-ligh
3MMV9100HX DUX DUL DUM DUH tlgt Lightto Med. to

Bearing Number| X-light ~Light ~ Med. Heavy | X-light Light ~Med. Heavy | X-Light Light Med. Heavy | Light Med.  Heavy
IS0 10 SERIES

DUPLEX
3MMV9100HX 20 45 135 265 2853 3654 55.09 7265 | 6085 7689 11003 137.02 | 254 1.62 813

PERFORMANCE DATA 5 10 30 60 0163 0209 0315 0415 | 0348 0440 0629 0783 | 0.00010 0.00030 0.00032
3MMV910THX 20 45 135 265 2984 3809 5698 7458 | 6450 8201 117.87 147.20 | 254 1.62 813

5 10 30 60 0171 0218 0326 0426 | 0369 0469 0674 0.842 | 0.00010 0.00030 0.00032
3MMV9102HX 20 45 135 265 3362 4287 6387 8330 | 7248 9256 13340 166.80 | 254 6.60 m

5 10 30 60 0192 0245 0365 0476 | 0414 0529 0763  0.954 | 0.00010 0.00026 0.00028
3MMV9103HX 20 45 135 265 3501 4456 6606 8570 | 7519 9738 141.07 17682 | 2.03 6.60 m

MOUNTING ARRANGEMENTS 5 10 30 60 0200 0255 0378 0490 | 0430 0.557  0.807 1.011 | 0.00008 0.00026 0.00028

3MMV9104HX 45 90 265 535 46.14 5891  88.06 11519 | 101.49 12920 18592 23209 | 3.56 9.65 10.67
10 20 60 120 0264 0337 0504 0.659 | 0580 0739  1.063  1.327 | 0.00014 0.00038 0.00042
3MMV9105HX 45 90 265 535 4951 6314 9413 12281 | 10590 13511 19466 24329 @ 3.05 9.14 9.65
10 20 60 120 0283 0361 0538 0702 | 0606 0773 1.113  1.391 | 0.00012 0.00036 0.00038
3MMV9106HX 65 135 400 800 6038 7697 11473 14966 | 131.07 167.38 24119 301.70 | 4.06 118 1219
Back-to-Back 15 30 90 180 0345 0440 065 0856 | 0749 0957 1379 1725 | 0.00016 0.00044 0.00048
3MMV9107HX 65 135 400 800 66.30 84.46 12556 163.34 | 14333 18399 26567 33266 | 3.56 1016 1118
15 30 90 180 0379 0483 0718 0934 | 0820 1052 1519  1.902 | 0.00014 0.00040 0.00044
3MMV9108HX 65 135 400 800 69.19  88.08 130.79 169.95 | 149.12 191.87 27757 34753 | 3.56 9.65 10.67
15 30 90 180 0396 0504 0748 0972 | 0853 1.097 1587  1.987 | 0.00014 0.00038 0.00042
3MMV9109HX 90 175 535 1065 | 76.94 97.94 14546 189.07 | 16750 215.65 31202 390.73 | 4.06 1168 1270
20 40 120 240 0440 0560 0832 1.081 | 0958 1233  1.784 2234 | 0.00016 0.00046 0.00050
Tandem 3MMV9110HX 90 175 535 1065 | 80.28 10216 151.53 196.76 | 174.06 225.10 32584 40822 | 4.06 118 1219
DT 20 40 120 240 0459 0584 0866 1125 | 0995 1287 1.863 2334 | 0.00016 0.00044 0.00048
SMMVITTTHX | 110 225 665 1335 | 107.69 13719 20411 26567 | 233.14 298.73 43113 53957 | 3.56 1016 1118
25 50 150 300 0616 0784  1.167 1519 | 1333 1708 2465 3.085 | 0.00014 0.00040 0.00044
3MMV9T12HX | 110 225 665 1335 | 110.61 140.88 20936 27249 | 239.09 306.77 44320 554.78 | 3.56 1016 1118
25 50 150 300 0632 0806 1.197 1.558 | 1.367 1.754 2534  3.172 | 0.00014 0.00040 0.00044
3MMV9T13HX | 135 265 800 1600 | 120.89 153.96 22894 297.68 | 26252 337.21 487.10 609.70 | 4.06 118 1219
30 60 180 360 0691 0880 1309 1.702 | 1501 1928 2785  3.486 | 0.00016 0.00044 0.00048

Face-BOF-Face 3MMV9114HX 155 310 935 1870 | 132.07 168.17 24976 324.79 | 28299 363.79 52575 65832 | 4.06 1168 1321

35 70 210 420 0755 0962 1428 1.857 | 1618 2080 3.006 3764 | 0.00016 0.00046 0.00052

3MMV9115HX | 155 310 935 1870 | 133.90 17048 25326 329.16 | 291.73 37551 54289 679.84 | 4.06 1168 1270
35 70 210 420 0766 0975 1448 1.882 | 1668 2147  3.104  3.887 | 0.00016 0.00046 0.00050
3MMV9116HX | 200 400 1200 2400 | 150.08 190.99 283.69 368.34 | 323.91 41749 60393 75644 | 457 13.21 1413
45 90 270 540 0858  1.092 1622 2106 | 1.852 2387 3453 4325 | 0.00018 0.00052 0.00058
3MMV9117HX | 225 445 1335 2670 | 159.70 203.41 30223 393.18 | 34578 44425 641.88 80349 | 508 1372 1524
50 100 300 600 0913 1163 1728 2248 | 1977 2540 3670 4594 | 0.00020 0.00054 0.00060
3MMV9118HX | 225 445 1335 2670 | 167.66 21338 316.74 411.36 | 361.69 466.28 674.76 84512 | 457 13.21 14.73
50 100 300 600 0959 1220 1811 2352 | 2068 2666 3.858  4.832 | 0.00018 0.00052 0.00058
3MMVI119HX | 265 535 1600 3200 | 177.87 22632 33598 436.20 | 381.46 49217 71219 89216 | 5.08 1524  16.76
60 120 360 720 1017 1294 1921 2494 | 2181 2814 4072 5101 | 0.00020 0.00060 0.00066
3MMV9120HX | 265 535 1600 3200 | 18242 23209 34403 446.34 | 390.03 50441 73056 91543 | 5.08 1473  16.26
60 120 360 720 1043 1327 1967 2552 | 2230 2884 4177 5234 | 0.00020 0.00058 0.00064
3MMV9121HX | 265 535 1600 3200 | 186.79 237.51 35207 456.49 | 398.25 51648 74857 93834 | 508 1422 1575
60 120 360 720 1068 1358 2013 2610 | 2277 2953 4280 5.365 | 0.00020 0.00056 0.00062
3MMV9122HX | 290 575 1735 3470 | 20096 255.53 378.83 491.29 | 42885 55548 805.06 1009.00 | 5.8 1422 1575
65 130 390 780 1149 1461 2166 2809 | 2452 3176 4603 5769 | 0.00020 0.00056 0.00062
3MMV9124HX | 355 710 2135 4270 | 217.93 27722 411.02 533.10 | 46856 606.90 879.22 1101.70 | 5.9 1626  17.78
80 160 480 960 1246 1585 2350 3048 | 2679 3470 5027  6.299 | 0.00022 0.00064 0.00070

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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SUPER PRECISION

EXTRA-LIGHT ZMMV9100HX
IS0 10 SERIES

SPEED CAPABILITY DATA
L ety OerngSpeeds®OBMourtng®
Bearing Numb Low Speed(? High Speed®@ Grease il
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
. .

2MMV9100HX 0.30 0.40 0.20 0.20 70400 52800 35200 119700 89800 59800
2MMV9101HX 0.30 0.50 0.20 0.20 63100 47300 31600 107300 80400 53700
2MMV9102HX 0.40 0.70 0.30 0.30 51400 38600 25700 87400 65600 43700
2MMV9103HX 0.60 0.90 0.30 0.40 47100 35300 23600 80100 60000 40100
2MMV9104HX 1.00 1.60 0.60 0.80 39100 29300 19600 66500 49800 33300
2MMV9105HX 1.20 1.90 0.70 0.90 33400 25100 16700 56800 42700 28400
2MMV9106HX 1.70 2.10 1.00 1.30 27900 20900 14000 47400 35500 23800
2MMV9107HX 210 3.40 130 1.70 23800 17900 11900 40500 30400 20200
2MMV9108HX 2.70 430 150 2.10 21000 15700 10500 35700 26700 17900
2MMV9109HX 3.50 5.60 2.10 2.80 19100 14300 9600 32500 24300 16300
2MMV9110HX 3.90 6.20 2.30 3.10 17400 13100 8700 29600 22300 14800
2MMV911THX 4.60 130 250 3.30 15000 11200 7500 25500 19000 12800
2MMV9112HX 4.90 190 2.10 3.60 13900 10400 7000 23600 17700 11900
2MMV9113HX 5.50 8.80 3.10 4.10 13100 9800 6600 22300 16700 11200
2MMV9114HX 130 11.70 410 5.40 12000 9000 6000 20400 15300 10200
2MMV9115HX 1.70 12.40 4.30 5.70 11400 8500 5700 19400 14500 9700
2MMV9116HX 10.30 16.50 5.80 1.10 10600 7900 5300 18000 13400 9000
2MMV9117HX 10.80 17.30 6.10 8.10 10100 7600 5000 17200 12900 8500
2MMV9118HX 13.20 21.00 120 9.70 9400 7000 4700 16000 11900 8000
2MMV9119HX 14.60 23.40 8.30 11.10 9000 6800 4500 15300 11600 7700
2MMV9120HX 15.20 24.40 8.60 11.50 8600 6500 4300 14600 11100 7300
2MMV9121HX 18.30 29.30 10.20 13.60 8100 6100 4000 13800 10400 6800
2MMV9122HX 21.50 34.30 11.80 15.70 7600 5700 3800 12900 9700 6500
2MMV9124HX 24.40 39.10 13.70 18.30 7100 5300 3600 12100 9000 6100

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(3) High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

(5) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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Ball Bearings

EXTRA-LIGHT 3MMV9100HX
ISO 10 SERIES

SPEED CAPABILITY DATA
S memsetmay® | OpsraimgSpeedsOBMowningl®
Bearing Numb Low Speed(? High Speed®@ Grease il
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
. .

3MMV9100HX 0.30 0.40 0.20 0.20 61760 46320 30880 104220 81060 53850
3MMV9101HX 0.30 0.50 0.20 0.20 56800 42600 28400 95850 74550 49525
3MMV9102HX 0.40 0.70 0.30 0.30 46320 34740 23160 78165 60795 40385
3MMV9103HX 0.60 0.90 0.30 0.40 42400 31800 21200 71550 55650 36970
3MMV9104HX 1.00 1.60 0.60 0.80 35200 26400 17600 59400 46200 30690
3MMV9105HX 120 1.90 0.70 0.90 29280 21960 14640 49410 38430 25530
3MMV9106HX 170 2.70 1.00 1.30 24160 18120 12080 40770 31710 21065
3MMV9107HX 210 3.40 1.30 1.70 21440 16080 10720 36180 28140 18690
3MMV9108HX 2.10 430 1.50 2.10 18880 14160 9440 31860 24780 16460
3MMV9109HX 3.50 5.60 2.10 2.80 17200 12900 8600 29025 22575 15000
3MMV9110HX 3.90 6.20 230 3.10 15680 11760 7840 26460 20580 13675
3MMV911THX 4.60 7.30 250 3.30 13520 10140 6760 22815 17745 11788
3MMV9112HX 4.90 7.90 2.10 3.60 12560 9420 6280 21195 16485 10950
3MMV9113HX 5.50 8.80 3.10 4.10 11840 8880 5920 19980 15540 10325
3MMV9114HX 130 11.70 410 5.40 10800 8100 5400 18225 14175 9415
3MMV9115HX 170 12.40 4.30 5.70 10160 7620 5080 17145 13335 8860
3MMV9116HX 10.30 16.50 5.80 1.10 9520 7140 4760 16065 12495 8300
3MMV9117HX 10.80 17.30 6.10 8.10 9040 6780 4520 15255 11865 7880
3MMV9118HX 13.20 21.00 120 9.70 8400 6300 4200 14175 11025 7325
3MMV9119HX 14.60 23.40 8.30 11.10 8160 6120 4080 13770 10710 7115
3MMV9120HX 15.20 24.40 8.60 11.50 7760 5820 3880 13095 10185 6770
3MMV9121HX 18.30 29.30 10.20 13.60 7280 5460 3640 12285 9555 6350
3MMV9122HX 21.50 34.30 11.80 15.70 6850 5135 3425 11560 8990 5970
3MMV9124HX 24.40 39.10 13.70 18.30 6425 4820 3210 10840 8430 5600

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(31 High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

(5) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
Bl Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D © Co Ce Speed Co Co Speed Co Co Speed Co Co Speed
3MM Bore 0.D.  Width® | Qty.xDia. | Wt Static  Dynamic |RatingiN9)| Static  Dynamic |Rating!N9)| Static ~ Dynamic |Rating(Ng)| Static  Dynamic |RatingNg)

mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lbs. RPM N/lbs. RPM N/lbs. RPM

99101WN 12 28 8 9x4.76 0.019 1740 4540 75800 1550 4540 90960 1670 4360 68200 1490 4360 81840
0.4724 1.1024 0.3150 9x3/16 0.04 390 1020 75800 360 1020 90960 380 980 68200 340 980 81840

99102WN 15 32 9 11 x4.76 0.028 2240 5220 64300 1990 5220 77160 2140 5000 57900 1900 5000 69480
0.5906 1.2598 0.3543 11x3/16 0.06 500 1170 64300 450 1170 77160 480 1120 57900 430 1120 69480

99103WN 17 35 10 13x4.76 0.038 2510 5530 56900 2230 5530 68280 2400 5280 51200 2140 5280 61440
0.6693 1.3780 0.3937 13x3/16 0.08 560 1240 56900 500 1240 68280 540 1190 51200 480 1190 61440

99104WN 20 42 12 11x6.35 0.064 4690 9760 43800 4180 9760 52560 4470 9310 39400 3980 9310 47280
0.7874 1.6535 0.4724 1Mx1/4 0.14 1050 2190 43800 940 2190 52560 1000 2090 39400 890 2090 47280

99105WN 25 47 12 13x6.35 0.074 5800 10900 36500 5160 10900 43800 5510 10300 32900 4900 10300 39480
0.9843 1.8504 0.4724 13x1/4 0.16 1300 2450 36500 1160 2450 43800 1240 2330 32900 1100 2330 39480

99106WN 30 55 13 16 x 6.35 0.116 7460 12300 29500 6640 12300 35400 7060 11600 26600 6280 11600 31920
1.1811 2.1654 0.5118 16x 1/4 0.25 1680 2770 29500 1490 2770 35400 1590 2620 26600 1410 2620 31920

99107WN 35 62 14 21 x5.56 0.167 7840 11100 25300 6980 11100 30360 7440 10500 22800 6620 10500 27360
1.3780 2.4409 0.5512 21x7/32 0.37 1760 2510 25300 1570 2510 30360 1670 2360 22800 1490 2360 27360

99108WN 40 68 15 24 x 5.56 0.207 9150 11900 22000 8140 11900 26400 8590 11200 19800 7650 11200 23760
1.5748 2.6772 0.5906 24x17/32 0.46 2060 2670 22000 1830 2670 26400 1930 2510 19800 1720 2510 23760

99109WN 45 75 16 23x6.35 0.259 11400 14800 20200 10200 14800 24240 10700 14000 18200 9560 14000 21840
17117 2.9528 0.6299 23x1/4 0.57 2570 3340 20200 2280 3340 24240 2410 3140 18200 2150 3140 21840

99110WN 50 80 16 25x6.35 0.281 12500 15400 18500 11100 15400 22200 11700 14500 16700 10400 14500 20040
1.9685 3.1496 0.6299 25x 1/4 0.62 2810 3470 18500 2500 3470 22200 2630 3260 16700 2340 3260 20040

9911MWN 55 90 18 25x17.14 0.417 15800 19100 16600 14100 19100 19920 14800 18000 14900 13200 18000 17880
2.1654 3.5433 0.7087 25x9/32 0.92 3550 4290 16600 3160 4290 19920 3330 4040 14900 2960 4040 17880

99112WN 60 95 18 26x7.14 0.445 16400 19300 15400 14600 19300 18480 15300 18200 13900 13600 18200 16680
2.3622 3.7402 0.7087 26 x 9/32 0.98 3700 4340 15400 3290 4340 18480 3440 4080 13900 3060 4080 16680

99113WN 65 100 18 28x17.14 0.474 17600 20000 14400 15700 20000 17280 16400 18800 13000 14600 18800 15600
2.5591 3.9370 0.7087 28x9/32 1.05 3960 4500 14400 3520 4500 17280 3680 4230 13000 3280 4230 15600

99114WN 70 110 20 28x17.94 0.665 21700 24300 13200 19300 24300 15840 20300 22900 11900 18000 22900 14280
2.7559 4.3307 0.7874 28 x 5/16 1.47 4890 5450 13200 4350 5540 15840 4569 5140 11900 4060 5140 14280

99115WN 75 115 20 30x7.94 0.699 23100 25000 12300 20600 25000 14760 21600 23500 11100 19200 23500 13320
2.9528 4.5276 0.7874 30x5/16 1.54 5200 5620 12300 4630 5620 14760 4850 5290 11100 4320 5290 13320

99116WN 80 125 22 29x8.73 0.944 27200 29300 11600 24200 29300 13920 25300 27500 10400 22500 27500 12480
3.1496 49213 0.8661 | 29x11/32 2.08 6110 6580 11600 5440 6580 13920 5690 6190 10400 5070 6190 12480

99117WN 85 130 22 31x8.73 0.991 28900 30200 11000 25700 30200 13200 26900 28400 9900 23900 28400 11880
3.3465 5.1181 0.8661 | 31x11/32 2.18 6490 6780 11000 5770 6780 13200 6040 6380 9900 5380 6380 11880

99118WN 90 140 24 28x10.32 | 1.266 36100 39000 10400 32700 39000 12480 34400 36800 9400 30600 36800 11280
3.5433 5.5118 0.9449 | 28x13/32 279 8270 8780 10400 7360 8780 13480 7720 8280 9400 6870 8280 11280

99119WN 95 145 24 29x10.32 1.303 37900 39600 9900 33800 39600 11880 35400 37300 8900 31500 37300 10680
3.7402 5.7087 0.9449 | 29x13/32 2.87 8530 8890 9900 7590 8890 11880 7970 8390 8900 7090 8390 10680

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2 ABMA STD 20 (ras max).
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WN CONSTRUCTION

Incorporates low shoulder on non-thrust side of both inner and
outer rings.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

Ball Bearings

FIXED FLOATING
Suggested Shoulder Diameters Shaft Diameter Mounting Fits H(g”Si.ng Bl Mounting Fits Housing Bore Mounting Fits
Shaft Housing tationary) (Stationary)
Hatri.(zl Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

03 15.6 15.4 24.6 244 12.000 11.995 0.005 0.004 28.005 28.000 0.000 0.010 28.010 28.005 0.015 0.005
0.012 0.62 0.61 0.99 0.98 0.47240  0.47220 | 0.00020  0.00015 | 1.10260  1.10240 | 0.00000  0.00040 | 1.10280  1.10260 | 0.00060  0.00020
03 19.1 189 28.1 219 15.000 14.995 0.005 0.004 32.005 32.000 0.000 0.011 32.010 32.005 0.016 0.005
0.012 0.76 0.75 113 1.12 0.59060  0.59040 | 0.00020  0.00015 | 1.26000  1.25980 | 0.00000  0.00045 | 1.26020  1.26000 | 0.00070  0.00020
03 216 214 30.6 304 17.000 16.995 0.005 0.004 35.006 35.000 0.000 0.012 35.010 35.005 0.016 0.005
0.012 0.86 0.85 1.23 1.22 0.66930  0.66910 | 0.00020  0.00015 | 1.37830  1.37800 | 0.00000  0.00050 | 1.37840  1.37820 | 0.00070  0.00020
0.6 251 249 312 37.0 20.000 19.995 0.005 0.005 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.024 0.99 0.98 1.49 1.48 0.78740 078720 | 0.00020  0.00020 | 1.65380  1.65350 | 0.00000  0.00050 | 1.65390  1.65370 | 0.00070  0.00020
0.6 301 299 422 42.0 25.000 24.995 0.005 0.005 47.006 47.000 0.000 0.012 41.012 41.007 0.018 0.007
0.024 1.19 1.18 1.69 1.68 0.98430 098410 | 0.00020  0.00020 | 1.85070  1.85040 | 0.00000  0.00050 | 1.85090  1.85070 | 0.00080  0.00030
1.0 36.6 36.4 48.7 485 30.000 29.995 0.005 0.005 55.008 55.000 0.000 0.015 55.012 55.007 0.019 0.007
0.039 144 143 1.94 1.93 1.18110  1.18090 | 0.00020  0.00020 | 2.16570  2.16540 | 0.00000  0.00060 | 2.16590  2.16570 | 0.00080  0.00030
1.0 433 431 53.9 53.7 35.000 34.995 0.005 0.006 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.039 1.7 1.70 2.15 214 1.37800  1.37780 | 0.00020  0.00025 | 2.44120  2.44090 | 0.00000  0.00060 | 2.44140  2.44120 | 0.00080  0.00030
1.0 48.8 48.6 59.4 59.2 40.000 39.995 0.005 0.006 68.008 68.000 0.000 0.015 68.012 68.007 0.019 0.007
0.039 1.93 1.92 2.36 2.35 1.57480  1.57460 | 0.00020  0.00025 | 2.67750  2.67720 | 0.00000  0.00060 | 2.67770  2.67750 | 0.00080  0.00030
1.0 54.1 53.9 66.2 66.0 45.000 44.995 0.005 0.006 75.008 75.000 0.000 0.015 75.014 75.009 0.022 0.009
0.039 2.13 212 263 262 177170 1.77150 | 0.00020  0.00025 | 2.95310  2.95280 | 0.00000  0.00060 | 2.95330  2.95310 | 0.00080  0.00030
1.0 59.1 58.9 n2 7.0 50.000 49.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.039 2.33 2.32 2.83 2.82 1.96850  1.96830 | 0.00020  0.00025 | 3.14990  3.14960 | 0.00000  0.00060 | 3.15010  3.14990 | 0.00080  0.00030
1.0 65.8 65.6 194 192 55.000 54.995 0.005 0.007 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.039 2.59 2.58 3.16 3.15 2.16540  2.16520 | 0.00020  0.00030 | 3.54360  3.54330 | 0.00000  0.00060 | 3.54390  3.54360 | 0.00090  0.00030
1.0 70.8 70.6 84.4 84.2 60.000 59.995 0.005 0.007 95.008 95.000 0.000 0.016 95.016 95.009 0.024 0.009
0.039 279 278 3.35 3.34 236220 236200 | 0.00020  0.00030 | 3.74050  3.74020 | 0.00000  0.00060 | 3.74080  3.74050 | 0.00090  0.00030
1.0 75.8 75.6 89.4 89.2 65.000 64.995 0.005 0.007 100.008  100.000 0.000 0.016 100.016  100.009 0.024 0.009
0.039 2.9 2.98 3.55 3.54 255910 255890 | 0.00020  0.00030 | 3.93730  3.93700 | 0.00000  0.00060 | 3.93770  3.93740 | 0.00100  0.00040
1.0 825 82.3 97.7 97.5 70.000 69.995 0.005 0.007 110.008  110.000 0.000 0.016 110.018  110.010 0.025 0.010
0.039 B125) 324 3.88 387 275590 275570 | 0.00020  0.00030 | 4.33100  4.33070 | 0.00000  0.00060 | 4.33140  4.33110 | 0.00100  0.00040
1.0 815 81.3 102.7 102.5 75.005 74.995 0.005 0.012 115.008  115.000 0.000 0.016 115019  115.011 0.026 0.010
0.039 3.45 344 4.07 4.06 2.95300 295260 | 0.00020  0.00050 | 4.52790  4.52760 | 0.00000  0.00060 | 4.52830  4.52800 | 0.00100  0.00040
1.0 94.2 94.0 111.0 110.8 80.005 79.995 0.005 0.012 125.008  125.000 0.000 0.017 125.021  125.011 0.030 0.011
0.039 37 3.70 4.40 4.39 3.14980  3.14940 | 0.00020  0.00050 | 4.92160  4.92130 | 0.00000  0.00070 | 4.92210  4.92170 | 0.00120  0.00040
1.0 99.2 99.0 116.0 115.8 85.005 84.995 0.005 0.012 130.009  130.000 0.000 0.018 130.020  130.010 0.029 0.010
0.039 391 3.90 4.60 459 3.34670  3.34630 | 0.00020  0.00050 | 5.11850  5.11810 | 0.00000  0.00070 | 5.11890  5.11850 | 0.00110  0.00040
15 105.1 104.9 125.1 124.9 90.005 89.995 0.005 0.013 140.009  140.000 0.000 0.018 140.020  140.010 0.029 0.010
0.059 414 413 4.95 4.94 354350 354310 | 0.00020  0.00050 | 5.51220  5.51180 | 0.00000  0.00070 | 551260  5.51220 | 0.00110  0.00040
15 110.1 109.9 130.1 129.9 95.005 94.995 0.005 0.013 145.009  145.000 0.000 0.018 145021  145.011 0.030 0.011
0.059 4.34 4.33 5.15 5.14 3.74040  3.74000 | 0.00020  0.00050 | 5.70910  5.70870 | 0.00000  0.00070 | 570950  5.70910 | 0.00110  0.00040
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SUPER PRECISION

EXTRA-LIGHT ISO 10 SERIES
2(3)JMMV99100WN — continued

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (I1SO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

B Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width(" | Qty.xDia. | Wt Static  Dynamic |RatingN9)| Static  Dynamic |Rating(No)| Static  Dynamic | RatingNo)| Static ~ Dynamic | Rating(No)
99120WN 100 150 24 31x1032 | 1374 40400 40900 9400 35900 40900 11280 371700 38500 8500 33600 38500 10200
3.9370 5.9055 0.9449 | 31x13/32 3.03 9070 9190 9400 8080 9190 11280 8480 8660 8500 7540 8660 10200
99121WN 105 160 26 30x11.11 1.729 45400 45900 8900 40400 45900 10680 42400 43400 8000 37800 43400 9600
4.1339 6.2992 1.0236 30x7/16 3.81 10200 10300 8900 9080 10300 10680 9540 9750 8000 8490 9750 9600
99122WN 110 170 28 30x11.91 2.188 52100 52200 8500 46400 52200 10200 48800 49300 71700 43400 49300 8880
4.3307 6.6929 1.1024 | 30x15/32 4.82 11700 11700 8500 10400 11700 10200 11000 11100 7700 9760 11100 8880
99124WN 120 180 28 32x11.91 2.343 55200 53500 7900 49200 53500 9480 51700 50600 7100 46000 50600 8520
47244 7.0866 1.1024 | 32x15/32 5.17 12400 12000 7900 11100 12000 9480 11600 11400 7100 10300 11400 8520
99126WN 130 200 33 32x13.49 3.563 71200 67500 7100 63400 67500 8520 66600 63700 6400 59200 63700 7680
5.1181 7.8740 1.2992 | 32x17/32 7.85 16000 15200 7100 14300 15200 8520 15000 14300 6400 13300 14300 7680
99128WN 140 210 33 34x13.49 3.776 75200 69300 6600 67000 69300 7920 70300 65300 5900 62600 65300 7080
5.5118 8.2677 1.2992 | 34x17/32 8.32 16900 15600 6600 15100 15600 7920 15800 14700 5900 14100 14700 7080
99130WN 150 225 35 34x15.08 | 4.509 91500 83800 6200 81400 83800 7440 85600 79100 5600 76200 79100 6720
5.9055 8.8583 1.3780 | 34x19/32 9.94 20600 18800 6200 18300 18800 7440 19300 17800 5600 17100 17800 6720

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.

