

















DESIGN CONFIGURATIONS

Angular Contact

Thin Section Series

; Bail Load Ratings ({bs.)
Basic . : . - Approx.
Bearing Bore 0.D. Width Land Diameter Radius Compleme.nt .Radlal ‘ Thru.st Weight
Size B D Wo Wi Li Lo R No. Size | Dynamic | Static Static (qrams)
c Rs Ts
610 .3750 .6250 .1560 — 458 .542 .010 16 1/16 186 90 128 2.7
812 .5000 .7500 .1560 — 588 672 .010 21 1/16 212 124 169 36
1014 6250 .8750 .1560 — 713 797 010 24 1/16 222 145 193 41
1216 .7500 1.0000 .1560 — .838 922 .010 30 1/16 250 185 249 5.0
1418 8750 1.1250 .1560 — 958 1.042 010 32 /16 252 200 260 5.4
1622 1.0000 1.3750 .1875 — 1.140 1.235 015 28 3/32 584 504 969 13.1
1721 1.0625 1.3125 .1560 — 1.145 1.230 .010 38 1/16 272 241 289 6.8
2024 1.2500 1.5000 .1560 — 1.333 1.417 010 44 1/16 290 282 359 77
2226 1.3750 1.6250 1560 — 1.458 1.542 .010 48 1/16 302 309 39 8.6
2428 1.5000 1.7500 .1560 — 1.583 1.667 .010 52 1/16 313 337 424 9.1
2430 1.5000 1.8750 1875 — 1.640 1.735 015 40 332 680 747 1389 18.5
2630 1.6250 1.8750 .1560 — 1.708 1.792 010 56 1/16 324 364 457 10.0
3240 2.0000 2.5000 .2500 — 2175 2325 025 42 1/8 1177 1397 1293 40.8
3242 2.0000 2.6250 3125 — 2219 2.406 040 34 5/32 1603 1730 1940 63.5
4048 2.5000 3.0000 .2500 — 2.675 2.825 .025 52 1/8 1296 1756 1605 50.0
4050 2.5000 3.1250 .3125 — 2719 2.906 040 42 5/32 1762 2177 2336 77.1
4856 3.0000 3.5000 2500 — 3175 3.325 025 62 1/8 1408 2116 1917 59.0
4858 3.0000 3.6250 3125 — 3219 3.406 040 50 9/32 1906 2624 2863 90.7
5664 3.5000 4.0000 .2500 — 3675 3.825 .025 70 1/8 1455 2340 1853 63.5
5666 3.5000 4.1250 3125 — 3719 3.906 .040 58 5/32 1985 2944 2722 1 109.0
6472 4.0000 4.5000 .2500 — 4.175 4.325 025 80 1/8 1556 2690 2120 72.6

R =The maximum radius of shaft or housing fillet that the bearing corner will clear.

C =Dynamic radial capacity @ 33 1/3 RPM for 2500 hours average life (L-10 ife is 500 hours). [For larger sizes with OD up to 12", see pages 28-29.|

Rs =Static radial capacity.
Ts =Static thrust capacity.

Standard Specifications

Tolerances

MPB manufactures Thin Section and Torque Tube bearings
according to AFBMA specifications, where applicable. Toleran-
ces vary with the size and precision level, and are shown on page
19.

Radial Play
Standard radial play is defined on page 18.

Lubrication

An excess of MIL-L-6085 instrument oil is provided, except for
double-sealed bearings (ZZ), which are provided with Beacon
325 grease. Other lubricants are available upon request. See
page 20.
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DESIGN CONFIGURATIONS

Fractured Race

MPB Fractured Race Bearings have outer races that are radially frac-
tured in one location. This permits the race to be opened for com-

Y

plete flexibility in the choice of ball complement and separator in a AT —T
T A ,L deep groove radial bearing. High strength, stainless steel holding //// //ﬂ b
Lo ( bands are then pressed on the ground shoulders to retain tight abut- T @ R
T ment and perfect alignment of the fractured surface during handling Lo T
Li I and normal operation. Fractured race bearings are available in both
full ball complement and retainer configurations. Some of the more ‘
TN A B common design variations are discussed below. B
i) Wi —J
Example P/N’s: $1724B5 and S1724BMES5
Torque Tube Series
, Full Ball Load Ratings ™~ (Ibs.)
Basic ) . _ . - Approx.
. Bore 0.D. Width Land Diameter Radius | Complement Radial Thrust
Bearing - - - Weight
. B D Wo Wi Li Le R No. Size | Dynamic | Static Static
Size (grams)
C Rs Ts
1017 6250 1.0625 .2500 .2810 .780 918 .015 21 1/8 918 600 — 145
1219 .7500 1.1875 .2500 .2810 .893 1.043 .015 24 1/8 980 706 R 16.8
1421 .8750 1.3125 .2500 .2810 1.020 1.168 015 27 1/8 1035 814 —_ 19.0
1724 1.0625 1.5000 .2500 .2810 1.210 1.360 015 32 1/8 1117 991 _ 22.7
2128 1.3125 1.7500 .2500 .2810 1.458 1.606 015 38 1/8 1201 1207 — 27.2
2532 1.5625 2.0000 .2500 2810 1.707 1.856 .015 44 1/8 1277 1422 e 31.8
2936 1.8125 2.2500 .2500 .2810 1.947 2.097 015 50 1/8 1349 1638 _ 36.3
3342 2.0625 2.6250 .2500 2810 2.262 2412 015 58 1/8 1440 1924 e 54.4
3746 2.3125 2.8750 .2500 .2810 2.521 2.663 015 64 1/8 1503 2140 — 59.0
4152 2.5625 3.2500 3125 3750 2784 3.010 .015 48 3/16 2781 3545 — | 100.0
4556 2.8125 3.5000 3125 .3750 3.034 3.257 015 52 3/16 2876 3869 — | 109.0
4962 3.0625 3.8750 3125 3750 3.377 3.600 .015 58 3/16 3019 4354 — 11180

R =The maximum radius of shaft or housing fillet that the bearing corner will clear.

C =Dynamic radial capacity @33 1/3 RPM for 2500 hours average life (L-10 life is
500 hours).

Rs =Static radial capacity.

Ts = Static thrust capacity. No values are shown since fractured bearings are
designed primarily for radial or combination load.

* For Phenolic retainer configurations see the Angular Contact series for ball
complement and C and Rs ratings. For other options consult the factory.
**| oad ratings shown for full bali complement bearings.

Design Variations

All Fractured Race Torque Tube and some Thin Section series
bearings may be ordered with extended inner rings. Torque
Tube bearings with the extended inner are interchangeable with
standard A-500 series bearings.

Retainers

The fractured race design allows for the inclusion of any (or no)
separator. Where integral shields are specified, however, only
Teflon slug (ST). Additional data - page 15.

Shields and Seals

The unique integral shield design is the only closure that may be
used with the fractured race bearings. For additional data refer
to page 16.

A chart showing the more common available design configura-
tions is presented on pages 10-11.
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DESIGN CONFIGURATIONS

Fractured Race

Thin Section Series

. Fult Ball Load Ratings ™~ (1bs.)
Basic ) . - . - Approx.
. Bore 0.D. Width Land Diameter Radius ;. Complement Radial Thrust
Bearing - - Weight
. B Wo Wi Li L% R No. Size | Dynamic | “Static Static
Size {grams)
c Rs Ts
610 3750 .6250 1560 — .458 .542 .010 24 1/16 244 136 o 2.7
812 .5000 7500 .1560 —_ 588 672 .010 3 1/16 276 183 _— 3.6
1014 .6250 8750 .1560 — 713 197 .010 37 1/16 298 224 o 4.1
1216 7500 1.0000 1560 — .838 922 .010 43 1/16 317 265 — 50

R =The maximum radius of shaft or housing fillet that the bearing corner will clear.
C =Dynamic radial capacity @33 1/3 RPM for 2500 hours average life (L-10 life is

500 hours}.
Rs =Static radial capacity.

Ts = Static thrust capacity. No values are shown since fractured bearings are
designed primarily for radial or combination load.

How is it Produced?

* For Phenolic retainer configurations see the Angular Contact series for ball

complement and C and R ratings. For other options consult the factory.
**{ oad ratings shown for full ball complement bearings.

1. The outer race is scored on
the O.D. prior to heat treating.
Inner and outer races are finish
ground to high precision toleran-
ces and paired for size. Ball size
is selected for desired internal
clearance.

3. Special tools open the outer
race sufficiently so that it may be
assembled over balls, retainer (if
one is used) and inner race.
Release of expanding force al-
lows outer race to close tightly.

2. The outer race is fractured by
our special process. This step
allows subsequent assembly of a
full ball complement or a maxi-
mum ball complement in a one
piece retainer without the use of
loading slots or counterbored
races.

4. Holding wires are pressed
onto shoulder grooves on the
O.D. of the outer race to prevent
opening of the outer race during
handling and installation of the
bearing.

Standard Specifications

Tolerances

Lubrication

MPB manufactures Thin Section and Torque Tube bearings
according to AFBMA specifications, where applicable. Toleran- integral-shielded configurations (Bl), which are provided with
ces vary with the size and precision level, and are shown on page Beacon 325 grease. Other lubricants are available upon re-
19. quest. See page 21.

An excess of MIL-L-6085 instrument oil is provided, except for

Radial Play
Standard radial play is defined on page 18.

Packaging
Individual plastic bag.
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DESIGN CONFIGURATIONS

Configuration Availability

Conrad Assembly

Basic Size Bore | O.D.

MC MCE MCK MCKE | MCHH | MCHHE |MCKHH [MCKHHE| ST STE STHH | STHHE
° . o [ o e ] [ 1017 .6250 1.0625
o ° ° ° o [ [ . ° ] ) o 1219 .7500 1.1875
o ° ! ® ° ) ® o 1421 .8750 1.3125
[ o [ ° ® o . ° [ ° o o 1724 1.0625 1.5000
o . . . ° o ° ® 2128 1.3125 | 1.7500
e ° [ ° [ ® ) [ ) ® L ] 2532 1.5625 2.0000
] . ] ) [ [ ] [ 2936 1.8125 | 2.2500
° ° ] ° ° ° ] ° 3342 2.0625 | 2.6250
] o ° ® e L) [ L) 3746 2.3125 2.8750
® ° o ° ° [ e L) 4152 2.5625 3.2500
° . ® ° [ ® ° ° 4556 2.8125 3.5000
° [ o [ ° ° . ) 4962 3.0625 3.8750

4 |8 4| K8 | K| & A | el [l | | K

AT | AT ;| Y [ ST AT { T | GOl | OO | SIS [ SRR ] Sy [ SRR
) ° ° ° . ) . ] ) ° . ° 610 .3750 .6250
. ® ) ) . ° ° ° ° ° . ° 812 .5000 .7500
. . ° ) . L] ] o ° ) ° ° 1014 .6250 .8750
] . ° ) . ° ] ] ° ° ° ° 1216 .7500 1.0000
) ] ° ° ° ° ° 1418 .8750 1.1250
o 1622 1.0000 | 1.3750
. . ) ° . ° ° ® 1721 1.0625 | 1.3125
] ] . ° ) ) ] ° 2024 1.2500 1.5000
o . . ° ° ° . ° 2226 1.3750 | 1.6250
) ] L ° ° 0 ] ° 2428 1.5000 | 1.7500
. 2430 1.5000 | 1.8750
) ] ® ) ] ° ) ° 2630 1.6250 1.8750
. ° ° ° 3240 2.0000 | 2.5000
) ® 3242 2.0000 | 2.6250
° ® 4048 2.5000 | 3.0000
. ) 4050 25000 | 3.1250
. ° 4856 3.0000 | 3.5000
o ® 4858 3.0000 | 3.6250
. ° 5664 3.5000 | 4.0000
) ) 5666 3.5000 | 4.1250
° J ° 6472 4.0000 | 4.5000

o Standard configurations available Please Note:

- For other available options refer to pages 15 and 16.

— Al shielded bearings also available with seals.

