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ASAHI BEARING UNITS

FEATURES OF BEARING UNITS

Rational self-alignment

The outsice diamatar of the self-contained berr-
ing is ground spherical Lo match correspanding
spherical inside diameter of the housing provid-
ing self-alignment between these two members,
which compeénsates for misalignments of the
units resulting from errors in mounting and dis-
tattion af the foumdition,

Larger load carrying capacity

Being the same as 8200 and G300 series single
row deep groove radial ball bearings in internal
construction of the self-contained bearing, Bear-
ing Units can sustain racdial loads and substantial
thrust loads as well, QOuiet operation s also
agsured,

Lesnger service life

Bearing Units are often used in severa oparating
corditions whore they are exposad too dirts,
moisture or high temporature, and 0 such ap-
plications, the gresse inside the slf-contained
bearing dotoriorates in a short pariod of tima,
It is required, thorefore to relubricate the units
b wyitable intervals so as to replace deteriorated
yreasi with Tresh greass,

A5AHI Bearing Units with cast iron and rubbar
houzings are all relubricable type egquipped with
grease fittings © secure full performance and
longar service |ife of the units under any Sparat.
ing condition,

CONSTRUCTION OF BEARING UNITS

ASAHI Bearing Units conzist of a double sealed
single row desp groove ball bearing and any one
of cast jron, synihetic ruboer or prossed stesl
Feerusings of various configurations.

[he self-contained bearing with spherical ground
outside dipmster s assembled into 8 corrospond-
iy sphorical soat of the housing providing self
alignment of the beariog o the housing at

Efficiont sealing

The self-contained bearing is double sealed with
o combination  of  heat-resistant oil-proof
synthetic rubber seal and steel slinger. The out-
side steel slinger which s Hxed 1o the inner ring
and rotates togother with it effectively prevents
forelgn matters from entering into the bearing
fram the atmosphore and protects the bedaring
against outside pressure. The steel backed
rubber soal on ingide which is fixed to the outer
Fimg contacts the land of the inner ring with a
light rubbing pressure. The combination of
these two sesling slements serve to excluds
dirts and moisture snd B0 retain the grease
within the bearing chamber insuring foll pes-
fommance of the bearing even in severeé operating
conditions, Bearing LUnity with Covérs are
developed for applications where surraundings
and atmaspheric conditions are extremely severe
such as:in steel mills, flour mills, foundries, etc,
With the double sealing of the self-contained
boaring and dust covers of the howsing, sealing
abifity of the units with covers 3 perfect,

Solid lwising

The cast iron housing 15 of solld one-plece con-
giruction to provide masximam claedinsy gpins
deformation &t mounting and wear resistance for
any operating condition.



mounting,  Set-screw locking 15 mast papular
method of mounting to the shafl,  Adapler
slesve and eceentric locking collar are alse availa-
hle, For services under morg severs  operating
conditions, Bearing Unlts with Cast Inon Coviers
ared Pressed Steel Covers ara available as standard

by pes.

Easy and positive locking to shaft

There dre three methods of locking Bearing
Units 1o the shaft. Locking by means of two
sotacrews in o the extended inner ring s the
mast comman method.  Adapter sleavs locking
and an ectentric locking collar ar also avaiiable,
Al these locking methods offer casy installation
of the units and machining of the shafis,

Special heat-treatment on  bearimg  mner  ning
As shown in the figure below, the inner ring of
the seMf-containgd bearing is hardened in the
race-way and surrounding part where hardaning
is nacossary, while the extended part where the
sel-gserows are nstalled is left metallurgically
miled and tenpcious, This special heat-treatment
ensuras full bearing performance and prévents
the set-serews from loosening during operation
a5 the set-screws can be tightened hard enough
withoul causing destructive inner ring cracking,
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Unique device to provent bearing outer ning
ratation

The bearing outer ring is equipped with o unigue
locking-pin  device  which  permits free sell-
alignment af the units, and also prevents outar
ring rotation. The result - longer service life,

Complete interchangeability between bearing
anl housing

Skilled precision workmanship on the seli-
contalned bearing and the howsing  provides
complete interchangeabillty between them and
the hearing can be easily replaced whonower
g0 requlred.