(1) Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2) ABMA STD 20 (ras max).
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Ball Bearings

WN CONSTRUCTION

@ Incorporates low shoulder on non-thrust side of both inner and
outer rings.

® Balls separated by one-piece cage piloted against a ground
thrust shoulder land of the outer ring.

S::::tsted Shoulder Dl:r:::: Shaft Diameter Mounting Fits I-I(glt':i?ogng;r)e Mounting Fits I-I(gl::tiinogngfyr)e Mounting Fits
Ra(ri.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
15 1151 1149 135.1 1349 100.005 99.995 0.005 0.013 150.009  150.000 0.000 0.018 150.023  150.012 0.032 0.012
0.059 454 453 5.35 5.34 393720  3.93680 | 0.00020  0.00050 | 590590  5.90550 | 0.00000  0.00070 | 5.90640  5.90600 | 0.00120  0.00050
20 121.8 121.6 1434 143.2 105.005  104.995 0.005 0.013 160.009  160.000 0.000 0.022 160.022  160.012 0.033 0.012
0.079 4.80 479 5.67 5.66 413410 413370 | 0.00020  0.00050 | 6.29960  6.29920 | 0.00000  0.00080 | 6.30010  6.29970 | 0.00130  0.00050
20 1285 1283 151.7 151.5 110.005  109.995 0.005 0.013 170.010  170.000 0.000 0.020 170022  170.012 0.032 0.012
0.079 5.06 5.05 6.00 5.99 433090  4.33050 | 0.00020  0.00050 | 6.69330  6.69290 | 0.00000  0.00080 | 6.69380  6.69340 | 0.00130  0.00050
20 138.5 138.3 161.7 161.5 120005  119.995 0.005 0.013 180.010  180.000 0.000 0.020 180.022  180.012 0.032 0.012
0.079 5.46 5.45 6.39 6.38 472460  4.72420 | 0.00020  0.00050 | 7.08700  7.08660 | 0.00000  0.00080 | 7.08750  7.08710 | 0.00130  0.00050
20 151.9 151.7 1783 1781 130.005  129.995 0.005 0.015 200.011  200.000 0.000 0.022 200.025  200.015 0.036 0.015
0.079 5.98 5.97 7.05 7.04 511830  5.11790 | 0.00020  0.00060 | 7.87450  7.87400 | 0.00000  0.00090 | 7.87500  7.87460 | 0.00150  0.00060
20 161.9 161.7 188.3 188.1 140005  139.995 0.005 0.015 210.011  210.000 0.000 0.022 210025  210.015 0.036 0.015
0.079 6.38 6.37 744 743 551200 551160 | 0.00020  0.00060 | 8.26820  8.26770 | 0.00000  0.00090 | 8.26870  8.26830 | 0.00150  0.00060
20 172.8 1726 202.4 202.2 150.005  149.995 0.005 0.015 225011  225.000 0.000 0.022 225025  225.015 0.036 0.015
0.079 6.81 6.80 8.00 7.99 590570  5.90530 | 0.00020  0.00060 | 8.85880  8.85830 | 0.00000  0.00090 | 8.85930  8.85890 | 0.00150  0.00060
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SUPER PRECISION

EXTRA -LIGHT Preload Axial Stiffness(!) Radial Stiffness() Spacer Offsets(!
X-ligh
2MMV99100WN Bearing DUX DUL DUM  DUH tléJ ‘ Lightto Med. to

Number X-light Light Med. Heavy | X-light Light Med. Heavy | X-light Light = Med. Heavy | Light Med. Heavy
IS0 10 SERIES

DUPLEX
2MMV99101TWN | — 20 40 90 — 1347 1784 2414 — 8508 10719  134.02 — 5.59 838
PERFORMANCE DATA — 5 10 20 — 0077 0102  0.138 — 0486 0612  0.765 — 0.00022 0.00033
2MMV99102WN | — 20 40 90 — 1522 2011 211 — 8972 11386 139.92 — 5.08 162
— 5 10 20 — 0087 0115  0.155 — 0513 0651  0.800 — 0.00020 0.00030
2MMV99103WN | — 20 40 90 — 16.97 2221 2973 — 9969 12715 156.71 — 457 6.86

— 5 10 20 0.097 0127  0.170 0570 0727  0.896 0.00018 0.00027

2MMV99104WN | 20 40 90 180 1714 2239 2991 4075 | 10595 13597 17145 21448 | 457 6.86 10.16
MOUNTING ARRANGEMENTS 5 10 20 40 0.098 0.128 0171 0.233 0.605 0.776 0.979 1.225 | 0.00018 0.00027 0.00040

2MMV99105WN | 20 70 130 210 2151 2921 3918 5387 | 11689 17426 219.05 27341 | 132 181 11.43
5 15 30 60 0123 0167 0224 0308 | 0.667 0995  1.251 1.561 | 0.00029 0.00031 0.00045

2MMV99106WN | 20 70 130 270 2449 3306 4407 6017 | 13140 19992 25198 31513 | 6.44 6.86 10.16

5 15 30 60 0140 0189 0252 0344 | 0750 1.142 1439  1.800 | 0.00025 0.00027 0.00040
2MMV99107WN | 40 90 180 360 334 4407 5912 8115 | 19670 249.95 31401 39180 | 457 6.86 10.16
Back-to-Back 10 20 40 80 0.191 0252 0338 0464 | 1123 1427 1.793 2237 |0.00018 0.00027 0.00040

2MMV99108WN | 70 110 220 440 3900 5212 7043 9672 | 21410 29435 369.42 46055 | 6.00 131 10.67
15 25 50 100 0223 0298  0.401 0553 | 1223 1681 2110 2,630 | 0.00024 0.00029 0.00042

2MMV99109WN | 70 130 270 530 445 5474 7381 10179 | 25328 32131 40331 50283 | 5.59 8.38 1219

15 30 60 120 0237 0313 0422 0582 | 1446 1835 2303 2871 |0.00022 0.00033 0.00048
n )‘ n )‘ 2MMV99110WN | 70 130 270 530 4355 5754 7731 10634 | 26719 33963 42672 53243 | 533 181 11.68

15 30 60 120 0249 0329 0442 0608 | 1526  1.939 2437  3.040 |0.00021 0.00031 0.00046

Tandem 2MMVI91TTWN | 90 180 360 70 5107 6716 9025 12435 | 30358 38556 484.27 604.09 | 6.10 9.14 13.21
DT 20 40 80 160 0292 038 0516 0.711 1734 2202 2765  3.450 |0.00024 0.00036 0.00052

2MMV99112WN | 90 180 360 70 5230 6874 9235 12680 | 31129 39575 497.28 62055 | 5.84 8.89 12.95
20 40 80 160 0299 0393 0528 0725 | 1.778 2260  2.840  3.544 | 0.00023 0.00035 0.00051

2MMV99113WN | 110 220 440 890 5964 7871 10616 146.74 | 35356 44795 561.95 70029 | 6.35 9.65 13.97
25 50 100 200 0.341 0.450 0607 0839 | 2019 2558 3.209  3.999 | 0.00025 0.00038 0.00055

2MMV99114WN | 110 220 440 890 6226  81.68 109.14 14936 | 361.67 460.75 57951 72372 | 6.10 9.40 13.72
25 50 100 200 0356 0467 0.624 0854 | 2065 2631 3309  4.133 |0.00024 0.00037 0.00054

Face-BOF-Face 2MMV99115WN | 130 270 530 1070 | 69.61 9165 12295 16895 | 403.77 51283 64416 803.61 | 6.60 9.91 14.73

30 60 120 240 0398 0524 0703 0966 | 2306 2928 3678  4.589 | 0.00026 0.00039 0.00058

2MMV99116WN | 160 310 620 1250 017 9567 12855 177.00 | 43262 54928 689.78 86034 | 7.37 1118 1118
35 70 140 280 0.001 0547 0735  1.012 | 2470 3137 3939 4913 |0.00029 0.00044 0.00044

2MMV99117WN | 180 360 710 1420 | 7958 10511 141.67 19536 | 467.02 59244 743.74 92744 | 17.62 1143 16.76
40 80 160 320 0.455  0.601 0810  1.117 | 2667 3383 4247 5296 | 0.00030 0.00045 0.00066

2MMV99118WN | 200 400 800 1600 | 8063 106.16 14254 196.06 | 479.96 61045 767.27 957.71 | 8.64 1295  18.80
45 90 180 360 0.461 0607 0815  1.121 2741 3486  4.381 5.469 | 0.00034 0.00051 0.00074

2MMV99119WN | 200 400 800 1600 | 8238 108.44 14534 199.74 | 490.79 62483 78567 980.99 | 8.38 1270 1270
45 90 180 360 0.471 0620  0.831 1142 | 2803 3568  4.487 5602 | 0.00033 0.00050 0.00050

2MMV99120WN | 220 440 890 1780 | 8937 117.71 15811 21758 | 53207 676.67 850.46 1061.51 | 8.64 1295  19.05
50 100 200 400 0.511 0673 0904 1244 | 3.038 3864  4.856  6.062 |0.00034 0.00051 0.00075

2MMV99121WN | 240 490 980 1960 | 9410 12383 165.81 22999 | 548.16 697.66 877.16 110296  8.89 1346 2057
55 110 220 440 0538 0708 0948 1315 | 3130 3984 5009  6.298 | 0.00035 0.00053 0.00081

2MMV99122WN | 270 530 1070 2140 | 99.87 131.00 17507 244.34 | 57435 73223 92128 1165.87 | 9.14 1397 2210
60 120 240 480 0.571 0.749  1.001 1397 | 3280 4181 5261  6.658 | 0.00036 0.00055 0.00087

2MMV99124WN | 310 620 1250 2490 | 11019 14499 19431 264.45 | 633.03 80499 1011.74 1255.72| 9.65 1473 2083
70 140 280 560 0630 0829 1111 1512 | 3615 4597 5777  7.171 | 0.00038 0.00058 0.00082

2MMV99126WN | 400 800 1600 3200 | 121.56 160.21 21530 29243 | 726.36 92310 1159.78 143438 | 1143 17.02 23.88
90 180 360 720 0.695  0.916 1.231 1672 | 4148 5271 6.623  8.191 | 0.00045 0.00067 0.00094

2MMV99128WN | 420 850 1690 3380 | 12873 169.65 228.07 311.85 | 769.93 97863 122964 1528.04 | 1118 17.02 2438
95 190 380 760 0736 0970 1304 1783 | 4397 5588  7.022 8726 | 0.00044 0.00067 0.00096

2MMV99130WN | 440 890 1780 3560 | 13520 177.35 23699 323.74 | 787.69 1005.74 1266.14 158233 | 1143 17.02 2540
100 200 400 800 0773 1014 1355  1.851 4498 5743 7230  9.036 | 0.00045 0.00067 0.00100

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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Ball Bearings

EXTRA-LIGHT Preload Axial Stiffnesst) Radial Stiffness!! Spacer Offsets(!
X-ligh
3MMV99100WN Bearing DUX DUL DUM DUH tlg ' Lightto Med. to

Number | X-light Light ~Med. Heavy | X-light Light ~Med. Heavy |X-light Light Med. Heavy | Light Med. Heavy

e & 1 am [ oam | w
DUPLEX

3MMV99101WN | — 40 90 180 — 3585 4600 5999 | 6381 81.02 10187 12731 — 4.32 6.60

PERFORMANCE DATA — 10 20 40 — 0205 0263 0343 | 0364 0463 0582 0727 — 0.00017 0.00026
3MMV99102WN | — 40 90 180 —_ 4075 5230 67.86 | 7253 9255 116.62 14599 — 3.81 5.84

— 10 20 40 — 0233 0299 0388 | 0414 0529 0.666 0834 — 0.00015 0.00023
3MMV99103WN | — 40 90 180 — 4530 5807 7521 | 7660 98.03 12365 154.90 — 3.30 533

— 10 20 40 — 0259 0332 0430 | 0437 0560 0706  0.885 — 0.00013 0.00021
3MMV99104WN | 40 90 180 360 4792 6139 7923 10337 | 100.04 127.28 160.19 20035 | 3.30 5.08 187

MOUNTING ARRANGEMENTS 10 20 40 80 0274 0351 0453 0591 | 0571 0727 0915  1.144 [0.00013 0.00020 0.00031

3MMV99105WN | 70 130 270 530 | 6174 7905 10249 13432 | 12871 16296 20462 25542 | 381 584 889
15 30 60 120 | 0353 0452 0586 0768 | 0735 0931 1168 1459 |0.00015 000023 000035
3MMV99106WN | 70 130 270 530 | 7048 9025 11666 15216 | 14717 18711 23541 29436 | 330 508 787
15 30 60 120 | 0403 0516 0667 0870 | 0840 1068 1344 1681 |0.00013 000020 000031
3MMV99107WN | 90 180 360 710 | 90.07 11561 14989 19676 | 18619 23547 29548 36861 | 356 533 8.3
Back-to-Back 20 40 80 160 | 0515 0661 0857 1125 | 1063 1345 1687 2105 |000014 000021 000032

3MMV99108WN | 110 220 440 890 | 10634 13660 177.17 23314 | 21949 27723 34759 43329 | 356 559 864
25 50 100 200 | 0608 0781 1013 1333 | 1253 1583 1985 2474 |000014 000022 0.0003%
3MMV9I09WN | 130 270 530 1070 | 11403 14639 189.94 249.76 | 23767 30035 37671 46974 | 406 635 965

3 60 120 240 | 0652 0837 1086 1428 | 1357 175 2151 2682 |000016 000025 0.00038
[lg)] [lg)] SVMVSSIIOWN| 130 270 530 1070 | 12033 15440 20009 26252 | 25096 31755 39858 49737 | 381 610 914

30 60 120 240 0688 0883 1.144 1501 1433 1813 2276  2.840 |0.00015 0.00024 0.00036
Tandem 3MMV9911TWN | 180 360 70 1420 | 13712 17612 22842 30013 | 28820 364.36 45711 57013 | 457 m 10.67
DT 40 80 160 320 0784 1007 1306 1.716 | 1.646  2.081  2.610  3.256 |0.00018 0.00028 0.00042

3VIMV99112WN| 180 360 710 1420 | 14062 18050 234.02 307.30 | 29567 37403 46941 58566 | 432 686  10.41
40 80 160 320 | 0.804 1032 1338 1757 | 1688 2135 2681 3344 |000017 000027 0.00041
3VIMV99113WN| 220 440 890 1780 | 15068 20533 26672 35155 | 33525 42319 530.40 660.91 | 483 762 1143
5 100 200 400 | 0913 1174 1525 2010 | 1914 2417 3029 3774 |0.00019 000030 0.00045
3VIMV99T14WN| 220 440 830 1780 | 16353 21005 27197 35680 | 30694 43931 551.63 68859 | 4.83 737 1118
5 100 200 400 | 0935 1201 1555 2040 | 1981 2509 3150 3932 |0.00019 000029 0.00044
Face-to-Face 3MIMVO9TISWN| 270 530 1070 2220 | 18242 23454 30433 40699 | 38668 48876 61309 77444 | 508 787 1295
DF 60 120 240 500 | 1.043 1341 1740 2327 | 2208 2791 3501 4422 |0.00020 000031 0.00051
3VIMV99T16WN | 310 620 1250 2450 | 19396 249.23 32322 42203 | 41147 52010 65241 80901 | 559 864 1295

70 140 280 550 | 1109 1425 1848 2413 | 2350 2970 3726 4620 |000022 0.00034 0.00051
3VIMVO9TI7WN| 360 710 1420 2670 | 21233 27302 35452 45491 | 44652 56393 707.04 86365 | 584 914 1219
8 160 320 600 | 1214 1561 2027 2601 | 2550 3220 4038 4932 |0.00023 000036 0.00048
3VIMV99T18WN| 400 800 1600 3110 | 21618 277.74 36029 46821 | 46296 58558 734.84 90865 | 635 991 1448
9 180 360 700 | 1236 1588 2060 2677 | 2644 3344 4195 5189 |0.00025 000039 0.00057
3VIMV99T19WN| 400 800 1600 3110 | 22125 28404 36816 478.00 | 47366 599.46 75249 93074 | 635 991 1422
9 180 360 700 | 1265 1624 2105 2733 | 2705 3423 4297 5315 |0.00025 000039 0.00056
3VIMV99120WN | 440 890 1780 3560 | 23979 30800 39947 52505 | 51319 64909 81450 101610 | 635 991 1524
100 200 400 800 | 1371 1761 2284 3002 | 2931 3707 4651 5802 |0.00025 000039 0.00060
3VIMV99121WN | 490 980 2000 4000 | 24661 31674 41434 54499 | 53163 67261 85032 1060.75 | 686 1118 1651
10 220 450 900 | 1410 1811 2369 3116 | 3036 3841 4856 6057 |0.00027 000044 0.00065
3VIMV99122WN| 530 1070 2220 4450 | 25055 33318 43847 57630 | 560.03 70913 90224 112582 | 711 1194 1753
120 240 500 1000 | 1484 1905 2507 3205 | 3198 4049 5152 6429 |000028 0.00047 0.00069
3VIMV99124WN | 620 1250 2450 4890 | 28579 367.29 47328 62247 | 61632 77928 97201 121256 | 762 1143 1718
140 280 550 1100 | 1634 2000 2706 3559 | 3519 4450 5551 6924 |0.00030 000045 0.00070
3VIMV99126WN| 800 1600 3110 6230 | 32391 41644 53449 70275 | 69972 884.69 109985 137212 | 864 1270 2007
180 360 700 1400 | 1.852 2381 3056 4018 | 3996 5052 6281 7.835 |0.00034 000050 0.00079
3VIMVO9128WN | 850 1690 3300 6670 | 34333 44127 569.82 74927 | 74175 93793 117175 146171 | 864 1295 2007
190 380 750 1500 | 1.963 2523 3258 4284 | 4236 5356 6691 8347 |0.00034 000051 000079
3VIMV99130WN | 890 1780 3560 7120 | 35225 45194 58539 767.81 | 76668 97175 122076 152448 | 889 1372  21.08
200 400 800 1600 | 2014 2584 3347 4390 | 4378 5549 6971 8705 |0.00035 0.00054 0.00083

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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SUPER PRECISION

EXTRA-LIGHT ZMMV99100WN
ISO 10 SERIES

SPEED CAPABILITY DATA
L ety OraingSpeeds®OBMowtng®

Bearing Numb Low Speed(? High Speed®@ Grease il

25% 40% 15% 20% DUL DUM DUH DUL DUM DUH

. . £

2MMV99101WN 0.30 0.50 0.20 0.27 68200 60600 45500 116000 103000 77400
2MMV99102WN 0.40 0.60 0.24 0.32 57900 51400 38600 98400 98400 65600
2MMV99103WN 0.50 0.70 0.31 0.41 51200 45500 34100 87100 87100 58000
2MMV99104WN 0.90 1.40 0.58 0.77 39400 35000 26300 67000 67000 44700
2MMV99105WN 1.00 1.60 0.67 0.9 32900 29200 21900 55800 55800 37200
2MMV99106WN 1.30 2.10 0.87 117 26600 23600 17700 45100 45100 30100
2MMV99107WN 1.40 220 091 1.22 22800 20200 15200 38700 38700 25800
2MMV99108WN 1.70 2.70 114 1.52 19800 17600 13200 33700 33700 22400
2MMV99109WN 220 3.50 147 1.96 18200 16200 12100 30900 30900 20600
2MMV99110WN 240 3.80 158 FAL 16700 14800 11100 28300 28300 18900
2MMV99111WN 3.40 5.40 220 3.00 14900 13300 10000 25400 25400 17000
2MMV99112WN 3.60 5.80 240 3.20 13900 12300 9200 23600 23600 15600
2MMV99113WN 3.80 6.10 2.60 3.40 13000 11500 8600 22000 22000 14600
2MMV99114WN 5.10 8.20 3.40 4.60 11900 10600 7900 20200 20200 13400
2MMV99115WN 5.50 8.80 3.10 4.90 11100 9800 7400 18800 18800 12600
2MMV99116WN 710 11.30 4.70 6.30 10400 9300 7000 17700 17700 11900
2MMV99117WN 740 11.80 4.90 6.60 9900 8800 6600 16800 16800 11200
2MMV99118WN 9.70 15.60 6.50 8.70 9400 8300 6200 15900 15900 10500
2MMV99119WN 13.30 21.30 110 9.50 8900 7900 5900 15100 15100 10000
2MMV99120WN 10.60 17.00 740 9.90 8500 7500 5600 14400 14400 9500
2MMV99121WN 17.10 27.40 9.10 12.20 8000 7100 5300 13600 13600 9000
2MMV99122WN 16.00 25.60 10.70 14.20 7700 6800 5100 13000 13000 8700
2MMV99124WN 17.10 21.40 11.40 15.30 7100 6300 4700 12100 12100 8000
2MMV99126WN 25.80 41.30 17.20 23.00 6400 5700 4300 10900 10900 7300
2MMV99128WN 21.50 43.90 18.30 24.40 5900 5300 4000 10100 10100 6800
2MMV99130WN 43.90 70.30 29.30 39.10 5600 5000 3700 9500 9500 6300

(N Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(3) High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

(5) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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Ball Bearings

EXTRA-LIGHT 3MMV99100WN
ISO 10 SERIES

SPEED CAPABILITY DATA
S Gmsstwaey® | OpersngSpeedst OBMauntngl®

Boaring Numb Low Speed(? High Speed® Grease 0il

25% 40% 15% 20% DUL DUM DUH DUL DuM DUH

O

3MMV99101WN 0.30 0.50 0.20 0.30 58000 47700 34100 86900 71600 51100
3MMV99102WN 0.40 0.60 0.20 0.30 49000 40500 28900 73800 60800 43400
3MMV99103WN 0.50 0.70 0.30 0.40 43500 35800 25600 65300 53800 38400
3MMV99104WN 0.90 1.40 0.60 0.80 33500 27600 19700 50200 41400 29500
3MMV99105WN 1.00 1.60 0.70 0.90 27900 23000 16400 41800 34400 24600
3MMV99106WN 1.30 2.10 0.90 1.20 22500 18500 13200 33800 27800 19900
3MMV99107WN 1.40 220 0.90 120 19300 15900 11300 28900 23800 17000
3MMV99108WN 1.70 2.0 1.10 1.50 16800 13900 9900 25200 20800 14800
3MMV99109WN 220 350 1.50 2.00 15500 12700 9100 23200 19100 13600
3MMV99110WN 240 3.80 1.60 210 14200 11700 8300 21300 17500 12500
3MMV99111WN 340 5.40 220 3.00 12700 10400 7400 19000 15600 11200
3MMV99112WN 3.60 5.80 2.40 320 11800 9700 6900 17700 14600 10400
3MMV99113WN 3.80 6.10 2.60 3.40 11000 9100 6500 16600 13600 9700
3MMV99114WN 5.10 8.20 3.40 4.60 10100 8300 5900 15200 12500 8900
3MMV99115WN 5.50 8.80 3.70 4.90 9400 7800 5500 14100 11700 8300
3MMV99116WN 7.10 11.30 4170 6.30 8800 7300 5200 13300 10900 7800
3MMV99117WN 740 11.80 4.90 6.60 8400 6900 4900 12600 10400 7400
3MMV99118WN 9.70 15.60 6.50 8.70 7900 6500 4700 11900 9800 7000
3MMV99119WN 13.30 21.30 710 9.50 7600 6200 4500 11400 9400 6700
3MMV99120WN 10.60 17.00 7.40 9.90 7200 5900 4200 10800 8900 6300
3MMV99121WN 17.10 21.40 9.10 12.20 6800 5600 4000 10300 8500 6000
3MMV99122WN 16.00 25.60 10.70 14.20 6500 5300 3800 9700 8000 5700
3MMV99124WN 17.10 21.40 11.40 15.30 6000 4900 3500 9000 7400 5300
3MMV99126WN 25.80 41.30 17.20 23.00 5400 4500 3200 8100 6700 4300
3MMV99128WN 21.50 43.90 18.30 24.40 5100 4200 3000 7600 6300 4500
3MMV99130WN 43.90 70.30 29.30 39.10 4300 3900 2800 7200 5900 4200

(N Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(3) High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

(%) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.