10
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DESIGN CONFIGURATIONS

Configuration Availability

Angular Contact Fractured Race

M ME MSO MSOE B BE BM BME BST BSTE BSO BSOE Bl BIE BIST BISTE
[ ® ® [} [ ] [ ] [ ] ® [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ® [ ] [ ® L 4 [ ] [ ] [ ] [ ] [ ] [ ] [} [ ] [ ] ®
® ® [ [ ] [ ] ® [ ] ® ® o L ] [ ] [ [ [ ] ®
[ ] ® [ ] ® ® ® [ ] [ [ J [ ] [ ] [ [ ] [ ] [ ] [
o [ ] ® [ ] [ ] [ ] [ [ ] [ ] ® [ ] [ ] o [ ] [ [ J
[ ] [ ] o [ J [ ® [ ] ® ® [ ] [ [ ] [ ] ® [ ] ®
® [ ] ® [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ® [ ® [ ] ®
[ ® [ ] [ ] ® ® [ ] [ J ® L ] [ ] ® [ ] [ ] [ J ®
[ ] [ ] ® [ ] [ ] ® [ [ ] [ ] [ ] [ ] [ ] o [ ] o [ ]
[ ] [ o [ ] [ [ ] [ ] ® [ ] [ ] [ [ ] [ ] ® [ ] o
® [ ] o [ [ ] [ ] [ ] [ ] [ ] [ ] L ] ® [ ] [ ] [} ®
[ ] [ ] ® [ o [ ] [ [ ] [ ] [ ] L ] [ ] [ [ [ ] [
(e (73 V7 VA V2722 ALY (7 V72 V7722 ) ALY, YL 727 LAY LY
® [ ® L ® ® [ ] [ ] ® [ ] [ ] o [ ® [ ] ®
[ ® [ ] ® [ ] [ ] ® [ ] [ ] [ ] [ ] ® [ o [ [ ]
[ [ ] ® ® [ ] ® [ J ® o [ ] ® [ ] ® o [ ] [ J
[ ] o L ] [ ] [ ] ® [ ] [ ] ® o [ o [ ] ® ® ®
® ® o [ ]

[ ]

[ [ ] [ [ ]

[ ] ® [ ] [ ]

[ ® [ ] [ ]

® [ ] [ ] [ ]

[ ]

[ ] ® [ ] [ ]

® [ ]

[ ®

[ ] [

o [ ]

® o

[ [ ]

[ ] ®

[ ] [ ]

[ ] o
e Standard configurations available Please Note:

~For other available options refer to pages 15 and 16.
~All shielded bearings also available with seals.
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DESIGN CONFIGURATIONS

Special Designs

Integral Bearing Assemblies

HOW CAN MPB HELP YOU SOLVE YOUR BEARING PROBLEM?
e Let MPB look at the proposed design in the early stages so that the bearing can be sized properly and the most economical

bearing assembly used.

o Where possible, use standard catalog bearings when performance and cost objectives can be met with a minimum amount of

compromise in overall requirements.

e Be alert to the possibilities of making substantial savings and improvements in performance through the use of special bear-
ings where unusual features can be incorporated by integrating the bearing components with the shaft and housing. Many
times, the final design is surprisingly simple and performance is improved.

-C-

-C-

L L L

ORIGINAL DESIGN
1. Flanged housing.

2. Bore ground for close bearing fit.
3. Two retaining rings and grooves.

FINAL DESIGN

1. Flange integral with outer ring.

2. Reduced width.

3. Better runout control -B- to -A- and -C- to -A-.

ORIGINAL DESIGN

1. Discrete, preloaded, angular contact
bearings.

2. Precision bearing fit attained with
precisely ground housing shoulder,
counterbore, shaft shoulder, outside
diameter and adhesive joints.

3. High contamination potential.

4. Marginal control of surface -A- runout
and moment loading rigidity.

4, Cost reduction — Fewer components and operations.

INTERIM DESIGN

1. Shielded, preloaded, cartridge bear-
ing.

2. Assembly simplified and risk of bear-
ing contamination decreased.

3. Increased control of surface -A- runout
and moment loading rigidity.

[-A-]
IRNEAN

FINAL DESIGN

1. Shielded, preloaded, fully integral
design.

2. Operations/components affiliated with
non-integral bearing fit and adhesive
joints eliminated.

3. Minimal contamination risk.

4. Maximum control of surface -A- runout
and moment loading rigidity.

12
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DESIGN CONFIGURATIONS

Special Designs

Special Bearing Assemblies

Special bearing assemblies have been a large part of MPB capabilities for many years.

Such features as:
e Non-standard bore, OD and/or width.

e Flanges, threaded shoulders, tapped holes and notches.
® Special internal geometry—race curvature, ball size, four point contact and integral shields.

e Combination of components to form integral assemblies.

.587

1.907

]

Double row outer, cartridge bearing with separated inners for
external spring preloading. Used as computer disc drive ac-

tuator bearing.

k- .280--

T 2.0625
%]
0625
[ 2.86250
7]

ke 562 ——

2.6250

g

5000
%]

2.0625

2775
%]

——
Individually double shielded, preloaded pair of bearings with
special spacers and flange. For aircraft antenna support or
related applications.

562—
e S

30
\\\\\\\V/////

23125 2.0625
]

N
Four point contact, gothic
arch, single sealed bearing
with phenolic cage for con-
trolled end play in limited
space.

.857

1.5000
3

Flanged double row outer, separate in-
ners, DB preloaded, extrawide, angular
contact bearing.

Preloaded pair of inner
relieved angular contact
bearings with integral
shields.

lk—.312

le—.o79

1.0625

1.3125
%]

Flanged doul;lgrBW outer, separate in-
ners, DB preloaded, integral shielded
angular contact bearing.

Stack of four angular contact
bearings with DT/DB preload
for heavy thrust load and
maximum stability.

Integrally shielded, fractured
outer ring, full complement
bearings, DB preloaded with
a special outer ring spacer.

.500

N\
(\>/////// //ff
\\\\\\\‘7////

Spherically self-aligning, double row
outer, separate inner, DB preloaded,
double shielded bearing.
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ENGINEERING DATA

Materials

Material selection is a critical consideration in the design of a ball
bearing. Very often the interaction of the balls, races, retainer
and lubricant with each other and the environment is the limiting
factor in the overall performance of the bearing. MPB'’s exten-
sive experience in the development and manufacture of ball
bearings and bearing assemblies is a valuable resource for
proper material selection.

Every component and raw material purchased by MPB is con-
trolled by a material specification, generally exceeding industry,
government and customer specifications. These specifications
are constantly reviewed and updated to reflect new quality stand-
ards. Each lot of material is inspected to the material specifica-
tion prior to being released to production. Bearing material
requirements include hardenability, grain size, chemical
analysis, and carbide and inclusion ratings. Furthermore, bear-
ing rings and balls are checked in-process for hardness, dimen-
sional stability and, if applicable, corrosion resistance. These
quality requirements result in improved surface finish, resistance
torolling contact fatigue and improved operating characteristics.

MPB maintains an advanced heat treat department utilizing
vacuum furnaces and other special equipment. Vacuum hard-
ening allows MPB to meet the strictest military and commercial
requirements for temperature uniformity along with producing a
bright surface finish.

RING AND BALL MATERIALS

AISI 440C Stainless Steel is a high carbon, 18% chromium
steel which provides both high hardness and corrosion resis-
tance for bearing applications. The heat treatment for the thin
section bearings yields a minimum hardness of Rockwell C 58
and an operating temperature of 350°F. The heat treatment is
also specifically designed to give the bearings good size stability
and maintain corrosion resistance. MPB uses predominantly
440C made by the argon oxygen decarburization process forthe
Thin Section bearings over 2 inches in diameter. For the Thin
Section product under 2 inches, MPB uses 440C made by
electro-slag remelting.

SAE 52100 is a high carbon 1 1/2% chromium steel which of-
fers high hardness and extremely uniform microstructure. The
minimum hardness required of 52100 (Rockwell C 60) is slight-
ly higher than that of 440C, resulting in greater wear resistance.
52100 can be used at operating temperatures as high as 350°F
in certain conditions. Thin Section 52100 rings are made from
material manufactured by electric furnace melting followed by
carbon deoxidation and vacuum degassing.

M-50 high speed steel contains 4 1/2% molybdenum, 4%
chromium, and 1% vanadium. This material has proven par-
ticularly suited to main shaft bearings in gas turbine engines,
however, it solves many other application problems as well.
M50 has much greater wear resistance than both 440C and
52100 and can operate at temperatures as high as 600°F. All
M50 used at MPB is made by vacuum induction melting followed
by consumable electrode vacuum arc remelting (VIMVAR).

Double vacuum melting achieves the highest degree of cleanli-
ness and uniformity of structure for this material.

Beryllium copper is a 2% beryllium precipitation hardening
alloy used in applications where non-magnetic and electrical
conductivity properties are required. It has far less hardness
(Rockwell C 38 minimum), wear resistance, and strength than
conventional bearing materials; therefore, the load ratings are
lower.

RETAINER, SHIELD AND SEAL MATERIALS

The physical characteristics of the retainer material are very criti-
cal to the overall perfformance of the bearing. There are several
different materials used for Thin Section bearing retainers, each
carefully selected for a particular design. A more detailed
description of retainer types and material is included in the
"Retainer" section of this catalog.

Standard Thin Section and Torque Tube bearing shields and
seals are made from Buna-N molded rubber seals which can be
used to 225°F. Viton is specified for higher temperature applica-
tions up to 400°F.

Stainless steel shields and shield retaining wires are made from
AISI 300 series for maximum corrosion resistance. In non-mag-
netic bearings, beryllium copper is used.

NEW MATERIALS

MPB has a group of materials engineers and technicians specifi-
cally devoted to the research and development of new bearing
materials and surface treatments to enhance performance and
life. In particular, MPB is a leader in the development of all-
ceramic and ceramic hybrid bearings, CVD coated balls and
other special surface treatments. These advanced material ap-
proaches can solve such application problems as excessive ad-
hesive or fretting wear, performance in high temperature,
vacuum, or corrosive environments, non-magnetic requirement,
and high speed operation. in addition, MPB has active develop-
ment programs investigating powdered metal stainless and tool
steels, cobalt alloys and hightemperature stainless steel. MPB's
laboratory is equipped to do extensive material evaluations and
bearing testing under simulated conditions.

RING MARKING

Certain radial lines may be present on one bearing face, indicat-
ing that the bearing was made by MPB and identifying the
material. These identifying marks are shown below.

/\ 45° /_\ 90°

| —

440C 52100

14
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ENGINEERING DATA

Retainers

The correct choice of retainer for a Thin Section bearing is often
critical to assuring bearing performance sufficient for application
requirements.

Aside from its obvious function as a ball separator, the retainer
contributes vitally to overall bearing performance and will in part
determine a bearing'’s:

® Maximum rotational speed (dN).
® Torque characteristics.

As application needs dictate, MPB is prepared to offer specially
configured retainers, fabricated from materials with unique
properties and capabilities. A few examples are:

e High strength steel, silver plated.
o Filled TFE, sacrificial, dry film lubricant.
e Polyimide, through-porous for high oil retention.

The MPB Product Engineering staff recommends and offers their
assistance in retainer selection whenever there are questions as

e Temperature limits.
e Lubricant system.

Thin Section Retainers

to applicability.

Useful Features”

Limitations™

Can be vacuum_impregnated
with oil for long life. ' Assembl

has maximum ball complement.
Speeds to 750,000 dN.

Ambient temperature to 275°F.
Unidirectional thrust load with
Angular Contact. Not recom-
mended for low speed torque.

Highest strength. High tempera-
tur% ca| abilityg to SOOQF. Spgeds
to 1.008,000 dN.

Unidirectional thrust load with
Angular Contact. Not recom-
mended for low speed torque.

Can be vacuum impregnated
with oit for long life. Accepts
thrust loads in both directions.
speeds to 500,000 dN.

Ambient temperature to 275°F.
Not recommended for low speed
torque.

Low friction torque at speeds to

0,000 Accepts thrust
Ioa(tis in both directions.
cost.

Low

Ambient temperature to 275°F,
Not recommended for low speed
torque.

Very low breakaway frictional
tortwe. _ Accepts thrust load in
both directions. Speeds to
10,000 dN. Cryogenic to 500°F.

Lower load capacity than SO
design.

encircle

Very low breakaway friction.
Speeds to 10,000 dN. Cryogenic
to 500°F.

Unidirectional thrust load with
Angular Contact.

Low cost retainer can operate at
temggratures to 600°F. Speeds
to 200,000 dN.

Unidirectional thrust load with
Angular Contact. Not recom-
mended for low speed torque.

No ball

Bearin Retainer
Typeg Type Material Design Description
Code
Angular — Angular Contact outer race
Contact or M Phenolic S relieved and fractured outer race,
Fractured Laminate non-separable bearings with
Race SSg5527 | one-piece machined retainer.
Angular Alumi RN Angular Contact outer race
S S
Contact or MT uminum | ZEE990R | felSved and fractared outer race,
Fractured Bronze tg\ non-separable bearings with
Race N&se527 | one-piece machined retainer.
Deep , Balls in deep groove bearin
Groove MC Phenolic separated b A gne-piece sna;?—
Only Laminate in machined retainer.
Deep Balls in deep groove bearing
: ®
Groove MCK Minapar Il separated by a one-piece snap- | 50
Only in molded retainer.
Balls in bearing separated by in-
All Types ST Teflon dividual plastic tubing slugs.
Angular
Balls in bearing are separated b
Contact or [Ye) Teflon plastic toroids whic {
Fractured every other ball.
Race
CAntgulflr 50% Balls are separated by a one-
ontact or S 430 SST piece, stamped-thru pocketed
Fractured / retainer.
Race oC
Angular Full Ball Bearing has full ball complement
Contact or - Comple- assembled with fractured outer
Fractured races or angular contact
R ment relieved outer rings.
ace separator,

High radial load capacity and
radial stiffness_available in frac-
E‘Uﬁed design. Speeds to 150,000

Little thrust foad capacity. High
torque due to ball rubbing. Am-
bient to 350°F.

