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Mate) Types and bearing sizes marked [ = ) including Bearng Units in-
corporeting such beaerings arg not- normally siocked or regulady
produced. G hack availability when ordering.




ASAHI
BEARING UNITS

Goroagn Bt Hing fow relubticdtion - e F—— Euilly siiationiog

Cemnbaniiion of sl slinger

arud anoel Dacke synibienc Ll Eazianang)
il seab prowios stromgest
innst eHestive s=Eling
— Sturdy one piece
it iron hospsing

Hisecinily hiat-tiedtnl
e e rimg

Ba-STImY MoK showis : 3
Blea pwanbknlile with Eeecomtrig - "111;1"'“
Coltars ol Teperad Aslaper Sloevps

Single rove dEep oy

Dl rin priscs
Pillow Bloek vith Internal Pillow Bl with Cast hian | Pillow Binick with Prossed
Eccentrie Lacking Collar Govers St Covers

I




ASAHI BEARING UNITS

FEATURES OF BEARIMNG UNITS

Rationnl self-alignment

The outsic diamatar of the self-containad baar-
ing is ground spherical to match comesponding
spherical inside diameter of the housing provid-
ing self-alignment between these (wo members,
which compénsatas for misalignments of the
wivits resulting from ervors in mowsting and dis-
fortion af the fowndation,

Larger load carrying capacity

Being the seme as 6200 and G300 series single
row doap groove radial ball bearings in internal
construction of the selfcontained bearing, Baar-
ing Wmits can sustain rachal loads and substantial
thrust loads ad wall, Ouwiet operation s also
assured,

Lesngor service life

Baaring Units are ofton used in severs oparating
conditions. wihtro they are exposad (o dirts,
meisture or high temporature, and i such ap-
plications, the grooso inside the sif-contained
braring deteriorates in a short period of tmae,
It is required, therefore to relubricate the units
ot wuitablo intorvals so as to replace deteriorated
greast with fresh greass,

AS5AHI Bearing Unlts with cast iron and robber
houzings aro all relubricable type equipped with
grease. fittings o secure full porformancs and
longdr service |ife of the units under any Gparat
ing condition,

CONSTRUCTION OF BEARING UNITS

ASAHI Bearing Units conzist of a double sealed
single row doep groowe ball bearing and any ane
iof cast jron, synthetic nibber or pressed st
Feerusings of various configurations.

[ha slf-contained bearing with spharical graund
cutside dibmetar |5 assemblad Into & corrospond-
i sphorical soat of the houstog proviching self
alignment of the beanng in the housing ot

Efficiont sealing

Tho salf-contained bearing is daubla sealed with
o combindtion of  heatresistant  oilproel
synthetic rubber seal and steel slinger. The out-
sitde steel slingor which 1s Hxed w the e ring
and rotates togother with it effectively provents
ferrelgn mattecs from entaring into the earing
from the atmosphors and protects the. bearing
against outside pressure. The stesl backed
rubber saal on indide which is fixed to the outer
Firg contacts the land of the inner ring with a
light rubhbing préssure,  The combination of
these two sedling elements serve 1o exalude
dirts and moisturg snd o retain the grease
within the bearing chamber insuring foll pes-
fommance of the bearing even In severe operating
conditions, Bearing Units with Covers. arg
devaloped for applications where surraundings
and atmaspheric gonditions are extramely severse
such asin steel mills, flour mills, foundries, eic,
With the double sesling of the salf-contaimed
bearing and dust eovers of the howsing, sealing
abvility of the units with covers i3 perfect,

Solil lwusing

The cast iron bhousing 15 of solid one-plece con
siruction to provide mastimom rlghdity lgaing
deformation at merinting and Wienr resistanoe for
any operating conclition,



manting,  Set-screw locking 15 mast popular
maethad of mounting to the shafl.  Adapte:
slesve and eecendric locking collar are alsy availa-
hle, For services under moare severe  operdting
conditions, Bearing Unlts with Cast Inon Covers
ard Prossed Steel Covers are available a5 stindard

by es,

Easy and positive Incking to shaft

There are three methods of locking Bearing
Uniis 1o the shaft. Locking by means of two
gotackews n the extended (nner ning is the
mast commaon mathod. Adapter sleavs locking
and an ectentric locking collar are alzo available,
Al these Incking methods of fer casy installation
of the units and machining of the shafis,

Special  heat-treatment on  bearing  mner Hing
As shown in the figure below, the inner ring of
the self-contained bearing is hardened in the
race-way and sulrounding part where hardaoning
is naeossary, while the extended part where the
setscrows are installecd iw left moewallurgicd by
milel and tenpcious,  This special heat-inedtment
engurgs full bearing performanee and prevents
the set-screwes from loosaning during operation
as the set-screws can be tightendd hard enough
withoul causing destructive innar ring craclking,
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Unique dovice to prevent bearing outer ring
rotation

The bearing outer ring 15 equipped with o unigue
locking-pin  diévice which permits free sall-
allgnment af the units, and also prevents outar
ring rotation. The result - longer service |ife,

Complete interchangeability between bearing
ar] hosing

Skilled precision workmanship on the sell-
eontalned  bearing and  the housing  provides
complete interchangeabillty between them and
the besring can be pasily replaced whonower
&0 FEgulred,

Easy installation

The self-containod bearing i prelubricated with
an adequate guantity of high ouality grease,
Bearing Units can e mounted on the shaft for
immediate operation. The units arg, therefore,
free from ingrass of harmiul contiaminants into
the bearing chambar  during  mounting  pro-
ceduras.