Other features conform to ABEC 7 (ISO P4) requirements.

LOAD RATINGS
Steel Ball Ceramic Ball
Ball Bearing
Bearing d D © Co Ce Speed Co Ce Speed r

Number Bore 0.D. Width(1 Qty. x Dia. Wt. Static Dynamic Rating(Ng) Static Dynamic Rating(Ng) Rad.
mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lbs. RPM mm/in.

MM9101K 12 28 8 8x4.76 0.020 2400 5670 52800 2130 5670 63400 03
0.4724 1.1024 0.3150 8x3/16 0.04 540 1280 52800 430 1280 63400 0.012

MM9103K 17 35 10 10 x 4.76 0.038 3300 6660 39600 2890 6660 47500 03
0.6693 1.3780 0.3937 10 x 3/16 0.08 735 1500 39600 650 1500 47500 0.012

MM9104K 20 42 12 8x6.35 0.064 4400 9620 34000 3980 9620 40800 0.6
0.7874 1.6535 0.4724 8x1/4 0.14 1000 2160 34000 890 2160 40800 0.024

MM9105K 25 47 12 10 x 6.35 0.074 5900 11200 28300 5210 11200 34000 0.6
0.9843 1.8504 0.4724 10x 1/4 0.16 1320 2510 28300 1170 2510 34000 0.024

MM9106K 30 55 13 11x7.14 0.109 8300 14700 23300 7390 14700 28000 1.0
1.1811 2.1654 0.5118 11x9/32 0.24 1860 3300 23300 1660 3300 28000 0.039

MM9107K 35 62 14 11x7.94 0.144 10300 17700 20700 9150 17700 24800 1.0
1.3780 2.4409 0.5512 11 x5/16 0.32 2320 3980 20700 2060 3980 24800 0.039

MM9108K 40 68 15 12x7.94 0.180 11600 18600 18200 10300 18600 21800 1.0
1.5748 2.6772 0.5906 12 x 5/16 0.40 2600 4180 18200 2310 4180 21800 0.039

MM9109K 45 75 16 13x8.73 0.230 15100 23300 16300 13500 23300 19600 1.0
17117 2.9528 0.6299 13x11/32 0.51 3400 5230 16300 3030 5230 19600 0.039

MM3110K 50 80 16 14x8.73 0.248 16700 24200 14900 14700 24200 17900 1.0
1.9685 3.1496 0.6299 14x11/32 0.55 3750 5440 14900 3310 5440 17900 0.039

MM9111K 55 90 18 13x10.32 0.362 21400 31400 13500 18900 31400 16200 1.0
2.1654 3.5433 0.7087 13x 13/32 0.80 4800 7050 13500 4250 7050 16200 0.039

MM9112K 60 95 18 14 x10.32 0.430 23200 32600 12500 20600 32600 15000 1.0
2.3622 3.7402 0.7087 14 x13/32 0.95 5210 7340 12500 4630 7340 15000 0.039

MM3113K 65 100 18 15 x10.32 0.450 25200 33900 11600 22400 33900 13900 1.0
2.5591 3.9370 0.7087 15x 13/32 0.99 5650 7610 11600 5030 7610 13900 0.039

MM9114K 70 110 20 14x11.91 0.620 30900 42200 10700 27500 42200 12800 1.0
2.7559 4.3307 0.7874 14 x 15/32 1.37 6940 9490 10700 6180 9490 12800 0.039

MM9115K 75 115 20 15x11.91 0.606 33400 43800 10100 29800 43800 12100 1.0
2.9528 45276 0.7874 15 x 15/32 1.34 7500 9850 10100 6700 9850 12100 0.039

MM9116K 80 125 22 14x13.49 0.804 40000 52800 9420 35300 52800 11300 1.0
3.1496 49213 0.8661 14x17/32 171 9000 11900 9420 7940 11900 11300 0.039

MM9117K 85 130 22 15x 13.49 0.845 42900 54900 8900 38300 54900 10700 1.0
3.3465 5.1181 0.8661 15x 17/32 1.86 9650 12300 8900 8600 12300 10700 0.039

MM9118K 90 140 24 14 x15.08 1.092 49800 64500 8390 44100 64500 10100 15
3.5433 55118 0.9449 14 x19/32 2.41 11200 14500 8390 9920 14500 10100 0.059

MM9120K 100 150 24 15 x 15.08 1.208 54300 66700 7630 48200 66700 9160 15
3.9370 5.9055 0.9449 15x 19/32 2.66 12200 15000 7630 10800 15000 9160 0.059

MM9122K 110 170 28 14 x 17.46 1.882 66700 83400 6840 59900 83400 8210 20
4.3307 6.6929 1.1024 14x11/16 4.15 15000 18700 6840 13500 18700 8210 0.079

MM9124K 120 180 28 15 x 17.46 2.019 72500 86300 6320 65000 86300 7580 20
4.7244 7.0866 1.1024 15x11/16 4.45 16300 19400 6320 14600 19400 7580 0.079

MM9126K 130 200 33 14 x 20.64 3.00 94300 112600 5810 83600 112600 6975 20
‘ 5.1181 7.8740 1.2992 14x13/16 6.70 21200 25300 5810 18800 25300 6975 0.079

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1) Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).

(2) ABMA STD 20 (ras max).
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DEEP-GROOVE (CONRAD) CONSTRUCTION

Incorporates high shoulder on both inner and outer rings.

Balls separated by two-piece and piloted cage.

Ball Bearings

FIXED FLOATING

Suggested Shoulder Dlamete‘rs Shaft Diameter Mounting Fits l-l(gltl:{{]ogng?r)e Mounting Fits H(gltls,i-ng Bor)e Mounting Fits

Shaft Housing v auonany
Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose

mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.
16.1 15.9 255 253 12.000 11.995 0.005 0.004 28.005 28.000 0.000 0.010 28.010 28.005 0.015 0.005
0.64 0.63 1.01 1.00 0.47240 0.47220 0.00020 0.00015 1.10260 1.10240 0.00000 0.00040 1.10280 1.10260 0.00060 0.00020
217 215 311 30.9 17.000 16.995 0.005 0.004 35.006 35.000 0.000 0.012 35.010 35.005 0.016 0.005
0.86 0.85 1.23 1.22 0.66930 0.66910 0.00020 0.00015 1.37830 1.37800 0.00000 0.00050 1.37840 1.37820 0.00070 0.00020
25.0 248 317 315 20.000 19.995 0.005 0.005 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.99 0.98 1.49 1.48 0.78740 0.78720 0.00020 0.00020 1.65380 1.65350 0.00000 0.00050 1.65390 1.65370 0.00070 0.00020
30.1 299 426 423 25.000 24.995 0.005 0.005 47.006 47.000 0.000 0.012 41.012 47.007 0.018 0.007
1.19 1.18 1.68 1.67 0.98430 0.98410 0.00020 0.00020 1.85070 1.85040 0.00000 0.00050 1.85090 1.85070 0.00080 0.00030
36.2 359 50.7 50.4 30.000 29.995 0.005 0.005 55.008 55.000 0.000 0.015 55.012 55.007 0.019 0.007
1.43 1.42 2.00 1.99 1.18110 1.18090 0.00020 0.00020 2.16570 2.16540 0.00000 0.00060 2.16590 2.16570 0.00080 0.00030
4.2 40.6 56.6 56.1 35.000 34.995 0.005 0.006 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
1.62 1.60 2.23 2.21 1.37800 1.37780 0.00020 0.00025 2.44120 2.44090 0.00000 0.00060 2.44140 2.44120 0.00080 0.00030
46.2 45.7 62.2 61.7 40.000 39.995 0.005 0.006 68.008 68.000 0.000 0.015 68.012 68.007 0.019 0.007
1.82 1.80 2.45 243 1.57480 1.57460 0.00020 0.00025 2.67750 2.67720 0.00000 0.00060 2.67770 2.67750 0.00080 0.00030
51.8 51.3 69.3 68.8 45.000 44.995 0.005 0.006 75.008 75.000 0.000 0.015 75.014 75.009 0.022 0.009
2.04 2.02 2.73 2.1 1.77170 1.77150 0.00020 0.00025 2.95310 2.95280 0.00000 0.00060 2.95330 2.95310 0.00080 0.00030
56.6 56.1 74.2 3.1 50.000 49.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
2.23 2.21 2.92 2.90 1.96850 1.96830 0.00020 0.00025 3.14990 3.14960 0.00000 0.00060 3.15010 3.14990 0.00080 0.00030
62.7 62.2 83.3 8238 55.000 54.995 0.005 0.007 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
247 2.45 3.28 3.26 2.16540 2.16520 0.00020 0.00030 3.54360 3.54330 0.00000 0.00060 3.54390 3.54360 0.00090 0.00030
67.8 67.3 88.1 81.6 60.000 59.995 0.005 0.007 95.008 95.000 0.000 0.016 95.016 95.009 0.024 0.009
2.67 2.65 347 3.45 2.36220 2.36200 0.00020 0.00030 3.74050 3.74020 0.00000 0.00060 3.74080 3.74050 0.00090 0.00030
726 721 932 92.7 65.000 64.995 0.005 0.007 100.008 100.000 0.000 0.016 100.018 100.010 0.025 0.010
2.86 2.84 3.67 3.65 2.55910 2.55890 0.00020 0.00030 3.93730 3.93700 0.00000 0.00060 3.93770 3.93740 0.00100 0.00040
78.2 7.1 102.4 101.9 70.000 69.995 0.005 0.007 110.008 110.000 0.000 0.016 110.018 110.010 0.025 0.010
3.08 3.06 4.03 4.01 2.75590 2.75570 0.00020 0.00030 4.33100 4.33070 0.00000 0.00060 4.33140 4.33110 0.00100 0.00040
834 827 107.3 106.6 75.005 74.995 0.005 0.012 115.008 115.000 0.000 0.016 115.019 115.011 0.026 0.010
3.29 3.26 423 4.20 2.95300 2.95260 0.00020 0.00050 4.52790 4.52760 0.00000 0.00060 4.52830 4.52800 0.00100 0.00040
89.3 88.5 116.5 115.7 80.005 79.995 0.005 0.012 125.008 125.000 0.000 0.017 125.021 125.011 0.030 0.011
3.52 3.49 4.59 4.56 3.14980 3.14940 0.00020 0.00050 4.92160 4.92130 0.00000 0.00070 4.92210 4.92170 0.00120 0.00040
94.9 94.1 1221 1213 85.005 84.995 0.005 0.012 130.009 130.000 0.000 0.018 130.020 130.010 0.029 0.010
3.74 371 4.81 478 3.34670 3.34630 0.00020 0.00050 5.11850 5.11810 0.00000 0.00070 5.11890 5.11850 0.00110 0.00040
100.5 99.7 130.9 130.2 90.005 89.995 0.005 0.013 140.009 140.000 0.000 0.018 140.020 140.010 0.029 0.010
3.96 3.93 5.16 5.13 3.54350 3.54310 0.00020 0.00050 5.51220 5.51180 0.00000 0.00070 5.51260 5.51220 0.00110 0.00040
110.6 109.9 140.8 1401 100.005 99.995 0.005 0.013 150.009 150.000 0.000 0.018 150.023 150.012 0.032 0.012
4.36 433 5.55 5.52 3.93720 3.93680 0.00020 0.00050 5.90590 5.90550 0.00000 0.00070 5.90640 5.90600 0.00120 0.00050
1231 122.3 158.4 151.6 110.005 109.995 0.005 0.013 170.010 170.000 0.000 0.020 170.022 170.012 0.032 0.012
4.85 4.82 6.24 6.21 4.33090 4.33050 0.00020 0.00050 6.69330 6.69290 0.00000 0.00080 6.69380 6.69340 0.00130 0.00050
133.2 132.5 168.3 161.5 120.005 119.995 0.005 0.013 180.010 180.000 0.000 0.020 180.022 180.012 0.032 0.012
5.25 5.22 6.63 6.60 4.72460 472420 0.00020 0.00050 7.08700 7.08660 0.00000 0.00080 7.08750 7.08710 0.00130 0.00050
1449 144.2 186.6 185.8 130.005 129.995 0.005 0.015 200.011 200.000 0.000 0.022 200.025 200.015 0.036 0.015
571 5.68 7.35 1.32 5.11830 5.11790 0.00020 0.00060 7.87450 7.87400 0.00000 0.00090 7.87500 7.87460 0.00150 0.00060
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (IS0 P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
Bl Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D © Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D. Width(" | Qty. x Dia. Wt. Static  Dynamic |Rating(Ng)| Static  Dynamic |Rating!Ne)|  Static  Dynamic |RatingN9)| Static ~ Dynamic |Rating(Ng)
mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lbs. RPM N/lbs. RPM N/lbs. RPM
200WI 10 30 9 8 x 5.56 0.030 2900 7100 62800 2610 7100 75400 2800 6900 56500 2540 6900 67800
0.3937 1.1811 0.3543 8x7/32 0.07 660 1600 62800 590 1600 75400 640 1550 56500 570 1550 67800
201WI 12 32 10 9x5.95 0.036 3800 8760 56700 3410 8760 68000 3700 8500 51000 3320 8500 61200
0.4724 1.2598 0.3937 9x 15/64 0.08 860 1970 56700 710 1970 68000 830 1910 51000 750 1910 61200
202WI 15 35 1" 10 x 5.95 0.044 4500 9580 47800 4010 9580 57400 4400 9250 43000 3880 9250 51600
0.5906 1.3780 0.4331 10 x 15/64 0.10 1010 2200 47800 900 2200 57400 980 2080 43000 870 2080 51600
203WI 17 40 12 10 x 6.75 0.064 5900 12000 41900 5170 12000 50300 5600 11600 37700 5000 11600 45200
0.6693 1.5748 0.4724 | 10x 17/64 0.14 1320 2750 41900 1160 2750 50300 1270 2600 37700 1120 2600 45200
204WI 20 47 14 10x7.94 0.103 8100 16100 35700 7160 16100 42800 71700 15500 32100 6900 15500 38500
0.7874 1.8504 0.5512 10 x 5/16 0.23 1810 3620 35700 1610 3620 42800 1730 3490 32100 1550 3490 38500
205WI 25 52 15 12x7.94 0.127 10200 18400 29800 9110 18400 35800 9800 17600 26800 8690 17600 32200
0.9843 2.0472 0.5906 12x 5/16 0.28 2320 4130 29800 2050 4130 35800 2200 3950 26800 1950 3950 32100
206WI 30 62 16 12x9.53 0.195 14700 25500 25100 13100 25500 30100 14000 24400 22600 12500 24400 27100
1.1811 2.4409 0.6299 12x3/8 0.43 3310 5740 25100 2940 5740 30100 3150 5490 22600 2810 5490 27100
207WI 35 72 17 12x11.11 0.282 20000 33700 21600 17800 33700 25900 19100 32200 19400 17100 32200 23300
1.3780 2.8346 0.6693 12x7/16 0.62 4490 7580 21600 4000 7580 25900 4300 7240 19400 3820 7240 23300
208WI 40 80 18 11x12.70 0.352 23800 40400 19300 21100 40400 23100 22700 38700 17400 20200 38700 20900
1.5748 3.1496 0.7087 11x1/2 0.78 5340 9070 19300 4750 9070 23200 5100 8690 17400 4550 8690 20900
209WI 45 85 19 13x12.70 0.408 28800 45200 17500 25600 45200 21000 27600 43100 15800 24500 43100 19000
177117 3.3465 0.7480 13x1/2 0.90 6470 10200 17500 5760 10200 21000 6200 9700 15800 5500 9700 19000
210WI 50 90 20 14x12.70 0.457 31700 47400 16000 28200 47400 19200 30200 45200 14400 26900 45200 17300
1.9685 3.5433 0.7874 14x1/2 1.01 7130 10700 16000 6340 10700 19200 6800 10200 14400 6050 10200 17300
211WI 55 100 21 14x14.29 0.608 40000 58700 14500 35500 58700 17400 38500 55900 13100 34000 55900 15700
2.1654 3.9370 0.8268 14x9/16 1.34 9000 13200 14500 7980 13200 17400 8650 12600 13100 7640 12600 15700
212W1 60 110 22 14 x 15.88 0.787 43900 71000 13200 43600 71000 15800 47100 67700 11900 41800 67700 14300
2.3622 4.3307 0.8661 14 x5/8 1.74 11000 16000 13200 9810 16000 15800 10600 15200 11900 9400 15200 14300
213WI 65 120 23 14 x 16.67 0.998 54700 77400 12100 48700 77400 14300 52500 731700 10900 46500 731700 13100
2.5591 47244 0.9055 | 14x21/32 2.20 12300 17400 12100 11000 17400 14500 11800 16600 10900 10400 16600 13100
214WI1 70 125 24 14 x 17.46 1.074 60000 84200 11400 53600 84200 13700 57400 80200 10300 51100 80200 12400
2.7559 4.9213 0.9449 | 14x11/16 231 13400 18900 11400 12100 18900 13700 12900 18000 10300 11500 18000 12400
215WI 75 130 25 15 x 17.46 1.174 64900 87900 10800 58200 87900 13000 62300 83700 9700 55600 83700 11600
2.9528 5.1181 0.9843 | 15x 11/16 2.59 14600 19800 10800 13100 19800 13000 14000 18800 9700 12500 18800 11600
216WI 80 140 26 15 x 19.05 1.448 77000 102900 10100 69000 102900 12100 73800 98000 9100 65800 98000 10900
3.1496 55118 1.0236 15x 3/4 319 17300 23100 10100 15500 23100 12100 16600 22000 9100 14800 22000 10900

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2) ABMA STD 20 (ras max).
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WI CONSTRUCTION

Incorporates low shoulder on non-thrust side of outer rings.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

Ball Bearings

FIXED FLOATING
S:i::tsted Shoulder ch:lr:j::: Shaft Diameter Mounting Fits H('gﬂasii"ognf%rf Mounting Fits H(g‘;j{i"ognfgrf Mounting Fits
Ra(rj.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

0.6 15.1 14.9 26.0 258 10.000 9.995 0.005 0.004 30.005 30.000 0.000 0.010 30.010 30.005 0.015 0.005
0.024 0.60 0.59 1.03 1.02 039370  0.39350 | 0.00020  0.00015 | 1.18130  1.18110 | 0.00000  0.00040 | 1.18150  1.18130 | 0.00060  0.00020
0.6 16.6 16.4 281 218 12.000 11.995 0.005 0.004 32.005 32.000 0.000 0.011 32.010 32.005 0.016 0.005
0.024 0.66 0.65 1.1 1.10 0.47240  0.47220 | 0.00020  0.00015 | 1.26000  1.25980 | 0.00000  0.00045 | 1.26020  1.26000 | 0.00070  0.00020
0.6 19.2 189 311 30.9 15.000 14.995 0.005 0.004 35.006 35.000 0.000 0.012 35.010 35.005 0.016 0.005
0.024 0.76 0.75 1.23 1.22 0.59060  0.59040 | 0.00020  0.00015 | 1.37830  1.37800 | 0.00000  0.00050 | 1.37840  1.37820 | 0.00070  0.00020
0.6 21.7 215 35.7 354 17.000 16.995 0.005 0.004 40.006 40.000 0.000 0.012 40.010 40.005 0.016 0.005
0.024 0.86 0.85 1.4 1.40 0.66930  0.66910 | 0.00020  0.00015 | 1.57510  1.57480 | 0.00000  0.00050 | 1.57520  1.57500 | 0.00070  0.00020
1.0 26.0 2538 ans n3 20.000 19.995 0.005 0.005 47.006 47.000 0.000 0.012 41.012 47.007 0.018 0.007
0.039 1.03 1.02 1.64 1.63 0.78740  0.78720 | 0.00020  0.00020 | 1.85070  1.85040 | 0.00000  0.00050 | 1.85090  1.85070 | 0.00080  0.00030
1.0 311 30.9 411 46.9 25.000 24.995 0.005 0.005 52.006 52.000 0.000 0.013 52.012 52.007 0.019 0.007
0.039 1.23 1.22 1.86 1.85 0.98430  0.98410 | 0.00020  0.00020 | 2.04750  2.04720 | 0.00000  0.00055 | 2.04770  2.04750 | 0.00080  0.00030
1.0 36.7 36.5 56.0 55.8 30.000 29.995 0.005 0.005 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.039 1.45 1.44 2.21 2.20 1.18110  1.18090 | 0.00020  0.00020 | 2.44120  2.44090 | 0.00000  0.00060 | 2.44140  2.44120 | 0.00080  0.00030
1.0 421 422 65.3 64.8 35.000 34.995 0.005 0.006 72.008 72.000 0.000 0.015 7201 72.007 0.019 0.007
0.039 1.68 1.66 2.57 2.55 1.37800  1.37780 | 0.00020  0.00025 | 2.83490  2.83460 | 0.00000  0.00060 | 2.83510  2.83490 | 0.00080  0.00030
1.0 418 41.2 132 726 40.000 39.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.039 1.88 1.86 2.88 2.86 157480  1.57460 | 0.00020  0.00025 | 3.14990  3.14960 | 0.00000  0.00060 | 3.15010  3.14990 | 0.00080  0.00030
1.0 52.8 52.3 782 7.1 45.000 44.995 0.005 0.006 85.008 85.000 0.000 0.016 85.016 85.009 0.024 0.009
0.039 2.08 2.06 3.08 3.06 177170 1.77150 | 0.00020  0.00025 | 3.34680  3.34650 | 0.00000  0.00060 | 3.34710  3.34680 | 0.00090  0.00030
1.0 57.9 57.4 833 82.8 50.000 49.995 0.005 0.006 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.039 2.28 2.26 3.28 3.26 1.96850  1.96830 | 0.00020  0.00025 | 3.54360  3.54330 | 0.00000  0.00060 | 3.54390  3.54360 | 0.00090  0.00030
15 63.8 63.3 922 91.7 55.000 54.995 0.005 0.007 100.008  100.000 0.000 0.016 100.018  100.010 0.025 0.010
0.059 2.51 2.49 3.63 3.61 216540 216520 | 0.00020  0.00030 | 3.93730  3.93700 | 0.00000  0.00060 | 3.93770  3.93740 | 0.00100  0.00040
15 69.9 69.3 101.4 100.8 60.000 59.995 0.005 0.007 110.008  110.000 0.000 0.016 110.018  110.010 0.025 0.010
0.059 2.75 2.73 3.99 3.97 236220  2.36200 | 0.00020  0.00030 | 4.33100  4.33070 | 0.00000  0.00060 | 4.33140  4.33110 | 0.00100  0.00040
15 76.2 75.1 109.7 109.2 65.000 64.995 0.005 0.007 120.008  120.000 0.000 0.016 120.018  120.010 0.025 0.010
0.059 3.00 2.98 4.32 4.30 255910  2.55890 | 0.00020  0.00030 | 4.72470  4.72440 | 0.00000  0.00060 | 4.72510  4.72480 | 0.00100  0.00040
15 80.8 80.3 115.8 115.3 70.000 69.995 0.005 0.007 125.008  125.000 0.000 0.017 125021 125011 0.030 0.011
0.059 3.18 3.16 4.56 4.54 2.75590 2.75570 0.00020 0.00030 4.92160 4.92130 0.00000 0.00070 4.92210 4.92170 0.00120 0.00040
15 86.0 85.2 120.8 120.0 75.005 74.995 0.005 0.012 130.009  130.000 0.000 0.018 130.020  130.010 0.029 0.010
0.059 3.39 3.36 4.76 4.73 2.95300  2.95260 | 0.00020  0.00050 | 5.11850  5.11810 | 0.00000  0.00070 | 5.11890  5.11850 | 0.00110  0.00040
20 91.3 90.6 129.9 129.2 80.005 79.995 0.005 0.012 140.009  140.000 0.000 0.018 140.020  140.010 0.029 0.010
0.079 3.60 3.57 5.12 5.09 314980  3.14940 | 0.00020  0.00050 | 5.51220 551180 | 0.00000  0.00070 | 5.51260  5.51220 | 0.00110  0.00040
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SUPER PRECISION

LIGHT IS0 02 SERIES

2(3)MM200WI — continued

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

T Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D C Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width() | Qty. x Dia. Wt. Static  Dynamic |RatingN9)| Static  Dynamic |Rating(N9)| Static  Dynamic |RatingN9)| Static  Dynamic |Rating(Ng)
217WI 85 150 28 15 x 20.64 1.817 90700 118900 9400 80700 118900 11300 85800 113300 8500 76800 113300 10200
3.3465 5.9055 1.1024 | 15x13/16 4.01 20400 26700 9400 18200 26700 11300 19300 25500 8500 17300 25500 10200
218WI 90 160 30 14x22.23 2196 97900 129900 8900 87100 129900 10700 92500 123700 8000 82900 123700 9600
3.5433 6.2992 1.1811 14x7/8 4.84 22000 29200 8900 19600 29200 10700 20800 27800 8000 18600 27800 9600
219WI 95 170 32 14x23.81 2.669 111200 147100 8400 99600 147100 10100 106800 140100 7600 94900 140100 9100
3.7402 6.6929 1.2598 | 14x15/16 5.88 25000 33100 8400 22400 33100 10100 24000 31500 7600 21300 31500 9100
220W1 100 180 34 14 x 25.40 3.209 126800 165200 8000 112900 165200 9600 120100 15500 7200 107800 157500 8600
3.9370 7.0866 1.3386 14x1 7.07 28500 37100 8000 25400 37100 9600 27000 35400 7200 24200 35400 8600
222WI 110 200 38 14 x 28.58 4.486 160100 194900 7200 142000 194900 8600 153500 185800 6500 135900 185800 7800
4.3307 7.8740 1.4961 14x11/8 9.89 36000 43800 7200 31900 43800 8600 34500 41800 6500 30600 41800 7800
224W1 120 215 40 14 x 30.16 5.358 180100 210100 6700 159600 210100 8000 173500 200500 6000 152400 200500 7200
47244 8.4646 1.5748 | 14x13/16 11.81 40500 47200 6700 35900 47200 8000 39000 45100 6000 34300 45100 7200
226WI 130 230 40 17 x 30.16 6.468 222400 238200 6100 197400 238200 7300 211300 226800 5500 183800 226800 6600
5.1181 9.0551 1.5748 | 17x13/16 14.26 50000 53500 6100 44400 53500 7300 47500 51000 5500 42500 51000 6600
230WI 150 270 45 15x 38.10 9.980 302500 305200 5300 272100 305200 6400 291300 290900 4300 259900 290900 5800
5.9055 10.6299 17117 15x11/2 22.00 68000 68600 5300 61200 68600 6400 65500 65400 4800 58400 65400 5800

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.