* dN = Bearing ID (mm) X RPM of inner ring. (In some cases, higher values are possible given circulating oil or oil mist lubrication.)

**temperatures given are limits for the retainer material only.

PRECISION THIN SECTION BEARINGS
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ENGINEERING DATA

Shields and Seals

Some applications may not allow the use of open bearings.
Shields may be used to help retain lubricant and protect against
light contamination. Light contact seals may be used in instru-
ment or industrial applications requiring exposure to severe con-
tamination.

The standard shield for MPB Thin Section and Torque Tube Con-
rad bearings is a Buna-N (nitrile) rubber molded lip shield (Figure
1). This design incorporates a stainless steel insert which is
precisely located within the retention groove of the outer race,
andis held in place by the compression of the rubber bead. The
bead prevents lubricant bleeding at the outer race during high
speed operation, even with outer race rotation. The bore of the
rubber molding is trimmed to be concentric with the OD and
provide a close clearance at the inner ring land. Another shield
configuration which is available for selected sizes is a stainless
steel shield held in place by a retaining wire (Figure 2). This
shield can be used in applications where the Buna-N shield
would not be suitable due totemperature or environmental limita-
tions. Both configurations provide good protection against
gross contamination and have little or no effect on frictional
torque levels. Because the shields do not contact the inner land,
shields would not be suitable in applications where fine (<.002")
contamination is present.

In applications with fine contaminants, a seal provides the
greatest protection. However, because the seal must make con-
tact with the inner land, the frictional torque level can be up to

____ SHIELD

__—— CLEARANCE

Figure 1

RETAINING
41_—WIRE

_——SHIELD

T CLEARANCE

Figure 2

ten times higher than that for an open or shielded bearing.

The standard seal design for MPB's Thin Section and Torque
Tube bearings is similar to the standard shield, except that the
bore of the rubber molding is controlled to cause positive con-
tact with the innerring. The inner ring land is modified to provide
an angled sealing surface (Figure 3). Buna-N rubber is the
standard rubber compound for both the shields and seals.
Other high temperature rubber compounds, such as Viton, can
be supplied for seals requiring greater resistance to heat or
chemicals.

Fractured race bearings cannot use standard shields or seals
due to the thin cross-sectional area between the shield recess
and the holding wire recess. A special, integral shield machined
as part of the inner ring eliminates the problem for such bearings
(Figure 4). Integral shields can be supplied on both equal width
and extended inner ring versions.

This type of shield would have little or no effect on frictional
torque due to clearance between the shield OD and outer land.
The integral shield clearance effectively blocks external con-
tamination larger than .005".

In addition to these standard shields and seals, special designs
have been developed by MPB for demanding applications
where a standard configuration would not suffice. Consult MPB
Product Engineering for more information.

___SEAL
RUBBING
CONTACT
Figure 3
N (Y| T CLEARANCE
T INTEGRAL SHIELD
Figure 4
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Radial Play, End Play and Contact Angle

The radial play value in a specific ball bearing application is an
important design consideration. Radial play or diametral
clearance is the total theoretical radial movement of the outer
ring with respect to the inner ring when the inner ring is fixed.
Radial play is specified independently of quality or ABEC
tolerance class. Ball bearings are assembled to radial play
values depending upon where and how the bearing is used.

Radial play directly affects the operating contact angle and free
axial or end play in a ball bearing. The axial play or end play is
the total axial movement of the inner ring with respect to the fixed
outer ring under a reversing axial gage load. The end play
depends on the radial play, track curvatures and ball diameter.
The following formula shows the relationship between these
parameters:

Pe =V4Bd Pg - PR2

where: Pg = End Play

B = Curvature Function

The contact angle is normally controlled indirectly by a radial
play specification. In some applications that require closely con-
trolled bearing deflections, the contact angle may be specified
and measured directly. For larger Thin Section bearings (4" OD
and above) a standard contact angle is normally specified due
to the difficulty in measuring their radial play.

RELATIONSHIP BETWEEN RADIAL PLAY, END PLAY
AND CONTACT ANGLE

Figures 6 and 7 permit designers to calculate the approximate
relationship between radial play, and contact angle and end play
for bearings having standard inner and outer race curvatures.
Since curvature significantly effects this relationship, any bear-
ing with special curvatures will have a different relationship. The
values obtained are averages and should not be interpreted as
acceptance or manufacturing limits. The end play values are not
applicable to single angular contact bearings. These graphs
may be used to determine the required internal clearance range
from a predetermined end play or contact angle value.

d = Ball Diameter % e
Pr = Radial Play %0 =
45 L | a2
The curvature function (B) is .08 for Thin Section bearings under 40 — e
2.00" OD, and .05 for all Torque Tubes and remaining Thin Sec- 35 — // = /a2
tion bearings. ) e ] aner
Cfﬁ'éfg 25 e e il e
When bearing endplay is removed by shimming or axially load- ~ (OEGREES) A T e
ing a bearing, aline through the ball-to-race contact points forms s e el
an angle with a line perpendicular to the bearing axis. This angle 1]
is the bearing contact angle (Figure 5). The contact angle af- Ny =
fects the amount of deflection and stress leve! within axially 5
loaded bearings. 0
2 4 6 8 10 12 14 16 18 20 22 24 26 28
MOUNTED RADIAL PLAY (.00019
— Figure 6: Contact Angle vs. Radial Play
CONTACT ANGLE, 8,
“ /% o .
) 15 3/8
<% 14
AN 13
12 o 114
PE / 2 “ //
0 | 318
o / L1 | 5/32*
TOTAL .
Figure 5 END PLAY g L+ e
(001) T L1 a3z
T
The contact angle is also related to radial play, ball size, raceway 6 ol B el B 116"
curvature and applied load. This relationship for bearings under 5 s ; ] ]
no load is: 4 |
//
_ PR 8 =
COS Bo = 1 m 2
1
where: B, = Initial Contact Angie
Pgr = Radial Play 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
B = Curvature Function MOUNTED RADIAL PLAY (.0001%)
d = Ball Diameter Figure 7: End Play vs. Radial Play
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Radial Play, End Play and Contact Angle <o,

RADIAL PLAY SELECTION

The standard radial play or contact angle values for the different
bearing sizes and types are shown in Table 1. These values are
considered optimum for most applications.

Specify a looser radial play to:

e Allow for a press fit on one or more races (approx. 80%
of an interference fit is reflected in loss of radial play or
reduction in contact angle).

® Provide higher contact angles under thrust loads to re-
duce stress levels and bearing torque.

e Provide greater axial rigidity in preloaded pairs.

® Allow for greater static and dynamic misalignment.

Specify tighter radial play to:
® Control cocking or end play when a preloaded pair is

impractical.
e Control radial motion of a single bearing.

Bearing Ball Standard
Description Size Radial Play
(inches)
Conrad 1/16*, 3/32" .0003 - .0008
Conrad — ABEC 5T-7T 1/8" .0005 - .0011
(up to 4962 size) 5/32 .0006 - .0012
3/16" .0007 - .0015
Conrad-Class 1 &3 1/8" and larger .0005-.0015

Conrad All Contact Angle 18° Nominal
(5664 and over)

Angular Contact 1/16", 3/32" .0003 - .0008
Angular Contact 1/8" and larger .0007 - .0012

(up to 4962 size)

Angular Contact All Contact Angle 25° Nominal
(5664 and over)

Fractured Race 1/16*, 3/32" .0003 - .0008
Fractured Race 1/8" and larger .0005 - .0015

Table 1: Radial Piay

Tolerances

MPB manufactures Thin Section bearings in 3 standard
precision grades.

The two highest grades, ABEC 7T and 5T, are in exact accord-
ance with AFBMA* standards where applicable. The races are
specially finished to provide the ultimate in smooth running
operation. These grades should be chosen for applications
where the highest level of performance is required.

The Class 3 grade bearings are intended for use in less precise
applications where performance characteristics such as low
torque and noise normally associated with ABEC 5T and 7T are
not required.

The 610 and 812 sizes listed at the beginning of each section are
still controlled by ABEC 5P and 7P of AFBMA even though
dimensionally they are classified as Thin Section bearings.

Diameter Tolerance: The significant difference between
ABEC 5P and 7P and ABEC 5T and 7T is the greater tolerance
allowed for out-of-roundness for the Thin Section bearings.
AFBMA recognizes the difficulty of manufacturing these bear-

* AFBMA—Anti-Friction Bearing Manufacturers Association

ings and has included a min./max. out-of-roundness allowance
for the bore and OD. Bearings with fractured outer races require
an additional out-of-round allowance as the chart on page 19
shows. This out-of-round condition is not detrimental to bear-
ing performance as the raceways will conform to the roundness
of the housing or shaft when mounted.

Gaging and Inspection: Gaging Thin Section bearings re-
quires extreme care and special equipment to insure accurate
readings. Air gaging is used to measure all critical dimensions
since contact gages can actually deflect the pant. If reference
measurements are taken, two gram maximum gaging pressure
or air gaging should be used. The actual mean diameter for
mounting and calibration purposes is the average of the high
and low reading if using a 2-point gage. On more critical ap-
plications, the average size may be determined more accurate-
ly by using more than two readings.

Special Tolerance Requirements: Specific tolerance con-
trols for certain dimensions can be maintained for the more criti-
cal applications on a special order basis. Please consult MPB
Product Engineering for assistance.
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Tolerances

Tolerance Data

INNER RING OUTER RING
BORE OUTSIDE
DIAMETER DIAMETER
TOLERANCES = g =
ARE IN .0001 INCHES ; 5 uth " :’—;’ - N é 5 % - é
ABEC BASIC SIZE 2B |2 |2 | % |22 8s|x |2 &2 |52 2|8 |22 8
CLASS S |25 |2 |2 |8 /8|2 |2 % |2 |38 8 |g |55 5°
7P +0 +00
610, 812 -2 +0 | -2 +1 +1 +1 +1 | -10 | -2 | +0 -2 +3 [+15] +1 |+15| +2
7T 1014
1017 +5
1216 +1 | -3 |+15 +1.5[+15 +3
1219, 1421, 1724 +05| -2.5 +1 -3 +6 | +2
1418, 1721 +1 | -3 +2 -4 —
2024, 2226, 2428, 2430, 2630 +2 | -4
2128 +1 | -3 +1 -3 +6
2532 -3 ~4 +1.5
2936, 3342, 3746, 3240 +0 -4 +2 |+15 | +2 | +2
3242, 4048, 4050 -3
4152,4556,4962,4856,4858 +1.5] 4.5 -4 -5 +8 +3 +2 | +2 +3
5664, 5666, 6472 +2
5P +0 +00
610, 812 -2 +0| -2 |+15| +2 | +3 | 43 |10 | -2 | +0 -2 +4 | +2 | +2 | 43 | +3
5T |1014 +1 -3 | +2 +1 | -3
1017 +7
1216 +2 | -4 +4
1219 +1 | -3 -4 -5 +7 | +3
1418, 1721 +2 | -4 +3 -7 —
1421, 1724 +1 ] -3 +1 -5 +7
2024, 2226, 2428, 2430, 2630{ +0 +00
-3 +3 | -6 +3 -50 +3 -7 —
2128 +1 | -4 +1 -5 | +7
2532 +8 +4
2936, 3342, 3746, 3240 +0
3242, 4048, 4050 -4 -5 +4 | +3 +4
4152, 4556, 4962, 4856 +2 | -6 -5 | +2 7 | +9 | +4 | +3 +5
4858, 5664, 5666, 6472
CLASS 3/610, 812, 1014, 1017, 1216 | +2 +3 | -3 +4 | +3 | +4 | +5 {+00 | -4 | +1 -5 +8 | +4 | +3 | +4 | +5
1219, 1421, 1724 -50 | -5 -6 +5 | +4 +6
2128 +3 +4 | 4 +5 | +3
2532, 2936 -6 -7 +9 | +6
3240, 3242 +2
3342, 3746, 4048, 4050 -4 +6 | +4 +6
4152, 4556, 4962 +0 -9 | +10| +8 | +5 | +5 | +7
4856, 4858 -8
5664, 5666, 6472 +3 +5 | +5 — +8 | +8 | +8
-5

* Total Width Tolerance for Duplex Pairs: +.000", —.015"
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Lubrication

A lubricant may be visualized as a separating layer between two
sliding surfaces, the purpose of which is to inhibit surface wear
while maintaining the lowest possible frictional torque level. The
ball and raceway surfaces, although precision honed, appear
microscopically as a pattern of "hills and valleys." When rubbed
together under the high unit loading inherent in point contacts,
these asperities can weld together, then break off, initiating an
adhesive wear process which ultimately fails the bearing. Ad-
hesive wear is inhibited by:

® Elastohydrodynamic (EHD) film.
e Boundary lubrication.
o Mixed film lubrication.