Easy installation

The self-containod bearing is prelubricated with
an adequate guantity of high guality grease,
Bearing Units can be mounted on the shaft For
immediate oparation. The units are, theréfore,
free from ingress of harmful contsminants into
the bearing chamber during mounting pro-
ceduras.

Easy positioning for mounting

Two cdowel bases provided on the housing of
Pillow Block, Square Flange and Two-Bolt
Flange Units sarve for easy and accurate po-
sitioning of the units when mounting them on
the striscture.



DIMENSION TABLE INDEX

Typo of Housing Material of Houzing Serles Mo
LICe 200 &
LGP 200 i
LICE =00 i
LICP 30 i
KPR 2004 H ik
LIKF ®0o«H i
LKP 3004+H aq
Cast lron LGP 200 Lt
CUCHE 2000 [CE) (1]
LGP 200G (E) 10
a— e |
UCPH 200 4
UCPA 200 12
UCEP 200 |\
FRubier UCRP 200 a0
Cast lian g': LE_DI} 1:
BPpP 16
i BPR__KMPR 200 6
Cast Stee| UCPK 200 L
Mialleshle Cast E}T:W 200 :IIE
UCF 200 T
UCLF 17
UCF X 18
LCF 300 8
EF H0H 19
Somare Flarme Cast lran UKF ®G0+H i
UKF 3004H 20
UCF 200 20
CLCF 200¢C (CE) 21
LIGF 2000 () 21
BF 300 &
Thres-Bell Flarge Pressed Reel g:E r ;;
UCFC A0 A
UCFC X000 23
UCFES 300 24
Flasige Cartridgu Cast lean URFG 200 94
CLICFT 2000 {CE] 26
LA:FS M00G (R 20
UCFL 200 I 2B |
LICFT 300 i
LUCFL 00 27
UCFL 300 27
Cast lram LUDFL 00 28
CUCFL 200G (CE) 28
Two-Bali Flangs LCEL 2000 [E) 20
BFL 200 i
o BLFL X0
Prissed Stagl BRFL £l
. BFX 200 31
i KHFX 200 i
Ailjustatde Flarge Cast Iran LIGFA 200 a7
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_I Typa of Hoising Material of Heusing Serins Mo, | | Page
Flasupa B rochet Cast Iran LICFR 200 a3
LICT A 33
LICST 200 33
LIET Xo0 an
LICT 300 a4
Take-Ls Cast Trom UDT 700 5
CUCT 2000 (CE) & ]
LUET #HIC iE| 36
BT 220 ar
LCT 200+WE an
Take-Upowith Frams Cast lron LICTU 200#%LI a8
LETL 200+8L 20
LICC 200 44
i LFCLS a0 40
Cartrichps Caet lrop UGe %00 a1
UEE S 41
Hargjor Beafing LCECH 200 A2
Cast Iron
T Bedt Flangn BLCTE 200K 42
locking Methed Series Mo Payn
UG 200 44
! UC 700 45
e LIS X a6
LG Ho A7
LI 200+H 48
Adaptor Glooye LIk i 44
Biall Bearings LK 300+H 5l
Eecantric Collar U 20+EE 1 ]
B 1
il SER 200 5
LG 200+ER B4
Eccantria Collar KH 20 Ak 55
. up Qoo 67
Pillaws Blocks Marerial of Haoarsimg ML 000 G4l
~ ———} Spacial  Alloy
Locking Mathoe el sk &
; Eccontris  Callar "
Twso-Hodl Flamge Units MUFL 600 B

Maote: For losd ratings st woricws APM's anc life howrs in Kidograms { Pounce), sse Page 76 and 37,
Aasic dynamic and statie load ratings of specific bearing size in Mewton are shown on Page 785,
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BALL BEARING UNITS
SILVER series