Easy positioning for mounting

Two dowel basss provided on the housing of
Pillow Block, Square Flange and Two Bolt
Flange Units serve for easy and acourate po-
gitioning of the unit when moumting them on
the striscture.
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ASAHI

BALL BEARING UNITS
SILVER series

STAINLESS SILVER series

@OUICK, ACCURATE POSITIONING BY CENTER-
LINE MARKS
Centar-line marks provided on hotsimg offar oagy
auick and exact postioning, eliminaling nead far
adjustiman| attel mounling. Far pasiioning, pisi
seriba the lines on suppertimg frame and match
tham wilh tHe centar-ling marks.

@COMPACT & LIGHT-WEIGHTED

This Teature permils - high padormance and more
spaca-gaving machine and equipment designs

@EASY & QUICK TO MOUNT
Ecoantng locking eollar ensures last and pokilive
Iockmg ol bearing 1o the shalt

@HIGH SEALING EFFICIENCY
Beanngs aie alfectvely sealed For sddedd proiec-
Blen acgenirisl dust and Pumid, dops Didsd, wiih
stainless siesl end covais are alzo available

@HIGH ANTI-CORROSIVENESS
(STAINLESS SILVER series)

Surablia [or applications under acvarss emwron
manlal condivans

@HIGH SPEED DPERATION
Crmmpact beoring design peemis high - spas] aperation



SILVER series

ASAHI

Pillow blocks
UPCOO type
UPOOOC(E) type
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SILVER series

Two-bolt flange units
UFLOOOD Iype
UFLOOOCIE) lype
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STAINLESS SILVER series

ASAHI

Pillow blocks
MUPOOO . type
MUPQOOC(E) type
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STAINLESS SILVER series =— ASAHI

Two-bolt flange units
MUFLODO type
MUFLDOOC (E) type
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ASAHI

BEARING UNITS

ENGINEERING DATA

IMPORTANT NOTICE

This edition contains revised “Besic Dy narmic Load Ratings".

Mhi new basie dynamic load ratings, whose © values are inereased by 30% over the
values contained in our pravious publications, have resulted from the improved lite
properties of our boarings, and the new values supersede the old ones.

Calculations of dynambc load ratings and rating lives of the bearings are in com-
farmity with the standards established by 150 281/11977 (corresponding JIS
1518-1981), which Tarmulates the-adjusted rating |ife ag tollows: —

Lpa = ap @3 aa Luw

where:

L = (5P

Lng : Adjusted rating life In millions of revolutions taking into
account reliability {100 — ni%, where the index “n® represents
thie  differsnce  between the rmequisite  reliability, bearing
miaterials and oparating comditions.

ay ¢ Lile adjustment factor for reliability
fr Life adiustment factor Tor matenals
g1 Life adjustment factor for operating conditions

Please note that the new basie dynamic load ratings have been determined taking
into sccount the fact thal (he standard bearing stesls used for our bearings hava
better life properties than the materials on which the eguation by 150 are based.
Therefore, when wsing these new load ratings, the value for a; factor should be
ar = 1, Other values, Le, & and as Tactors should be properly used aecording to
thie guidances given in the same standard,

Load Rating Data on page B0 — 81 and other related figures and valoes are vasid
v e Dasic dynemiio load ratings.



1. TOLERANCES FOR BEARING UNITS

1.1 Tolerances for bearings
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31 Diztance between radial plane passing thro-

gh canter of sphere of outer ring and side of
inner ring.

Tabe 1.4 Distanca “n" between radial plane
passing through center of sphers of
outar ring and side of inner ring
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1.2 Tolerancis for housings
1 Tolerances on spherical inside dismeter of housings
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2] Tolerances for Pillow Block vype housings [P, 1P, PH)

Table 1.7 Pillow Block type housings (P, IP, PH} i, 901 om,
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3| Tolerances for Flange type housings [F, FC, F5, FL; FK)

ASAHI
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(¥} Thase tolerancis abso apply to Bearing Linits with Covers,
[3} Fow FC HOD0and FLOXO0 types toloranees for 7 X060 shafl L apyl e,

4} Tolerances for Take Up type hougings (T)

Table 1.9 TakeLUp type housings (T)
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5 Tolerances for pressed stesl frame | WE)
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G) Tolerances for Cartridge type hausings {C)

Table 1.11 Cartridge type housings (C)
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1.3  Other tolerances for east iron housings

Talle 1.12 Machining tolerances i e
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Table 1,13 Casting tolerances
1} Tolarances an length et
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3} Tolerances on draft taper
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2. LOAD AND LIFE OF BEARING UNITS

As load capacity and life of Bearing Units aro
game a8 those of the self-containad bearing, they
are ealeulated in the same method es ordinary
bl esarings.

2.1 Bearing loack
1 Eynanie fagtors
In generdl, bearingy are sulbsjocied o owegnt of
rolling elements thamsalves, forses due o bell or
gear drive angd varnous kinos of leads produced by
operetion of the machine, Besides thein, oper-
ation of the machine 15 acoompaniod by shocks
and vibrations, small or heavy, and it is practically
difficult 1o obtain these loads specilically by
caleufations.
Therafore, the lnads on the sel§ oontained earing
aro to be ohtained Dy mulbplying cafculalble
values by factors which are determimed 1hrough
grporiences, These factors are qenerally classified
as Tollows sl colled Dypamic Faciors colles-
Livedy.