(1) Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).

(2) ABMA STD 20 (ras max).
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WI CONSTRUCTION

@ Incorporates low shoulder on non-thrust side of outer rings.

© Balls separated by one-piece cage piloted against a ground
thrust shoulder land of the outer ring.

Ball Bearings

S::::tsted Shoulder D|:r::ts:s; Shaft Diameter Mounting Fits I-I(;E::tii':)gnsfyr)e Mounting Fits H(gltl:g;gng:%e Mounting Fits
Ra;l.m Max. Min. Max. Min. Max. Min Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
20 97.4 96.7 138.8 138.1 85.005 84.995 0.005 0.012 150.009 150.000 0.000 0.018 150.023 150.012 0.032 0.012
0.079 3.84 3.81 5.47 5.44 334670  3.34630 | 0.00020  0.00050 | 5.90590  5.90550 | 0.00000  0.00070 | 5.90640  5.90600 | 0.00120  0.00050
2.0 103.5 102.7 148.0 147.2 90.005 89.995 0.005 0.013 160.009 160.000 0.000 0.022 160.022 160.012 0.033 0.012
0.079 4.08 4.05 5.83 5.80 3.54350 3.54310 0.00020 0.00050 6.29960 6.29920 0.00000 0.00080 6.30010 6.29970 0.00130 0.00050
21 109.4 108.6 1571 153.3 95.005 94.995 0.005 0.013 170.010  170.000 0.000 0.020 170022  170.012 0.032 0.012
0.079 4.31 4.28 6.19 6.16 3.74040 3.74000 0.00020 0.00050 6.69330 6.69290 0.00000 0.00080 6.69380 6.69340 0.00130 0.00050
21 115.2 114.4 166.0 165.2 100.005 99.995 0.005 0.013 180.010 180.000 0.000 0.020 180.022 180.012 0.032 0.012
0.079 4.54 4.51 6.54 6.51 3.93720 3.93680 0.00020 0.00050 7.08700 7.08660 0.00000 0.00080 7.08750 7.08710 0.00130 0.00050
21 1211 126.4 184.3 183.5 110.005 109.995 0.005 0.013 200.01 200.000 0.000 0.022 200.025 200.015 0.036 0.015
0.079 5.01 4.98 7.26 1.23 433090 433050 | 0.00020  0.00050 | 7.87450  7.87400 | 0.00000  0.00090 | 7.87500  7.87460 | 0.00150  0.00060
21 1381 131.3 198.5 191.7 120.005 119.995 0.005 0.013 215.011 215.000 0.000 0.022 215.025 215.015 0.036 0.015
0.079 5.44 5.41 7.82 7.19 472460 472420 0.00020 0.00050 8.46510 8.46460 0.00000 0.00090 8.46560 8.46520 0.00150 0.00060
25 150.5 149.7 211.0 2102 130.005  129.995 0.005 0.015 230.011  230.000 0.000 0.022 230.025  230.015 0.036 0.015
0.098 5.93 5.90 8.31 8.28 5.11830 5.11790 0.00020 0.00060 9.05560 9.05510 0.00000 0.00090 9.05610 9.05570 0.00150 0.00060
25 172.6 171.8 248.8 248.0 150.005 149.995 0.005 0.015 270.013 270.000 0.000 0.026 270.031 270.018 0.044 0.018
0.098 6.80 6.77 9.80 9.77 5.90570 5.90530 0.00020 0.00060 | 10.63040 10.62990 | 0.00000 0.00100 | 10.63120  10.63070 | 0.00180 0.00080
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SUPER PRECISION

LIGHT
2MM200WI
IS0 02 SERIES

DUPLEX
PERFORMANCE DATA

MOUNTING ARRANGEMENTS

Back-to-Back
DB

T2l

Tandem
DT

Face-to-Face

Bearing
Number

DUX
X-light

Preload
DUL DUM
Light ~ Med.

DUH
Heavy

X-light

Axial Stiffness(!)

Light

Med.

Heavy

X-light

Radial Stiffness(!)

Light

Med.

Heavy

Spacer Offsets(!)
X-lightto Lightto Med.to

Light

Med.

Heavy

2MM200WI — 20 90 160 — 1854 3306 4285 — 8588  136.07 162.13 — 10.41 m
— 5 20 35 — 0.106  0.189  0.245 — 0.491 0778 0.927 — 0.00041 0.00028
2MM20TWI — 20 90 160 — 1924 3411 4407 — 96.02 15356 183.30 — 9.91 6.86
— 5 20 35 — 0110  0.195  0.252 — 0549 0878  1.048 — 0.00039 0.00027
2MM202WI — 20 90 180 — 2064 3620  49.67 — 10267 16493  205.51 — 9.40 8.38
— 5 20 40 — 0.118 0207  0.284 — 0587 0943 1175 — 0.00037 0.00033
2MM203WI — 40 130 330 — 2554 4110 63.84 — 13712 19746  263.05 — 1067 1524
— 10 30 75 — 0.146 0235  0.365 — 0784 1129 1504 — 0.00042 0.00060
2MM204WI — 70 180 360 — 3008 4617  64.36 — 16843 23297 289.81 — 11.68 1295
— 15 40 80 — 0172 0.264  0.368 — 0963 1332 1657 — 0.00046 0.00051
2MM205WI — 90 220 400 — 3760 5649  74.86 — 209.53 283.16  340.88 — 1143 1092
— 20 50 90 — 0215 0323 0428 — 1198 1619 1949 — 0.00045 0.00043
2MM206WI — 90 220 560 — 3830 5649  87.10 — 22247 30310  405.77 — 1118 1854
— 20 50 125 — 0219 0323 0498 — 1272 1733 2320 — 0.00044 0.00073
2MM207WI — 130 400 780 — 4722 7591 10442 — 269.35 388.10 478.70 — 1721 16.76
— 30 90 175 — 0.270 0434 0597 — 1540 2219 2737 — 0.00068 0.00066
2MM208WI — 130 440 890 — 4530 7573 105.46 — 26165 39265 489.20 — 2057  19.56
— 30 100 200 — 0.259 0433  0.603 — 149 2245 2797 — 0.00081 0.00077
2MM209WI 110 180 560 1110 | 4652 56.14 9182 12820 | 27128 32287 47258 588.36 | 5.08 2032 2032
25 40 125 250 0.266  0.321 0525 0733 | 1549 1846 2702  3.364 |0.00020 0.00080 0.00080
2MM210WI 130 220 560 1220 5160 6419 9567 13957 | 30491 36624 49689 637.86 @ 6.35 16.76 22,61
30 50 125 275 0295 0367 0547 0798 | 1.741 2094  2.841 3.647 | 0.00025 0.00066 0.00089
2MM211WI 160 220 780 1560 5422 6331 10949 15374 | 33553 38286 58242 72461 @ 4.83 2565  23.62
35 50 175 350 0310 0362 0626 0879 | 1916 2189 3330 4143 | 0.00019 0.00101 0.00093
2MM212WI 180 330 890 1890 5912 7766 11911 17140 | 361.94 45631 63226 80244 | 9.65 2261  21.69
40 75 200 425 0338 0444 0681 0980 | 2.067 2609 3615  4.588 | 0.00038 0.00089 0.00109
2MM213WI 200 440 1000 2110 | 6261 8832 12628 181.20 | 383.60 511.76 668.64 84652 | 1346  20.83  28.96
45 100 225 475 0358 0505 0722 1.036 | 2.191 2926  3.823  4.840 | 0.00053 0.00082 0.00114
2MM214WI 220 440 1110 2220 | 67.86  89.72 133.97 186.97 | 40425 51980 703.80 876.25 | 11.18 2388  27.69
50 100 250 500 0388 0513 0766  1.069 | 2308 2972 4024 5010 | 0.00044 0.00094 0.00109
2MM215WI 240 560 1220 2450 7293 10249 14534 20306 | 437.79 58696 760.64 94638 | 1448 2159  28.19
55 125 275 550 0417 0586  0.831 1.161 2500 3356 4349 5411 |0.00057 0.00085 0.00111
2MM216WI 210 670 1450 2780 7766 11316 159.16 217.75 | 458.80 639.96 825.18 101459 | 17.02 2286  28.45
60 150 325 625 0.444 0647 0910 1.245 | 2620 3659 4718 5801 |0.00067 0.00090 0.00112
2MM217WI 360 890 2000 4000 | 86.75 126.10 179.97 250.98 | 480.97 693.68 891.34 1109.60 | 20.07 2896  37.08
65 175 375 750 0.461 0682 0957 1339 | 2747  3.961 5090  6.336 | 0.00075 0.00098 0.00131
2MM218WI 330 780 1780 3560 | 8255 116.83 168.25 23507 | 497.82 678.61 89147 110992 | 18.03 2794 3531
75 175 400 800 0.472 0668 0962 1344 | 2843 3880 5097  6.346 | 0.00071 0.00110 0.00139
2MM219WI 360 890 2000 4000 | 86.75 12610 179.97 250.98 | 517.46 726.88 93274 1183.02 | 20.07 2896  37.08
80 200 450 900 049 0721 1029 1435 | 2955 4156 5333  6.764 |0.00079 0.00114 0.00146
2MM220WI 380 1110 2220 4450 | 88.85 137.66 187.14 26130 | 531.57 79580 1000.08 1245.99 | 2591 2743  39.62
85 250 500 1000 0508 0787 1.070 1494 | 3036 4550 5718  7.124 |0.00102 0.00108 0.00156
2MM222WI 440 1330 2670 5340 | 98.64 15391 208.48 289.81 | 580.64 881.32 1108.17 1381.36 | 28.19 2946 4293
100 300 600 1200 0564 0880  1.192 1657 | 3316 5039 6336  7.898 | 0.00111 0.00116 0.00169
2MM224W1 490 1470 2940 5870 | 10284 158.81 21565 300.13 | 610.16 926.97 1166.06 145359 | 2946 3124 4547
110 330 660 1320 0588 0908 1233 1716 | 3484 5300 6667 8311 |0.00116 0.00123 0.00179
2MM226WI 560 1650 3290 6580 | 121.21 186.44 25238 35032 | 71523 1089.45 137244 171280 | 27.94 2997  43.69
125 370 740 1480 0693  1.066 1443 2003 | 4.084 6229 7.847 9793 |0.00110 0.00118 0.00172
2MM230WI 690 1890 3780 7560 1303 19274 25885 356.10 | 758.85 1136.85 143733 1797.97 | 2946 3353  49.28
155 425 850 1700 0745 1102 1480 2036 | 4333 6500 8218 10.280 | 0.00116 0.00132 0.00194

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.
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Ball Bearings

LIGHT Preload Axial Stiffness() Radial Stiffness(!) Spacer Offsets(!)

DUX DUL DUM DUH X-lightto Lightto Med.to
3MM200WI Bearing Number | X-light Light Med. Heavy Light Med. Heavy Light Med. Heavy Light Med. Heavy
isoasees [
DUPLEX 3MM200WI — a0 130 20 | 3935 5999 7975 | 8465 12138 15094 | — m 762
PERFO RMAN CE DATA — 10 30 60 0.225 0.343 0.456 0.484 0.694 0.863 — 0.00028  0.00030

3MM201WI — 40 130 2170 44717 67.51 88.85 94.10 135.90 169.48 — 6.35 6.86

— 10 30 60 0.256 0.386 0.508 0.538 0.777 0.969 — 0.00025 0.00027

3MM202WI — 70 180 360 55.44 80.45 106.51 115.96 160.21 199.39 — 6.60 6.60
— 15 40 80 0317 0.460 0.609 0.663 0.916 1.140 — 0.00026  0.00026
3MM203WI — 90 330 440 63.84 105.99 119.28 132.92 204.46 223.87 — 11.43 4.06

— 20 75 100 0.365 0.606 0.682 0.760 1.169 1.280 — 0.00045  0.00016
MOUNTING ARRANGEMENTS 3MM204WI — 130 360 560 7521 10966 13135 | 15951 22002 25326 — 9.65 6.60

— 30 80 125 0.430 0.627 0.751 0.912 1.258 1.448 — 0.00038  0.00026

3MM205WI — 160 400 670 89.20 128.20 157.76 18959 25850  303.98 — 8.89 131

— 35 90 150 0.510 0.733 0.902 1.084 1.478 1.738 — 0.00035  0.00029

3MM206WI — 220 560 890 106.16 150.76 182.42 221.02 306.77 356.10 — 10.41 1.87
— 50 125 200 0.607 0.862 1.043 1.298 1.754 2.036 — 0.00041  0.00031
Back-to-Back 3MM207WI 130 310 780 1330 126.45 179.62 223.52 267.42 360.99 428.33 6.86 1219 12.19
30 70 175 300 0.723 1.027 1.278 1.529 2.064 2.449 0.00027 0.00048  0.00048
3MM208WI 160 360 890 1330 132.57 187.84 220.90 275.64 3n.n 423.96 m 13.21 8.64
35 80 200 300 0.758 1.074 1.263 1.576 2131 2424 0.00028 0.00052  0.00034
Egmmgm 3MM209WI 180 440 1110 1780 159.86 226.85 274.24 33214 448.44 520.50 1.87 13.72 10.67
40 100 250 400 0.914 1.297 1.568 1.899 2.564 2.976 0.00031  0.00054  0.00042
3MM210WI 200 490 1220 2000 173.68 246.43 300.65 360.12 486.22 568.25 1.62 13.97 11.43
Tandem 45 110 275 450 0.993 1.409 1.7119 2.059 2.780 3.249 0.00030  0.00055  0.00045
DT 3MM211WI 220 620 1560 2450 193.61 274.94 330.21 407.34 549.71 634.36 9.65 15.75 11.68
50 140 350 550 1.107 1.572 1.888 2329 3.143 3.627 0.00038  0.00062  0.00046
3MM212WI 240 760 1890 2890 213.73 303.63 360.47 450.02 607.43 695.05 1118 17.53 11.94
55 170 425 650 1.222 1.736 2.061 2573 3473 3.974 0.00044  0.00069  0.00047
3MM213WI 270 850 2110 3340 225.62 320.42 385.65 474.50 640.48 740.18 11.94 18.54 13.72
60 190 475 750 1.290 1.832 2.205 2713 3.662 4.232 0.00047  0.00073  0.00054
Face-to-Face 3MM214WI 290 890 2220 3560 | 23139 32846 397.37 | 49287 66567 77253 | 1219 1905 1473
65 200 500 800 1.323 1.878 2272 2.818 3.806 4417 0.00048  0.00075  0.00058
3MM215WI 360 980 2450 3780 250.28 355.75 424.13 532.75 719.19 825.53 11.68 19.30 13.72
80 220 550 850 1.431 2.034 2425 3.046 4112 4.720 0.00046  0.00076  0.00054
3MM216WI 400 1110 2780 4450 269.87 383.03 462.719 570.35 770.61 894.61 12.45 20.32 15.75
90 250 625 1000 1.543 2.190 2.646 3.261 4.406 5.115 0.00049  0.00080  0.00062
3MM217WI 440 1200 3000 4890 280.36 397.37 483.42 600.43 812.41 949.18 12.45 21.08 17.02
100 270 675 1100 1.603 2.272 2.764 3433 4.645 5.427 0.00049  0.00083  0.00067
3MM218WI 490 1330 3110 5560 286.14 394.75 498.12 608.83 805.06 968.42 13.72 20.83 21.84
110 300 700 1250 1.636 2.257 2.848 3.481 4,603 5.537 0.00054 0.00082  0.00086
3MM219WI 560 1560 3110 6230 310.27 402.97 531.00 655.70 82465 1029.29 15.24 17.27 26.67
125 350 700 1400 1.774 2.304 3.036 3.749 4715 5.885 0.00060 0.00068  0.00105
3MM220WI 600 1730 3470 6940 328.29 426.41 561.60 694.18 87345  1090.50 16.26 18.29 21.94
135 390 780 1560 1.877 2438 3.211 3.969 4.994 6.235 | 0.00064 0.00072 0.00110
3MM222w1 690 2050 4082 8180 359.94  466.81 61390 | 76239  960.03  1199.46 11.78 19.81 30.23
155 460 920 1840 2.058 2.669 3.510 4.359 5.489 6.858 0.00070  0.00078  0.00119
3MM224WI 820 2250 4480 8980 371.78 490.07 643.98 805.76  1014.77 1267.85 17.53 20.57 31.50
185 505 1010 2020 2.160 2.802 3.682 4,607 5.802 7.249 0.00069  0.00081 0.00124
3MM226WI 980 2560 5120 10230 448.09 580.49 761.86 954,08 1190.72 1503.97 16.51 19.81 30.48
220 575 1150 2300 2.562 3319 4.356 5.455 6.808 8.599 0.00065 0.00078  0.00120
3MM230WI 1290 3110 6230 12450 473.63 612.32 801.04 | 1009.87 1276.25 1598.24 17.53 22.86 35.05
290 700 1400 2800 2.708 3.501 4.580 5.774 7.297 9.138 0.00069  0.0009  0.00138

(1) For DB or DF arrangements only. For other mounting arrangements, contact your Timken representative.

TIMKEN MACHINE TOOL CATALOG 189



SUPER PRECISION

LIGHT 2ZMM200WI
IS0 02 SERIES

SPEED CAPABILITY DATA
L ety OerangSpeeds®OBMowtng®
Bearing Numb Low Speed(? High Speed®@ Grease il
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
. . £
2MM200WI 0.30 0.50 0.20 0.27 50200 37700 25100 85300 64100 42700
2MM201WI 0.40 0.60 0.25 033 45400 34000 22200 79100 57800 39400
2MM202WI 0.50 0.80 0.32 0.43 38200 28700 19100 66300 48800 33200
2MM203WI 0.70 1.10 0.45 0.59 33500 25100 16500 58100 42700 29100
2MM204WI 1.10 1.70 0.72 0.96 28600 21400 14300 48600 36400 24300
2MM205WI 1.30 2.10 0.88 1.18 23800 17900 11900 40500 30400 20200
2MM206WI 2.00 3.10 1.31 1.74 20000 15100 10000 34200 25600 17000
2MM207WI 2.70 4.40 1.82 243 17300 13,000 8600 29400 22000 14600
2MM208WI 3.70 6.00 249 332 15400 11600 7700 26200 19700 13100
2MM209WI 4.20 6.60 271 3.70 14000 10500 7000 22800 17900 11900
2MM210WI 4.80 160 320 4.30 12500 9600 6400 21800 16300 10900
2MM211WI 6.10 9.70 410 5.40 11600 8700 5800 19700 14800 9900
2MM212W1 150 12.00 5.00 6.70 10600 7920 5300 18000 13500 9000
2MM213WI 9.20 14.60 6.10 8.10 9700 7260 4800 16500 12300 8200
2MM214WI1 10.60 16.90 7.00 9.40 9100 6840 4600 15500 11600 7800
2MM215WI 11.60 18.60 1.80 10.30 8600 6480 4300 14600 11020 7300
2MM216WI 13.70 22.00 9.20 12.20 8100 6060 4000 13800 10300 6800
2MM217WI 16.90 27110 11.30 15.10 7500 5640 3800 12800 9590 6500
2MM218WI 21.50 34.40 14.40 19.10 7100 5340 3600 12100 9080 6100
2MM219WI 25.80 41.40 12.30 23.00 6700 5040 3400 11400 8570 5800
2MM220WI1 30.70 49.10 20.50 21.30 6400 4800 3200 10900 8160 5400
2MM222WI1 42.30 67.60 28.20 37.60 5800 4320 2900 9900 7340 4900
2MM224WI 51.40 82.30 34.30 45.80 5400 4020 2700 9200 6830 4600
2MM226WI1 50.80 81.30 33.90 45.20 4900 3660 2400 8300 6220 4100
2MM230WI 82.40 131.90 55.00 7340 4200 3180 2160 7100 5410 3600

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(3) High speed > 500000 dN.

(@) For ceramic ball complements, use 120 percent of speeds shown.

(%) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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Ball Bearings

LIGHT 3MM200WI
IS0 02 SERIES

SPEED CAPABILITY DATA
L emseCsey® | OpngSweedsO0BMaming®
Bearing Number Low Speed(? High Speed® Grease 0il
25% 40% 15% 20% DUL DUM DUH DUL DUM DUH
.V . £ N
3MM200WI 0.30 0.50 0.20 0.27 45180 33930 22590 76770 57690 38430
3MM201WI 0.40 0.60 0.25 033 40860 30600 19980 71190 52020 35460
3MM202WI 0.50 0.80 0.32 0.43 34380 25830 17190 59670 43920 29880
3MM203WI 0.70 1.10 0.45 0.59 30150 22590 14850 52290 38430 26190
3MM204WI 1.10 1.70 0.72 0.96 25740 19260 12870 43740 32760 21870
3MM205WI 1.30 210 0.88 118 21420 16110 10710 36450 27360 18180
3MM206WI 2.00 3.10 131 174 18000 13590 9000 30780 23040 15300
3MM207WI 2.70 4.40 1.82 243 15570 11700 7740 26460 19800 13140
3MM208WI 3.70 6.00 249 3.32 13860 10440 6930 23580 17730 11790
3MM209WI 4.20 6.60 2.71 3.70 12600 9450 6300 20520 16110 10710
3MM210WI 4.80 1.60 320 430 11250 8640 5760 19620 14670 9810
3MM211WI 6.10 9.70 4.10 5.40 10440 7830 5220 17730 13320 8910
3MM212wWI 150 12.00 5.00 6.70 9540 7128 4710 16200 12150 8100
3MM213WI 9.20 14.60 6.10 8.10 8730 6534 4320 14850 11070 7380
3MM214WI 10.60 16.90 7.00 9.40 8190 6156 4140 13950 10440 7020
3MM215WI 11.60 18.60 7.80 10.30 7740 5832 3870 13140 9918 6570
3MM216WI 13.70 22.00 9.20 1220 7290 5454 3600 12420 9270 6120
3MM217WI 16.90 21.10 11.30 15.10 6750 5076 3420 11520 8631 5850
3MM218WI 21.50 34.40 14.40 19.10 6390 4806 3240 10890 8172 5490
3MM219WI 25.80 41.40 17.30 23.00 6030 4536 3060 10260 73 5220
3MM220WI 30.70 49.10 20.50 21.30 5760 4320 2880 9810 7344 4860
3MM222wI 42.30 67.60 28.20 37.60 5220 3888 2610 8910 6606 4410
3MM224WI 51.40 82.30 34.30 45.80 4860 3618 2430 8280 6147 4140
3MM226WI 50.80 81.30 33.90 45.20 4410 3294 2160 7470 5598 3690
3MM230WI 82.40 131.90 55.00 73.40 3780 2862 1944 6390 4869 3240

(1 Fill weights based on specific gravity of 0.99.

(2 Low speed <500000 dN.

(3 High speed > 500000 dN.

4 For ceramic ball complements, use 120 percent of speeds shown.

(%) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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SUPER PRECISION

LIGHT IS0 02 SERIES
MM200K

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (ISO P2) levels.
Other features conform to ABEC 7 (IS0 P4) requirements.

o wmmmes
Steel Ball Ceramic Ball
Ball Bearing
Bearing d D © Co Ce Speed Co Ce Speed r
Number Bore 0.D. Width(" Qty. x Dia. Wt. Static Dynamic Rating(Ng) Static Dynamic Rating(Ng) Rad.?
MM201K 12 32 10 7x5.95 0.035 3000 7550 52200 27110 7550 62600 0.6
0.4724 1.2598 0.3940 7 x 15/64 0.08 680 1700 52200 610 1700 62600 0.024
MM202K 15 35 1 8x5.95 0.043 3700 8450 44000 3290 8450 52800 0.6
0.5906 1.3780 0.4331 8x 15/64 0.09 830 1900 44000 740 1900 52800 0.024
MM203K 17 40 12 8x6.75 0.062 4700 10600 38500 4230 10600 46200 0.6
0.6693 1.5748 0.4724 8x17/64 0.14 1060 2380 38500 950 2380 46200 0.024
MM204K 20 47 14 8x7.94 0.100 6500 14200 32800 5860 14200 39400 1.0
0.7874 1.8504 0.5512 8x5/16 0.22 1460 3190 32800 1320 3190 39400 0.039
MM205K 25 52 15 9x7.94 0.122 7800 15500 27400 6980 15500 32900 1.0
0.9843 2.0472 0.5906 9x5/16 0.27 1760 3490 27400 1570 3490 32900 0.039
MM206K 30 62 16 9x9.53 0.185 11300 21600 23000 10000 21600 27600 1.0
1.1811 2.4409 0.6299 9x3/8 0.41 2550 4850 23000 2.25 4850 27600 0.039
MM207K 35 72 17 Ix11.11 0.267 15300 28500 19800 13600 28500 23800 1.0
1.3780 2.8346 0.6693 9x7/16 0.59 3450 6400 19800 3060 6400 23800 0.039
MM208K 40 80 18 9x12.70 0.337 20000 36200 17700 17700 36200 21200 1.0
1.5748 3.1496 0.7087 9x1/2 0.74 4500 8130 17700 3970 8130 21200 0.039
MM209K 45 85 19 9x12.70 0.377 20200 36300 16000 18200 36300 19200 1.0
19117 3.3465 0.7480 9x1/2 0.83 4550 8160 16000 4090 8160 19200 0.039
MM210K 50 90 20 10x12.70 0.425 23100 38900 14600 20600 38900 17500 1.0
1.9685 3.5433 0.7874 10x1/2 0.94 5200 8740 14600 4640 8740 17500 0.039
MM211K 55 100 21 10x 14.29 0.564 29100 48100 13300 26000 43100 16000 15
2.1654 3.9370 0.8268 10x 9/16 1.24 6550 10800 13300 5850 10800 16000 0.059
MM212K 60 110 22 10 x 15.88 0.727 36300 58200 12100 32000 58200 14500 15
2.3622 4.3307 0.8661 10x 5/8 1.60 8150 13100 12100 7190 13100 14500 0.059
MM213K 65 120 23 10 x 16.67 0.928 40000 63400 11100 35600 63400 13300 15
2.5591 4.7244 0.9055 10 x 21/32 2.05 9000 14300 11100 8000 14300 13300 0.059
MM214K 70 125 24 10 x 17.46 0.994 43600 69000 10500 39200 69000 12600 15
2.7559 4.9213 0.9449 10x 11/16 2.19 9800 15500 10500 8800 15500 12600 0.059
MM215K 75 130 25 10 x 17.46 1.074 44500 68900 9900 39900 68900 11900 15
2.9528 5.1181 0.9843 10x 11/16 237 10000 15500 9900 8960 15500 11900 0.059
MM216K 80 140 26 10 x 19.05 1.317 53400 80600 9200 47200 80600 11000 20
3.1496 5.5118 1.0236 10 x 3/4 2.90 12000 18100 9200 10600 18100 11000 0.079

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1) Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).