STAINLESS SILVER series

@QUICK, ACCURATE POSITIONING BY CENTER-
LINE MARKS
Centar-ling marks provided on howding offar éasy,
quick and exnct posthoning, eliminaling nead for
adjustimen! atter mounting. Far pasitieming, pis
goriba the hines on suppoimg frame and match
tham withy the centar-ling marks:

@COMPACT & LIGHT-WEIGHTED
This laature parmils high padormance and mare
spaca-saving maching and eguipment designs

@EASY & QUICK TO MOUNT
Eccantng locking collar ensures fast and posiimve
lackimg al bearing 1o the shalt

@HIGH SEALING EFFICIENCY

RBeanmgs Bie effaciively sealed For pdded protec-
bon agains] dust dand. Hhuomid, dnps lioed, with
stainless sleal and oovars are algo availlabla

@HIGH ANTI-CORROSIVENESS
(STAINLESS SILVER series)

Suitabla [or application: under adversa emwron
manlal conrditiong,

@HIGH SPEED OPERATION
Cenpact braring degign peemids Bigh spaed aperation



SILVER series
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SILVER series

Two-bolt flange units
UFLOOD I1ype
UFLOODCIE) lype
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STAINLESS SILVER series

Pillow blocks
MUPGOO type
MUPOODC (E) type
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STAINLESS SILVER series e ASAHI

Two-bolt flange units
MUFLODO type
MUFLODOCTIE) type
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ASAHI

BEARING UNITS

ENGINEERING DATA

IMPORTANT NOTICE

This edition comtains revised “Basic Dynamic Load Ratings".

The new basie dynamic load ratings, whoss C values are increased by 30% over the
values contained in our pravious publications, have resulied fram the improved life
properties of our bearings, and the new values supersede the old ones.

Calculations of dynambc load ratings and rating lives of the bearings are in com-
larmity with the standards established by 150 281/1-1977 (corresponding JIS
1518-1981), which Tormulates the adjusted rating |ife ag follows: —

Lna = a; 43 82 L

T TEINER

Lna : Adjusted rating life In millions of revolutions taking into
aceount reliability {100 — al%, where the index “'n™ represents
the  difference  between the mequisite  reliability, bearing
miaterials and oparating conditions,

ay ¢ Lile adjustment factor Tor reliallity
ar ¢ Life adjustment factor Tor matenials
gy o Life adjustment factor for operating conditions

Please note that the new basic dynamic load ratings have been determined taking
inte account the fact that the standard bearing steels used for our bearings have
better lHe properties than the materials on which the eguation by 150 are based.
Therefore, when using these new load ratings, the value for a; factor should be
ay = 1, Other values, Le;, @0 and as Tectors should be properly used aecording Lo
thi guidances given in the same standard,

Load Rating Data on page B0 — &1 and other related figures and valoes are based
oy e basic dynamic load ratings.
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1.1 Tolerances Tor bearings
10 loner rings

TOLERANCES FOR BEARING UNITS
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31 Distance between radial plana passing throu- 41 Chamfer dimensions
gh center of sphere of outer ring and side of
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1.2 Tolerances for housings
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2] Tolerances for Pillow Black wpe housings [P, IP, PH)

Tabte 1.7 Pillow Block type housings (P, IP, PH} thin 88 Lo
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Mato: Theso tolurancis o so apply 1o Bearing Uaits with Coyers,




3 Tolerances for Flange type housings (F, FC, F&, FL, FE)
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FIVE | FAId | FIVE | FCTVE | FS30E | FLITE | FLOEE - j=awdy |2y | 0 !—;gl L I
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Mate: 1) Radial run-out of machined pllolspplies to Flangse Cartridge Units,

[Z} Theza tolevances abso oppdy o Bearirg Lhsits weith Covers,
[3} Foe FC 200 and FLXEOD pypes. inlermnces for X080 shall e applied,

4} Tolerances for Take Up type housings (T)

Talble 1.9 Take-Up type housings (T}
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URR i 00017 et
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EFAF] LR K LLLE:
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iTid 1314 TE14 I?l‘lg'!-n:l
1318 1315 1E13
FA T ERa L s )
T 117 TikF mg EE'E
= 1118 - —
TR L1k
= ;g}g | u:l |-asl | 700
g ||
. Ta33 = .
A%
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Ppin: Theime  iolmramces ala apply 1o Besanog Unkee with