EHD films are generated dynamically in a rotating bearing,
depending on the lubricating fluid's property of increasing vis-
cosity with increasing pressure. Ball-to-race contacts can be
effectively separated by the high viscosities generated under
typical pressures expressed in hundreds of thousands of
pounds per square inch. Once separated by a distance greater
than asperity height, the surfaces will not contact and adhesive
wear will be eliminated. In practical terms, EHD film depends
primarily on:

e Fluid viscosity at operating temperature.
® Bearing speed.

Boundary lubricating films are formed on machined steel
surfaces as chemically absorbed compounds resulting from the
surface’s interaction with its environment. Preferred films may
be formed by chemicai treatment of the surface as itis processed
and by additives in the lubricating fluid.

Mixed film lubrication, acombination of EHD film and bound-
ary conditions, describes the regime in which most instrument
ball bearing contacting surfaces operate.

LUBRICANT SELECTION
Fluids used as bearing lubricants are effective as they reflect
these film generating properties:

e High pressure/viscosity coefficient.

® Viscosity (at operating temperatures) compatible with
adequate EHD film generation.

e Additives providing preferred absorbed films.

Further consideration must be given to the fluid properties relat-
ing to other application parameters:

e Temperature capability.

¢ Volatility.

¢ Viscosity-temperature.

e Surface tension (migration).
e Oxidation stability.

¢ Corrosion inhibition.

Fluids used as lubricants are generally mineral or synthetic oils,
formulated with anti-oxidation and anti-wear additives, and of-
fered commercially.

Greases are oils, thickened with metallic soaps, clay, urea or
other material, to maintain their position within the bearing cavity,
assuring a supply of fluid over an extended time.

Qils are used where low bearing friction torque is a primary con-
sideration, although grease may provide longer operating life
and better resist lubricant loss due to "spin-out" at higher speeds.
EHD film criteria should be applied to grease base-oils in the
same manner as applied to oils. However, the vast difference in
properties of various grease thickeners makes their selection
somewhat more complex than oils.

Military specifications describe various classes of lubricants,
both oils and greases, and usually relate to specific bulk proper-
ties rather than to specific formulation. For this reason, and due
to the large number of proprietary formulations on the market,
care should be taken to fully evaluate specific trade-name
lubricant products in application.
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Lubrication

LUBRICATING METHODS

Instrument ball bearings, with few exceptions, are prelubricated
and receive no further lubrication during their operating life.
Applications often depend on the maintenance of very low
bearing friction torque for proper function which, in turn, is
influenced by lubricant quantity and placement. MPB has
developed a number of techniques for control of lubricant quan-
tity and placement to allow use of the bearing directly out of the
package.

OILING METHODS

Dip and Drain: Slight excess of oil on all bearing surfaces,
providing corrosion protection as well as final lubrication;
specify as LO or LY.

Dip and Centrifuge: Oil on all surfaces with quantity control-
led by specified centrifuge level. Specify as LOC or LYC plus
"G" level.

Vacuum Impregnate: Bearings with porous ball retainers are
immersed in oil while under vacuum, followed by soak at room

Commonly Used Bearing Lubricants

pressure, thereby forcing oil into retainer pores. Specify as LOV
or LYV.

GREASING METHODS

Standard Greasing: Meter controlled quantity of grease
directly into bearing cavity. Specify as LG or LY, plus quantity

in % fill or milligrams.

Film Greasing: Apply grease-solvent mixture to bearing
cavity to achieve controlled quantity. Specify as LGF or LYF,
plus quantity in milligrams.

SPECIAL LUBRICATION

The vast majority of instrument ball bearing applications are
adequately lubricated by conventional oils and greases. In
certain environments this is not possible, usually because of
high or low temperatures, high vacuums or other limitations on
use of fluids. Various types of solid fiim coatings may be
considered for these applications, although, in general, bearing
performance and life expectancy must be down rated severely.

(':w:dBe Lubricant Oil Type Thickener ?:Z;Itll:glf:z ;::;pe Mil-Spec
100°F 210°F F)
OILS

L02 Anderol L401D Diester - 12.7 3.4 -65 to 200 MIL-L-6085

LY313 Minapure M018 Synthetic - 18.0 37 -80 to 300 MIS-35841
Hydrocarbon

LY314 Minapure M075 Synthetic - 75.0 10.9 -65 to 300 MIL-L-53131
Hydrocarbon

LY315 Minapure M0119 Synthetic - 119.0 15.4 -60 to 300 MIL-L-53131
Hydrocarbon

LY5 NYOSIL M20 Silicone - 52.0 16.0 -100 to 450 MIL-S-81087

(Type 1)
LY303 Bray 815Z Fluoroether - 150 45 -112t0 392 -
GREASES
LG20 Beacon 325 Diester Lithium Soap 13.2 3.3 -65 to 250 -
LG31 Minapure Diester Lithium soap 12,5 3.3 -65 to 250 MIL-G-81937
Grease

LG39 Andok C Petroleum Sodium Soap 110.0 8.5 -20 to 250 -

LYi5 NYOGEL 7810 Silicone Lithium Soap 52.0 16.0 -100 to 450 -

LY231 Mobil 28 Synthetic Clay 30.0 57 -65 to 300 MIL-G-81322
Hydrocarbon

Ly304 Braycote 601EF Fluoroether PTFE 150 45 -112 to 400 -

LY196 Aeroshell 7 Diester Microgel 3.1 14.7 -100 to 300 MIL-G-23827
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Coding for Shaft and Housing Fits

The bearings fabricated at MPB are manufactured to precise
tolerances and geometries. In order to ensure this precision is
maintained in the application, the geometry and tolerances of
the shaft OD, housing bore and adjacent shoulders must be con-
sistent with those of the bearing’s mating surfaces.

The thin cross-sectional area and large diameter of this bearing
series will cause the inner and outer rings to conform to the shaft
or housing when mounted. Therefore the roundness of the
mounting surface should be held within the radial runout noted
on page 19 for the ring being mounted. The size tolerances of
the mounting surfaces should be the same as that of the bear-
ing ring being mounted. The surface finish of the mounting sur-
face should be 12AA or better.

Interference fits should be evaluated carefully as the thin section
of the bearing rings will cause a reduction in the radial play of
approximately 80% of the interference fit. This is especially im-
portant in factory preloaded duplex pairs as the interference fit
will cause an increase in preload.

In cases where selective assembly is necessary to eliminate ex-
treme fits, the bores and outside diameters of the bearings may
be coded and matched with similarly graded shaft and housing
diameters.

Codes are measured .0001" increments and are supplied ran-
domly with the specific code of the bore and/or OD marked on

the package label. In special situations, specific codes can be
supplied, and coding may be performed in .000050" increments.

The codes for thin section bearings are determined by averag-
ing several two-point diameter readings. The bore code is the
average size of the two point diameter measurements taken at
the minimum size due to taper. The OD code is the average of
the diameter readings taken at maximum size due to taper. Be-
cause of the thin cross section of the rings minimal gage pres-
sure is used to prevent distortion of the ring. For this reason
MPB does not recommend that reinspection of the bore and OD
to confirm codes be performed at the customer’s facility.

When preloaded bearing pairs are required to be coded and
matched, the following criteria apply. The ZDM code requires
that the bore and OD codes be selected to be the same size
within the increment indicated. It is not necessary that they be
of the same code symbol. The code symbol of the pair will be
that of the smaller bore and the larger OD of the pair.

To avoid confusion between digits or letters and symbols,
hyphens are used before bore and/or OD codes. The bore code
is the first digit.

EXAMPLES
ZD-1-2 = Bore nominal to —.000100"
0D -.000100" to —.000200"
HZB-L = Bore size in lower half of bore tolerance
ZDM-2-1 = Both bores of pair are equal size within
.000100".
The smaller is from —.000100" to .000200".

Both OD's of pair are equal size within .000100*.

.0001"
Increment .000050" Half
Tolerance Coding Increment Tolerance

(Standard) Coding Coding
Nominal to A
-.000050"

1

-.000050" to B
-.000100" H
-.000100" to c
-.000150" )
-.000150" to D
-.000200
-.000200" to E
-.000250" 3 L
-.000250" to F
-.000300"
Grade Symbols
Graded Bore D XD HZD
and 0.0.
Graded Bore Only /B XZB HZB
Graded 0.D. Only 20 XZ0 HZ0
Graded Bore
and 0.D.
Matched for DM XZDM HZDM
Preloaded Pairs

Table 2: Bore and OD Coding

When shaft and housing materials have coefficients of expan-
sion which differ from that of the bearing material, the fits due to
the temperature extremes should be carefully examined. Figure
10 can be used to help evaluate these fits.

Multiply bore

.007- J/
S,
s or OD
.006" /3 VZ diameter times
o the expansion

for each
3 material at the

.005"

& maximum
quired.
Contraction at
temperatures
i
/,f// 4«1* below 70°F is
002" @*“ .
pansion for a
S comparable
001" temperature
% differential
.000" 1
100° 200° 300° 400° 500° 600° 700"

004" S| 5 temperature re-
. 4 o
% &
003" @}4 <
equal to the ex-
Figure 10: Coefficients of Expansion
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Load Ratings

Lo rrtingg & are calculsted o provide @ guide for beering selec-
flon against applicalion requirements.  Thisy are not absolule
and varimions in calculalion mathods exis! within the Indusiry
ihal make diresd comparisan between manufacturars’ calalog
values Impractical, Load ralings In this catalog are calculsted
for besrng steels using the mean of the slandard radial play
range o in the case of angular condact bearings, the nominal
conlact anghe labulaied.

DYNAMIC LOAD RATING

Bearing e may be defined as tha length of fima a beasing will
operaie satisfactorily in the application al its operating spead
under an applied load. Life predictions depand on caraful defini-
ticn of falure critéda and consideration of op@rating anviron-
mant, mourting praciice, lubrication, possibie cormamnation,
geametry contral, oparating speed and, of course, Ioading,

The expected fatigua (ifs under oparaling loads is Seldom thae
st important dasign cansideration in tha salaction of instiu-
merd ball bearings. The dynamic load rating figunes are
presanted primarity to parmill 2 comparison of the load camying
potntial for baarings of similer material but difanng in size, n-
larnal dessgn and ball complemant,

Life predictions ara necessirily nonpracise becaussa of thi indod-
sction of (hese many paramelers. The AFBMA has established
an eccapted mathod of calculeling faligue life, ocutiined in
AFBMA Standards. The AFSMA Rating Life {L) &s tha numbar of
revolutions, or hours at constam speed, that 90% of a group of
apparenily idarlical baarings will aftain, or excasd, balon the
first evidence of fatigus develops. The dynamic kasd reling (C)
is the constant radial |oad, sialionany with respact to 1M outes
ring, 1hat a bearing can endura for a rating e of ong millon
revolulions of this inner fing, o 500 hours &1 33 13 rpm. The
dynarmic kaad rating is delermingg by bearing gecmairy, num-
ber and sza of balls, baaring pilch dameter, and ing and hal
material. The dynamic load rating (T} far each béaring is showm
in the tabulaticns n tha body of the catalog

This load rating B used In confunctian with the acthual appisd
radial load (F) to calculate bearing fatigue life &s follows:

=2 o/ R

Ly = Rating Lifa in Hours

M = Spesd of Innar Aimg Rotation, In APM
G = Dymamic Load Rating

R = Applled Pure Radial Load, in s

whare

The rating life as defined abowe relates solaly to metal faligua
&nd assumes perfect bearing configuration, alignment, lubrica-
fiom and claanliness. In addition, these load ratings and Iife cal-
culations ere based on the application of a pure radial load. Mote

thiad the dynamic load rating value |s used only in life caloulations
and, far Instrumant bearing applications, shouwld nod &6 &p-
proached in aciual applied load. MPB can assist in astablisfing
fatigue Iife calculations for combination thrust and radial ioeds,
pure threst koads, outar fing rofation, prelcaded bearing palrs or
probabiiities othar than S0%.

STATIC LOAD RATINGS

Az load = applied o a nonrolating being a value will be
reachad bayond which permanent deformation of raceways.and
balls occurs, Thae resuling indentations, or "brnalls’, become
defects irorfering with smoolh operation and shorening beaar-
ing e, Stabic load ratings releta 1o imiting ioads appled o non-
rotating beaings, as in bearing mouming, or 1o shock 10as
applind 1o rolaling bearings. Operating loads should not ap-
pronch the raled value except In lsolatad cases.

AFEMA slandards siste that stetic koad ratings dapand an fhie
rEximum contact siress between the balls and eiher of the two
racewiys, |t s affected by malerlal, number and size of balls,
raceway Curvalures, recewey depths and contact angle.

& rmaximum contact stress level of 580,000 PSI his bean ostah-
lighed as a saitsiaciony Imif for most appcations and ks the basis
far static oad retings tabulated henaln.

Whare low vibration and frictional torque levals ana of primany
concam, appied kneds should résull in no more than 508,000
PS5 maximum contact shass, representing an approdmata 40%
reduction from the tabulated static load ratings.