(2) ABMA STD 20 (ras max).
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DEEP-GROOVE (CONRAD) CONSTRUCTION

Incorporates high shoulder on both inner and outer rings.

Balls separated by two-piece and piloted cage.

Ball Bearings

FIXED FLOATING

Suggested Shoulder Dlamete.rs Shaft Diameter Mounting Fits I-l(g:iirl)gng&r)e Mounting Fits H(%l::tiinogng;r)e Mounting Fits

Shaft Housing
Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose

mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.
16.6 16.4 281 218 12.000 11.995 0.005 0.004 32.005 32.000 0.000 0.011 32.010 32.005 0.016 0.005
0.66 0.65 1.1 1.10 0.47240 0.47220 0.00020 0.00015 1.26000 1.25980 0.00000 0.00045 1.26020 1.26000 0.00070 0.00020
19.2 18.9 311 309 15.000 14.995 0.005 0.004 35.006 35.000 0.000 0.012 35.010 35.005 0.016 0.005
0.76 0.75 1.23 1.22 0.59060 0.59040 0.00020 0.00015 1.37830 1.37800 0.00000 0.00050 1.37840 1.37820 0.00070 0.00020
217 215 35.7 354 17.000 16.995 0.005 0.004 40.006 40.000 0.000 0.012 40.010 40.005 0.016 0.005
0.86 0.85 1.4 1.40 0.66930 0.66910 0.00020 0.00015 157510 1.57480 0.00000 0.00050 1.57520 1.57500 0.00070 0.00020
26.0 258 a5 M3 20.000 19.995 0.005 0.005 47.006 47.000 0.000 0.012 47.012 47.007 0.018 0.007
1.03 1.02 1.64 1.63 0.78740 0.78720 0.00020 0.00020 1.85070 1.85040 0.00000 0.00050 1.85090 1.85070 0.00080 0.00030
311 309 471 46.9 25.000 24.995 0.005 0.005 52.006 52.000 0.000 0.013 52.012 52.007 0.019 0.007
1.23 1.22 1.86 1.85 0.98430 0.98410 0.00020 0.00020 2.04750 2.04720 0.00000 0.00055 2.04770 2.04750 0.00080 0.00030
36.7 36.5 56.0 55.8 30.000 29.995 0.005 0.005 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
1.45 1.44 2.21 2.20 1.18110 1.18090 0.00020 0.00020 244120 2.44090 0.00000 0.00060 244140 244120 0.00080 0.00030
427 422 65.3 64.8 35.000 34.995 0.005 0.006 72.008 72.000 0.000 0.015 72011 72.007 0.019 0.007
1.68 1.66 2.57 2.55 1.37800 1.37780 0.00020 0.00025 2.83490 2.83460 0.00000 0.00060 2.83510 2.83490 0.00080 0.00030
478 472 732 726 40.000 39.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
1.88 1.86 2.88 2.86 1.57480 1.57460 0.00020 0.00025 3.14990 3.14960 0.00000 0.00060 3.15010 3.14990 0.00080 0.00030
52.8 52.3 782 7.1 45.000 44.995 0.005 0.006 85.008 85.000 0.000 0.016 85.016 85.009 0.024 0.009
2.08 2.06 3.08 3.06 1.77170 1.77150 0.00020 0.00025 3.34680 3.34650 0.00000 0.00060 3.34710 3.34680 0.00090 0.00030
57.9 57.4 833 828 50.000 49.995 0.005 0.006 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
2.28 2.26 3.28 3.26 1.96850 1.96830 0.00020 0.00025 3.54360 3.54330 0.00000 0.00060 3.54390 3.54360 0.00090 0.00030
63.8 63.3 92.2 91.7 55.000 54.995 0.005 0.007 100.008 100.000 0.000 0.016 100.018 100.010 0.025 0.010
2.51 2.49 363 361 2.16540 2.16520 0.00020 0.00030 3.93730 3.93700 0.00000 0.00060 3.93770 3.93740 0.00100 0.00040
69.9 69.3 101.4 100.8 60.000 59.995 0.005 0.007 110.008 110.000 0.000 0.016 110.018 110.010 0.025 0.010
2.75 2.73 3.99 3.97 2.36220 2.36200 0.00020 0.00030 4.33100 4.33070 0.00000 0.00060 4.33140 4.33110 0.00100 0.00040
76.2 75.7 109.7 109.2 65.000 64.995 0.005 0.007 120.008 120.000 0.000 0.016 120.018 120.010 0.025 0.010
3.00 2.98 432 4.30 2.55910 2.55890 0.00020 0.00030 4.72470 4.72440 0.00000 0.00060 472510 4.72480 0.00100 0.00040
80.8 803 115.8 115.3 70.000 69.995 0.005 0.007 125.008 125.000 0.000 0.017 125.021 125.011 0.030 0.01
3.18 3.16 4.56 4.54 2.75590 2.75570 0.00020 0.00030 4.92160 4.92130 0.00000 0.00070 4.92210 4.92170 0.00120 0.00040
86.0 85.2 120.8 120.0 75.005 74.995 0.005 0.012 130.009 130.000 0.000 0.018 130.020 130.010 0.029 0.010
339 3.36 476 473 2.95300 2.95260 0.00020 0.00050 5.11850 5.11810 0.00000 0.00070 5.11890 5.11850 0.00110 0.00040
913 90.6 129.9 129.2 80.005 79.995 0.005 0.012 140.009 140.000 0.000 0.018 140.020 140.010 0.029 0.010
3.60 3.57 5.12 5.09 3.14980 3.14940 0.00020 0.00050 551220 551180 0.00000 0.00070 5.51260 551220 0.00110 0.00040
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SUPER PRECISION

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (1SO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

(2MM) LOAD RATINGS (3MM) LOAD RATINGS
B Steel Ball Ceramic Ball Steel Ball Ceramic Ball
Number Ball Bearing
2MM or d D © Co Ce Speed Co Ce Speed Co Ce Speed Co Ce Speed
3MM Bore 0.D.  Width(V | Qty. x Dia. Wt. Static  Dynamic |RatingiN9)|  Static ~ Dynamic |Rating!N9)| Static ~ Dynamic |Rating(Ng)| Static  Dynamic |Rating(Na)
mm/in. mm/in. kg/Ibs. N/lbs. RPM N/lbs. RPM N/lbs. RPM N/lbs. RPM
301WI 12 37 12 8x7.14 0.061 4700 11000 47600 4230 11000 57100 4600 10900 42800 4060 10900 51400
0.4724 1.4567 0.4724 8x9/32 0.13 1060 2450 47600 950 2450 57100 1040 2450 42800 920 2450 51400
302wI 15 42 13 10 x 6.75 0.087 5810 12000 38100 5170 12900 45700 5600 11600 34300 5000 11600 41200
0.5906 1.6535 0.5118 | 10x 17/64 0.19 1320 2700 38100 1160 2700 45700 1270 2600 34300 1120 2600 41200
303WI 17 47 14 7x9.53 0.104 7280 16900 36800 6480 16900 44200 7100 16400 33100 6300 16400 39700
0.6693 1.8504 0.5512 7x3/8 0.23 1630 3790 36800 1460 3790 44100 1600 3690 33100 1420 3690 39700
304WI 20 52 15 8x10.32 0.137 10000 21500 32200 8900 21500 38600 9650 20900 29000 8590 20900 34800
0.7874 2.0472 0.5906 8x13/32 0.30 2200 4840 32200 2000 4840 38600 2160 4700 29000 1930 4700 34800
305WI 25 62 17 9x11.91 0.221 15300 30500 26200 13600 30500 31400 14800 29500 23600 13200 29500 28300
0.9843 2.4409 0.6693 9x15/32 0.49 3450 6850 26200 3060 6850 31400 3350 6630 23600 2970 6630 28300
306WI 30 72 19 10x 13.49 0.328 22200 34120 22100 19800 34120 26500 21500 39900 19900 19100 39900 23900
1.1811 2.8346  0.7480 | 10x17/32 0.72 4990 9270 22100 4440 9270 26500 4320 8960 19900 4290 8960 23900
307WI 35 80 21 10x 14.29 0.443 25600 46200 19200 22800 46200 23000 24700 44500 17300 22000 44500 20800
1.3780 3.1496 0.8268 10x 9/16 0.98 5700 10400 19200 5130 10400 23000 5600 10000 17300 4940 10000 20800
308WI 40 90 23 11x15.88 | 0.608 35000 59700 16900 31200 59700 20300 33800 57500 15200 30100 57500 18200
1.5748 3.5433 0.9055 11x5/8 1.34 7800 13400 16900 7010 13400 20300 7600 12900 15200 6770 12900 18200
309WI 45 100 25 10 x 17.46 0.809 38700 66500 15100 34500 66500 18100 37400 64100 13600 33300 64100 16300
1717 3.9370 0.9843 | 10x11/16 1.78 8650 15000 15100 7750 15000 18100 8500 14400 13600 7480 14400 16300
310WI 50 110 27 10 x 19.05 1.046 46200 77900 13600 41200 77900 16300 44700 75100 12200 39800 75100 14600
1.9685  4.3307 1.0630 10x 3/4 231 10400 17500 13600 9250 17500 16300 10000 16900 12200 8940 16900 14600
31wI 55 120 29 10 x 20.64 1.332 54600 90200 12400 48600 90200 14900 52600 86700 11200 46800 86700 13400
21654  4.7244 11417 | 10x13/16 2.94 12200 20300 12400 10900 20300 14900 11800 19500 11200 10500 19500 13400
312WI 60 130 31 10x22.23 1.665 63500 103100 11400 56600 103100 13700 61000 99100 10300 54400 99100 12400
2.3622 5.1181 1.2205 10x7/8 3.67 14300 23200 11400 12700 23200 13700 13700 22300 10300 12200 22300 12400
313WiI 65 140 33 11x23.81 2101 80500 124400 10500 71700 124400 12600 77400 119700 9500 68900 119700 11400
2.5591 5.5118 1.2992 | 11x15/16 4.63 18000 28000 10500 16100 28000 12600 17300 26900 9500 15500 26900 11400
314WI 70 150 35 11 x 25.40 2.548 91900 139900 9800 81800 139900 11800 88300 134500 8800 78500 134500 10600
2.7559 5.9055 1.3780 1Mx1 5.62 20800 31500 9800 18400 31500 11800 20000 30200 8800 17700 30200 10600
319WiI 95 200 45 10 x 34.93 5.587 155900 204400 7400 138800 204400 8900 150400 196800 6700 133900 196800 8000
3.7402 7.8740 17117 10x13/8 12.32 35100 46000 7400 31200 46000 8900 33800 44200 6700 30100 44200 8000

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1 Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2) ABMA STD 20 (ras max).
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WI CONSTRUCTION

Incorporates low shoulder on non-thrust side of outer rings.

Balls separated by one-piece cage piloted against a ground

thrust shoulder land of the outer ring.

Suggested Shoulder Diameters

Shaft Diameter

Mounting Fits

FIXED

Housing Bore

Mounting Fits

Ball Bearings

FLOATING

Housing Bore

Mounting Fits

Shaft Housing (Stationary) (Stationary)
Rag.m Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in. mm/in.

1.0 17.7 174 321 319 12.000 11.995 0.005 0.004 37.006 37.000 0.000 0.012 37.010 37.005 0.016 0.005
0.039 0.70 0.69 127 1.26 0.47240 0.47220 0.00020 0.00015 1.45700 1.45670 0.00000 0.00050 1.45710 1.45690 0.00070 0.00020
1.0 222 22.0 35.7 35.4 15.000 14.995 0.005 0.004 42.006 42.000 0.000 0.012 42.010 42.005 0.016 0.005
0.039 0.88 0.87 1.41 1.40 0.59060 0.59040 0.00020 0.00015 1.65380 1.65350 0.00000 0.00050 1.65390 1.65370 0.00070 0.00020
1.0 22.1 225 42.0 538 17.000 16.995 0.005 0.004 47.006 47.000 0.000 0.012 47.012 47.007 0.018 0.007
0.039 0.90 0.89 1.66 1.65 0.66930 0.66910 0.00020 0.00015 1.85070 1.85040 0.00000 0.00050 1.85090 1.85070 0.00080 0.00030
1.0 301 299 46.6 46.4 20.000 19.995 0.005 0.005 52.006 52.000 0.000 0.013 52.012 52.007 0.019 0.007
0.039 1.19 1.18 1.84 1.83 0.78740 0.78720 0.00020 0.00020 2.04750 2.04720 0.00000 0.00055 2.04770 2.04750 0.00080 0.00030
1.0 321 319 55.8 55.5 25.000 24.995 0.005 0.005 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
0.039 127 1.26 2.20 219 0.98430 0.98410 0.00020 0.00020 2.44120 2.44090 0.00000 0.00060 2.44140 2.44120 0.00080 0.00030
1.0 317 315 65.2 64.9 30.000 29.995 0.005 0.005 72.008 72.000 0.000 0.015 72.011 72.007 0.019 0.007
0.039 1.49 1.48 2.57 2.56 1.18110 1.18090 | 0.00020  0.00020 | 2.83490  2.83460 | 0.00000  0.00060 | 2.83510  2.83490 | 0.00080  0.00030
15 43.7 43.2 721 .6 35.000 34.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
0.059 1.72 1.70 2.84 2.82 1.37800 1.37780 0.00020 0.00025 3.14990 3.14960 0.00000 0.00060 3.15010 3.14990 0.00080 0.00030
15 49.8 493 813 80.8 40.000 39.995 0.005 0.006 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
0.059 1.96 1.94 3.20 3.18 1.57480 1.57460 0.00020 0.00025 3.54360 3.54330 0.00000 0.00060 3.54390 3.54360 0.00090 0.00030
1.5 55.9 55.4 90.2 89.7 45.000 44.995 0.005 0.006 100.008 100.000 0.000 0.016 100.018 100.010 0.025 0.010
0.059 2.20 218 3.55 3.53 1.77170 1.77150 0.00020 0.00025 3.93730 3.93700 0.00000 0.00060 3.93770 3.93740 0.00100 0.00040
20 61.2 60.7 99.8 99.3 50.000 49.995 0.005 0.006 110.008 110.000 0.000 0.016 110.018 110.010 0.025 0.010
0.079 2.41 2.39 3.93 391 1.96850 1.96830 | 0.00020  0.00025 | 4.33100  4.33070 | 0.00000  0.00060 | 4.33140  4.33110 | 0.00100  0.00040
20 67.3 66.8 108.7 108.2 55.000 54.995 0.005 0.007 120.008 120.000 0.000 0.016 120.018 120.010 0.025 0.010
0.079 2.65 263 4.28 4.26 2.16540 2.16520 0.00020 0.00030 472470 472440 0.00000 0.00060 472510 472480 0.00100 0.00040
20 731 72.6 117.9 117.3 60.000 59.995 0.005 0.007 130.009 130.000 0.000 0.018 130.020 130.010 0.029 0.010
0.079 2.88 2.86 4.64 4.62 2.36220 2.36200 0.00020 0.00030 5.11850 5.11810 0.00000 0.00070 5.11890 5.11850 0.00110 0.00040
20 80.3 79.8 126.8 126.2 65.000 64.995 0.005 0.007 140.009 140.000 0.000 0.018 140.020 140.010 0.029 0.010
0.079 3.16 3.14 4.99 4.97 2.55910 2.55890 0.00020 0.00030 5.51220 5.51180 0.00000 0.00070 5.51260 5.51220 0.00110 0.00040
20 85.3 84.8 135.6 135.1 70.000 69.995 0.005 0.007 150.009 150.000 0.000 0.018 150.023 150.012 0.032 0.012
0.079 3.36 3.34 5.34 5.32 2.75590 2.75570 0.00020 0.00030 5.90590 5.90550 0.000 0.00070 5.90640 5.90600 0.00120 0.00050
3.0 113.2 112.4 183.3 182.5 95.000 94.995 0.005 0.013 200.011 200.000 0.000 0.022 200.025 200.015 0.036 0.015
0.118 4.46 4.43 122 7.19 3.74016 3.73996 0.00020 0.00051 7.87402 7.87445 0.00000 0.00087 7.87500 7.87461 0.00142 0.00059
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SUPER PRECISION

MEDIUM Preload Axial Stiffness() Radial Stiffness() Spacer Offsets(!
2(3)MM300WI Bearing | DUX DUL DUM  DUH N Lightto Med. to
ISO 03 SERIES X-light  Light Med. Heavy | X-light Light Med. Heavy | X-light Light Med.  Heavy | Light Med.  Heavy
DUPLEX IMM30IWI | — 20 70 180 — 1749 2781 4425 | — 9882 15356 18330 | — 781 1245
PERFORMANCE DATA — 5 15 40 — 0100 0159 0253 | — 0565 0878 1048 | — 000031 0.00049
2MM302WI | 20 40 110 220 — 2746 4093 57.19 | 10997 14324 16493 20551 | 370 787 914
5 10 25 50 — 0157 023 0327 | 0628 0819 0943 1175 |0.00015 0.00031 0.00036
2MM303WI | 40 70 160 310 — 2658 3883 5457 | 12792 14744 19746 26305 | 363 1092  13.46
10 15 35 70 — 0152 0222 0312 | 0730 0843 1129 1504 |0.00014 000043 0.00053
2MM304WI | 40 20 220 400 — 3306 4985 6646 | 14053 18172 23297 28981 | 6.14 1295 1292
10 20 50 90 — 0189 0285 0380 | 0.803 1.039 1332 1657 |0.00024 0.00051 0.00051
MOUNTING ARRANGEMENTS 2MM305WI | 90 160 330 620 — 4617 6524 8850 | 20385 247.83 31878 387.86 | 642 1270  14.99
20 35 75 140 — 0264 0373 0506 | 1.164 1417 1820 2215 |0.00025 0.00050 0.00059
2MM306WI | 90 180 440 780 — 4950 7468 9847 | 22377 27127 39456 47083 | 773 1727 1549
20 40 100 175 — 0283 0427 0563 | 1278 1551 2253 2689 |0.00030 0.00068 0.00061
2MM307WI | 110 220 560 1000 | — 5597 8518 11438 | 251.87 32391 43809 52652 | 905 1880 17.78
Back-to-Back 25 50 125 225 — 0320 0487 0654 | 1438 1852 2502  3.007 |0.00036 0.00074 0.00070
DB 2MM308WI | 130 290 670 1220 | — 6471 9462 127.85 | 29033 36467 51252 62041 | 1056  19.05  20.07
30 65 150 275 — 0370 0541 0731 | 1658 2085 2927 3543 | 0.00042 0.00075 0.00079
2MM309WI | 180 330 780 1560 | — 7013 10302 14517 | 31369 39318 52048 646.82 | 1000 2057 2515
40 75 175 350 — 0401 0589 0830 | 1791 2248 2972 3694 | 0.00039 0.00081 0.00099
E“mm“m 2MM310WI | 220 440 1000 1780 | — 8115 11736 156.01 | 347.72 44506 58034 69499 | 1252 2235 2286
50 100 225 400 — 0464 0671 0892 | 1986 2541 3314 3969 | 0.00049 0.00088 0.00090
Tandem 2MM3TIWI | 270 560 1110 2110 | — 8815 12138 167.20 | 383.15 49630 62237 761.00 | 1505 21.34  27.69
DT 60 125 250 475 — 0504 0694 095 | 2188  2.834 3554 4346 | 0.00059 0.00084 0.00109
2MM312WI | 270 560 1330 2450 | — 8972 13380 180.85 | 387.61 50689 67570 81695 | 1475 27.94  28.19
60 125 300 550 — 0513 0765 1034 | 2213 2895 3859 4665 |0.00058 0.00110 0.00111
2MM313WI | 330 670 1670 3000 | — 10424 157.93 21128 | 45384 58560 791.90 95223 | 1455 3048  28.96
75 150 375 675 — 059 0903 1208 | 2592 3344 4522 5438 |0.00057 000120 0.00114
2MM314WI | 400 780 1890 3450 | — 11089 16633 22422 | 49833 63395 84858 1024.31 | 1549 3226  32.00
90 175 425 775 — 0634 0951 1282 | 2846 3620 4846 5849 | 0.00061 0.00127 0.00126
Face-to-Face 2MM319WI | 670 1330 3110 6230 | — 14044 20603 29033 | 611.00 787.43 1041.02 129371 | 2167 4105 50.24
DF 150 300 700 1400 | — 0803 1.178 1660 | 3489 4497 5945  7.388 |0.00085 0.00162 0.00198
|
3MM30IWI | 40 20 180 310 — 5859 7661 9637 | 9632 12254 15378 18356 | 342 533  6.10
10 20 40 70 — 0335 0438 0551 | 0550 0700 0878  1.048 |0.00013 0.00021 0.00024
3MM302WI | 40 20 180 360 — 6646 8675 11508 | 10895 139.15 17490 217.90 | 299 457 1M
10 20 40 80 — 0380 0496 0658 | 0622 0795 0999 1244 |0.00012 000018 0.00028
3MM303WI | 40 110 210 440 — 6366 89.02 10949 | 9369 13292 17619 20722 | 485 813 1M
10 25 60 100 — 0364 0509 0626 | 0535 0760 1.006 1.183 |0.00019 0.00032 0.00028
3MM304WI | 90 160 360 620 — 7923 10896 13677 | 13671 15951 22002 26118 | 370 838 864
20 35 80 140 — 0453 0623 0782 | 0781 0912 1258  1.491 |0.00015 0.00033 0.00034
3MM305WI | 110 220 530 890 — 10162 14219 17490 | 16518 21203 28321 33310 | 490 1016  8.89
25 50 120 200 — 0581 0813 1000 | 0943 1211 1617 1902 | 0.00019 0.00040 0.00035
3MM306WI | 135 270 670 1110 | — 11229 15933 196.06 | 193.95 25207 34244 40321 | 499 1168 991
30 60 150 250 — 0642 0911 1121 | 1108 1439 1955 2303 | 0.00020 0.00046 0.00039
3MM307WI | 180 360 850 1560 | —  134.85 187.84 241.01 | 22146 28426 37837 459.17 | 593 1219 1321
40 80 190 350 — 0771 1074 1378 | 1265 1623 2161 2622 |0.00023 0.00048 0.00052
3MM308WI | 220 440 1110 1780 | — 15041 21408 25920 | 261.11 336.84 456.64 53040 | 622 1448 1118
50 100 250 400 — 0860 1224 1482 | 1491 1923 2608  3.029 |0.00025 0.00057 0.00044
3MM309WI | 270 530 1330 2220 | — 16598 23594 290.51 | 269.80 33214 46866 551.00 | 7.20 1575  13.46
60 120 300 500 — 0949 1349 1661 | 1541 1899 2676  3.146 | 0.00028 0.00062 0.00053
3MM310WI | 310 620 1560 2670 | — 17875 25413 31657 | 29347 360.12 51036 60540 | 7.83  17.27 1549
70 140 350 600 — 1022 1453 1810 | 1676 2059 2914 3457 |0.00031 0.00068 0.00061
3MM31IWI | 400 780 1780 3110 | — 19816 27232 34210 | 32874 407.34 547.14 65340 | 851  17.02 17.27
90 175 400 700 — 1133 1557 1956 | 1.877 2329 3124 3731 | 0.00034 0.00067 0.00068
(1) For DB or DF arrangements 3MM312WI 450 890 2000 3560 — 21338 291.21 367.81 | 347.62 45002 58253 699.31 | 9.35 1753  18.80
only. For other mounting 100 200 450 800 — 1220 1665 2103 | 1985 2573 3326  3.993 |0.00037 0.00069 0.00074
arrangements, contact your 3MM313WI | 560 110 2670 4450 — 24923 34893 42955 | 40970 52526 70121 82451 | 1003 2083 1829
Timken representative.
125 250 600 1000 | — 1425 1995 2456 | 2340 2999 4004 4708 |0.00039 0.00082 0.00072
3MM314WI | 620 1220 2890 5120 | — 26252 36502 460.34 | 43361 55297 73510 881.07 | 1022 2108 2159
140 275 650 1150 | — 1501 2087 2632 | 2476 3158 4198 5031 | 0.00040 0.00083 0.00085
3MM319WI | 1070 2110 4890 8900 | — 32881 45352 57822 | 541.62 69264 91462 110579 | 1424 2819  30.99
240 475 1100 2000 | —  1.880 2593 3306 | 3093 3955 5223  6.315 |0.00056 0.00111 0.00122
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Ball Bearings

MEDIUM 2(3)MM300WI
IS0 03 SERIES

SPEED CAPABILITY DATA
S smsetmey® | OwrsngSpeedsO@BManing®
Boaring Number Low Speed(? High Speed(® Grease 0il
25% 40% 15% 20% DUL DUM DUH DUL DuUM DUH
.
2MM301WI 0.60 1.00 0.40 0.53 35700 28600 19000 60700 48600 32400
2MM302WI 0.70 1.20 049 0.65 28600 22900 15200 43600 38900 25900
2MM303WI 120 2.00 083 1.10 27600 22100 14700 46900 37500 25000
2MM304WI 1.50 2.50 1.03 1.38 24200 19300 12900 41100 32800 21900
2MM305WI 2.30 3.80 157 2.09 19700 15700 10500 33400 26700 17800
2MM306WI 3.50 5.60 235 3.14 16600 13300 8800 28200 22500 15000
2MM307WI 4.60 7.40 3.07 410 14400 11500 7700 24500 19600 13100
2MM308WI 6.40 10.20 425 5.66 12700 10100 6800 21500 17200 11500
2MM309WI 8.50 13.60 5.68 158 11300 9100 6000 19300 15400 10300
2MM310WI 11.10 17.80 7.40 9.90 10200 8200 5400 17300 13900 9200
2MM311WI 14.20 22.70 9.50 12.60 9300 7400 5000 15800 12600 8400
2MM312WI 17.70 28.30 11.80 15.80 8600 6800 4600 14500 11600 7800
2MM313WI 20.70 33.20 13.80 18.50 7900 6300 4200 13400 10700 7100
2MM314WI 25.20 40.30 16.80 22.40 7400 5900 3900 12500 10000 6700
2MM319WI 60.90 97.40 40.60 54.10 5600 4400 3000 9400 7500 5000
|
3MM301WI 0.60 1.00 0.40 0.53 32130 25740 17100 54630 43740 29160
3MM302WI 0.70 1.20 0.49 0.65 25740 20610 13680 43740 35010 23310
3MM303WI 1.20 2.00 0.83 1.10 24840 19890 13230 42210 33750 22500
3MM304WI 1.50 2.50 1.03 1.38 21780 17370 11610 36990 29520 19710
3MM305WI 230 3.80 157 2.09 17730 14130 9450 30060 24030 16020
3MM306WI 3.50 5.60 235 314 14940 11970 7920 25380 20250 13500
3MM307WI 4.60 7.40 3.07 410 12960 10350 6930 22050 17640 11790
3MM308WI 6.40 10.20 4.25 5.66 11430 9090 6120 19350 15480 10350
3MM309WI 8.50 13.60 5.68 7.58 10170 8190 5400 17370 13860 9270
3MM310WI 11.10 17.80 7.40 9.90 9180 7380 4860 15570 12510 8280
3MM311WI 14.20 22.70 9.50 12.60 8370 6660 4500 14220 11340 7560
3MM312WI 11.70 28.30 11.80 15.80 7740 6120 4140 13050 10440 7020
3MM313WI 20.70 33.20 13.80 18.50 7110 5670 3780 12060 9630 6390
3MM314WI 25.20 40.30 16.80 22.40 6660 5310 3510 11250 9000 6030
3MM319WI 60.90 97.40 40.60 54.10 5040 3960 2700 8460 6750 4500

(1 Fill weights based on specific gravity of 0.99.

