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PRECISION BEARINGS: 
HANDLE WITH CARE 

Barden Super Precision ball bearing tolerances are measured in 
millionths of an inch. Such strin~ent standards produce bearings that - 
offer exceptional benefits i n c l u k g  reduced noise and 
vibration levels, lower operating temperatures, greater 
accuracy, higher running speeds and longer life. 
Unfortunately, all too often bearing 
problems can be traced back to sendfor Bordenb 

"Bearurg Fotlure improper handling. Reaping the full a user @,,d Cures.t 
benefits of such highly refined bear- bwWefond w d  

ings requires users to observe proper t,mlg;,""l. 
installation techniques, to assure m s o ~ m s o m ~  
long and trouble-free performance. u ~ n  q u &  

DAMAGE CAUSED BY DIRT 
AND C O N T M A N r c  

Foreign particles entering a hearing can do severe damage by caus- 
ing minute denting of the racoways and balls. The outwarrl signs that 
contamination may be present 
il~c:lurle inr:reased vihration, 
accelerated wear, the inability to 
hold tolerances w d  elevated 
running temperatures. All of 
these conditions could eventual- 
ly lead to bearing failure. 

Close examina- 
tion of inner or hgulordentew 

mateoalembedded outer ring races , ,- 
will show irreeu- A - 
lar dents, 
scratches or a 
pock-marked 
appearance. Balls 
will be similarly 
dented, dulled or 
scratched. The 
effects of some 
types of contami- 
nation may be hard to see at first 
because of their microscopic 
nature. 

Sometimes. the effects of contominotion one bmly 
visible, as thismopifid imoge shows. 
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THE IMPORTANCE OF 

If getting bearings to perform at their peak is the desired goal, then 
cleanliness is a topic that cannot be overstressed. Whenever bearings 
are handled, it is essential to keep them clean. Even microscopic par- 
ticles of dirt can kill a bearing fast. Consider every kind of foreign 
matter a potential enemy to bearing performance. 

Chmf -porn &dim dm @tupimI mntaminants. Dilfirim under baundmy Mdmtion c~nmtions is 
only 15 ndua inches Uu'ck, end nm 6e eoeilypenebotedby wen o shgleporlicle of tobacm mnke, 

Dirt and contaminants are of three varieties: 
1) Airborne contaminants - lint, metal fines, abrasive fines, smoke, 

anct . . - . . . . 
2 )  l'ransferred contaminants -dirt which is picked up from one 

sourc:e and oassed alone to the bearine from hnnds. work surfaces. " 
packaging, iools and &s. 

3) Introduced dii - typically from dirty solventsnubricants. 
Contaminants that are often overlooked are humidity and moisture, 
fingerprints (transfemed through handling], dirty greases and oils, 
and cigarette smoke. All of the above sources should be considered 
abrasive, conosive or leading causes of degradation of bearing perfor- 
mance. It should he noted that ~lean1inw.s extends not just to the 
bearings themselvee, butto all work and storage areas, benches, 
transport equipment, tools, fixtures shafts, housings and other 
bearing components. 



WORK AREA 
Good bearing installation habits begin with a clean work area. 

Work bench surface materials include wood, rubber, metal and plas- 
tic. Generally, painted metal is not desirable as a work surface 
because it can chip, flake or rust. Plastic laminates may be acceptable 
and are easy to keep clean, but are also more fragile than steel or 
wood and are prone towards static electricity build-up. Stainless 
steel, splinter-free hardwoods such as maple, or den& ruhber mats 
that won't shred or granulate and have no oily residue are all suitable 
work surfaces. 

A clutter-free work area, with 
good lighting, organized tool 
storage, handy parts bins and 
appropriate woik holding 
devices constitute an ideal I 
working environment. 

Under no circumstances 
should food or drink be con- I 
sumed on or near work surfaces. ' md eginStallob'Dn hBbits niUr a 
Smoking should not be allowed ,I, thepmpr ~ODIS. 
in the room where bearings are 
being replaced. Locate be&ng installation operations away horn 
other machining operations binding, drilling, etc.) to help minimize 
contamination problems. 