Static Radial Load Ratings

T static raciad load ratings (Rs) & that pure radial |cad which,
when applied to & non-nrotating ball bearing, will resul in & miax-
imurn siress leval of 580,000 PS5 al the mast hedvity lnaded ball
conEacE,

Static Thrust Load Ralings
T stalic thrust load rating (Ts) |s that pure axial load which,
when applied 10 & ball Bearing, will result in;

(a) 8 maximum sirass avel of 580,000 PS| and of

{0} a ballraceway comact area which lins completely withen the
raceway (.a., the contact ared s not thencabid Dy the racaway
shoulcer an eifer ring].

CAUTION

in the case of Fraciused Race Bearings, 10 avoid apaning uncer
normal loose fits, purs thrust loeds should not exceed 90
pounds. If1he outer race is fited line4o-line or light, thnust oeds
equivalent to 1he Ty values Estad for the Angular Contact series
on pages 6 and 7 may be appled,
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Preload/Deflection/Torque

PRELOAD
There are several basic reasons for preloading a ball bearing set:

¢ To remove radial and axial play for more precise shaft
positioning.

¢ To control the axial and radial stiffness (compliance) of
the system.

¢ To maintain ball-race contact to prevent skidding and
reduce noise.

o To improve load sharing between bearings.

The typical preload configurations are shown below.

Preloading Thin Section Bearings

Thin Section bearings have relatively low compliance levels;
when preloaded they are very stiff. Because of this characteris-
tic, the preload tolerance should be at least half the minimum
preload level specified or 2 Ibs., whichever is greater. For a
Torque Tube bearing, the preload tolerance should be at least
half the minimum preload leve! specified or 4 Ibs., whichever is
greater.

Low preload levels are difficult to consistently and accurately
measure. A narrow preload tolerance is difficult to achieve con-
sistently as the deflection difference between the minimum and
maximum preload values approaches the repeatability of the
measuring equipment.

TORQUE

Thin Section bearings provide lower torque levels than heavier
section ball bearings, under similar operating conditions. The
greater quantity of balls reduces the load per ball. This coupled
with a smaller ball diameter results in a smaller ball-to-race con-
tact ellipse generally resulting in lower torque.

For optimum low torque in slow-speed or oscillatory service, the
use of oil lubrication and toroid separators is recommended; as
well as the lowest preload range consistent with the application
requirements.

High-speed, torque-sensitive applications are best served with
one-piece machined phenolic retainers, and oil or channeling
grease lubrication.

Thin Section bearings are similar to miniature and instrument
bearings in that they are more sensitive to housing and shaft fits
and geometry than are heavier section bearings. Deviations
from true roundness in either the housing or shaft diameter can
adversely affect the bearing torque.

PRELOADED PAIR MARKING

Thin Section pairs and all DT pairs are marked with two axial fines
forming a 30° included angle "V* etched across their OD's. For
DT pairs, the "V" points in the direction of thrust load to the outer
ring face per the example shown.

DEFLECTION (COMPLIANCE) D S THRUST
Under applied loads, balls and raceways will deflect elastically THRUST w77
up to the yield point of the material. This limit is approximated
by the static load capacity ratings (Rs and Ts) shown for each e
bearing on pages 4-9, and 28-32.
] 30°
The larger number of small diameter balls in a Thin Section bear- \Y\L
ing brings more area into contact and, under thrust load, allows
for a more rapid increase in contact angle and resultant reduced \_ PRELOAD
deflection as compared to a heavy section bearing with R ATION
equivalent bore diameter. This is a distinct advantage in gimbal
bearings where axis intersection under G loading is critical.
oT
Preload Configurations
DB (Back to Back) DF (Face to Face) DT (Tandem)
(NOT AFFECTED BY
CLAMPING. WILL
(Eggg%é%ﬁzime r RED:LrJq%EREA/S\sT:s?Li_ PRELOAD OFFSET
OUTERS)
le— THRUST
\ N — THRUST (/)77 7
7 ) ) 7 7 7

(BEFORE CLAMPING
INNERS)

Preferred for high moment stiffness

PRELOAD OFFSET —|je—

Preferred for low moment stiffiness; allows
for slight misalignment at low speeds

PRELOAD OFFSET —>e—

Preferred for unidirectional axial load sharing
and greater axial stiffness
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ENGINEERING DATA

Preload/Deflection/Torque

CALCULATING DEFLECTION SPRING RATE

Universal Axial Deflection

Thi curves in Figuane 11 are provided for determination of axial
dafection for five basic contact angles (127, 157, 18%, 257, and
307 e a function of ball size, number of balls and thrust |oad
Froem thess beslc curves, dala can be extracted for plofling of
axial deflecthon curnvas for apecific slzas as sing's baarings and
preloaded pais, This data applies whan bearings anre solid
micuried with lina to lina fits.

Axial Deflection of Single Bearings

Single bearing axial deflaction can ba found fiam tha curves in
Flgure 11. Examplkec for S4048M T whore N= 52, D=1/8,
Ay=25%

g) Calculala T/ND® for several assumed values of T (thrust
Ioad) using N (number of baks) and D (ball diameter) from
bearig size data

k) Ende ik curve for Mg = 23° 0n Figuie 11 and resd o By,
Muttiphy by D10 obiain axial deflection Bh ad T, Using these
valups of &h end T, consinict B cunve Such B8 shown in

Figure 12,

Axlal Deflection and Spring Rate for Preloaded Sels
Pralpaded pair (D8 or DF) exial daflsction can be plotied as in
Figure 13 wsing data from the single bearing curve constructed
in Figawa 12, Example: for S4048M 7 DB12D

g) Enter 1he curve established in Figure 12 & & thrusd ioad
equal io the preload value of 120 1bs. ol points (1) and (2),

i} Douklatha single bearng daflaction of D22 10 Sokedming
poir (3) 00044 and maovea ta the rght to intersect the cure
agaln at paind [4).

) Drop to the orginal axdal deflection level & pont (3) amd
connect this point 10 the oeigin 0.

This straight ling represents the adal deflection of & preloaded
pair of tha exampile baarings.
acal deflection at
st at
= 564 x 1077 inches/in,

The spnng rala =

. bogze
Exampla: 380

Radial Spring Rate

Prefoaded bearing sets are usually stifer radially than axially.
The redic of radial yiald to exial yield will vary from as low as 1:6
af kv contect angles and approach 1 (Iscelastichy) as the con-
tact angle nears 357, Since tha varlables invobee not only con-
tact anglo, bul also ball sive, numbar of balls and preload, we
suggast thal if an accurale value of radial spring rate B required
that MPE ba contacied. Produsi Enginesrs are evallable to
provide technical assistance,

DLFLEETON

kL
DEFLECTION

] —— r— - Bg=
| ,-"’f-. - e L~
Dos _— ——
l vl g e o
il = 1. Fors
-~ = A= 32
003 |I - = = __--"_":__'; e
i 8 ol o ol
: — i
| L |
] ..--""fl |
i} 100 200 200 o] 500
Tt
Flgure 11: Awxial Defloction - Linkiersal
I va] — oy - -
I --___d-'
oo ——t ,.a--'="'-
.-'.---i-
Do I.r"". _
.III-.-
(i1 i] r, — S——
5
-] Hon Fok ] acn 400 =
THELET LOAD T [LBS |
Flguie 12: Axial Deflection - Single Bearing
] =
L &L
| I— _'-h. _-.....-Fa.:-
o T 1 ~ i
& .-..__. I e
g - : ! :
- e B
B .-’rl_}l e
ey _!.L.. . _...a-'"-- —
_1 '|'
O 1m =00 i . el

THRLUSET LOAD T LEG)

Flgure 13: Preloaded Set - Axal Deflection and Spring Rate
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SELECTOR GUIDE

SBB Introduction

Large Thin Section Bearings with diameters over 6.0" are
Manufactured by the SBB Division of Timken Aerospace &
Super Precision Bearings. Located in Lebanon, NH, the SBB
Division is a leader in large thin section bearing technology.

Dimensional and load capacity information for Thin Section
bearings which are manufactured by the SBB Division of Timken
Aerospace & Super Precision Bearings is provided on pages
28-31. The SBB Division part numbering system has also been
maintained for this product and is explained on the following

Bearing Types

page. In Addition, the Fractured Race Commercial Series bear-
ings are shown on page 32.

The engineering data previously covered in this catalog is equal-
ly applicable to the SBB Division manufactured product, with the
exception of tolerances which are detailed on page 33.

For additional engineering information, please contact SBB
Division Product Engineering.

FOUR BASIC BEARING TYPES ARE AVAILABLE AND CHOICE SHOULD BE BASED ON THE FOLLOWING

TYPE DESIGNATION GENERAL DESCRIPTION
. Conventional Conrad design for general purpose use.
3TK~Equal width races Best for average speed and moderate loads in any
CONRAD 3TKC—E ded i direction. Limited in retainer selection and strength
—Extended inner where operating conditions are demanding. Available
race with removable seals and shields.

ANGULAR 3TA—Equal width races Angular Contact bearings provide highest thrust
capacity in one direction. ldeal for preloaded pairs in
CONTACT 3TAC—Extended inner gimbal or spin positions. Require preload to develop
race radial capacity. Allows fullflexibility in retainer selection.
The fractured outer race construction allows higher mul-
FRACTURED i tidirectional loads and greater speeds than Conrad.
RACE VI, TCN—Equal width races Ideal for high radial loads with full ball complement or
) one piece retainer design. Will accommodate thrust or
OPEN Y TC—Extended inner race moment loads with special fits for outer race. Allows

complete flexibility in retainer selection.

FRACTURED
RACE Wlll/ﬂ TW—Extended i Precision ground integral shields can not be damaged
INTEGRAL R ,‘\ ——txiendedinnerrace |y handling or operation. Available with full or alternate
SHIELD m ball complement and with Teflon spacers.

Please note: Fractured Race bearing designs in sizes comparable to those shown on pages 28-31 are not available as standard
configurations. However, if your application might benefit from the features of this design, please contact SBB Product Engineer-

ing.
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SELECTOR GUIDE

Part Numbering

MATERIAL: _ _
Page 14 3 = 440C NO PREFIX = 52100
BASIC TYPE TK, TKC = RADIAL CONRAD TG, TCN = RADIAL FRACTURED RACE
Page 26 TA TAC = ANGULAR CONTACT TW = INTEGRAL SHIELD FRACTURED RACE
R = PHENOLIC ) ONE PIECE O =TEFLON TOROID
RETAINER B = BRONZE FULLY L =TEFLONSLUG
Page 15 H = STEEL MACHINED F = FULL RACE
S = STEEL STAMPED A = ALTERNATE BALL
CLOSURE ZZ = DOUBLE SEAL Z = SINGLE SEAL REMOVABLE
Page 16 DD = DOUBLE SHIELD D = SINGLE SHIELDJ TYPES

BASIC SIZE ]
Pages 2841 BORE—O.D. (1/16"INCREMENTS)
SBB SU=SBB 7T
TOLERANCES U= SBB 5T
— MINIMUM BASIC P/N TOLER y=sssT

| FOR A STANDARD BEARING ——

3TKRZZ 80-880 (3/8) DB8/12LG39ZD

——  ADDITIONAL FEATURES _
RADIAL PLAY  SELECT INTERNAL CLEARANCE

OR CONTACT OR CONTACT ANGLE CODE

ANGLE ENCLOSE IN (). OMITIF

Page 17 STANDARD ACCEPTABLE.

PRELOAD TYPE DB, DF, DT OR DU PLUS LOAD RANGE IN

AND VALUE POUNDS. OMIT IF SINGLE BEARING.

Page 25

LUBRICATION SELECT SBB LUBE CODE FROM TABLE ON PAGE
Page 20 21. OMIT IF STANDARD ACCEPTABLE.

BORE/Q.D. SIZE SELECT CLASSIFICATION LETTERS FOR CODING OF
Sor ING BORE AND/OR O.D. SIZES. OMIT IF NOT REQUIRED.

Special Variations

For other special modifications and controls, contact your MPB with SBB Engineers. Once defined, your special requirements
Sales Engineer, forward a print or call the plant for discussion will be coded in a sequential “dash number' control drawing.