Bell Tactor fiv Relt [or chain) drive

Gear factor Ty Gear tlrive

Machineg factor T o Adl types of drive

[1] Belt tar chair| dris
The radial loadl imposed on e pulley lor
sproclet) shaflby belt or chain drive is caleulated
a5 lollowes,

I

M = ﬂ?de (2.1}
Kb =" (2.2)
where
M Tormueon polley {or srocket)  kglom
H ¢ lmput horsspower kW
n : Shaft speed i
Kb @ Effective tension of bel

Yor chain) kgl
T 1 Eftective riflias al pullsy

lor sprocket) Gy

The effoetive tension 5 the difference Deliween
tight-side tensinn and stack-side lonsion,

That radial load acting on the shalt throogh the
pulley 1 obtained by multiplying the effective
tangion by bell (or chain} factar shown (0
Titble 2.1 in consideration of type of the belt
ardd starting lenskon,

Fha=fb - Kb (2.3

wihere:

Fhh ¢ Hadial lssed on pulley [or sprocioot)
shat bl

b ;. Belt |lorchaint factar

Tabla 2.1 Belt {or chaind factar : {b

L ——

Tgjin wl Naels Lt
¥ hall T-12A
Single leathas ol il teimas il 3.5-:9
Demradad ity Amsiibms Ronlic iy epiidanyy il 3335
Sitk Sl EE ]
Slnple ool o rubbe bedl i35
BuvDlaply  Towllet o0 hssgs bl b
{Rataiid L35~ 1.5

More The shocter the distanee Letaesn sbaiin aedd
lpwwerr e spoed, ihe larger [octor be laken

12 Gear drive

Operating load on the gear ot gear drive can ba
theoretically obtmined from tronsmission horse
powwer and type af the gear

Although the flat gear Is subjected only 1o the
racial loed, worm gesr, bevel gear pncl screw
goar are subjected to the thrust load inadelition
Ly e ppdiel loac, Besides them, tha goars are
nocessarily suldest to shock and vibdation loads
which ate prodiced sccording o machining
dugree of Tinish of gear taeth,

Fliaweier, a4 it is difligull focaleulais thess loads
pecurately, the load on the gear shaft isobtained
by poultiplying thearetical loads by gesr factors
given in Table 2.2,

Fa=1y. Ky 12.4)
where:

Fo : Radial last on gear shaft ket
Kg : Theoretical load on qear shalt  kpf
fy : Gein faclor

Talle 222 Gear Tactor & fy

Typpe bl gesw I

Frexinion gear Golerenee wl piidk [ E S |
sl wbages ie =ilhin 0,0 e

Dindirory geat |heloronis & il = L
o shops 14 wi®iin 0070, Bl



[2} Adl types of drive

As all machines and equipmeants are accompanied
by wibrations and shocks, small oF heavy, when
operated, the actual operating loacs on the zhaft
are to be olained by multiplyving these loads
ciloulated in preceeding {1} and 12) by mechines
Factars shonwn in Table 2.3,

F=1fd-Fh=1Hd: fb- Kb (2.5)
of F=1d.Fg=1#d-.fg-Kp (2.8}
where:
Foooo Agal load o pulley shaft
(or sprocket shaft or pear
shaft} ki

i : Machine facior

Table 2.3 Machwe factor  fd

Eoarciog corcilion gf rechee I

Robeileg wmpciney ol salifsded  Malge, lebo moepresce; i-1.2
It shiack lagdi Fivry farngee

Mebari sehimuted 1o light Spead redoosi, Interaal

shpek lguds nnd Heae rukieg covmlzakliun erglne 213
reelpe nenhng eelium Limmg erh i

Minpklvey whjecinl fe ey Homewr mill, rellar mill V& -0
whinck |mals

The loads obtained in the above caloulations are
to be divided among the supporting beering.

2} Dynamic equivalent |oad

Althaugh either radial lead or thrust load acts
singly @0 some applicaticns, bhearings are more
aften subjected to combined loads af the radial
and the thrust which wiry in magnitude and
dirgetion during operatien, themfore, such loads
miust b converted toan eguivalent fom| For life
caloulatsan ol bearings.

The dynamic equivalent load equals such load
that gives the same life without Nuctuation in
magnitucle ane direction as that under actual
lmad anel speed, and for the sellcontained
bearings for Bearing Units, cantral radial load
assurmed wheh the innge ring rotates with the
auter fing statonary b akon. Generally, the
dynamic equivalent load can be obtoined Trom
tolliowing formula,

P=XVFr ¥ YFa (2.7
where:
P Dynamic equivalant load |eig

W Radial factor
Y o Speed Factor

¥ : Thrust factor
Fr : Radial load kg
Fa Thrust load Jegy

Valdes of W, X and Y ore sz shown in Tahle 2.4,

Table 2.4 Factors s W, Xaond ¥

Urddar b,

imami itbg Hr F_I'I- ’ Fﬂ_ 1
;u, !gl—ulir'g. ity | TH 2 Lo L
I 'l' . W . L ] L X | 'F-'

aala z.an oy
K30 LR L s
Lk G5 L7t 0.28
(kAR 55 028
1 | LI ] o 05k b4y 040
BT LAl 04
o 114 G
m42 I 04 4T
5 [N A