Static electricity - o r  any operation that may cause steel rings and 
balls to become mametized- could result in dust or fine metallic 
particles being intriduced into bearings. Since all Banlen precision 
bearings are demagnetized before being shipped, if you suspect bear- 
ings have bec:ome magnetized, pass them tbmugh a demagnetizer 
while still in their original senled pouches. 

PROPER TOOLS 
Every workbench should have a well-stocked compliment of 

proper tools to facilitate bearing removal and replacement. Tools 
required include wrenches and spanners (unplated and unpainted 
only), drifts, gages, gage blocks and beering pullers. 

An ohor- b lrred for interfemnmfik with 

Bearing installers will also 
want to have access to avariety 
of diagnostic tools. These may 
include a run-in stand for spin- 
dle testing, a bearing balancer 
and a portable vibration analyzer. 

Most spindle bearings are 
installed with an induction 
heater (using the principle of 
thermal expansion] which 
enlarges the inner ring slightly 
so the bearing can be slipped 
over the shaft. An arbor press 
can be used for installing small 
shaft/small bore miniature and 
instrument bearings. 

small shoftlsmall born instrument t m h g s .  
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For disassembly and Heat expands inner ring for 
re-assembly of componefI@ fitting onto shaft. 

D m  
Faciliteterjng installation. Portable diagnostic tool. 

OPEN END WRENQlEj 
dways E e  wplated toel; 

. . 

GAGES AND GAGE B-= 
Accurate to .0001". Weight distribution analysis. 



DO'S 
Observing a few simple precautions will help bearings attain their 

fnU and useful working life. It is particularly important to remember 
to keep bearings in their ori pouch until ready to install. Bearing 
nomenclature is clearly mar f? ed on all boxes, so there is no need to 
open boxes to identify bearings. Other tips include: 

Open p a c k  with scissom. Handle PmM unwm~md bearinns bvkeep . . 
oily &th cl-, dry bands orgioves. ing them mve& atoll tin-es. 

Al~gn bigb point mark ondng lW" 1 5 ,  o,, ~ , I ~ L U  i m r  I I P C ~ I ~ ,  10, <~,,t , , , l , / ,  
fmm high point of shaft. lora*PWjOrinW/mmPtsI. 

I ',c! . 1, . I ! )  I ,wr :n,  toc,/s l/!,!I o d t .  t,ol lisr r t ! o v / c r . c  lo i ~ ~ l u l l  rlli~,ior~rn! iln11 

plated, painted or ~ s t e d .  instrument beurings. 

Keep miunt%nance ID@ and mrd Keep munting ammpments and 
bearing nomenclaturPfmm bax. blwprints anfieforfuim W n m .  
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DON'TS 
Precision ball bearings will not perform as designed - or at all, in 

some cases - if they are mishandled or improperly installed. Practices 
to be avoided are illustrated below. If you have questions about the 
proper use or installation of Barden precision bearings contact your 
nearest authorized Barden distributor or Barden representative. 

Don? open bearing pouch until rmdy Don't wash new bearings. They are 
to assemble components. foctory cleoned and lubrimted. 

Don't wipe ports dry with o mg, or lint Don't spin bearings with compressed 
could be introduced Into the beoring o k  Intern01 damage could result. 

Don't use o hammer or screwdriver to Don't over lubricate or mix different 
jnstoll bearings. Never drop bwrings. lubricant families. 

-,. . - . ,  --. - while ha* 
dling rnhstuhgbeiuings.  



SHAFT AND 
HOUSING ms 

The ideal Barden precision bearing mounting has a line-to-line fit, 
both on the shaft and on the housing. Such an idealized fit has no 
interference or looseness. Many factors may influence fit, however. 