Conere,



B) Tolerances for pressec stesd frame {WB)

Table 1,10 Prossed steal framea “""wﬁggéﬂp
o |
Froma Mo, Bigwdntora Diarvinkam
= £ Fom S H
WhoPa-203 - 2 | - 274)
- n — [i] —
i 5 i i
HI———
b= —
Lig fi o -t

G) Tolerances for Cartridge type hotsings {C)

Tabla1.11 Cartridge type housings (C)
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1.3 Other wolerances for east iron hoisings

Table1.12 Machining tolerances Uk

LT T TR

avar irsil DimgnE o] doloresoes
(ELT i YT | [ 3
d nis7a L [RE- +0L7
[ 4 OXIBE]
15 LATR 61 | rapos 0.3
i Emg)
3 2,4803 50 FE4F5 + 0.5
| =+ QLE 0
Tabla 1,13 Casting tolarances
1} Tolerances an length it
1
g la 1000 100 g 16 | A e id | S00 up o
P By Ik N0 lach | A0 incl. | BOD inck
i ews Fora raliroescsi | =T = 29 = 340 * 40
{ el | (ool | [E008) | P}

2} Tolernnces on thickness

ORI e e wa le 85 wposs T ap to R0 up %o B0 up te

frele | B ik | B0-dmel. | 30 inel, | 40 el
FoL | b 15 4 X0 | & B | = dd
Wimsmrerml et (o009 ooasm || Lo cooone) || e
31 Tolerances on draft taper
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Erevtettan Te L

Moim: (1) Dimensional 1olerances and davistions e for
orelinary gride.
12y Dimensianal tolerances on Tengih and thicke
niesas mny be sdded with deviations on drafi
Tdgeer,
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2. LOAD AND LIFE OF BEARING UNITS

Ag load capacity and life of Bearing Units aro
saime a5 those of the seli-contained bearing, they
are caleulaterd in the same method as ordinary
ball basarings.

2.1 Bearing loacs
1] Dynamie fagtors
I general, bearings are subjected o weight of
ralling elemants thamsolves, forces doe to bell or
gear drive and various kinds of loads produced by
operation of the machinge Besedes them, oper-
ation of the machine w accompaniod by shocks
and vibrations, small or haawy, and iU is practically
difficult 1o abtzin these loads specillcally by
caleulations,
Tharafors, the loads on the sel [ oontained earing
ara to be obtained by mwliiplying calculahle
values by Tactors which are determimed Through
grporiences, These faglors are qenerally clessiiied
as Tollows and called Dypamic Factors collec-
Liwidy,

Belt Tactor i Relt [or chain) drive

Gear factor fyg : Gear drive

Maching factor fd o Al types of drive

(1) Belt far chain| drive
The radial load imposed on the pulley lor
sproclket) shafldy belt or chain drive is calculated
as folliwes,

I

M = Ei‘i’lmF (2.1)
Kb =" (2.2)
where:
M Tomueon pulley {or sprocket)  kalem
H : Imput horsepowor W
no o Shaft speed rpim
Kb @ Effective tension of balt

Yo chain) kgl
T : Etfective radios of pulley

{or sprocket) G

The effectivie tension |5 the difference belween
tight-side rension and slack-side tonsion,

The cadial load acting on the shalt throogh the
pulley s obtained by multiplying the effective
tenghan by belt (or chain) factor shown in
Table 2.1 in consideration of typa al tho belt
ard starting benskon,

Fhy = flbo: Kl {2.3)

wiere:

Fb ¢ Hadial lead on pulley (or sprocket)
shatt bl

it ¢ Baelt lorchaind factor

Tahle 2.1 Belt {or chain) factar { b

—

Tgjin &l sl LY
¥ hall ¥-2.b
$In|||lll Ireuibayi Bl wablls Meiipandi pidlesy i S |
Dovgbalppalp Losiibaar Reali winly degiamn il 3-15
Silk el 15 d.0
alvple loaPar o rubbe bell 4%
Doulilaeply  leailet or lissgs beli 3ol
£ Rarin 1,25 - 1.5

Maie The shorter the distsnes b saesi bl sl (e
loewwier e speed, ghe larger Tactar be laken.