Mnte: O = Hesle statle load rating ol Bearing
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2.2 Life and lood rﬂtirlq_ Fig, 2.1 NOMOGRARH (n-C/P-Lh)
11 Life and basic dynamic lasd rating
Bearings are Incessantly subjected .rﬂ repetitive E'EFEE_EEB Bl Lond sl G B 0P Ll skt
on outer and. mner rings and rolling alements diring i ram rarpflajsne Lk
operation even 1 thoy are pormally man and there 20— 200
puentually oeour flakings in raceways and surfaces of E L
ralling elements due bo fatigue. 20 3 )
The bearing life is expressad in total pumbers of = .-wu
revolution (o hours 5t constant spaecd] which a bearing - E 0
attaing before fatigue failure ocours on either bearing = = e
rice or rolling element. 53 E .\ il
A there is variation in the lves of identical baarings g0 - BOO
operating under the sami conedition, the bearing hife it 135 = g ?EE.,
defined a5 total numbers of revelution (or hours at . =
constant speecl) which 90% of group of identical e e
bearings attain or excesd belore the onset of fatigue = -
fallure when individual bearings are operatecd under the 200 " an e
same condition. This ife of the besring iz called Rating — 40
Life which is about 1/% of aversge life of the bearing. 300 - = A000
Bassc dynamic load rating FE‘FIFEIHEI!'ITE such load that mu_?; 100 4a00
dors fot vary inomagnitude and direction and undar e E i
which rﬂlrnlj _IIfE: of the L'na_anng m.” be one million Eu:lﬂ-;: B e
ravolutions witle (the inner ring motating gmd the outer 700 = 300 000
i ; . : | Gl — 400 = @000
ring stationary, For the seif l:nr_'ltamul] bearing for oo = a0 = Ea08
Bearing Units, coniral radial load is taken as the basle 1000 — — &0o0 — 10000
it i 1200 - ann E
dynamic |loac rating. = 00 |
LE — 1 — VEDOD
ilati 1B00 - = -
| E...'llr.ulatin:ln ol rating life . i = KK = i
Relation amang rating |ite, basic dynamic load rating = 000 B
j ziid- ind i i - = — 4000 =
and operating load-on the bésaring is formularized as e = Sann E:
Tl s, E : EEED = i
4000 4 = Joooo | 40000
a =
L =(£] (2.8} SO0 = 5000
F sono —| 20000 E goooo
X 000 = _soopo | TRO00
where: AG00 - 4popp | BODOO
L : Ratingiife 10° rav umg—_ spooo [ B000G
C : Basie dynamic load rating ke ps e -
P - Dynamic equivalent load kq T -
. . - 150040 — |~ 1E000D
When it s convenienl Lo express rating life in hours x -
rathier - than numbers of revolution, following formula b0 = — 200000
is e, 5 z
0f . L 10" FEN il i
et aie) e -
th="gg-n BO-n\P 2.9)
il For life calculation of the boaripg, the Mome-
Lhy ¢ Life howrs of hearing h graph shawn i Figo 2.1 which represents a
no o Shaltspoed rm refation between CF value and rating life may

be conuveniently s



41 Elect of opersting temparnturs

When the bearing s operated confinucusly in
high temperature or 1145 incoomtered with very
high temperaturd aven Tor a short period, there
peeurs o change o ipjernal strugore of bearing
raetorial disulting 0 docrdasa of hacidness and
consempent  decrease of baske dynamic  load
ratindgg. of he beoring. A the operating temmpor
ature affesis hoarng pey Tormance whon (D oxcoads
120°C (248" F), it is required to adjust basic
dynamic load mting by deducting correapanding
amount of decrease given in Talble 25 From the
basic cynamic load rating © given n dimension
tables af this eatalog for 1ife caloulation of
Bearing Linits for high temperatie applications,

Table 3.5 Temperature eoffect on basic load

ratinag
T pnpatulie i35 146 s gom 998 20
i L[ Fl (257 (anE 4347 1398 Ra07) e
Devrsenm af boai
g Toud rublay . 3 I 15 2 L} dn
(]

4} Paslc stathc load rating

When the bearing |5 staticnary o 00 @& shghtly
pecillating or rotaling ag very low spedd of les
Trpm, the bearing is notsuljecred (o ropetitive
stressas and there coours no flaking on racowasys
antl surfaces ol rolling elements. herafore, the
lead rating i5 to be determingd by amount ol
harmful parmanen) deflormation in raceways arkd
rolling elaments.

Bazic skatie lpad rating s delined as sunh static
load that the sum of parmanent deformation of
ralling elements ad racewsys al contacl area
where is subjected 10 maximum stress makes
0,000 fime of diameter of ralling element, antd
foer thir self-contained bearing, cenirpl radial
Inml is to be talken &5 basic static load cating.

This degres of deformation iz nol considered 10
fre harmful Tor sulsequent operation of Besring
Linits.

6] Biatic eguivalent Ioad

The static eouivalent lopd s delined a5 such
stathc foad with constant directioen and rragnitoce
that parmanently delorms contacting poris of the
rolling elements ancl bearing rings which e

subject (o maximum Siresses by he spme smount
as the maximum parmanent deformation to be
gauted under actuasl loading conditions, For the
self-cantained bearing for Bearing Units, central
radial laad % 1o be taken as tho static eguivalent
ladl.

The static equivalent load can be obtained from
the lollowing formula,

Po = XaFr+YusFa (2. 100

PII - l'r 12.1'”
whiares:

Pa 3 Static eguivalent load T

Xo 1 Bisticradial Tactor
Ya 1 Statie thrust Factor
Fr 1 Radial loacd kaf
Fa : Thrusi load kel

For the solf-comained bearing for Bearing Units,
take the larger one of the values obtained from
above calculations and also take the static raclial
factor ®o = 0.6 amd the static thrust factor
Yo = 0.5 respectivaly.

B) Safety factor for basic static load rating
Although basic static load rating |5 1aken as the
load rating far the bearing which s stationary
or slightly oscillating, less static Joad rating may
be pemmitted or required according 1o ap
plicatinns,

In this casa, such statie load rating & o be deter
miieed taking safety Tactor shown in Table 2.6
into consideration.

Pomax '-'Eﬂ

14 {2.12)
where:
Poria 1 Maximurn static equivalent load kgt
Cin - Basicstatic boad rating lcaf
Is : Safety factor

Table 2.6 Safety factor @ fs

Dipainiling tanillfices | s
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Florredl gpermliin sescmpueead
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Clpeviifics uedwr thark loméy o wlhien
sipeibilly pisnlh cesiilion dmipued 1
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3. MOUNTING OF BEARING UNITS ON SHAFT

Bearing Units are prelubricoted for immediate
installation and operation providing éasy Bandling
of them, but same as ordinary bearings, they
may come to early failure when not handbed
properisy.