Example: 3TAR 68-84-161 Soecial S tial
eclal sequentia
L Dgsh Numg:r
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DESIGN CONFIGURATIONS

Conrad Assembly

r— Wo —— Large Thin Section Conrad Bearings are available in sizes up to 12"
OD. The ball grooves are honed for precision, low torque, and quiet
] operation. The deep groove construction allows for handling of
‘ radial, thrust or combination loads. While offered primarily with 440C
“““ 5 r D stainless steel rings and balls and with a one-piece fully machined
Lo T snap-in phenolic cage, other material and separator options are avail-
r able for specific application requirements.
Li [ Example P/N: 3TKC 80-88 U
] a

Large Thin Section Series

. Ball Load Ratings (Ibs.)
Basic - Approx.
. Bore 0.D. Width Land Diameter Radius Compiement Radiat Thrust .
Bearing . _ . Weight
] B D Wo Li Lo R Size Number { Dynamic | Static Static
Size Ibs.
c Rs Ts

64-74 4.000 4.625 3125 4.219 4.406 040 5/32 45 1885 2440 2855 .26
64-76 4,000 4.750 375 4.263 4.488 .040 3/16 38 2451 2935 3475 .39
64-80 4.000 5.000 .500 4.350 4650 .060 1/4 30 3777 4040 4875 .70
68-76 4.250 4,750 .250 4.425 4.575 025 1/8 58 1378 2035 2355 A7
68-78 4.250 4875 3125 4.469 4.656 .040 5/32 48 1934 2600 3045 .28
68-80 4.250 5.000 375 4513 4.738 040 3/16 40 2496 3100 3655 4
68-84 4.250 5.250 .500 4.600 4,900 .060 1/4 31 3803 4195 5035 74
72-80 4.500 5.000 250 48675 4.825 025 1/8 62 1424 2180 2520 19
72-82 4.500 5.125 3125 4719 4.906 040 5/32 50 1957 2720 3175 29
72-84 4.500 5.250 375 4.763 4,988 .040 3/16 43 2581 3340 3930 43
72-88 4.500 5.500 .500 4.850 5.150 .060 1/4 33 3913 4485 5360 .78
76-84 4.750 5.250 250 4.925 5.075 025 1/8 65 1443 2285 2640 20
76-86 4.750 5.375 3125 4.969 5.156 .040 5/32 53 2002 2890 3365 31
76-88 4.750 5.500 375 5.013 5.238 040 3/16 45 2620 3505 4115 .45
76-92 4.750 5.750 .500 5.100 5.400 .060 1/4 35 4011 4770 5690 .82
76-100 4.750 6.250 750 5.275 6725 .080 38 25 7332 7435 9140 1.95
80-88 5.000 5.500 .250 5.175 5.325 025 1/8 68 1469 2395 2760 2
80-90 5.000 5.625 .3125 5219 5.406 .040 5/32 55 2028 3000 3490 32
80-92 5.000 5.750 375 5.263 5.488 .040 3/16 47 2665 3670 4295 A7
80-96 5.000 6.000 .500 5.350 5.650 .060 1/4 36 4037 4930 5850 .86
80-104 5.000 6.500 .750 5.525 5.975 .080 3/8 26 7443 7770 9506 2.05
88-96 5.500 6.000 .250 5.675 5.825 025 1/8 74 1508 2620 3010 .23
88-98 5.500 6.125 3125 5719 5.906 .040 5/32 60 2093 3300 3810 .35
88-100 5.500 6.250 .375 5.763 5.988 .040 3/16 51 2737 4000 4660 .52
88-104 5.500 6.500 .500 5.850 6.150 .060 1/4 39 4154 5365 6340 94
88-112 5.500 7.000 750 6.025 6.475 .080 38 28 7644 8435 10240 222

R =The maximum radius of shaft or housing fillet that the bearing corner will clear.

C =Dynamic radial capacity @ 33 1/3 RPM for 2500 hours average life {L-10 life is 500 hours).
Rs =Static radial capacity.

Ts =Static thrust capacity.
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DESIGN CONFIGURATIONS
Conrad Assembly

Large Thin Section Serles
' B Load Raings (Ihs )
i o 0.0 ‘Wit Land Diameter Fadas | Gompiamem Feackial Thnusi
g B i Wa Ly La ] | Sgm | Humber | Dynamic | Saic Biage v
Bire M e Ea.
| E “l T|
oa-104 f 000 & 500 25 BATS f.975 ws | oue RO 1554 P840 3250 e
of- 108 6000 & 25 125 Led B ADE 040 53 5] 2152 I5E0 4125 ]
95-108 .00 750 375 253 G488 | 040 316 ] oE1E 4330 500 A7
95-112 000 7000 500 L350 6650 | 080 14 43 4z 5550 Bira 1.02
120 B (0 7530 50 E.525 6A75 | 08D k1| an TE3Y B0 le=H! 240
10e-152 65 7000 0 BETS 5.A25 5 ;8 &7 1606 300 535 27
108-114 & 500 [ e 125 Eme A.508 0ap | 5732 Fit| 2210 J&TD A445 A1
108-118 fL500 fas0 AT B 7EY ggea | 040 318 ] oRAD 4EED) 53] B
104-420 B 500 7500 500 B.A50 7150 | D80 144 45 a7 RIS 74T 1.08
104-128 f 50 O 750 7055 7.475 | OAED am ) BO2H BTEQ 1700 257
12-129 1.000 7.500 350 7475 7,395 i 18 ] 155 a1 A780 e
inxiz 7,000 7525 s | 7218 7408 ] i 5% 75 Z2an 2150 A760 A
124 1,006 7.750 a7 7261 7488 | .DuD A8 GE b= 5070 5A50 6
e 7,000 A.000 500 7.350 750 (21 1 1] 4537 6A30 To60 117
2136 7.000 B. 504 750 7525 | TA7S i k] M 197 | 10420 12430 | 275
1201 1.500 B0 250 TETS 1824 f s 13 T 1677 3530 ik A
120130 1500 B2 B I b . 1006 (1218 T ] = 4450 b1 A7
120-133 7.500 B.750 A7 7,781 7HBA | .D4D R i) andg 5400 BAE o
120136 7.500 B.500 500 7850 8150 | .mEd 14 53 dE2 TRE5 8450 124
120-144 7500 0,000 750 Aoy 8475 f (i 1A 36 pars f1080 13160 282
128-136 B.000 BL50 50 BLI7S B.325 fi L 1/ 106 172 1m0 4305 v
128-138 B. 000 BLES =S | BE BADG | 040 532 BE Pa5e 4750 5450 50
1281400 B 000 A750 75 B763 | B.48A (i1 118 7 107 5730 B5a0 T
125144 B 00 G000 b LF B350 RS0 ) /4 55 4759 s B340 113
128152 f.000 0 500 750 B5S BA75 i 3 k111 H541 11735 i3855 i
152 §.000 5500 750 BI7S | 8125 s i’e 110 T 4775 4755 6
1154 g, 000 8535 i3S | peig | o408 (i1 a2 5] 2483 5150 A0S 57
144-156 000 B.750 i - 0263 | 0488 (it 15 B a83 o0 fno Bk
P d4-160 B, 000 10,000 500 ga50 | @Es0 | 0ED 14 it 047 g720 10075 1.48
{44-168 0,000 10,500 750 0525 | 9475 D&l ¥ 41 HO50 13360 15720 147
160-168 110,000 10500 10175 | 1035 | 035 178 131 105 dnm 5320 |
16170 110,000 10525 325 1029 | 0406 | MO | 572 106 2574 503 G730 %]
180172 110,000 10750 A5 | 10283 | o488 | 04D | 3G &R A384 120 E135 A
160-176 110,000 11.000 500 | 10350 | 10650 60 174 L] 5106 | o600 11050 1.64
160-184 112,000 11.500 750 10525 | ioeTs | .OBD bl o7 gags | 14680 1HEs 367
17184 11,000 11500 250 | NMaTs | 113 | 0 1B 144 1834 5100 S8 [T
17G-185 11 i 11525 s (e8| 11408 | bdn | S0z 115 PRED B TaEh i
176-188 11000 10750 ars 153 11488 D40 AnG ar Aa50 TTEa e o 1.00
1F-132 11000 ] 12.00K0 500 | 11350 | 11650 | DGO I T 5268 | 10420 (Fire] 1.79
A = They masimum radius of sfalt o housing 10t Tiel tha T wil Ehdal,
C =0ynamic radinl capacity & 23 13 BPW lor Z300 hours avamge ba [L-80 He = 500 hours).
Fla = Siafic raclial capacioy,
Ti =Siafe Prusl capucity,
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DESIGN CONFIGURATIONS

Angular Contact

: wa Largs Thin Section Angular Contact Bearings have been developed

| F 1o affer a maximum ball com with & one plece precision

t;_;'.f’f ] '|' machined refainer and are avaitable in sizes up 1o 12° 00, The ball

g } grooves s honed for precision, low torque, and quiel operation.

| PRESES A Tha krge ball complament, combined with a relatively high corfact

et T angle, maximizes &dial sifness, Rings and balls are normaly 4400

B N stainless steel, bul other matesdal options are available for speciic ap-

o O RERCT # Example P/N: TAO 104-120 S5U
Large Thin Section Series
. | bad Ratings (e )
Basic Appros,
Hoen a.n. Widih Lard (Hameder Aadius Etrr;l:ﬂ'ﬂi Pl | Thiust
s B ] W, Ly Le R | Sue | Nomber | Dynamic | Statc Static -
Sarm s,
C R, Ts

64-74 4000 4 E25 il 4.219 4 406 180 52 ] 2210 1345 Fal L] 2
64-Th 4000 4.750 s -1 4 563 4.480 140 6 ] 2813 3504 a0 33
64-A0 4,000 £.000 S000 | 4350 4 650 LU 14 2 427 S450 4735 8
£8-76 4.250 4T 2500 | 4425 | 4575 | 025 i &, 1632 7825 2420 7
£3-78 4.250 LETS 25 | 4468 | 4656 | 0a0 | &2 (=] 2T M o] F]
£43-B0 4.250 5 000 ars0 | 4513 | 4738 | oa0 | ane s 2906 4180 W70 a0
fd-64 4.250 5250 000 4550 4,500 Sl 14 H 4358 5745 4350 T2
1280 4.500 SIO0 | 2900 | 4875 | 4825 | 025 | 1B 0 | 1651 | oess | oS | .1
TR 4,500 5125 ;25 | 419 | 4008 | oa0 | 5T 2 2768 870 IS b
T2-84 4,500 §.250 a7s0 | 4783 | 4988 | 040 | A6 &2 2050 4185 5 0
T2-88 4 500 5500 5000 4. 850 5.150 il 14 45 2433 B025 5175 i)
Tik-84 4. 750 2250 500 4 535 5.5 1025 178 b ] 1677 3904 Fa it 1 14
TE-B6 4.750 5375 M2 | 4588 | 6156 | 040 | 502 78 2314 Jash M0 k|
TE-B8 4.750 5,500 30 | BONd 438 il 116 = 010 AERS 4050 45
1602 4750 S50 S0C0 5000 5.400 DED HIL 50 4537 5625 M
TE-100 4,750 £ 250 Je0 | 5275 | 5795 | A0 B M 810 w4a0 &0 | 1
BB 5000 | 5500 | 2500 | 5475 | 5325 | @26 | ue | 100 | 1723 | 3308 | oms | 20
60 5000 625 F | o] 5279 5.406 00 532 & 2300 4500 s x
002 5,000 5 750 9750 | 5981 | 5488 | 080 | M6 £a 2004 4560 4305 AT
B0-06 5000 & 000 5000 5350 5,850 0E0 il | = 6T 6250 Sd50 A5
ai-104 5000 & 500 1500 5.5%5 5875 JO&D 38 16 Bl i 115 200
a8-56 55600 000 250 S 5.825 125 /8 10 1780 Jg40 g1 i d
a8-58 5500 -8 P B ] 675D 5.504 40 512 a3 2451 4525 v 5
Ba-100 5500 £ 750 750 | 5763 | G5OB8 | 040 | M6 b 5185 5425 =) 5
dd-104 5.500 6500 5000 5.850 150 i 1] 1/4 56 4797 72e0 Ba00 52
da-112 5500 7000 0 B0 5,475 | i | 38 B B522 10620 9620 216

A aThe masmum radus of sholl or hotssereg filiet that B Beanng comer will clear,
C mDynamic il capacty & X3 13 APM lor 3500 lwurs venics |8 (L-10 Ha b 500 howrs).