(2) Low speed <500000 dN.

(3 High speed > 500000 dN.

(4) For ceramic ball complements, use 120 percent of speeds shown.

(%) For other mounting arrangement configurations, refer to the engineering section on permissible speed calculation methods.
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SUPER PRECISION

MEDIUM ISO 03 SERIES
MM300K

SUPER PRECISION MM

Running accuracy and performance meet ABEC 9 (1SO P2) levels.
Other features conform to ABEC 7 (ISO P4) requirements.

Steel Ball Ceramic Ball
Ball Bearing
Bearing d D © Co Ce Speed Co Ce Speed r
Number Bore 0.D. Width(1 Qty. x Dia. Wt. Static Dynamic Rating(Na) Static Dynamic Rating(Na) Rad.?
MM305K 25 62 17 7x11.9 0.222 12100 26200 26500 10800 26200 31800 1.0
0.9843 2.4409 0.6693 7x15/32 0.49 2730 5890 26500 2430 5890 31800 0.039
MM306K 30 72 19 7x135 0.327 15800 33100 22300 14100 33100 26760 1.0
1.1811 2.8346 0.7480 7x17/32 0.72 3560 7440 22300 3160 7440 26760 0.039
MM307K 35 80 21 7x143 0.431 18300 37100 19400 16300 37100 23280 15
1.3780 3.1496 0.8268 7x9/16 0.95 4120 8340 19400 3670 8340 23280 0.059
MM308K 40 90 23 7x15.9 0.594 22800 45000 17100 20300 45000 20520 15
1.5748 3.5433 0.9055 7x5/8 131 5120 10100 17100 4560 10100 20520 0.059
MM309K 45 100 25 8x17.5 0.807 31700 58500 15200 28200 58500 18240 15
1777 3.9370 0.9843 8x11/16 1.78 7120 13200 15200 6340 13200 18240 0.059
MM310K 50 110 21 8x19.1 1.052 37900 68600 13800 33700 68600 16560 15
1.9685 4.3307 1.0630 8x3/4 232 8510 15400 13800 7570 15400 16560 0.059
MM311K 55 120 29 8x206 1.329 44600 79300 12500 39700 79300 15000 20
2.1654 47244 1.1417 8x13/16 2.93 10000 17800 12500 8920 17800 15000 0.079
MM312K 60 130 31 8x222 1.665 51800 90700 11500 46100 90700 13800 20
2.3622 5.1181 1.2205 8x7/8 3.67 11700 20400 11500 10400 20400 13800 0.079
MM313K 65 140 33 8x238 2.046 59700 102700 10700 53100 102700 12840 20
2.5591 55118 1.2992 8x15/16 451 13400 23100 10700 11900 23100 12840 0.079
MM314K 70 150 35 8x25.4 2.486 68000 115500 9900 60600 115500 11880 20
2.7559 5.9055 1.3780 8x1 5.48 15300 26000 9900 13600 26000 11880 0.079

(Ng) For a single, grease-lubricated, spring-preloaded bearing. This value to be used in permissible operating speed (Sp) calculation.
(1) Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(2) ABMA STD 20 (ras max).
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Ball Bearings

DEEP-GROOVE (CONRAD) CONSTRUCTION
@ Incorporates high shoulder on both inner and outer rings.

© Balls separated by two-piece and piloted cage.

Ssl.:ig:sted Shoulder Dla::::ir:g Shaft Diameter Mounting Fits I-I(gl,::{ilgng:yr)e Mounting Fits H(gl,::tiinogngfyr)e Mounting Fits
Max. Min. Max. Min. Max. Min. Loose Tight Max. Min. Tight Loose Max. Min. Loose Loose
Cmwnowwno mwn e mwn R menmmin
321 319 55.8 55.5 25.000 24.995 0.005 0.005 62.008 62.000 0.000 0.015 62.012 62.007 0.019 0.007
127 1.26 2.20 219 0.98430 0.98410 0.00020 0.00020 2.44120 2.44090 0.00000 0.00060 2.44140 2.44120 0.00080 0.00030
31.7 315 65.2 64.9 30.000 29.995 0.005 0.005 72.008 72.000 0.000 0.015 7201 72.007 0.019 0.007
1.49 1.48 2.57 2.56 1.18110 1.18090 0.00020 0.00020 2.83490 2.83460 0.00000 0.00060 2.83510 2.83490 0.00080 0.00030
437 432 721 7.6 35.000 34.995 0.005 0.006 80.008 80.000 0.000 0.015 80.012 80.008 0.020 0.008
1.72 1.70 2.84 2.82 1.37800 1.37780 0.00020 0.00025 3.14990 3.14960 0.00000 0.00060 3.15010 3.14990 0.00080 0.00030
49.8 493 81.3 80.8 40.000 39.995 0.005 0.006 90.008 90.000 0.000 0.016 90.015 90.007 0.023 0.007
1.96 1.94 3.20 3.18 1.57480 1.57460 0.00020 0.00025 3.54360 3.54330 0.00000 0.00060 3.54390 3.54360 0.00090 0.00030
55.9 55.4 90.2 89.7 45.000 44.995 0.005 0.006 100.008 100.000 0.000 0.016 100.018 100.010 0.025 0.010
2.20 2.18 355 353 1.77170 1.77150 0.00020 0.00025 3.93730 3.93700 0.00000 0.00060 3.93770 3.93740 0.00100 0.00040
61.2 60.7 99.8 99.3 50.000 49.995 0.005 0.006 110.008 110.000 0.000 0.016 110.018 110.010 0.025 0.010
2.41 239 3.93 391 1.96850 1.96830 0.00020 0.00025 4.33100 4.33070 0.00000 0.00060 4.33140 4.33110 0.00100 0.00040
67.3 66.8 108.7 108.2 55.000 54.995 0.005 0.007 120.008 120.000 0.000 0.016 120.018 120.010 0.025 0.010
2.65 2.63 4.28 4.26 2.16540 2.16520 0.00020 0.00030 472470 472440 0.00000 0.00060 472510 472480 0.00100 0.00040
432 726 117.9 117.3 60.000 59.995 0.005 0.007 130.009 130.000 0.000 0.018 130.020 130.010 0.029 0.010
2.88 2.86 4.64 4.62 2.36220 2.36200 0.00020 0.00030 5.11850 5.11810 0.00000 0.00070 5.11890 5.11850 0.00110 0.00040
80.3 79.8 126.8 126.2 65.000 64.995 0.005 0.007 140.009 140.000 0.000 0.018 140.020 140.010 0.029 0.010
3.16 3.14 4.99 4.97 2.55910 2.55890 0.00020 0.00030 5.51220 5.51180 0.00000 0.00070 5.51260 5.51220 0.00110 0.00040
85.3 84.8 135.6 135.1 70.000 69.995 0.005 0.007 150.009 150.000 0.000 0.018 150.023 150.012 0.032 0.012
3.36 3.34 5.34 5.32 2.75590 2.75570 0.00020 0.00030 5.90590 5.90550 0.00000 0.00070 5.90640 5.90600 0.00120 0.00050
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SUPER PRECISION

BALL SCREW SUPPORT SERIES | [2xC] ~

METRIC SERIES [e—C— |
@ Designed for maximum axial rigidity, low drag torque and
extreme control of lateral eccentricity.
©® Manufactured to ABEC 9/ISO P2 axial tolerances.
© Non-separable angular-contact type design (60 degree contact
angle). D
©® Manufactured to ABEC 7/ISO P4 radial and envelope tolerances. T
©® Maximum complement of balls. T
® Supplied prelubricated with heavy-duty grease NLGI #2. d
© Packaged in DB arrangement [can be mounted in duplexed
pairs and in multiplexed sets in either Back-to-Back
(DB), Face-to-Face (DF) or Tandem (DT) arrangements]. r
| Suggested Shouldr Diameters
Shaft Housing Shaft Dia. Housing Dia.
d D © Ball Qty. r
Bearing Number Bore 0.D. Width(1 x Dia. Wt.2) Rad.3 Max. Min. Max. Min. Max. Min. Max. Min.
S mwmo e kgbs  mmin | mwno e mwn e
MM12BS32 12 2 10 11x48 0.040 08 17630 17370 | 26630 26370 | 1199 11992 | 32006 32000
04724 12598 03937 11x3/16 0.09 0.031 0.6941 06839 | 10484 10382 | 04723 04721 12601 12598
MM15BS35 15 35 1 13x48 0.050 08 20630 20370 | 29630 29370 | 1499 14992 | 35006  35.000
05906 13780 04331 13x3/16 0.1 0.031 08122 08020 | 11665 11563 | 05904 05902 | 13782 13780
MM17BS47 17 47 15 12x79 0.130 08 23130 22870 | 41630 41370 | 1699 16992 | 47.006  47.000
06693  1.8504  0.5906 12x5/32 0.29 0.031 09106 09004 | 16390 16287 | 06691 06690 | 1.8506  1.8504
MN20BS47 20 47 15 12x79 0.120 08 26130 25870 | 41630 41370 | 19995  19.990 | 47.006  47.000
07874 18504 05906 12x5/32 0.26 0.031 10287 10185 | 16390 16287 | 07872 07870 | 1.8506  1.8504
MM25BS52 25 52 15 13x79 0.140 08 31630 31370 | 43630 43370 | 24995 24990 | 52007 52000
09843 20472 05906 13x5/32 0.37 0.031 12453 12850 | 17177 17075 | 0.9841 09839 | 20475 20472
MNI25BS62 25 62 15 17x79 0.230 08 35130 34870 | 56130 55870 | 24995 24990 | 62007 62000
09843 24409 05906 17x5/32 051 0.031 13831 13728 | 22008 2199 | 09841 09839 | 24412 24409
MM30BS62 30 62 15 17x79 0.210 08 40130 39870 | 56130 55870 | 29995 29990 | 62007 62000
11811 24409 05906 17x5/32 0.46 0.031 15799 15697 | 22098  219% | 11809  1.1807 | 24412  2.4409
MM30BS72 30 72 15 18x87 0.320 08 40130 39870 | 56130 55870 | 29995 20990 | 72007 72000
11811 28346 05906 | 18x11/32 07 0.031 15799 15697 | 22098 2199 | 11809  1.1807 | 28349  2.8346
MM35BS72 35 ) 15 18x8.7 0.290 08 42130 41870 | 64130 63870 | 34994 34988 | 72007 72000
13780 28346 05906 | 18x11/32 064 0.031 16587 16484 | 2528 25146 | 13777 13775 | 28349 28346
MM35BS100 35 100 20 18x12.7 0.860 08 42130 41870 | 90130 89870 | 34994 34998 | 100.007  100.000
13780 39370 07874 18x1/2 190 0.031 16587 16484 | 35484 35382 | 13777 13775 | 39373 39370
MM40BS72 40 72 15 18x87 0.250 08 47130 46870 | 64130 63870 | 39.994 39998 | 72007 72000
15748 28346 05906 | 18x11/32 0.55 0.031 18555 18453 | 25248 25146 | 15746 15743 | 28349  2.8346
MM40BS90 a0 90 15 24x8.7 0.490 08 47130 46870 | 82130 81870 | 39994 39988 | 90008  90.000
15748 35433 05906 | 24x11/32 1.08 0.031 18555 18453 | 32335 32232 | 15746 15743 | 35436 35433
MM40BS90-20 40 90 20 24x87 0.660 08 47130 46870 | 82130 81870 | 39994 39998 | 90.008  90.000
15748 35433 07874 | 24x11/32 146 0.031 18555 18453 | 32335 32232 | 15746 15743 | 35436 35433
MM40BS90-23 a0 90 3 24x87 0.750 08 47130 46870 | 82130 81870 | 39994 39988 | 90.008  90.000
15748 35433 09055 | 24x11/32 165 0.031 18555 18453 | 32335 32232 | 15746 15743 | 35436 35033
(' Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.). Continued on next page.

(21 Single bearing.
(3l ABMA STD 20 (ras max).
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Ball Bearings

Shaft Housing Shaft Dia. Housing Dia.
d D © Ball Qty. r
Bearing Number Bore 0.D. Width(1 x Dia. Wt.2) Rad. Max. Min. Max. Min. Max. Min. Max. Min.
MM40BS100 40 100 20 18x12.7 0.820 0.8 47.130 46.870 90.130 89.870 39.994 39.988 100.007 100.000
1.5748 3.9370 0.7874 18x1/2 1.81 0.031 1.8555 1.8453 3.5484 3.5382 1.5746 1.5743 3.9373 3.9370
MM45BS75 45 75 15 20x8.7 0.250 0.8 52.130 51.870 69.130 68.870 44.994 44.988 75.007 75.000
177117 2.9528 0.5906 20x 11/32 0.55 0.031 2.0524 2.0421 271217 27114 1.7714 1.77112 2.9530 2.9528
MM45BS100 45 100 20 18x12.7 0.760 0.8 54.130 53.870 90.130 89.870 44.994 44.988 100.008 100.000
17717 3.9370 0.7874 18 x1/2 1.68 0.031 2131 2.1209 3.5484 3.5382 17714 177112 3.9373 3.9370
MM50BS90 50 90 15 24x8.17 0.410 0.8 59.130 58.870 82.130 81.870 49.994 49.988 90.008 90.000
1.9685 3.5433 0.5906 24x11/32 0.90 0.031 2.3280 23177 3.2335 3.2232 1.9683 1.9680 3.5436 3.5433
MM50BS100 50 100 20 18x12.7 0.710 0.8 59.130 58.870 90.130 89.870 49.994 49.988 100.008 100.000
1.9685 3.9370 0.7874 18 x1/2 1.57 0.031 2.3280 23177 3.5484 3.5382 1.9683 1.9680 3.9373 3.9370
MM55BS90 55 90 15 24x87 0.360 0.8 63.130 62.870 82.130 81.870 54.993 54.986 90.008 90.000
2.1654 3.5433 0.5906 24x11/32 0.79 0.031 2.4854 2.4752 3.2335 3.2232 2.1651 2.1648 3.5436 3.5433
MM55BS120 55 120 20 21x127 1.140 1.0 65.130 64.870 110.130 109.870 54.993 54.986 120.008 120.000
2.1654 4.7244 0.7874 21x1/2 251 0.039 2.5642 2.5539 4.3358 4.3256 2.1651 2.1648 4.7247 4.7244
MM60BS120 60 120 20 21x127 1.060 1.0 70.130 69.870 110.130 109.870 59.993 59.986 120.008 120.000
2.3622 4.7244 0.7874 21x1/2 2.34 0.039 2.7610 2.7508 4.3358 4.3256 2.3619 2.3617 4.7247 47244
MM75BS110 75 110 15 30x87 0.460 0.8 84.130 83.870 102.130 101.870 74.993 74.986 110.008 110.000
2.9528 4.3307 0.5906 30x11/32 1.01 0.031 3.3122 3.3020 4.0209 4.0106 2.9525 2.9522 4.3310 4.3307
MM100BS150 100 150 20 26 x12.7 1.280 1.0 110.130 109.870 138.130 137.870 99.992 99.984 150.009 150.000
3.9370 5.9055 0.7874 26x1/2 2.82 0.039 4.3358 4.3256 5.4382 5.4280 3.9367 3.9364 5.9059 5.9055

(MWidth tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).

(2) Single bearing.

(3) ABMA STD 20 (ras max).
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SUPER PRECISION

BALL SCREW SUPPORT SERIES | [2xC] ~

INCH SERIES [e—C—
@ Designed for maximum axial rigidity, low drag torque, and
extreme control of lateral eccentricity.
© Manufactured to ABEC 9/ISO P2 axial tolerances.
© Nonseparable angular-contact type design (60° contact angle).
® Manufactured to ABEC 7/ISO P4 radial and envelope tolerances. D
©® Maximum complement of balls. 1
® Supplied prelubricated with heavy-duty grease NLGI #2. T
© Packaged in DB arrangement [can be mounted in duplexed d
pairs and in multiplexed sets in either Back-to-Back
(DB), Face-to-Face (DF) or Tandem (DT) arrangements].
r
Shaft Housing Shaft Dia. Housing Dia.
d D c Ball Qty. r
Bearing Number Bore 0.D. Width(1 x Dia. Wt.2) Rad.®® Max. Min. Max. Min. Max. Min. Max. Min.
S mwnmwn kb mwn e omwn mwn mwn
MM9306WI2H 20 a7 1588 | 12x79 0.130 08 27508  27.254 | 41681 41427 | 19995 19990 | 47.008  47.000
07874 18504 06250 | 12x5/16 0.28 0.031 10830 10730 | 16410 16310 | 07872 07870 | 18507 18504
MM9308WI2H 238 62 1588 | 17x79 0.250 08 33553 33299 | 55347 55093 | 23833 23828 | 62006 61999
09385 24409 06250 | 17x5/16 0.56 0.031 13210 13110 | 21790 21690 | 09383 09381 | 24412 24409
MM9310WI2H 381 72 1588 | 18x87 0.280 08 4731 47417 | 62967 62713 | 38092 38085 | 72006 71999
15000 28346  0.6250 | 18x11/32 062 0.031 18650 18550 | 24790 24690 | 14997 14994 | 28349 28346
MM9311WI3H 45 762 1588 | 20x87 0.290 08 52248 51994 | 67869  67.615 | 44468 44460 | 76208 76200
17510 30000 06250 | 20x11/32 0.63 0.031 20570 20470 | 26720 26620 | 17507 17504 | 30003  3.0000
MM9313WI5H 57.2 90 1588 | 24x87 0.360 08 65456 65202 | 81178 80924 | 57142 51135 | 90007  90.000
22500 35433 06250 | 24x11/32 0.80 0.031 25770 25670 | 31960 31860 | 22497 22494 | 35436 35433
MM9316WI3H 762 110 1588 | 30x87 0.470 08 85852 85598 | 101600 101346 | 76192 76185 | 110007  110.000
30000 43307 06250 | 30x11/32 1.04 0.031 33800 33700 | 40000 39900 | 29997 29994 | 43310 43307
MM9321WI3H 101.6 145 22.23 37x95 1.180 1.0 112.217 111.963 134.645 134.391 101.592 101.585 145.011 145.001
40000 57087 08750 | 37x3/8 260 0.039 44180 44080 | 53010 52910 | 39997 39994 | 57091 5.7087
MM9326WIGH 127 180 223 | 35x127 1750 10 143993 143739 | 167919  167.665 | 126992 126985 | 180010  180.000
50000 7086 08750 | 35x1/2 3.85 0.039 56690 56590 | 66110 66010 | 49997 49994 | 70870  7.0866

(M Width tolerance of preloaded bearing set +0.000/-0.254 mm (+0.0000/-0.0100 in.).
(21 Single bearing.
(3l ABMA STD 20 (ras max).
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BALL SCREW
SUPPORT SERIES

PERFORMANCE DATA
METRIC SERIES
DUH

Bearing Number

TL
Static Limiting
Thrust
Capacity®

CBE
Dynamic Axial
Load Rating(1)3)

Speed
Rating

Axial Spring
Constant(3

Ball Bearings

Drag Torque
(Preloaded Set)

Preload((3
(Heavy)

MM12BS32DUH 11400 9500 7300 425 0.28 1000
2600 2140 7300 24 248 200
MM15BS35DUH 13700 10400 6400 490 0.30 1200
3100 2340 6400 28 265 300
MM17BS47DUH 24900 24900 4700 750 0.32 3110
5600 5600 4700 43 2.83 700
MM20BS47DUH 24900 24900 4700 750 0.32 3110
5600 5600 4700 43 2.83 700
MM25BS52DUH 27100 26000 4300 780 0.39 2700
6100 5850 4300 45 3.45 600
MM25BS62DUH 35600 29800 3300 1050 0.44 4450
8000 6700 3300 6.0 3.88 1000
MM30BS62DUH 35600 29800 3300 1050 0.44 4450
8000 6700 3300 6.0 3.88 1000
MM30BS72DUH 45400 36300 2900 1260 0.44 6230
10200 8160 2900 72 3.88 1400
MM35BS72DUH 45400 36300 2900 1260 0.44 6230
10200 8160 2900 72 3.88 1400
MM40BS72DUH 45400 36300 2900 1260 0.44 6230
10200 8160 2900 72 3.88 1400
MM45BS75DUH 50700 38500 2700 1380 0.56 6670
11400 8660 2700 79 4.96 1500
MM40BS90DUH 60900 41400 2200 1660 0.82 8010
13700 9310 2200 9.5 7.26 1800
MM40BS90-20DUH 60900 41400 2200 1660 0.82 8010
13700 9310 2200 9.5 7.26 1800
MM40BS90-23DUH 60900 41400 2200 1660 0.82 8010
13700 9310 2200 9.5 7.26 1800
MM50BS90DUH 60900 41400 2200 1660 0.82 8010
13700 9310 2200 9.5 7.26 1800
MMB55BS90DUH 60900 41400 2200 1660 0.82 8010
13700 9310 2200 9.5 1.26 1800
MM35BS100DUH 93400 71200 2000 1750 1.02 12900
21000 16010 2000 10.0 9.03 2900
MM40BS100DUH 93400 71200 2000 1750 1.02 12900
21000 16010 2000 10.0 9.03 2900
MM45BS100DUH 93400 71200 2000 1750 1.02 12900
21000 16010 2000 10.0 9.03 2900
MM50BS100DUH 93400 71200 2000 1750 1.02 12900
21000 16010 2000 10.0 9.03 2900
MM75BS110DUH 77000 44500 1700 2080 1.00 9790
17300 10000 1700 11.9 8.85 2200
MM55BS120DUH 133400 75600 1700 2150 1.36 15570
30000 17000 1700 123 12.04 3500
MM60BS120DUH 133400 75600 1700 2150 1.36 15570
30000 17000 1700 123 12.04 3500
MM100BS150DUH 200500 80900 1300 3400 218 21350
45100 18200 1300 194 19.29 4800

(' Based on 1500 hours Ly life and permissible speed.
(2) Heavy preload is standard.
(3 Data presented is for a single bearing in a DUH set.
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SUPER PRECISION

BALL SCREW
SUPPORT SERIES

PERFORMANCE DATA
METRIC SERIES
QUH

204 TIMKEN MACHINE TOOL CATALOG

Bearing Number

Tu
Static Limiting
Thrust
Capacity®

Cae
Dynamic Axial
Load Rating(1)3)

Speed
Rating

Axial Spring
Constant3

Drag Torque
(Preloaded Set)

Preload(2)3)
(Heavy)

MM12BS32QUH 22800 15400 5100 850 0.56 2000
5100 3500 5100 49 4.96 400
MM15BS35QUH 27400 16850 4500 980 0.60 2400
6200 3800 4500 5.6 5.31 500
MM17BS47QUH 49800 40500 3700 1510 0.64 6230
11200 9100 3700 8.6 5.65 1400
MM20BS47QUH 49800 40500 3700 1510 0.64 6230
11200 9100 3700 8.6 5.65 1400
MM25BS52QUH 54300 42300 3700 1560 0.49 5400
12200 9500 3700 8.9 6.90 1200
MM25BS62QUH 71200 48500 2700 2100 0.88 8900
16000 10900 2700 12.0 1.8 2000
MM30BS62QUH 71200 48500 2700 2100 0.88 8900
16000 10900 2700 12.0 178 2000
MM30BS72QUH 90700 58700 2100 2520 0.88 12450
20400 13200 2100 14.4 118 2800
MM35BS72QUH 90700 58700 2100 2520 0.88 12450
20400 13200 2100 14.4 118 2800
MM40BS72QUH 90700 58700 2100 2520 0.88 12450
20400 13200 2100 14.4 118 2800
MM45BS75QUH 101400 62700 1800 2770 1.12 13340
22800 14100 1800 15.8 9.92 3000
MM40BS90QUH 121900 67200 1700 3330 1.64 16010
27400 15100 1700 19.0 14.51 3600
MM50BS90QUH 121900 67200 1700 3330 1.64 16010
27400 15100 1700 19.0 14.51 3600
MM55BS90QUH 121900 67200 1700 3330 1.64 16010
27400 15100 1700 19.0 14.51 3600
MM35BS100QUH 186800 115600 1400 3500 2.04 25800
42000 26000 1400 20.0 18.05 5800
MM40BS100QUH 186800 115600 1400 3500 2.04 25800
42000 26000 1400 20.0 18.05 5800
MM45BS100QUH 186800 115600 1400 3500 2.04 25800
42000 26000 1400 20.0 18.05 5800
MM50BS100QUH 186800 115600 1400 3500 2.04 25800
42000 26000 1400 20.0 18.05 5800
MM75BS110QUH 153900 72100 1200 470 2.00 19570
34600 16200 1200 23.8 17.70 4400
MM55BS120QUH 266900 122800 1200 4310 272 31140
60000 27600 1200 24.6 24.08 7000
MM60BS120QUH 266900 122800 1200 4310 272 31140
60000 27600 1200 24.6 24.08 7000
MM100BS150QUH 401000 131500 900 6790 436 42700
90100 29500 900 38.8 38.59 9600

(1 Based on 1500 hours Ly life and permissible speed.
(2 Heavy preload is standard.
(3) Data presented is for two bearings in a QUH set mounted DB or DF.