Bearing Units musl be, therefore, handled with
care amel when mounting on the shaft, be
careful not to apply shock loads nor permit
ingrase ol Torelgn matbers inoo the sel Teoniained
Baaring.

41 Selection of shaft

The shalt on which Bearing Units are mounied
shall ba free Trom bend and flaxise

Far the units with eylindrical bore {with set-
serews oF eccentric locking collar) clearance {it s

usually adopted for mounting the units on the
shaft, and shafl tolerances in Table 3.1 are
recommended {or such loose fit. But, for high
speed or highly gccurate operation or such
application where is pecompanied by heavy shock
loacls, interferepce fit 5 to be adopied, Table
3.2 shows recommended shaft tolerances for
marfarencie fit. When Bearing Units  with
soeofitric locking collar are mounted on the ghaft
with Interference fit, the eceentric locking collar
miay: be omitied,

Tapered bore beprings permit wider tolerances
af the shall since they are locked to the shaft
by msars of adapier sleeves,

Recommended shaflt wlerances tor tapered bora
bearings are [wied in Table 3.3,

L & . k : adqny
Table3.1 Shaft tolerances for clearance fit for bearings with oylindrical bore Unitye et iind
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Table' 3.3 Shafi toleranees for bearings with topered bore Ut oo s
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3.2 Mounting on shaft

1} Bearing Lnits with set-scraws

For normal eperating conditions, Bearimp Units
b girmply Tised on the shalt by tightening two
hexagon socket headl seb-screws with the spanner,
BT o ensure positive focking 1L is desirabla to
file flat (Fig: 3.1) or drill slightly (Fig. 3.2} the
halt on the part where the set-screws contoot
before tightening the set-screws,

Imapplications where Baaring Units ate subjeated
Lo vilratien loads ar shoek Ioads or where heavy
thrust loads act, wse the shaft with shoulder and
fix the unils by tightening the nut as shown in
Fig. 3.2 In these applications also, the set-screws
miust e tightened firmly enough.

Toa hard tightening of the selscrows may
detaroraty beicig smoothness or cause nner
rng cracking and on the conteany, insufficiently
tHghtened seli-serevs may loosen diring operation
andl cause creeplng between the inner ring and
tha shaft, Therefore, the set-screws must be
tightanad  with proper tfightening  torque  as
recarnmanded in Table 3.4 and Table 3.5.

A5 Boaring Unitswith specially heat rested inner
rimg are free from mner ring cracking and
lmosening of the sei-scrows whiclh dré gasy to
gcour o conventional thrawgh-hardemsd uniis,
they can be secured to the shalt mven in such
applications where are subiect to heavy repetliive
loads of vibrations and shocks.

Table 3.4 Recommended setscrow tghtening torguo

for specially heat-treated anits

Set-wreew ling
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Table 3.5 Recommended set-screw tghilaning torgue Tor through-hardanad anits
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Bearing Units with sststrows aro mounted on

the shalt i following steps,

{18 Make sure that the sebsgrews do ot pro-
vude from the inside diameter ol the self.
contained bearing. (In case they protrade,
lsognn thi Gal-serews).

(2] Stowly slide Bearing Units on the shilt in
required position. When mounting, he caretul
of shalt distortion and noeslr hammear the
endsaf the baaring mner ring and the slingsr,

{31 Tighten the sst-scraws uniformly with recom-
miencked torgue m Table 3.4 and fix the onils
to the shaft

(4] Fix the hmising 1o te maching frame, The
maching frama must e rigid enough and Hat
t prevent housing Trom being deformaed,

2% Bearing Lindts withy acigor sleeue

Bearing Units with adaptor slesws permit wider

shafl tolerances and can be used in applicstions

whigre vibrations and shocks are heawy.

Maunting processes ol these units are as fallows,

11) Slig the adapter sleeve on the shaft into
reculred pasitian,

{21 Stde tha wmi on the shaft and mate the
tuperad bore ol the sell-contalned bearng o
counter tapasred part of the sleevo,

{3) Fit the washer aned nut to the sheew: and
tighten the nuf by hand,

4] Tightan the nut with the spanner to fix the
et e the shafl.

Be careful nod to tightan the nut too e Bs
it may cause overheating.

(5] Bend & tooth af he washer into the notch o
the sleeve Lo preverl the niet Trom farssning.

{6 Fix the housing o the maching [reme in the
came manner as tho umis with sel-screws

3] Besring Units with occoptrie locking eollar
Bearing Units with eccentric locking collar are
maovuntod on the shaft by engaging the eccentric
locking collar with the sccentric recessed cam
i1 thie Baarimg innec ring as shaown in Fig 3.5. For
tightening of the eollar, turn it in the direction
of shall rotation and the collar tightens auto-
matically  with the foree corresponding  to
aperating radial s,

Thaa, fix the collar to the shall by tghtaning the
wetsorews For recommendesd lightening torgue
of the setscrows, refer 1o Tabla 3.6

It the collar &5 turned bo opposite direction to

shalt rotetion, the inner ring loosens alter starting
operation, then it tighténs astomatically in the
dirsction of shafi rotation, The shaft may,
therefore, slide in the bearing bome whan the
units are subjected to thrust losds,

Faor applications where the shaft rotates in clook-
wise direction and caunter-clock-wise dirsotion
reciprocaily, 11 s nagded to use the shafr with
shawldar or the axal direction fiking collar ta
[ae Wb boariivg e ring. When the inner ring has
interferance (it (o the shaft, the eceentric locking
colfar may e omitted, but i1 the umis ane
subjected 1o thrust loads, theinner ring sl be
fiwed in the direction ol shiall rotation, antd in
case especially heavy thrust [oacds operate, the
ghalt with shoulder must e used,