Fly =Sl radisd capacity.
T =5inis Mins capacky.

a0
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DESIGN CONFIGURATIONS
Angular Contact

Large Thin Section Series

. Ball Load Ratings (lbs.)
Basic Approx.
. Bore 0.D. Width Land Diameter Radius Complement Radial Thrust .
Bearing . . - Weight
] ] D W, L Lo R Size Number | Dynamic | Static Static
Size Ibs.
C Rs Ts

96-104 6.000 6.500 .2500 6.175 6.325 .025 1/8 118 1827 3920 3320 24
96-106 6.000 6.625 3125 6.219 6.406 .040 5/32 96 2535 4950 4220 .38
96-108 6.000 6.750 3750 6.263 6.488 .040 3/16 80 3276 5880 5065 .55
96-112 6.000 7.000 .5000 6.350 6.650 .060 1/4 62 5018 8010 6975 1.00
96-120 6.000 7.500 .7500 6.525 6.975 .080 3/8 42 8918 11880 10635 2.35
104-112 6.500 7.000 2500 6.675 6.825 025 1/8 128 1885 4265 3600 27
104-114 6.500 7.125 3125 6.719 6.906 .040 5/32 104 2613 5360 4570 4
104-116 6.500 7.250 3750 6.763 6.988 040 3/16 86 3361 6340 5445 60
104-120 6.500 7.500 .5000 6.850 7.150 .060 1/4 66 5122 8530 7425 1.07
104-128 6.500 8.000 .7500 7.025 7.475 .080 38 46 9289 13080 11645 253
112-120 7.000 7.500 .2500 7175 7.325 025 1/8 138 1937 4600 3885 .29
112-122 7.000 7.625 3125 7.218 7.406 .040 5/32 112 2685 5790 4925 44
112-124 7.000 7.750 3750 7.263 7.488 040 3/16 94 3497 6965 53850 64
112-128 7.000 8.000 .500 7.350 7.650 .060 1/4 72 5317 9370 8100 1.15
112-136 7.000 8.500 .7500 7.525 7.975 .080 3/8 48 9380 13700 12150 2.69
120-128 7.500 8.000 .2500 7675 7.825 025 1/8 148 1989 4950 4165 31
120-130 7.500 8.125 3125 7.719 7.906 040 5/32 118 2730 6110 5185 A7
120-132 7.500 8.250 3750 7.763 7.988 .040 3/16 100 3569 7415 6330 .68
120-136 7.500 8.500 .5000 7.850 8.150 .060 1/4 76 5408 9890 8550 1.22
120-144 7.500 9.000 .7500 8.025 8.475 .080 3/8 52 9718 14905 13165 2.87
128-136 8.000 8.500 .2500 8.175 8.325 025 1/8 156 2022 5220 4390 32
128-138 8.000 8.625 .3125 8.219 8.406 .040 5/32 126 2795 6535 5540 .50
128-140 8.000 8.750 3750 8.263 8.488 .040 3/16 106 3647 7870 6710 73
128-144 8.000 9.000 .5000 8.350 8.650 .060 1/4 80 5499 10450 9000 1.31
128-152 8.000 9.500 .7500 8.525 8.975 .080 3/8 56 10036 16250 14175 3.05
144-152 9.000 9.500 2500 9.175 9.325 025 1/8 176 2119 5905 4950 .36
144-154 9.000 9.625 3125 9.219 9.406 040 5/32 142 2925 7390 6240 .56
144-156 9.000 9.750 3750 9.263 9.488 040 3/16 120 3829 8925 7595 82
144-160 9.000 10.000 .5000 9.350 9.650 060 1/4 90 5753 11815 10125 1.46
144-168 9.000 10.500 .7500 9.525 9.975 .080 3/8 62 10413 18600 15695 3.40
160-168 10.000 10.500 2500 | 10175 10.325 025 1/8 196 2204 6590 5515 .40
160-170 10.000 10.625 3125 | 10219 10.406 040 5/32 158 3049 8235 6945 61
160-172 10.000 10.750 3750 | 10.263 10.488 .040 3/16 132 3959 9860 8355 91
160-176 10.000 11.000 .5000 |10.350 | 10.650 .060 1/4 100 5993 13170 11250 1.61
160-184 10.000 11.500 7500 | 10.525 | 10.975 .080 3/8 68 10758 19850 17215 374
176-184 11.000 11.500 2500 | 11.175 11.325 025- 1/8 214 2275 7205 6020 A4
176-186 11.000 11.625 3125 1 11.219 11.406 040 5/32 172 3140 8990 7560 67
176-188 11.000 11.750 3750 | 11.263 11.488 040 3/16 144 4082 10775 9115 99
176-192 11.000 12.000 .5000 | 11.350 11.650 .060 1/4 110 6214 14515 12375 1.76

R =The maximum radius of shaft or housing fillet that the bearing corner will clear.

C =Dynamic radial capacity @ 33 1/3 RPM for 2500 hours average life (L-10 life is 500 hours).
Rs =Static radial capacity.

Ts =Static thrust capacity.
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DESIGN CONFIGURATIONS

Fractured Race Commercial Series

|
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. AN
F‘\in R;

&~ Wo —

]

Split Ballbearing SFSS and DFSS single and double row precision
ground ball bearings are of thin section design with a full race com-
plement for maximum capacity. Deep groove races are symetrically
ground and uninterrupted by filling slots. Double shielding is incor-
porated for grease retention and contamination protection.

Type SFSS and DFSS offer the highest load carrying capacities for
limited bearing space. They achieve optimum performance for ap-
plications having moderate speeds and maximum radial load require-
ments. In addition, type DFSS with a built-in 15° contact angle
provides maximum resistance to overturning loads.

~ wi 7 = Wi Most sizes have equivalent cross section and are interchangeable
DFSS SFSS with standard needle bearings.
i Ball Capacity (Ibs.
B D Width S A alls apacity (ibs.) App.
Catalog Bore 0.D. Wo W, HMax. " Min. Inner SM':gﬂ Weight
ousing ousing Race ;
Number tgggg ’:8888 +.000 | +.000 | Shoulder | Shoulder | Shoulder | Shoulder Size | Number ¢ Rs (Ibs.)

: ) -.010 -.005 | Diameter | Diameter | Diameter | Diameter ’
DFSS-07 565 625 1573 1020 | .07
SFSS-07 4375 | 1.0000 315 375 875 841 .600 .537 1/8 18 962 510 | 04
DFSS-08 565 625 1573 1020 | .07
SFSS.08 5000 | 1.0000 395 375 875 841 .600 .600 1/8 18 962 510 | 04
DFSS-10 .565 625 1801 1200 | .08
SFSS-10 6250 | 1.1250 345 375 1.000 .966 725 725 1/8 21 1060 600 | 04
DFSS-12 565 625 1859 1380 | .09
SFSS.12 7500 | 1.2500 315 375 1.125 1.091 .850 .850 1/8 24 1157 690 | 05
DFSS-14 565 625 1989 1600 | .10
SFSS.14 8750 | 1.3750 315 375 1.250 1.216 975 975 1/8 28 bpoios 800 | 06
DFSS-16 .565 .625 2087 1760 | .11
SFSS.16 1.0000 | 1.5000 315 378 1.375 1.341 1.100 1.100 1/8 3 1087 880 | 06
DFSS-18 565 625 2184 1940 | 13
SFSS.18 1.1250 | 1.6250 315 375 1.500 1.465 1.225 1.225 1/8 34 1350 970 | 07
DFSS-20 .565 625 2249 2100 | 14
$FS5.90 1.2500 | 1.7500 315 375 1.625 1.591 1.350 1.350 1/8 37 1378 7050 | 08
DFSS-22 .565 625 2340 2280 | 15
SFSS.99 1.3750 | 1.8750 345 375 1.750 1.716 1.475 1.475 1/8 40 1443 1140 | 08
DFSS-24 .565 625 2444 2440 | 16
SFSS.24 1.5000 | 2.0000 35 375 1.875 1.841 1.600 1.600 /8 43 1508 1220 | 09

C =Dynamic radial capacity @ 33 1/3 RPM for 2500 hours average life (L-10 life is 500 hours).
Rs =Static radial capacity.
R =.015 maximum shaft or housing fillet that the bearing corner will clear.

Catalog numbers SFSS and DFSS-07, 08 and 10 are also available in Radial Play: Thru DFSS 12= .0005/.0015 Thru SFSS 24= .0005/.0015

commercial grade with bore to +.0010/-.0015 tolerance.

Add prefix "M" to catalog number.

Examples: MSFSS-07 or MDFSS-07.

Considerable cost savings are possible.

Over DFSS 12= .0005/.0020

Use suffix *2* in place of "S" for sealed bearings which are available on

special order.

Examples: SFSZ-07 (shield on one side—seal on the other).
SFZZ-07 (double seals).
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ENGINEERING DATA

Tolerances

Spir Ballbearing Dhvision manuiaciures Thin Section Baarings in
thres stendasd quality gredes,

Instrument Quallty: S88 LU and “5U° shouwd be specified
for precislan instrument applications whers low torque, preciss
location and uitra quiet running propariias are necessary. Races
ara precision honed on spacially buill equipment 1o provide ax-
tremaly Bmiooth nenning performanca,

Preciglon Quality: SBB P grade is used in less precise ap-
plications that do not require the close mounting fits and low
torgue kevels associaed with Instrurmen applicetions. SBB *P

grade |5 approximately equivalant in mounting iolerancas and
perfarmance to ABEC | & 3.

Dlameter Tolerances: Bome and OO tolerances are shown
as maan diameter, Maximum and minimum oul-of -round
tolarancas are nol shown since the bearings are ralstivaly thin
section and will canfoom 1o Fe roundness of the housing or shaft
when mounted. Oul-of-roungdness of thin section bearngs has
litlle funchionel sagnilicance.

How To Specity: Add Tolerance Grada as part number suf-
Fix "SLI", "L Or "P-,

TOLERAMNCES ARE IMN 0601 INCHES
INMNER RING DI.ITEI RING
SHEE BEARING |
TOLERANCE BORE SIZE NO, | .0 MO,
CODE DA, {TN) X 186 2§ gg DIA. (IM) X 16 gg EE
| ] . . .
 En g; ;‘g B | Ep
ba gg éﬁ 2% | o= | Be
E-lﬂ'm'."z +n.-:| +2 | +2 TAthm 112 +00, -4 3 | 2| 42 | #3
= '."iﬂlm1ﬂ +0, =4 +3| 42| 42| +3 120 i 144 il -4 d | +3 | +3 | +4
IE:IH'ru M +0-5 | +4] 43| +3 | 160 they 152 +i), =5 +4 | 43 | +3 | +4
BAthuT2 | 44 | 43| 43| 43| +d 74 theu 08 +0-5 | 4| 43| 43| 48
a 76 Evu 144 +0,-5 +d | 44| +4 | +5 Elvu-lmrtd-! +i, -5 #5 | #d | 44 | «b
B0t i?6 | +0 -6 +5 | 48| 45| +B 1H1I'I1J1EFE +ll-ﬂ +6 [ 45 | 45 [ 47
Bl thry 72 +3, -8 48| 45| 45| =8 74 i 10 +0. -8 8 | =8| «B | =8
T thou 112 36 | +8 | 47| 47 | +8 HmﬂH +ll—-ﬂ +8 | +b0 | +8 | +8
¢ 120ty 144 | +3, -7 +B | +8 | +8 | =8 112m1u +0-10 |[+10 | +10 | +10 [+10
160 thra 176 . 3-8 | +10 | 410 | +10 | +10 1ﬁﬂlll.|1Ei" +0-12 [+12 [#90 | +10 | +=12
Widh Toderances: Singio Boaring: 64-74 thru 176-192 = + 000, =005
Duplexed Sals: B4-T4 1y 112-136 = + 000, -.030 atal/Sat
120128 thru 176-182 = +.000, -.0£0 L
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ENGINEERING DATA

Inch to Metric Conversions

The following conversions are based upon 1 inch = 25.4 millimeters exactly
and are intended for estimating purposes only. When converting for design
or engineering needs, we suggest actually calculating or consulting MPB for
assistance in your specific application.

All inch dimensions appear in the tabular data on pages 4-9, and 28-32.