BALL SCREW
SUPPORT SERIES

PERFORMANCE DATA
INCH SERIES
DUH/QUH

Bearing Number

To
Static Limiting
Thrust
Capacity®

Cae
Dynamic Axial
Load Rating(1)3)

Speed
Rating

Axial Spring
Constant3

Ball Bearings

Drag Torque
(Preloaded Set)

Preload@
(Heavy)

MM8306WI2HDUH 24900 24900 4400 750 032 3110
5600 5600 4400 43 2.83 700

MM9308WI2HDUH 35600 29800 3200 1050 0.44 4450
8000 6700 3200 6.0 3.89 1000

MM9310WI2HDUH 45400 36300 2500 1260 0.44 6230
10200 8150 2500 72 3.89 1400

MM9311WISHDUH 50700 38500 2100 1380 0.56 6670
11400 8650 2100 79 4.96 1500

MM9313WISHDUH 60900 41400 2000 1660 0.82 8010
13700 9300 2000 9.5 1.26 1800

MM9316WI3HDUH 77000 44500 1400 2080 1.00 9790
17300 10000 1400 1.9 8.85 2200

MM9321WI3DUH 115700 57400 1000 3400 1.02 21350
26000 12900 1000 19.4 9.01 4800

MM9326WI6HDUH 186800 94300 750 3630 1.26 26690
42000 21200 750 20.7 11.10 6000

MM8306WI2HQUH 49800 40500 3700 1510 0.64 6230
11200 9100 3700 8.6 5.66 1400

MM9308WI2HQUH 71200 48500 2700 2100 0.88 8900
16000 10900 2700 12.0 118 2000

MM8310WI2HQUH 90700 58700 2100 2520 0.88 12450
20400 13200 2100 14.4 118 2800

MM8311WI3HQUH 101400 62700 1800 2770 1.12 13340
22800 14100 1800 15.8 9.92 3000

MM9313WI5HQUH 121900 67200 1700 3330 1.64 16010
27400 15100 1700 19.0 14.52 3600

MM9316WI3HQUH 153900 72100 1200 4170 2.00 19570
34600 16200 1200 23.8 17.70 4400

MM8321WI3QUH 231300 93400 900 6800 2.04 42100
52000 21000 900 38.8 18.02 9600

MM9326WI6HQUH 373600 153000 600 7250 251 53380

84000 34400 600 4.4 22.22 12000

(11 Based on 1500 hours Lig life and permissible speed.
(2 Heavy preload is standard.
(3) Data presented is for a single bearing in a DUH set and for two bearings in a QUH set mounted DB or DF.
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SUPER PRECISION

BALL SCREW SUPPORT BEARING
CARTRIDGE UNITS
BSBU D — STANDARD AND HEAVY-DUTY BEARINGS

@ Designed and developed to give the machine manufacturer
a ready-made unit providing excellent stiffness and accuracy
in ball screw applications.

© Units combine the features of MM-BS-DU (Duplex) ball screw
support bearings with an accurately manufactured housing
and laminar ring seals.

® Each unitis prepacked with a measured quantity of high
quality bearing grease and requires no further lubrication.

@ Units are supplied with the bearings in pairs mounted in the
“DB” (“0") arrangement.

© Qther bearing arrangements can be accommodated if required.
Please consult your Timken representative with details of your
requirements or for suggested shaft and housing fits.

® Forload and speed ratings, refer to bearing data on page 203.

10 HOLES ¢'d2' EQUISPACED ON 'N' B.C. DIA.
4 HOLES ¢'d1' EQUISPACED ON 'F' B.C. DIA.

L |0.0002 |A —

1x45°
T
1d

D d
[P e

D

STANDARD SERIES — DIMENSIONAL TOLERANCES +0.13 mm ( + 0.005 in.) UNLESS OTHERWISE STATED.

Shaft Unit Number
Dia. (Bearing Set) © d di d2 d3 D Dy D2 D3 E F K L N P Wt.

17 BSBU17D60 47.0 17.000 43 6.6 36.0 60.000 26.0 64.0 90.0 44.26 425 320 13.0 76.0 32 11
16.996 59.987 43.24
(MM17BS47DUH) 1.85 0.6693 0.17 0.26 142 2.3622 1.02 252 3.54 1742 1.67 1.26 0.51 2.99 1.26 2.42
0.6691 2.3617 1.702
20 BSBU20D60 470 20.000 43 6.6 36.0 60.000 26.0 64.0 90.0 44.26 425 320 13.0 76.0 32 11
19.996 59.987 4324
(MM20BS47DUH) 1.85 0.7874 0.17 0.26 142 2.3622 1.02 252 3.54 1742 1.67 1.26 0.51 2.99 1.26 2.42
0.7872 2.3617 1.702
25 BSBU25D80 52.0 25.000 43 9.2 50.0 80.000 40.0 88.0 1200 50.26 595 320 15.0 102.0 44 23
24.996 79.987 49.24
(MM25BS62DUH) 2.05 0.9842 0.17 0.36 1.97 3.149%6 1.57 3.46 4.72 1.979 2.34 1.26 0.59 4.02 1.73 5.06
0.9841 3.1491 1.938
30 BSBU30D80 52.0 30.000 43 9.2 50.0 80.000 40.0 88.0 1200 50.26 59.5 320 15.0 102.0 44 22
29.996 79.987 49.24
(MM30BS62DUH) 2.05 1.1811 0.17 0.36 1.97 3.149%6 1.57 3.46 4.72 1.979 234 1.26 0.59 4.02 1.73 4.84
1.1809 3.1491 1.938
35 BSBU35D90 52.0 35.000 43 9.2 60.0 90.000 46.0 98.0 130.0 50.26 66.5 320 15.0 113.0 49 32
34.995 89.985 49.24
(MM35BS72DUH) 2.05 1.378 0.17 0.36 236 3.5433 1.81 3.86 5.12 1.979 262 1.26 0.59 4.45 1.93 7.04
1.3778 3.5427 1.938
40 BSBU40D90 52.0 40.000 43 9.2 60.0 90.000 46.0 98.0 1300 50.26 66.5 320 15.0 113.0 49 31
39.995 89.985 49.24
(MM40BS72DUH) 2.05 1.5748 0.17 0.36 2.36 3.5433 1.81 3.86 5.12 1.979 262 1.26 0.59 4.45 1.93 6.82
1.5746 3.5427 1.938
CHEAWDUTYSERIES
35 BSBU35D124 66.0 35.000 5.3 1.4 76.0 | 124.000 | 66.0 128.0 165.0 64.26 90.0 435 17.0 146.0 64 6.3
34.995 123.982 63.24
(MM35BS100DUH) 2.60 1.3780 0.21 0.45 299 4.8819 2.60 5.04 6.50 2.530 3.54 171 0.67 5.75 252 13.86
1.3778 4.8812 2.490
40 BSBU40D124 66.0 40.000 53 14 76.0 | 124.000 | 66.0 128.0 165.0 64.26 90.0 435 17.0 146.0 64 6.1
39.995 123.982 63.24
(MM40BS100DUH) 2.60 1.5748 0.21 0.45 299 4.8819 2.60 5.04 6.50 2.530 3.54 171 0.67 5.75 252 13.42
1.5746 4.8812 2.490
45 BSBU45D124 66.0 45.000 5.3 1.4 76.0 | 124000 | 66.0 128.0 165.0 64.26 90.0 435 17.0 146.0 64 6.0
44.995 123.982 63.24
(MM45BS100DUH) 2.60 1.7716 0.21 0.45 299 4.8819 2.60 5.04 6.50 2.530 3.54 1.7 0.67 5.75 252 13.20
1.7714 4.8812 2.490
50 BSBU50D124 66.0 50.000 5.3 1.4 76.0 | 124.000 | 66.0 128.0 165.0 64.26 90.0 35 17.0 146.0 64 59
49.995 123.982 63.24
(MM50BS100DUH) 2.60 1.9685 0.21 0.45 299 4.8819 2.60 5.04 6.50 2.530 3.54 17 0.67 5.75 252 12.89
1.9683 4.8812 2.490
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Ball Bearings

BALL SCREW SUPPORT BEARING
CARTRIDGE UNITS
BSBU Q — STANDARD AND HEAVY-DUTY BEARINGS

© Similarin design and features to the series BSBU D
except MM-BS-QU Quadruplex bearings are used.

10 HOLES ¢ 'd2' EQUISPACED ON 'N' B.C. DIA.
4 HOLES ¢'d1' EQUISPACED ON 'F' B.C. DIA.

—

; L S e
@ Units are supplied with the bearings in quad sets mounted 1x45 = @g} SEE
in the "DB" ("0") arrangement. b 17 T
© Consult your Timken representative for suggested shaft fits. Bl - ————-— dp o
© Forload and speed ratings, refer to bearing data on page 204. lL @({ﬁ i )
+ +

C
STANDARD SERIES — DIMENSIONAL TOLERANCES %0.13 mm ( = 0.005 in.) UNLESS OTHERWISE STATED.
Shaft Unit Number
Dia. (Bearing Set) © d di da d3 D D1 D2 D3 E F K L N P Wt.
17 BSBU17Q60 710 17.000 43 6.6 36.0 60.000 26.0 64.0 90.0 74.26 425 320 13.0 76.0 320 17
16.996 59.987 72.74
(MM17BS47QUH) 3.03 0.6693 0.17 0.26 1.42 2.3622 1.02 2.52 3.54 2.924 1.67 1.26 0.51 2.99 1.26 3.74
0.6690 2.3617 2.864
20 BSBU20Q60 710 20.000 43 6.6 36.0 60.000 26.0 64.0 90.0 74.26 425 320 13.0 76.0 320 1.7
19.996 59.987 7274
(MM20BS47QUH) 3.03 0.7874 0.17 0.26 1.42 2.3622 1.02 252 3.54 2.924 1.67 1.26 0.51 299 1.26 374
0.7872 2.3617 2.864
25 BSBU25080 82.0 25.000 43 9.2 50.0 80.000 40.0 88.0 120.0 80.26 59.5 320 15.0 102.0 44.0 35
24.996 79.987 78.74
(MM25BS62QUH) 323 0.9842 0.17 0.36 1.97 3.1496 1.57 3.46 472 3.160 2.34 1.26 0.59 4.02 173 7.0
0.9841 3.1491 3.100
30 BSBU30Q80 82.0 30.000 43 9.2 50.0 80.000 40.0 88.0 120.0 80.26 59.5 320 15.0 102.0 44.0 34
29.996 79.987 78.74
(MM30BS62QUH) 323 1.1811 0.17 0.36 1.97 3.1496 1.57 3.46 472 3.160 2.34 1.26 0.59 4.02 1.73 7.48
1.1809 3.1491 3.100
35 BSBU35090 82.0 35.000 43 9.2 60.0 90.000 46.0 98.0 130.0 80.26 66.5 320 15.0 113.0 49.0 4.6
34.995 89.985 78.74
(MM35BS72QUH 323 1.3780 0.17 0.36 2.36 3.5433 1.81 3.86 5.12 3.160 2.62 1.26 0.59 4.45 1.93 10.12
1.3778 3.5427 3.100
40 BSBU40Q90 82.0 40.000 43 9.2 60.0 90.000 46.0 98.0 130.0 80.26 66.5 320 15.0 113.0 49.0 45
39.995 89.985 78.74
(MM40BS72QUH) 323 1.5748 0.17 0.36 2.36 3.5433 1.81 3.86 5.12 3.160 262 1.26 059 4.45 1.93 9.90
1.5746 3.5427 3.100
CHEAVDUTYSERIES
35 BSBU35Q124 106.0 | 35.000 53 1.4 76.0 | 124.000 | 66.0 128.0 165.0 | 104.26 90.0 435 17.0 146.0 64.0 10.1
34.995 123.982 102.74
(MM35BS100QUH) | 417 1.3780 0.21 0.45 2.99 4.8819 2.60 5.04 6.50 4.105 3.54 1.7 0.67 5.75 2.52 22.22
1.3778 4.8812 4.045
40 BSBU40Q124 106.0 | 40.000 5.3 1.4 76.0 | 124.000 | 66.0 128.0 165.0 | 104.26 90.0 435 17.0 146.0 64.0 9.7
39.995 123.982 102.74
(MM40BS100QUH) | 447 1.5748 0.21 0.45 2.99 4.8819 2.60 5.04 6.50 4.105 3.54 1.7 0.67 5.75 2.52 21.34
1.5746 4.8812 4.045
45 BSBU45Q124 106.0 | 45.000 53 114 76.0 | 124.000 | 66.0 128.0 165.0 | 104.26 90.0 435 17.0 146.0 64.0 9.5
44.995 123.982 102.74
(MM45BS100QUH) 417 1.7716 0.21 0.45 2.99 4.8819 2.60 5.04 6.50 4.105 3.54 1.7 0.67 5.75 252 20.90
1.7714 4.8812 4.045
50 BSBU50Q124 106.0 | 50.000 53 114 76.0 | 124.000 | 66.0 128.0 165.0 | 104.26 90.0 435 17.0 146.0 64.0 9.3
49.995 123.982 102.74
(MM50BS100QUH) | 4.17 1.9685 0.21 0.45 299 4.8819 2.60 5.04 6.50 4.105 354 1.7 0.67 5.75 2.52 20.46
1.9683 4.8812 4.045
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SUPER PRECISION

BALL SCREW SUPPORT BEARING Doy N e
PILLOW BLOCK UNITS | «E:“
.

BSPB D — STANDARD AND HEAVY-DUTY BEARINGS J Z :
© Designed for ball screw applications. J m | 1_ }
@ Incorporates similar features to the series BSBU D but is } T \ 4
designed to bolt down onto a flat surface, parallel to the i\ | N
ball screw axis. FOOTHEBRT S | Lt ed o L
© Inthe standard unit, pilot holes for dowels are provided. L»I Eﬁsf'sﬁc%ndéw ﬁ@
© Units are supplied with the bearings in duplex sets § FReon 4 HOLES ¢'d3' 1X45
mounted in the "DB" ("0") arrangement. T A! i ] 0.0008
© Units with finished holes for dowels can be supplied by P W_<,> ! | 2HoLES dra2
special order if required. 1 f} | %
® Consult your Timken representative for suggested shaft fits. : |
® Forload and speed ratings, refer to bearing data on page 203. u =~

STANDARD SERIES — DIMENSIONAL TOLERANCES +0.13 mm ( + 0.005 in.) UNLESS OTHERWISE STATED.

Shaft|  Unit Number
Dia. | (Bearing Set) © d d d2 d3 dg D E F G H J K L N P R S T u Wt.

17 BSPB17D32 47.000 | 17.000 | 4.3 18 90 | 36.0 | 260 | 4426 @ 425 |47.000 17 62 320 1.0 |32000| 380 | 220 | 9.0 85 | 85 | 15

46.950 | 16.996 4324 46.987 31.987

(MM17BS47DUH) | 1.850 | 0.6693 | 0.17 | 031 | 035 | 142 | 1.02 | 1.742 | 1.67 |1.8504 | 0.67 | 244 | 126 | 0.04 |1.2598 | 150 | 087 | 035 | 033 | 337 | 3.30
1.848 | 0.6691 1.702 1.8499 1.2593

20 BSPB20D32 47.000 | 20.000 | 4.3 18 90 | 36.0 | 260 | 4426 @ 425 |47.000 17 62 320 1.0 |32000| 380 | 220 | 9.0 85 | 85 | 15
46.950 | 19.996 43.24 46.987 31.987

(MM20BS47DUH) | 1.850 |0.7874| 0.17 | 031 | 035 | 142 | 1.02 | 1.742 | 1.67 |1.8504 | 067 | 244 | 1.26 | 0.04 |1.2598| 150 | 0.87 | 035 | 033 | 337 | 330
1.848 | 0.7872 1.702 1.8499 1.2593

25 BSPB25D42 52.000 | 25.000 | 4.3 9.8 11.0 | 500 | 40.0 | 50.26 | 59.5 | 62500 | 20 85 420 1.0 |42000 420 | 250 | 100 | 100 | 1150 | 28
51.950 | 24.996 49.24 62.487 41.987

(MM25BS62DUH) | 2.047 | 0.9842 | 0.17 | 039 | 043 | 197 | 157 | 1979 | 2.34 |2.4606| 079 | 335 | 165 | 0.04 | 16535 165 | 098 | 039 | 039 | 453 | 6.16
2.045 | 0.9841 1.938 2.4601 1.6530

30 BSPB30D42 52.000 | 30.000 | 4.3 9.8 110 | 500 | 40.0 | 50.26 | 59.5 |62.500 20 85 420 1.0 |42000| 420 | 250 | 100 | 100 | 1150 | 27
51.920 | 29.996 49.24 62.487 41.987

(MM30BS62DUH) | 2.047 |1.1811| 0.17 | 039 | 043 | 197 | 157 | 1979 | 2.34 | 24606 | 079 | 335 | 1.65 | 0.04 |1.6535| 165 | 098 | 039 | 039 | 453 | 594
2.045 | 1.1809 1.938 2.4601 1.6530

35 BSPB35D50 52.000 | 35.000 | 4.3 130 | 130 | 60.0 | 460 | 50.26 | 66.5 |68.000 205 95 50 1.0 |50.000| 420 | 250 | 100 | 100 | 126.0 | 338
51.950 | 34.995 49.24 67.987 49.987

(MM35BS72DUH) | 2.047 | 1.3780 | 0.17 | 051 | 051 | 236 | 1.81 | 1979 | 262 |26772| 081 | 374 | 197 | 0.04 | 19685 1.65 | 098 | 039 | 039 | 496 | 836
2.045 | 1.3778 1.938 2.6767 1.9680

40 BSPB40D50 52.000 | 40.000 | 4.3 130 | 130 | 60.0 | 46.0 | 50.26 | 66.5 |68.000 205 95 50.0 1.0 |50.000| 420 | 250 | 100 | 100 | 126.0 | 37
51.950 | 39.995 49.24 67.987 49.987

(MM40BS72DUH) | 2.047 | 15748 | 0.17 | 051 | 051 | 236 | 1.81 | 1979 | 2.62 |2.6772| 081 | 374 | 1.97 | 0.04 |1.9685| 165 | 098 | 039 | 039 | 496 | 8.14
2.045 | 1.5746 1.938 2.6767 1.9680

35 BSPB35D65 | 66.000 | 35.000 | 5.3 118 | 180 | 76.0 | 660 | 64.26 | 90.0 |95.000 30.0 | 130.0 | 65.0 1.0 |65000| 53.0 | 320 | 13.0 | 150 | 1750 | 97

65.950 | 34.995 63.24 94.987 64.987

(MM35BS100DUH) | 2.598 | 1.3780 | 0.21 | 0.46 | 071 | 299 | 260 | 2530 | 354 |3.7402 | 1.18 | 512 | 256 | 0.04 |25590| 2.09 | 1.26 | 051 | 059 | 6.89 | 21.34
2.596 | 1.3778 2.490 3.7396 2.5585

40 BSPB40D65 66.000 | 40.000 | 5.3 118 | 180 | 76.0 | 66.0 | 64.26 | 90.0 |95.000 30.0 | 130.0 | 65.0 1.0 |65000| 53.0 | 320 | 13.0 | 150 | 1750 | 95
65.950 | 39.995 63.24 94.987 64.987

(MM40BS100DUH)| 2.598 | 1.5748 | 0.21 | 046 | 071 | 299 | 260 | 2530 | 3.54 |[37402 | 1.18 | 512 | 256 | 0.04 |25590 | 2.09 | 1.26 | 051 | 059 | 6.89 | 20.90
2.596 | 1.5746 2.490 3.7396 2.5585

45 BSPB45D65 66.000 | 45.000 | 53 118 | 180 | 76.0 | 66.0 | 64.26 | 90.0 | 95.000 | 30.0 | 130.0 | 65.0 1.0 |65000 530 | 320 | 130 | 150 | 1750 | 93
65.950 | 44.995 63.24 94.987 64.987

(MM45BS100DUH)| 2.598 | 1.7716 | 0.21 | 046 | 071 | 299 | 260 | 2530 | 3.54 |[37402 | 1.18 | 512 | 256 | 0.04 |25590 | 2.09 | 1.26 | 051 | 059 | 6.89 | 20.46
2.596 | 1.7714 2.490 3.7396 2.5585

50 BSPB50D65 66.000 | 50.000 | 5.3 118 | 180 | 76.0 | 660 | 64.26 | 90.0 |95.000 30.0 | 130.0 | 65.0 1.0 |65000| 53.0 | 320 | 13.0 | 150 | 175.0 | 91
65.950 | 49.995 63.24 94.987 64.987

(MM50BS100DUH)| 2.598 | 1.9685 | 0.21 | 046 | 071 | 299 | 260 | 2530 | 3.54 |[37402 | 1.18 | 512 | 256 | 0.04 |25590 | 2.09 | 1.26 | 051 | 059 | 6.89 | 20.02
2.596 | 1.9683 2490 3.7396 2.5585
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BALL SCREW SUPPORT BEARING
PILLOW BLOCK UNITS

BSPB @ — STANDARD AND HEAVY-DUTY BEARINGS

© Similar in design and features to the Series BSPB D,
except MM-BS-QU Quadruplex bearings are used.

Units are supplied with the bearings in quad sets mounted
inthe "DB" ("0") arrangement.

Consult your Timken representative for suggested shaft fits.
For load and speed ratings, refer to bearing data on

page 204.

Shaft
Dia.