Table 3,6 Sat-screw tightening torgue
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4] Bearing Linits with civées

Mounting processes of Bearivg Binies with cast

iron and pressegl steel covers are 85 Tollows

(1] When the cast irop or pressed sieel covers
are equipped wath rubber seals, il the
chamber inside the covers with the greso
by about 1/3 < 1/7 full, The greds, which is
to-be rather solid type like the cup grease,
serves for prevention of ingress of dirts and
moisture from the atmosphere, (Fig. 3,4 ).
For the rubber seal of the pressed cover, 1l
the gresse in the space between lips and apply
thir grease to surface of the shafl an the pari
where the lips contact,

[Z1 Slicde the inner cover with the ruhber geal on
the shaft th required position.

id) Mount the unit without cover on the shaft
in required pesition and lock it there posi
tvely, Mounting processes of 1the bnits with
covers on the shaft are same s those with
set-screwes oF sapler steeve,

4] Fix the howsing to the shalt by fixing bolts,

(8] Fix the inside cover with rubber seal to the

Fip 3.4

Ciladiog_Fillucl

Giraagi hilad

¥4

hpusing by fitting it o the counteér rdess in
the hogisimg apnd taghten it with the hexagonal
lolts for cast iron cover, The préssed stoel
cover is ko be pressed into the recess in the
hauzing, When lixing the prossecd st cover,
use & wooden or plestic hammer ag shown in
Fig. 3.5,

Vi) Fix anathor cover with the subbor seal ar 11w
vlased cowver to the housing in the sama
method as above (B}

When remicving the pressed steel covors, use a

sorew driver os shown in Fig 3.5,

The rulsler seal aguipped in the Sover ofien

pontacts comparatively rough angreand surface

af the shaft dnd diets and oiher conteminants
prter  bebween the Hps ol the ooblber sead

The rubber zeal of the cover may be, thorefare,

damaged earlior than the rubber seal of the sefi-

ooentained bearing and H is needad ta replace the

ribsber =zal al the cover from tme (o Gme s

also desirable o chambfer the end of the shaft so

that i1 mary not damage the rubber seal when

i nking the trts on the shali,

Fip. 3.6




3.3 lInspecthon

When mounting of Bearing Units is complated,
ingpact il they sre mounted properly. For i
spaction, turn the shaft by hand and check il it
rotates smoothby, If no [mmegulirlty is found, ron
the units by the motor initislly at low speed
under no load, then increase speed and load up
toy reruined eonditions graduaily and checlk noise
and rise of emporature during this oparation,

1% Noise

To inspect noise, spply a screw driver 1o the
howsing and listen o rotating sound. 1f there s
irrequilarity  In mounting, eic,, abnormal noise
ean ba hwoard.

2} Rige ol tenperalure

Measure the lemperature on surface of the
bearing mror riog and the houstng during oper
ation. Generally, the temperaties risey Up looa
conslant degree and it s stabillzed in 2~ 3
hours alter starting operation. But, if the umits
are ooured impropary, o by other breegulac
tiey, thi wmperalure riges oxtremely and (s not
stabilized in due time.

The abowes are (o be checked duarimg runnirsg-in
operation awl making dure ol no ieregularity
oxisting, stert regula opedation of the mechine,
[t s desirable to inspect nodse and rise of tem:
perature periodically during regular operation so
that any failure may be Tound early.

24 Allowance lor shaft expansion

As Bearing Uniks ame locked to the shaft by
mieans of setscrew, adapior sleeve or eccentric
focking collar and as sphecical ouwlside dame e
of the bearing outer ring males corresponding
spherical seat of the housing, allowanca for shafi
prpansion & aquite Hmited compared with ondi-
nary bearings,

Where distance betwean the units s shorl ond
gxpansion of the shalt due to heat is not
pxpected, allowanee bor shaft expansion s ot
rieeded, But, in applications swhera the wnkty are
used i bigh atmospheric or opoarating  tem-
perature o where the units sre modnted on the
tang shalt, the units may come to failome due to

AS5AHI

thrust loasds produced by shaft axpansion undess
allowanee for such expansion of the shatt
proidedl

When the unlis ar to be used under such Dpor-
ing conditions as may cause ghaft axpansion, tha
unit on the fixed side i3 to ba locked to the shaft
firmly and the one on the other side is to be
locked to tho shaft by meand of 5H type set
soraw on the part whisre @ keyway is provideed so
that the shalt may expanc in axial direction as
showmn in Fig: 3.7 or Carteidge Unit may be used
as shown |n Fig. 3.8, Althaugh the fommer
mathod is popularly adopted for spch applica-
tions, uze of Cartridoe Units is desirable, For
applications where shaft expansion is o factor,
LICEP 200 type is available,

Whent SH type setscrew s waid for the shait
with a1 Keyowsy, recommencded shall tolersnces
are b or hi:

Fig 3,7

Fig, 3.8

NN




3.5 Rachat intarnal clearance

Radial internal clearance of the soll contained
biearing 8 specified as lsted n Tahie 3.7 for
eylindrical bore and Table 3.8 Tor tapered bore.
Ordinary  clearamnee (CO) Is considered 1o be
satisfactory lor most applications of the units,
bt when the units are operatad n high atmos-

pheric temperature or when tomperaturg differ-
ential between the inner ring and the outer rim
is large due io effect of the heat tramsmitied
through the shaft or when risa of temperature is
high due to high speed oparation, larger clearance
mitst e adopted for initial clearance.