INCH-MM INCH-MM INCH-MM INCH-MM INCH-MM INCH-MM
0.0100 0.25 12100 30.73 26750 67.95 47630 120.98 6.4060 162.71 8.3500 212.09
0.0150 0.38 1.2160 30.89 27190 69.06 48500 123.19 6.4750 164.47 8.4060 213.51
0.0250 0.64 1.2250 31.12 27840 70.71 4.8750 123.83 6.4880 164.80 8.4750 215.27
0.0400 1.02 12300 31.24 28125 71.44 4.9000 124.46 6.5000 165.10 8.4880 215.60
0.0600 1.52 12350 31.37 28250 71.76 4.9250 125.10 6.5250 165.74 8.5000 215.90
00800 2.03 12500 3i.75 28750 73.03 49680 126.21 6.6250 168.28 85250 216.54
0.1562 3.97 13126 33.34 29060 73.81 49880 126.70 6.6500 168.91 8.6250 219.08
0.1875 4.76 13330 33.86 3.0000 76.20 5.0000 127.00 6.6750 169.55 8.6500 219.71
0.1960 4.98 1.3410 34.06 3.0100 76.45 5.0130 127.33 6.7190 170.66 8.7500 222.25
0.2500 6.35 13500 34.29 3.0340 77.06 5.0750 128.91 6.7500 171.45 89750 227.97
0.2810 7.14 1.3600 34.54 3.0625 77.79 51000 129.54 6.7630 171.78 9.0000 228.60
0.3125 7.94 1.3750 34.93 3.1250 79.38 5.1250 130.18 6.8250 173.36 9.1750 233.05
0.3150 8.00 1.4170 3599 3.1750 B0.65 5.1500 130.81 6.8500 173.99 9.2190 234.16
0.3750 9.53 1.4580 37.03 32190 81.76 5.1560 130.96 6.9060 175.41 9.2630 235.28
04375 11.11 1.4650 37.21 3.2500 82.55 51750 131.45 6.9750 177.17 9.3250 236.85
0.4580 11.63 1.4750 37.47 3.2570 82.73 52190 132.56 6.9880 177.50 9.3500 237.49
0.5000 12.70 1.5420 39.17 3.3250 84.46 5.2380 133.05 7.0000 177.80 9.4060 238.91
0.5370 13.64 1.5625 39.69 3.3770  85.78 5.2500 133.35 7.0250 178.44 9.4880 241.00
0.5420 13.77 1.5830 40.21 3.4060 86.51 5.2630 133.68 7.1250 180.98 9.5000 241.30
0.5650 14.35 1.5910 40.41 3.5000 88.90 52750 133.99 7.1250 180.98 9.5250 241.94
0.5880 14.94 1.6000 40.64 3.6000 91.44 53250 135.26 7.1500 181.61 9.6250 244.48
0.6000 15.24 1.6060 40.79 3.6250 92.08 5.3500 135.89 7.2190 183.36 9.6500 245.11
0.6250 15.88 16250 41.28 3.6750 93.35 5.3750 136.53 7.2500 184.15 9.7500 247.65
0.6720 17.07 1.6400 4166 3.719¢ 94.46 54000 137.16 7.2630 184.48 9.9750 253.37
07130 18.11 1.6670 42.34 3.8250 97.16 54060 137.31 7.3250 186.06 10.0000 254.00
0.7250 18.42 17070 43.36 3.8750 98.43 5.4880 139.40 7.3500 186.69 10.1750 258.45
0.7500 19.05 1.7080 43.38 3.9060 99.21 5.5000 139.70 7.4060 188.11 10.2190 259.56
0.7800 19.81 1.7160  43.59 4.0000 101.60 5.5250 140.34 7.4750 189.87 10.2630 260.68
0.7970 20.24 1.7350 44,07 41250 104.78 5.6250 142.88 7.4880 180.20 10.3250 262.26
0.8380 21.29 1.7500 44.45 41750 106.05 5.6500 143.51 7.5000 190.50 10.3500 262.89
08410 21.36 1.7920  45.52 42190 107.16 56750 144.15 7.5250 191.14 10.4060 264.31
0.8500 21.59 1.8125 46.04 42500 107.95 57190 145.26 7.6250 193.68 10.4880 266.40
0.8750 22.23 1.8410 46.76 4.2630 108.28 57250 145.42 7.6500 194.31 10.5000 266.70
0.8930 22.68 1.8560 47.14 4.3250 109.86 57500 146.05 7.6750 194.95 10.5250 267.34
09180 23.32 1.8750 47.63 4.3500 110.49 57630 146.38 7.7190 196.06 10.6250 269.88
0.9220 23.42 1.9470 49.45 4.4060 111.91 58250 147.96 7.7500 196.85 10.6500 270.51
0.9580 24.33 2.0000 50.80 4.4250 112.40 5.8500 148.59 7.7630 197.18 10.7500 273.05
0.9660 24.54 20625 52.39 4.4690 113.51 5.9060 150.01 7.8250 198.76 10.9750 278.77
09750 24.77 2.0970 53.26 44880 114.00 59750 151.77 7.8500 199.39 11.0000 279.40
1.0000 25.4¢ 21750  55.24 45000 114.30 5.9880 152.10 7.9060 200.81 11.1750 283.85
1.0200 25.91 22190 56.36 45130 114.63 6.0000 152.40 7.9750 202.57 11.2190 284.96
1.0420 26.47 22500 57.15 4.5750 116.21 6.0250 153.04 7.9880 202.90 11.2630 286.08
1.0430 26.49 22620 57.45 4.6000 116.84 6.1250 155.58 8.0000 203.20 11.3250 287.66
1.0625 26.99 23125 5874 4.6250 117.48 6.1500 156.21 8.0250 203.84 11.3500 288.29
1.0910 27.71 2.3250  59.06 4.6500 118.11 6.1750 156.85 8.1250 206.38 11.4060 289.71
11000 27.94 24060 61.11 4.6560 118.26 6.2190 157.96 8.1500 207.01 11,4880 291.80
1.1250 28.58 24120 61.26 4.6750 118.75 6.2500 158.75 8.1750 207.65 11.5000 292.10
1.1400 28.96 25210 64.03 47190 119.86 6.2500 158.75 8.2190 208.76 11.6250 295.28
1.1450 29.08 2.5625 65.09 4.7380 120.35 6.2630 159.08 8.2500 209.55 11.6500 295.91
1.1680 29.67 26250 66.68 4.7500 120.65 6.3250 160.66 8.2630 209.88 11.7500 298.45
1.1875 30.16 26630 67.64 4.7500 120.65 6.3500 161.29 8.3250 211.46 12.0000 304.80

34 MINIATURE PRECISION BEARINGS



MPB Division Capabilities:
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Engmaering innovalion, marmufaciuning excellonca and sarvion
responaivenass, Thasa gualiies have drivan Timken Asrospace &
Super Precesion Bearings for owar iy years and maka i whal it s
inday - a technofogical leader in bearngs or aerospocs, medical /
danial, compular, robotics and mndusirial applications.  Timken
Agrospace & Super Pracesion Baarings has an acoessibl fnd expi
rianced enginearing stafl and over 500,000 squans el of moden
manufacturing space including a facilily dedicaled 1o pacsion
assembiss

Timken Aerospace & Super Precision Bearings
USA Sales & Manufacturing Divisions:

MPE Division, Keane, NH

Siendard and special precision miniature and nsbyimant baangs
058° w0 1.5° O, thin section bearings 825" 10 6.0° 0D, petrama
bearings, computer disk spindkis, and precision gimbaled and
rofary assemblios

Ted: 603-352=-0310, Fayx- £03-155-4553

E-Mail: mpbboxiEtimkan.cam

intermal: hitp:wers imkean.commps

SB8 Division, Lebanon, NH

Standard and special h-gh pracision ball and rolles baarings, and
integral assembfiss, to 24 00

Tal: e03-448-3000, Fax; 603-443-5202

Timken Aprospace Bearing Bervices (PBC), Wesi Lebanon, NH
FAA/JAMN - approved center for remanufacturing

of aircratt bearings,

Tel: B0G-258-6155, Fax: 603-298-6157

Handplece Headgquarters, Orange, CA

Fiepair and overheul of dental handpioss and desiribufion of hand
piaca replacement parts.

Tel: T14-688- 3070, Fax: 714-921-1E52

Timken Asraspace & Super Precision Baarings - MPB Divsion, Keans, Maw Hampshire

International Sales Offices:

EURDPE | AFRBCA

Trmken Asrospacs & Sups: Preciion Bearvgl - BEw'opa BY
Chariaek 5 16 GU Medembhk

20 Bas 37, 16TDAA Medamtlis

Tha Maihadangs
Tal: 1) 237542044, o (0 227644552
FRAMCE

Timkian Anmenscs & Supar Precision Baarings + Europa BY
Suctersali, France

14 Burpau #4101

A, run de Mal Foch

T7TED Bourmon-Markhs

Tel: 40} 7 G500, Fam: |05 1 GEESREE0

GERMAMY /| AUSTRIA | SWITTERLAND

Timsnn Aprospace & Super Pricision Beanngs - Euioga BY
Baratungs - und Vierkaulsrisdariassung

Ciser lnminasee, 1

O-277A7 Gamunden am Mar

Germany

Tal (009351 - 3000, e |05 335 - 28074

ISAAEL

AOT Componems Lid

POE Box 58013

B15GA0 Tl Awis, |sroal

T 3 B450707, Fax: 3 S48243

ALY

GIMAR d OF & M Gionano

vl Busnre Ta

20137 Misne, laky

Tt (0 2-5518010 { S500004, Fa |07 7 - SHEETED
SCAMDINAVIA

Hwensson & Svanasan Ingenicrsfirma AR

PO B 141

G800 =R Markskeoga, Sweden

Tl (0] SAE-37Y 50 Fax: (09 &06-370 B0

SINGAPOHRE

Tiehiean Acenopaed & Sups! Pracizion Bagrngs - Sngapors PTE Lad
Bigck 1, Kalang Sector, ME-04

Singapom 145076

Tel: BS BA§-4380, Fax: BS B4 1-LLHY

UHITED ERGDOM

Timken SAamsasce & Super Pracision Basings - UK Lig
P Box BET, Upper Wilens Stresl. Wolwerhamiian
Wast Mdands, WY2 4UH. England

Teel: 0 190 TTASN, Fai (3 190277 t448

Timken Aerospace & Super Precision Bearings
MPB Division - A Unit of The Timken Company

Precigion Park, Keene, New Hampshire 03431-0547, Tel: 603-352-0310, Fax: G03-255-4563

& 1954 Tumknn Agrospace & Supsr Precson Beanngs. Prinied in USSR

Camkag 1-130, 3-3-89



Specializing in solving unique application problems.

Producing special miniature bearings as small as .059” OD.

Manufacturing a full range of standard instrument bearings.

Excelling in producing precision rotating assemblies.

imken Super Precision produces a wide range of

bearing products serving the aircraft/aerospace,

computer, dental, medical, and numerous other
industries. For more information on our products,

consult your Timken Super Precision Sales Engineer,

or contact Inside Sales, Timken Super Precision, P.O.
Box 547, Keene, New Hampshire 03431. Tel. (603) 352-
0310. Visit us at www.timken.com/superprecision




Manufacturing Divisions:

Timken Super Precision, Keene, NH

Standard and special precision miniature and instrument
“bearings .059” to 1.5” OD, thin section bearings .625" to 6.0” 0D,
air-frame bearings, computer disk spindles, and precision
gimballed and rotary assemblies.

Tel: 603-352-0310, Fax: 603-355-4553

E-Mail: mpbbox@timken.com

Internet: http://www.timken.com/superprecision

Timken Aerospace, Lebanon, NH

Standard and special high precision ball and roller bearings
and integral assemblies, to 24” 0D.

Tel: 603-448-3000, Fax: 603-443-5202

Timken Aerospace Services, Lebanon, NH

FAA/JAA - approved center for remanufacturing of aircraft
bearings.

Tel: 603-448-3000, Fax: 603-443-8910

Handpiece Headquarters, Orange, CA

Repair and overhaul of dental handpieces and
distribution of handpiece replacement parts.

Tel: 800-557-7867 » 714-685-3070, Fax: 714-921-1852
E-Mail: handpiece@timken.com

Internet: http://www.handpieceheadquarters.com

Timken Aerospace & Super Precision Bearings - Europa BV
Medemblik, The Netherlands

Assembly of precision miniature and instrument

bearings and precision bearing products.

Tel: (31) (0) 227 - 542344, Fax: (31) (0) 227 - 544552

Timken Aerospace & Super Precision Bearings - UK
Wolverhampton, England

Standard and special precision ball and roller bearings
for aerospace mainshaft, gearbox and transmission
applications to 18.5” 0OD.

Tel: (44) (0) 1902 - 773300, Fax: (44) (0) 1902 - 771448

Timken Aerospace & Super Precision Bearings -
Singapore PTE Ltd., Kallang, Singapore
Assembly of precision miniature and instrument
bearings and precision bearing products.

Timken Aerospace & Super Precision Bearings serves
both OEM and aftermarkets throughout the world.
Tel: (65) 6841 - 4380, Fax: (65) 6841 - 4485

Ideas in Motion

International Sales Offices:

EUROPE / AFRICA

Timken Aerospace & Super Precision Bearings - Europa BV
Overleek 9, 1671GD Medemblik

P.0. Box 27, 1670AA Medemblik

The Netherlands

Tel: (31) (0) 227 - 542344, Fax: (31) (0) 227 - 544552

FRANCE

Timken Aerospace & Super Precision Bearings - Europa BV
Succersale, France

Bureau A101

14 Bis, rue de Mal Foch

77780 Bourron-Marlotte

Tel: (33) (0) 1 64459880, Fax: (33) (0) 1 64459830

GERMANY / AUSTRIA / SWITZERLAND

Timken Aerospace & Super Precision Bearings - Europa BV
Beratungs - und verkaufsniederlassung

Obertorstrasse, 3

D-97737 Gemunden am Main

Germany

Tel: (49) (0) 9351 - 3013, Fax: (49) (0) 2 - 5466163

ISRAEL

Avnet Components Israel Ltd

Avnet Building P.0. Box 48

South Drorim Commerce Center
Tel-Mond 406000 Israel

Tel: (972) 9 7966999, Fax: (972) 3 7691115

ITALY

GIMAR di D.F. e M. Giordano

via Busoni 7a

20137 Milano, Italy

Tel: (39) (0) 2 - 5516918 / 5512004, Fax: (39) (0) 2 - 5466163

SCANDINAVIA

Svensson & Svensson Ingenjorsfirma AB

P.0. Box 141

S-691 23 Karlskoga, Sweden

Tel: (46) (0) 586 - 371 50, Fax: (46) (0) 586 - 379 80

SINGAPORE

Timken Aerospace& Super Precision Bearings -
Singapore PTE Ltd.

Block 1, Kallang Sector, #06-04

Singapore 349276

Tel: (65) 6841 - 4380, Fax: (65) 6841 - 4485

UNITED KINGDOM

Timken Aerospace& Super Precision Bearings - UK
P.0. Box 667, Upper Villers Street, Wolverhampton
West Midlands, WV2 4UH, England

Tel: (44) (0) 1902 - 773300, Fax: (44) (0) 1902 - 771448

TIMKEN