Unit Number
(Bearing Set)

di da d3 ds

Ball Bearings
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17 BSPB17032 77.00 | 17.000 | 43 18 90 | 360 | 260 | 7426 | 425 |47.000 17 62 320 | 1.0 |32000| 680 | 220 | 9.0 85 | 855 | 26
76.95 | 16.996 1274 46.987 31.987

(MM17BS47QUH) | 3.031 | 0.6693 | 0.17 | 031 | 035 | 142 | 1.02 | 2924 | 167 |1.8504| 067 | 244 | 1.26 | 0.04 |1.2598 | 268 | 087 | 035 | 033 | 337 | 572
3.03 |0.6691 2.864 1.8499 1.2593

20 BSPB20032 77.00 | 20.000 | 4.3 18 90 | 360 | 260 | 7426 | 425 |47.000 17 62 320 | 1.0 |32000| 680 | 220 | 9.0 85 | 855 | 25
76.95 | 19.996 7274 46.987 31.987

(MM20BS47QUH) | 3.031 | 0.7874| 0.17 | 031 | 035 | 1.42 | 1.02 | 2924 | 167 |1.8504| 067 | 244 | 1.26 | 004 |1.2598| 268 | 0.87 | 035 | 033 | 337 | 550
3.03 |0.7872 2.864 1.8499 1.2593

25 BSPB25042 82.00 | 25.000 | 4.3 9.8 1.0 | 500 | 40.0 | 80.26 | 59.5 | 62.500 | 20 85 420 | 1.0 [42000| 720 | 250 | 100 | 10.0 | 1150 | 4.6
81.95 | 24.996 78.74 62.487 41.987

(MM25BS62QUH) | 3.228 | 0.9842 | 0.17 | 039 | 043 | 1.97 | 157 | 3.160 | 2.34 |24606| 079 | 335 | 1.65 | 0.04 |1.6535 283 | 098 | 039 | 039 | 453 | 10.12
3.226 | 0.9841 3.100 2.4601 1.6530

30 BSPB30042 82.00 | 30.000 | 43 9.8 11.0 | 500 | 40.0 | 80.26 | 59.5 |62.500| 20 85 420 | 1.0 |42000| 720 | 250 | 10.0 | 100 | 115.0 | 45
81.95 | 29.996 78.74 62.487 41.987

(MM30BS62QUH) | 3.228 | 1.1811| 0.17 | 039 | 043 | 197 | 157 | 3160 | 2.34 |2.4606| 079 | 335 | 1.65 | 004 |16535| 283 | 098 | 039 | 039 | 453 | 9.90
3.226 | 1.1809 3.100 2.4601 1.6530

35 BSPB35050 82.00 | 35.000 | 43 | 13.0 | 130 | 60.0 | 46.0 | 80.26 A 66.5 |68.000 | 20.5 95 50 1.0 |50.000 720 | 250 | 100 | 100 | 126.0 | 6.2
81.95 | 34.995 78.74 67.987 49.987

(MM35BS72QUH) | 3.228 | 1.3780 | 0.17 | 051 | 051 | 236 | 1.81 | 3.160 | 262 |26772| 081 | 374 | 1.97 | 004 |19685 283 | 098 | 039 | 039 | 496 | 13.64
3.226 | 1.3778 3.100 26767 1.9680

40 BSPB40Q50 82.00 | 40.000 | 43 | 13.0 | 130 | 60.0 | 46.0 | 80.26 | 66.5 |68.000 | 20.5 95 500 | 1.0 |50.000| 720 | 250 | 100 | 10.0 | 1260 | 6.0
81.95 | 39.995 78.74 67.987 49.987

(MM40BS72QUH) | 3.228 | 15748 | 0.17 | 0.51 | 051 | 236 | 1.81 | 4105 | 262 |26772| 081 | 374 | 1.97 | 004 |1.9685| 2.83 | 098 | 039 | 039 | 496 | 13.20
3.226 | 1.5746 4.045 26767 1.9680

35 BSPB35D65 | 106.00 | 35.000 53 | 11.8 | 180 | 760 | 66.0 |104.26 | 90.0 | 95.000| 30.0 | 130.0 | 650 | 1.0 |65000| 930 | 320 | 130 | 150 | 1750 | 159
105.95 | 34.995 102.74 94.987 64.987

(MM35BS100QUH)| 4.173 | 1.3780 | 0.21 | 046 | 071 | 299 | 260 | 3.160 | 3.54 |3.7402| 1.18 | 512 | 256 | 0.04 |25590| 366 | 1.26 | 051 | 059 | 6.89 | 3498
4171 | 1.3778 3.100 3.73% 2.5585

40 BSPB40065 106.00 | 40000 53 | 118 | 180 | 760 | 66.0 |104.26 | 90.0 |95.000| 30.0 | 1300 | 650 | 1.0 |65000 930 | 320 | 13.0 | 150 | 175.0 | 157
105.95 | 39.995 102.74 94.987 64.987

(MM40BS100QUH)| 4.173 | 15748 | 0.21 | 046 | 071 | 299 | 260 | 4105 | 354 |3.7402| 1.18 | 512 | 256 | 0.04 |25590 366 | 126 | 051 | 059 | 6.89 | 34.54
4171 | 1.5746 4.045 3.73%6 2.5585

45 BSPB45065 106.00 | 45000 | 53 | 118 | 180 | 76.0 | 66.0 |104.26 90.0 |95000 30.0 | 1300 | 650 | 1.0 |65000 930 | 320 | 13.0 | 150 | 1750 | 154
105.95 | 44.995 102.74 94.987 64.987

(MM45BS100QUH) | 4.173 | 1.7716 | 0.21 | 046 | 071 | 2.99 | 260 | 4105 | 3.54 [3.7402| 1.18 | 512 | 256 | 0.04 |25590 | 366 | 1.26 | 0.51 | 059 | 6.89 | 33.88
4171 | 1.7714 4.045 3.7396 2.5585

50 BSPB50065 106.00 | 50000 53 | 118 | 180 | 760 | 66.0 |104.26 | 90.0 | 95000  30.0 | 1300 | 650 | 10 |65000 930 | 320 | 13.0 | 150 | 1750 | 151
105.95 | 49.995 102.74 94.987 64.987

(MM50BS100QUH) | 4.173 | 1.9685 | 0.21 | 046 | 071 | 299 | 260 | 4105 | 3.54 [3.7402| 1.18 | 512 | 256 | 0.04 |25590 366 | 1.26 | 051 | 059 | 6.89 | 33.22
4171 | 1.9683 4.045 3.73% 2.5585
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SUPER PRECISION

M6
Grease

fitting l‘_ _’IX :

BALL SCREW SUPPORT BEARINGS
SEALED, DOUBLE-ROW FLANGED STYLE

|
N

MMF SERIES pu— _
© Specifically designed for ball screw applications. T
® Integral double-row design supports axial and | X T
combined loads. D J __-__I____ i d D,
© Nominal contact angle 60 degrees for superior axial rigidity i
and accuracy. N
@ Low torque, integral contact seals. L L
© Easy and flexible installation without external clamping. T W+ %
© Sealed duplex configuration standard with optional seals, d | | L_
shields, ceramic balls and quadruplex sets available. b
MMF Series Flanged
d D C C Coa Speed n r Dy d
Bearing Number Bore 0.D. Width Wt. Dynamic Static Rating Outer Inner Min. Max.
METRIC
MMF512BS55PP DM 12 55 25 0.40 15300 18000 4700 056 03 331 250
(38) (156) (254)
MMF515BS60PP DM 15 60 % 0.47 16100 20200 4290 056 03 37.0 216
(3.8) (7.6) (254)
MMF517BS62PP DM 17 62 25 0.49 16800 22200 4000 056 03 378 284
(38) (156) (254)
MMF520BS68PP DM 20 68 28 064 21800 30600 3400 06 03 132 345
(5.1) (7.6) (254)
MMF525BS75PP DM 2 75 28 0.76 23200 36200 2900 056 03 495 406
(5.1) (7.6) (254)
MMF530BS80PP DM 30 80 28 0.84 24500 41500 2600 056 03 54.3 456
(5.1) (156) (254)
MMF540BS100PP DM a0 100 34 150 36300 65800 2070 056 03 68.7 575
(6.4) (7.6) (254)
MMF550BS115PP DM 50 115 34 137 40500 85900 1670 056 03 826 ns
(6.4) (156) (254)
MMF550BS140PP DM 50 140 54 4.89 95400 164300 1460 056 056 996 811
(6.4) (89) (254)
MMF560BS145PP DM 60 145 45 428 71200 139700 1400 056 056 1000 89.0
(756) 89) (254)
INCH
MMF512BS55PP DM 0.4724 2.1654 0.9843 0.88 3450 4050 4700 0.024 0.012 1304 0.905
(0.00015) (0.0003) (0.0100)
MMF515BS60PP DM 0.5906 2.3622 0.9843 1.04 3600 4550 4290 0.024 0.012 1.456 1.088
(0.00015) (0.0003) (0.0100)
MMF517BS62PP DM 0.6693 24409 0.9843 108 3775 5000 4000 0.024 0.012 149 1117
(0.00015) (0.0003) (0.0100)
MMF520BS68PP DM 0.7874 26772 1.1024 142 4900 6875 3400 0.024 0.012 1.700 1357
(0.0002) (0.0003) (0.0100)
MMF525BS75PP DM 0.9843 2.9528 1.1024 168 5200 8150 2900 0.024 0.012 1943 1599
(0.0002) (0.0003) (0.0100)
MMF530BS80PP DM 11811 3.1496 1.1024 186 5500 9350 2600 0.024 0.012 2.138 1795
(0.0002) (0.0003) (0.0100)
MMF540BS100PP DM 15748 3.937 13386 34 8150 14800 2070 0.024 0.012 2704 2.264
(0.00025) (0.0003) (0.0100)
MMF550BS115PP DM 19685 45276 13386 437 9100 19300 1670 0.024 0.012 3.25 2815
(0.00025) (0.0003) (0.0100)
MMF550BS140PP DM 19685 55118 2126 1078 21500 36900 1460 0.024 0.024 3919 3.192
(0.00025) (0.00035) (0.0100)
MMF560BS145PP DM 2.3622 5.7087 17717 9.43 16000 31400 1400 0.024 0.024 3.938 3.308
(0.0003) (0.00035) (0.0100)

(1) Grease fitting spacing (S) is conditional to the quantity of bolt holes: 3 holes, S = 60°; 4 holes, S = 45°; 6 holes, S = 30°; 8 holes, S = 22.5"; 12 holes, S = 15",
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Ball Bearings

d2 b J t
Bolt Groove Bolt Circle Hole Inertia
Housing Shaft Dia. Holes Width Diameter Spacing Axial Radial Moment Preload

320 19.0 6.5 3 3 42 120 380 60 0.062 645
345 215 6.5 3 3 46 120 400 65 0.076 670
36.5 235 6.5 3 3 48 120 450 72 0.097 780
425 215 6.5 4 3 53 90 650 103 0212 1780
48.0 335 65 4 3 58 90 750 18 0.415 2000
53.5 385 6.5 6 3 63 60 860 135 0.6 2335
67.0 49.0 85 4 3 80 90 1000 160 1728 2780
81.0 63.0 85 6 3 94 60 1250 200 4.288 3335
98.5 66.0 105 12 3 13 30 1400 220 20.94 6784
98.0 120 85 8 3 120 45 1300 210 10.184 4225

1.26 0.748 0.256 3 0.118 1.654 120 217132 0.34284 0.021186466 145
1.358 0.846 0.256 3 0.118 181 120 2.2856 0.37141 0.025970506 150
1.437 0.925 0.256 3 0.118 1.89 120 25713 0.411408 0.033146567 175
1.673 1.083 0.256 4 0.118 2.087 90 3714 0.588542 0.072444044 400
1.890 1.319 0.256 4 0.118 2.283 90 4.2855 0.674252 0.141812634 450
2.106 1.516 0.256 6 0.118 248 60 4.91404 0.77139 0.205030314 525
2638 1.929 0.335 4 0.118 3.15 90 5714 0.91424 0.590487304 625
3.189 2.408 0.335 6 0.118 3.701 60 7.1425 1.1428 1.465283311 750
3.878 2598 0.413 12 0.118 4.449 30 7.999%6 1.25708 7.155557959 1525
3.858 2.835 0.335 8 0.118 4724 45 7.4282 1.19994 3.480047863 950
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SUPER PRECISION

BALL SCREW SUPPORT BEARINGS
SEALED, DOUBLE-ROW
CARTRIDGE STYLE

MMN SERIES

© Specifically designed for ball screw applications.
@ Integral double-row design supports axial and

combined loads. b T od
©® Nominal contact angle 60 degrees for superior axial rigidity
and accuracy. .
® Low torque, integral contact seals.
© Easy and flexible installation for both fixed and rotating nut .
designs. MMN Series
® Sealed duplex configuration standard with optional seals,
shields, ceramic balls and quadruplex sets available.
d D C C Coa | Speed r r D1 di Inertia
Bearing Number Bore 0.D. Width Wt.  |Dynamic Static | Rating | Outer  Inner | Max. Min. |Housing Shaft | Axial Radial Moment Preload
METRIC
MMN512BS42PP DM 12 1] 2% 020 | 15300 18000 | 4700 | 06 03 | 250 331 | 320 190 | 380 60 0.062 645
(38)  (64)  (250)
MMN515BS45PP DM 15 45 25 023 | 16100 20200 | 4290 | 06 03 | 276 370 | 385 215 | 400 65 0.076 670
(38 (64)  (258)
MMN517BS47PP DM 17 a7 25 024 | 16800 22200 | 4000 | 06 03 | 284 378 | 365 235 | 450 72 0.097 780
(38)  (64)  (258)
MMNS520BS52PP DM | 20 52 28 032 | 21800 30600 | 3400 | 06 03 | 345 432 | 425 215 | 650 103 0212 1780
(1) (16)  (258)
MMNS525BS57PP DM | 25 57 28 035 | 23200 36200 | 2900 | 06 03 | 406 493 | 480 335 | 750 18 0.415 2000
(5.1) (7.6) (254)
MMNS530BS62PP DM | 30 62 28 040 | 24500 41500 | 2600 | 0.6 03 | 456 543 | 535 385 | 860 135 06 2335
(5.1) (1.6) (254)
MMN540BS75PPDM 40 75 3% 064 | 36300 65800 | 2070 | 06 03 | 575 687 | 670 490 | 1000 160 1728 2780
(6.4) (1.6) (254)
MMNS50BS90PP DM | 50 90 3% 091 | 40500 85000 | 1670 | 06 03 | M5 826 | 810 630 | 1250 200 4.288 3335
(6.4) (1.6) (254)
MMNS50BS110PP DM | 50 110 54 242 | 95400 164300 | 1460 | 06 06 | 811 996 | 985 660 | 1400 220 2094 6784
©4 (89  (258)
MMNS60BS110PP DM | 60 110 45 182 | 71200 139700 | 1400 | 06 06 | 80 1000 | 980 720 | 1300 210 10.184 4225
(16) (89  (258)
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Ball Bearings

d D C C Coa | Speed r r Dy d Inertia

Bearing Number Bore 0.D. Width Wt.  |Dynamic Static | Rating | Outer  Inner Min. Max. |Housing Shaft | Axial Radial Moment Preload

MMN512BS42PP DM | 0.4724  1.6535  0.9843 0.44 3450 4050 4700 | 0.024 0012 | 1.304 0985 | 1.259  0.748 | 2.17132 0.34284 | 0.021186466 145
(0.00015) (0.00025) (0.0100)

MMN515BS45PP DM | 05906  1.7717  0.9843 0.5 3600 4550 4290 | 0024 0012 | 1456  1.088 | 1.358 0.846 | 2.2856 0.37141 | 0.025970506 150
(0.00015) (0.00025) (0.0100)

MMN517BS47PP DM | 0.6693  1.8504  0.9843 0.54 3775 5000 4000 | 0024 0012 1.49 117 | 1437 0925 | 25713  0.411408 | 0.033146567 175
(0.00015) (0.00025) (0.0100)

MMN520BS52PP DM | 0.7874  2.0472  1.1024 0.70 4900 6875 3400 | 0.024 0012 | 1700 1.357 | 1.673 1.083 | 3.7141 0.588542 | 0.072444044 400
(0.0002) (0.0003) (0.0100)

MMN525BS57PP DM | 0.9843  2.2441  1.1024 0.78 5200 8150 2900 | 0.024 0012 | 1.943 1599 | 1.890 1.319 | 4.2855 0.674252 | 0.141812634 450
(0.0002) (0.0003) (0.0100)

MMN530BS62PP DM | 1.1811  2.4409  1.1024 0.88 5500 9350 2600 | 0.024 0012 | 2138 1795 | 2106 1.516 | 4.91404 0.77139 | 0.205030314 525
(0.0002) (0.0003) (0.0100)

MMN540BS75PPDM 15748 29528  1.3386 1.42 8150 14800 | 2070 | 0.024 0.012 | 2704 2264 | 2638 1.929 5714 091424 | 0.590487304 625
(0.00025) (0.0003) (0.0100)

MMN550BS90PP DM | 1.9685  3.5433  1.3386 2.02 9100 19300 | 1670 | 0.024 0.012 | 3250 2815 | 3.189 2408 | 7.1425  1.1428 | 1.465283311 750
(0.00025) (0.0003) (0.0100)

MMN550BS110PP DM | 1.9685  4.3307  2.126 5.34 21500 36900 | 1460 | 0.024 0024 | 3919 3.192 | 3878 2598 | 7.9996 1.25708 | 7.155557959 | 1525
(0.00025) (0.00035) (0.0100)

MMN560BS110PP DM | 2.3622  4.3307  1.7717 4.02 16000 31400 | 1400 | 0.024 0.024 | 3938 3308 | 3858 2.835 | 7.4282  1.19994 | 3.480047863 950
(0.0003) (0.00035) (0.0100)
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SUPER PRECISION

EX-CELL-0 SPINDLE BEARINGS

© “EX" Series (Timken WI construction) designed to meet Ex- © Measurement of shafts and housings (or reconditioning of
Cell-0 replacement requirements for inch nominal spindles parts) should determine replacement bearing style.

with bore and 0.D. tolerances nominal to plus. © Shafts and housings should be checked (and reworked) to

© “XWO0" Series (Timken WO separable construction) designed avoid improper shaft and housing fits.
to meet Ex-Cell-0 replacement requirements for inch nominal
spindles with bore and 0.D. tolerances nominal to minus.

@ Preload selection should be based on operating speed and
lubrication system of spindle.

MM-EX
REPLACEMENT BEARINGS FOR EX-CELL-O SPINDLES

Ex-Cell-0 Speed Rating
Bearing Number Part No. Grease
MM20EXCR DU FS223 20 0 0.3752 0.3750 1.1252 1.1250 0.6875 0.6775 65000
MM30EXCR DU FS223 30 0 0.6252 0.6250 1.5002 1.5000 1.0000 0.9900 35000
MMB30EXCR DU 5 30 5 0.6252 0.6250 1.5002 1.5000 1.0000 0.9900 25000
MMS50EXCR DU FS223 50 0 0.8127 0.8125 2.0002 2.0000 1.0000 0.9900 30000
(" MMB50EXCR DU 10 50 10 0.8127 0.8125 2.0002 2.0000 1.0000 0.9900 18000
MMS50EXCR DU 50 50 50 0.8127 0.8125 2.0002 2.0000 1.0000 0.9900 5000
MMS55EXCR DU 10 55 10 0.8127 0.8125 2.0002 2.0000 1.0000 0.9900 22000
MM57EXCR DU FS223 57 0 1.0627 1.0625 2.2502 2.2500 1.0000 0.9900 30000
MMS57EXCR DU 10 57 10 1.0627 1.0625 2.2502 2.2500 1.0000 0.9900 15000
MMBS57EXCR DU 50 57 50 1.0627 1.0625 2.2502 2.2500 1.0000 0.9900 5000
MMB67EXCR DU FS223 67 0 1.2502 1.2500 24377 24375 1.2500 1.2400 30000
MMS67EXCR DU 10 67 10 1.2502 1.2500 24377 24375 1.2500 1.2400 12500
MMB67EXCR DU 30 67 30 1.2502 1.2500 24317 24375 1.2500 1.2400 7500
MMB67EXCR DU 75 67 75 1.2502 1.2500 24377 2.4375 1.2500 1.2400 4500
MMS0EXCR DU 20 90 20 1.6252 1.6250 3.4377 3.4375 1.6250 1.6150 10000
MMS0EXCR DU 100 90 100 1.6252 1.6250 3.4377 3.4375 1.6250 1.6150 4500
MMS0EXCR DU 150 90 150 1.6252 1.6250 3.4377 3.4375 1.6250 1.6150 2700
MMS0EXCR DU 250 90 250 1.6252 1.6250 3.4377 3.4375 1.6250 1.6150 900
(2 MM92EXCR DU 20 92 20 1.7502 1.7500 3.4377 3.4375 1.6250 1.6150 12000
(2 MM92EXCR DU 100 92 100 1.7502 1.7500 3.4377 3.4375 1.6250 1.6150 4500
(2 MM92EXCR DU 150 92 150 1.7502 1.7500 3.4377 3.4375 1.6250 1.6150 2700
(2 MM92EXCR DU 250 92 250 1.7502 1.7500 3.4377 3.4375 1.6250 1.6150 900
MM115EXCR DU 30 115 30 2.2502 2.2500 4.7502 4.7500 2.2500 2.2400 5000
MM115EXCR DU 250 115 250 2.2502 2.2500 4.7502 4.7500 2.2500 2.2400 3600
MM115EXCR DU 350 115 350 2.2502 2.2500 4.7502 4.7500 2.2500 2.2400 1800
MM135EXCR DU 20 135 20 1.2502 1.2500 2.6877 2.6875 1.2500 1.2400 8000
MM135EXCR DU 75 135 75 1.2502 1.2500 26877 2.6875 1.2500 1.2400 4000
MM155EXCR DU 150 155 150 2.7502 2.7500 4.7502 4.7500 2.2500 2.2400 4000
MM155EXCR DU 300 155 300 2.7502 2.7500 4.7502 4.7500 2.2500 2.2400 1800
MM165EXCR DU 200 165 200 3.5002 3.5000 6.3127 6.3125 3.0000 2.9900 2800
MM165EXCR DU 400 165 400 3.5002 3.5000 6.3127 6.3125 3.0000 2.9900 1200
Do not interchange with MM-XWO. (1 Four slots in outer ring faces.
MM-EX produced to nominal plus tolerance. (2 No keyway in bore.
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Ball Bearings

TIMKEN MM-EX AND MM-XWO BEARINGS FOR REPLACEMENT ON EX-CELL-0 SPINDLES
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0ld design, MM-EX New Design, MM-XW0
Bore and 0.D. Tolerance Bore and 0.D. Tolerance

Nominal + Tolerance Nominal - Tolerance

"WI" Construction "WO0" Construction

MM-XWo0
REPLACEMENT BEARINGS FOR EX-CELL-O SPINDLES

E— Speed Rating

Bearing Number Part No. Preload Grease 0il Mist
MM20XWOCRDU E9103A XLO 20-107 0 0.37500 0.37485 1.1250 1.1248 0.6875 0.6675 40000 65000 80000
MM30XWOCRDU E9103C XLO 30-57 10 0.62500 0.62485 1.5000 1.4998 1.0000 0.9800 27000 30000 35000
MM30XWOCRDU E9103A XLO 30-107 0 0.62500 0.62485 1.5000 1.4998 1.0000 0.9800 35000 40000 60000
MMB55XWOCRDU E9103E XLO 55-27 50 0.81250 0.81235 2.0000 1.9998 1.0000 0.9800 5000 8000 12000
MMB55XWOCRDU E9103C XLO 55-57 20 0.81250 0.81235 2.0000 1.9998 1.0000 0.9800 20000 22000 24000
MMB55XWOCRDU E9103A XLO 55-107 0 0.81250 0.81235 2.0000 1.9998 1.0000 0.9800 24000 27000 45000
MM57XWOCRDU E9103F XLO 57-17 100 1.06250 1.06235 2.2500 2.2498 1.0000 0.9800 2000 4000 6000
MM57XWOCRDU E9103C XLO 57-57 20 1.06250 1.06235 2.2500 2.2498 1.0000 0.9800 18000 20000 22000
MM57XWOCRDU E9103A XLO 57-107 0 1.06250 1.06235 2.2500 2.2498 1.0000 0.9800 22000 25000 35000
MM67XWOCRDU E9103F XLO 67-17 90 1.25000 1.24980 2.4375 2.4373 1.2500 1.2300 36000 4500 6000
MM67XWOCRDU E9103C XLO 67-57 20 1.25000 1.24980 2.4375 2.4373 1.2500 1.2300 12500 15000 20000
MM67XWOCRDU E9103A XLO 67-107 0 1.25000 1.24980 2.4375 2.4373 1.2500 1.2300 16000 20000 30000
MM90XWOCRDU E9103F XLO 90-17 250 1.62500 1.62480 3.4375 3.4372 1.6250 1.6050 1000 2000 4000
MM90XWOCRDU E9103D XLO 90-47 175 1.62500 1.62480 3.4375 3.4372 1.6250 1.6050 3000 5000 8000
MM90XWOCRDU E9103C XLO 90-57 100 1.62500 1.62480 3.4375 3.4372 1.6250 1.6050 5000 7000 11000
MM90XWOCRDU E9103A XLO 90-77 20 1.62500 1.62480 3.4375 3.4372 1.6250 1.6050 10000 14000 20000
MM115XWOCRDU E9103E XLO 115-27 300 2.25000 2.24980 4.7500 4.7496 2.2500 2.2300 1000 2000 3000
MM115XWOCRDU E9103C XLO 115-47 150 2.25000 2.24980 4.7500 4.7496 2.2500 2.2300 3000 4500 7000
MM115XWOCRDU E9103A XLO 115-77 30 2.25000 2.24980 4.7500 4.7496 2.2500 2.2300 6000 8000 15000
MM135XWOCRDU E9103C XLO 135-67 50 1.25000 1.24980 2.6875 2.6873 1.2500 1.2300 6000 7000 12000
MM135XWOCRDU E9103A XLO 135-10 70 1.25000 1.24980 2.6875 2.6873 1.2500 1.2300 15000 19000 28000
MM155XWOCRDU E9103D XLO 155-37 300 2.75000 2.74980 4.7500 4.7496 2.2500 2.2300 1000 2000 3000
MM155XWOCRDU E9103B XLO 155-67 150 2.75000 2.74980 4.7500 4.7496 2.2500 2.2300 4000 5000 6500
MM155XWOCRDU E9103A XLO 155-87 50 2.75000 2.74980 4.7500 4.7496 2.2500 2.2300 6000 7000 10000
MM165XWOCRDU E9103E XLO 165-27 800 3.50000 3.49975 6.3125 6.3121 3.0000 2.9800 500 1000 2000
MM165XWOCRDU E9103C XLO 165-57 250 3.50000 3.49975 6.3125 6.3121 3.0000 2.9800 2000 3000 5000
MM165XWOCRDU E9103A XLO 165-87 50 3.50000 3.49975 6.3125 6.3121 3.0000 2.9800 5000 6500 9000

Do not interchange with MM-EX.
MM-XWO produced to nominal minus tolerance.
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SUPER PRECISION
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