Table 3.7 Radwal internal clearance for bearings with eylindrical bose
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4. LUBRICATION OF BEARING UNITS

4.1 Limiting spesd

The limiting spaed of the bearing s dependeant
upon type and size of the bearing, type of
fubricant, mathad of lebrication, et and it is
ganerally expressad o terms of Udn wvalue™

tbore in mm ® rpml or “dmn vatue™ 1ii...|?

i mm x rpmi,

The self-contained bearing for Bearing Linits g
a eep grooved internal construction, bul o8 i s
seiled by rubber seals on both sides retainkng
the grease inside if, the speed capacity s limited
according Lo linear contact velocity of the seal,
The limiting spead of Bearing Units with Covers
corresponeds to linear contact velocity of the
rubbier szals equipped in the cover,

The speed ¢apacity of Bearing Units is, therefore,
determined jn consideration of these factors and
the limiting speed of specific sell-contained
bearing is shown in Fig. 4.1

Fig. 4.1
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4.2 Ralubrication

Bearing Umnits are all grease lubricated and are
hasically to ba relulricated. The grease injected
from the gregse fitiing by omeans of the grease
mun Hows into the bearing chamber passing
through the gresse groove in the housing and
gresse hole in the bearing outer ring.

For relubrication, it is recommended to supply
the grease during oparation of Bearing Units so
as 1o avoid excessivi groasing and the quantity of
the grease to be supplied is about BOMG of the
gtandard fill waluome at factory lubrication.
There are three typos ol the gresse fttings
available as shown in Tahle 4.7 and Fig. 4.2 and
conveniend type s to be selected according to
miotnting positoen of Beaning Units.

Table 4,1 Type of geeasa fitting
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When many units sre installed in a maching,
pervtralized torged Iwbrcation system 1w often
adopted for regular relubrigation, but in this
case, failures by over-higating may be Gaused
because standand ype Bearing Unilg are not
furnished with grease discharge holes, Howsver,
where operiting speid s low and freguency of
relubrication |s Ipss, standard Iypo unisg iy e
used. For forced relubrication, the grease with
viseosity. ol 385~ 310 [(NLGI Mo D or 1) is
recommendecl.

Althougly Besring Units are relubricalsli, gremse
rélulwication 1% rot always reguired sccording Lo
operating copdition,

Where arvironments are clean and operating
temperalirg dops pot fi=e high, supplemant of
the greasd may ol Be reéguired like orclinary
learings, however, the grease becomes deterio-
rated 0 any oparating condilion and regular
relubrication is necessarily required whete oper-
ating condition is humid or rse of temperature
15 high.

4.3 Groasa

1} Selection ol gresss

A5 bearings are (o be operated for rather long
tirme  without supplerment of the greass, the
greage must be of high qoality,

When selecting the grease, care must ba taken
nal o use impropel grease as there g virious
types ol greade available by mixing mineral oil
e metallic saip base acconding to the applica-
tion purpose. The lithium soap base greaso is
supierior 10 athers in water-prool, heal-resistance
and mechanical stability anid can be usad in both
high and Tow tempersiore operating conditian,
For relubrication of Bearing Units, it s desirable
to use the greass with the simdé scap base as that
originally fillad.

) Cuantity of groase

Clipnity of tho groase ciguired for relubrication
of the seif-poniained hearing is duch that pre
verts metal-to-metal contast Detwenn Tacewsys
anel steel balls and retainer and steel balls,
lubricates frction parks of the seal and provents
inggess of ety snd moisture feome e atimos
kG,

3) Greasing interval

Greasing intervals for Bearing Linits vary widely
according to type and quality ol the grease as
well as operating condition, bul in applications
wuncler normal conditicns 1t i recommended o
rafubricate them at less than half of the value
obtmined Trom the Tollowing farmula.

log L=4.73— (1 — 17.2){0,0104 + 846
fFphs

£ 107 g — 0.03- 5 (4. 1)
where
L & Average life of grease h
1 Operaling emperatung

of bearing =
n Shaft spwed Tam
Fr : Radial load k)
G Basic dynamic ioad

rating of bearing ki

Table 4.2 Greasing intarval
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4.4 Hangoe ol oparating tenmiperatures

As Bearing Units are used not only in normal
temperature but alse in high or low temperaturs
in maivy applications.

Bearing Units for heat-resistance or cold-resists
ance applicotion are available by using suitable
kind of rubber seal and grease for specific aper-
aling temparature as shown in Table 4.3,

For heat-resistance application, decrease of load
rating of the bearing must be taken into con-
sideration and lamger radial inviernal elearence of
the bearing than narmal application be taken.

Table 4,3 Range of operating temparatuns

AT

Standard racdial imernal clenrances for  heat
rasistance application aré C3 HR4 and C4 HAS
for oylindrical bore bearing, and CT3 HR4 and
T4 HRS Tor tspermd bore bearing,

When temperature differential bebwean baaring
inner ring and outer ring is extremely large,
suitable rsdial internal clearance must be deter-
mined,

Maote: Far applcation siliere opemabiong  Gimgsersiong

i1
exceeds 1600 C, cansuly us alom with data of
specification and ajperating condition;
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LOAD RATING DATA

The following tables show Bearng Load Ratings at various rpm based on 500 hours
minimum life — 2,500 hours average life.
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TYPES AND CONSTRUCTION OF JOINBAL
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FEATURES OF JOINBAL

ASAHI

High reliability

JOINBAL is manufectured with high technic
attained through long experiences in production
ol precision bearings and it assures high e
liahility, '

Emaath self-alignment

JOINBAL isprovided with smooth self-alignment
hetween superfinished spherical autside diameter
ol the inmer ring and mating spherical insice
diametar of the ingerts or housing compensating
for alignment errars or shaft deflection of the
machine,

Larga angle of misalignment

JOINBAL has o large angle of misaligniment for
smooth transmission of any complex mation.