These include: 
Operating conditions such as 
load, speed, temperature 
Provision for axial expansion 
Requirements for rigidity and 
rotational accuracy 
Machining tolerances 

Interference fits (press fits) 
may be required in certain cir- 
cumstances where there is: 

A need to avoid mass center 

I shifts 
Heavy radial loading 
Vibration that could cause 
fretting and wear 

It ra cnhcd tho1 
burr-free ond rnochrned to exact tolemncm 

A need for heat kansfer 
A lack of axial clamping 

Interference fits should be used cautiously since they can distort 
the racewav and reduce radial ~ l a v .  . . 

Loose fiis may be advisable 
when: 

There are axial clamping 
forces 
Ease of assembly is important 
There must be axial movement 
to accommodate spring load- - - 
ing or thermal movements. 

Fig. 1: Bum or& muse bwn'ngrnisalignment. The appropriate fit may also 
vary, as governed by operating requirements and mounting design. 

To ensure a moper fit, assemble onlv clean, burr-bee Darts. Even 
small amounts bf di on the 
shaft or housing can cause 
severe bearing misalignment 
problems (See Fig. 1). 

When press fitting bearings 
onto a shaft, force should be 
applied evenly and only to the 
ring being fitted (See Fig. 21, or 
internal damage to the bearing 
- such as brinelling - could 
result. If mounting of bearings 
remains difficult, selective fit- 
ting practices should be consid- 
ered. Selective fitting - utilizing 

Fig. 2.  When pnssfim'ngrings. force 8houldody 
be oppfied to the rin~belngflned. 

a system of bearing calibration - 
allows better matching of bearing, shaft and housing tolerances, and 
can provide more conbol over assembly. 

Barden's C-10 Catalog, Engineering Section, provides considerable 
detail on specific shaft i d  hiusing his, n~ount in~  recommendations 
and bearixle calihratio~~s. If  vuu d t ~  not have n i:ouv or would like 
additional iopies, please contact your ~u thor izg i  Barden Distributor, 
or a Barden representative. 



RECOMMENDED SHAFT & 
HOUSING GEOMETRIES 

Bearing seats on shafts and housings must be accurately machined, 
and should match the bearing ring width to provide maximum seating 
surface. Shaft and housing shoulders must also be high enough to pro- 
vide solid seating and accurate alignment for maximum thrust support 
under maximum thrust load conditions. Shoulders should not inter- 
fere with cages, seals or shields. Refer to Barden's C-10 catalog for 
additional specifications. Recommendations for geometry and surface 
finish tolerances are shown in the diagrams below. 

Lead-in chamfer 
Corner break 

Under cut 



RECOMMENDED 
SllMFI' TOLERANCES 

TOLERANCE VALUES IN MICROINCHES 



RECOMMENDED 
HOUSING TOLERANCES 

m 
If 1 t, I A B ~  r i i  



NOMENCLATURE 
(p BARDEN PRECISION BEARINGS 

Chart shows sequence of 
beanng box nomenclature, 
used to identify beanng type Absena, ofe symhl 

and characteristics. 

~;;sineerhlg SEdm of 
en C-10 mtslcg for dex 

all cage 

m 

Radial Runo 
A~\ndueofWal~xw~n 
m a y b m l b t e d i n ~ n u m  I bb 
E - Spsdal radial ~ n o u t  (hghtef 
than SamM ~ r ~ )  
consun wden 
R-lnnwrlngmarkedfnhgh 
pokltafwrllrtoul 
Rl-Out~&gmsrkedfcfhigh 

!? nl af radial Nnout 
P-BdhmneraAdounKr~  

mitrkedfnhh&ofraQJ 
runoul. 

tanngs, n i  code si~sed to inill- 
b smdard c o r n  ansles. 

DT-Tandem mounti 
DD- Tandsm triplex seL 
Standard prdods br Ser 
100,2W, 3W and 1900 are 

Lubrication 
Typed p&bricaWn m 
lkkaMM?hthebssring nun 
ber onpgokag~ng Letter "0" 
& ~ o l l , % " d e n o m g ~  
utt-rndm wh4lg 1 -, 

t I 

. 
Beannga ara avalaoie M 
cal Draw mra andrw 0 D 
Tomm ranas is div.ded .nb 