Large load carrying capacity

JOIMBAL is capable to carry radial, axial, heavy
ar shock load and ary combined loads of any
of them as it is scourtely machined and as-
sembled using selected materials for the inner
ring, [nseris and housing,

High wear-resistance

JOINBAL has high wear-resistance capabllity
with higls quality materials,

Easy handling

JOIMBAL is a compact assembly and ag it is
ready for immediate application 1o the machine,
installation is gasy and Free From troubles,

NUMBERING SYSTEM OF JOINBAL
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ENGINEERING DATA

1. TOLERANCES

Tahle 7.1
Tolerinicn Lirin ¢ i
Wachined parts Telerpncs
B dismetor of spharal bali H7
Wiclth of spharical ball o
Dutsindn I:li-lﬂTI'ITﬂr of hotsing l:l.“ 1l
[1AS and JAS types Spherical e
| Gesriogsl o
Tahle 1.2
Mﬂimum clsiranEe Limiv : mm
Fedlal clearsnce Max, 005 I|
Hiad clearance blax. 0.1%

2, LOAD CAPACITY

MINIMUM STATIC FRACTURE RaDRAL
LOADS are based on the yiald point of body
causing the interferance with ball rotation by
hand In non-loaded state after the catalog loadls
wene applied for gnemimnite 6 a static condition.

LIMIT RADIAL LOADS represent the Hmiting
tadial loads which may permit smoath ball
rotation besed on the sxparimental test con-
docted by applying 2.5kg radial load after un-
loading the catalog leads apolied for cne minute
irna static condition,

LIMIT AxiAL LOADS represent the [imiting
axinl load which may parmit smooth ball rota-
tion based on the experimental test concuctad
by applying 2.5k radial load after unloading the
catalog loads. applied For ope prinute inoa statio
concition,



3. SHAFT SELECTION

Correct shaft tolerance shall be seleoted, dopand-
ing on the operating losd and kind of loads
axpected In the actual application, o have &
right fitting berwesn the shaft and Rod Ends,
or hetween outer dismeter of Spherical Bearings

ASAHI

and inside diameter of the hoosing of machines.
The following tables show the recommended
lolerances, The shaft on which JOINBAL is 1o
be mounted should be free from bend and
s,

Talile 3.4
Linei: GO0 Tmm
Recammended shalt tolerance tor Norrimal shaft e W) | s
Rad Enda. aver | o, ] nii s i rG
g i HE=+ & | ¥ ~+12 | +73— 4156
ti [¥] +18= 410 P == |6 F28 ~ 118
16  F1 +EE= 412 29 = 418 +34 ~ +F3
W | 3 | A1 HEE~ 132 | M~ 138
Meose: Whon the loed is pericalnriy tnge, vee i,
Tabls 3.2
Aecommendad shaft tolerance for : : i Unie: U001 mim.
Spherical Bearings. ol i ‘.'.T!.TE[ i K1 fat
Cot | il :
10 18 +i=— 8 | +&= =12 i~ —1H
L a0 +18~—Rn | 46— =16 g~ -
M 50 +Hd=—11 | 7~ =18 0~ —%
B | e =92 | 49~ 21 | 0~ 30

d, MOUNTING INSTRUGTIONS
For normal applications, use press fitting on the

shaft as shown in Fig, 4,1 {a). Whera complex

movements, aombined or fluctuating loads are
pxpected, it i recommended to lock by means of

Fig. 4.1

nut or bolt aflter staking the spherical ball imo
the shalt agshown in Figs (b, o) and (o).

When mounting on the shafe, use a plate on the
face of the spherical ball,

|



5. ANGLE OF MISALIGNMENT

There are three different types of mounting in
which JOINBAL may be wsed, as illustrated
bolow, aond tha angle of misalignment varies
aecording v the type of mounting adoptaed,
Angle of misalignment s shown in gach dimen-
sion table.

Fin. 5.1

6. LIMITING OPERATING SPEED

The limiting operating speed of JOINBAL s
determined by the load and peripheral velacity
of the sphorical ball, The maximum peripheral
velocity, in case of light load, is S5Om/min,
Fig. B.1 shows the coefficiert between baro
diameter and allowable spaed,

Fig. GA
Sawtel i

140K

1200

Tl

"0 15 ]

B dismaten s




7. LUBRICATION

JOINBAL s nomally lubricated with yresse,
Tho gresse is pumpead in throwegh greass hala on
the housing of Aod Ends, or supplied into the
yrease reservoir through gredse groowe an the
nutside diamater of Spherical Bearings,

Pote: Aa JOIMBAL js ot famtory-lubriosted, [ubi-

ite it whion moderting on theshidt,

Select proper grease with care, amang many
kinds of grease available, o moot the specific
application.  Geperally, lithiumebased  greass
having the advantages in water-resistance, heat-
resistance and mechanicalstability for both high
and low operating temperature, is recommended.

Fiig. 7.1

ASAHI

JOINBAL should be relubricsted while It s
rotating with @ proper amount of grease until
the newly supplied grease oozes out between the
spherical ball and housing.
The length of interval between greasing is de-
pendent on the operating corditions and type of
gredes. Tha Tollewing Fig. 7.1 covers most situa-
tion and gan be used a5 a guide, Generally, the
range of operating temperature is —168°C -~
+100°C,

Wote: Foar  opplicateas  where  operating  tem-

perature exceads +100°C, consull us,

-]
|
|

/|
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CONVERSION TABLE OF KILOGRAMS AND POUNDS
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