{4 Gear drive

Operating load on the gear ot gear drive can be
theoretically oblained from transmission horse
powwer and type af the gear

Although the flat gear is subjected only 10 the
racdial load, waorm gear, bevel gear anc screw
gear are subjected to the thrust load in addition
{iv the radisl load, Besides tham, the godars are
nocessarily sulject to shock and vibeation loads
which are produced sccording Lo machining
degree of Tinish of gear teeth,

Hiwewier, i it is diflicoll tocaleulaie these loads
pocuralely, the load on the gear shaft isoblaingd
by multiplying thearetical loads by gesr factors
given in Table 2.2,

Fo=1g. Ky 124
weleere:
Fg : Radial load on gear shaft kel

Kg : Theoretical load on qear shaft kol
fy @ Gew factor

Talvle 2.2 Gear Tactor @ fy

Tyjie ol geo ]

Fregision gear foleeanee wl ik WTR
ol vhags s sithm O, 02 wa)

Ordirary geat |feloronis & il = L
nod thnpe 15 wifiin G070, Fawrf



(3} Al types of drive

As all machines and equipmeants are accompanied
by wibrations and shocks, small or heavy, when
ogperated, the actual operating loads on the shaft
are to be obtained by multiplying these losds
caloulated in preceeding 1) and 12) by mechine
factars shown in Table 2.3,

F=fd: Fbh=fd: f- Kh (250
ar F={d.Fg=1fd-Ig-Kg (2.8)
whiere:
F doAgual load an pulley shaft
(or sprocket shaft or gear
shaft kg

fd  : Machine faclor

Table 2.3 Machwie factor | fd

Boerofog condilion ef mackise Id

Robetleg mucddngs gl walifeded  Mialgs, hebg comprescr, i-1i3
I shiock Togd) Fivtcery Parngee

Mexbiari sehiected 1a light Spead radusr, Inletaal
shpek lgiids nnd Biear rubasg covmda ki R ing hE 14
reeipl nenhing msliom o e b e

Mewkingy whjecinl fe heavy Heomewr mill, rellar mill
whock |nals

1.5-30

The loads obtained in the above caloulations are
to be divided among the supporiing Degring.

2} Dynamic equivalent load

Althaigh either radial load or thrust load acts
singly in some @pplcations, bearings are more
often subjected 1o combined loads af the radial
andl the thrust which wiry in magnitude and
dirgction during operaticn, themefore, such loads
must be converted (o oan eguivalent foal for fife
caleulation of bearings.

The dynamic equivalent load equals such load
that gives the same life without fuctuation in
magnitucle and direction as that under actwal
load and speed, and for the sellcontained
bearings for Bearing Units, central radial load
assumed when the innge ring rotates with the
auter ring statignary ba taken, Generally, the
dynamic eguivalent load can be obtained Trom
tollowing formula,

P=XVFr+YEa (2.7
whare:

P Dynamic equivalent load [7)
X ¢ Hadial factor

Vo Speed factor

Y ¢ Thrust factor

Fr : Radial load kg
Fa : Thrust load ligy

Values of W, X and % are as shown in Table 2.4,

Table 2.4 Factors : W, Xand ¥

| Urar b,
jmimi ifksy Hr Fo FI'-'_ 1
L ; —T Wi
o robaling | whalic L]
:ll . W . X L x . ¥
amta an 0w
(k] 1} L9 027
Lk x5dh L7t 0.248
(hCERA i85 0,28
a1 | 2 ] o i [ b.as 0.0
1 e 13l .14
o2 114 G
042 104 4T
056 (NN T

Mpte: O, = Basiestatie boad (athng of Beaning
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22 Life and lood lﬂtll‘ﬂ;- _ Fig. 2.1 A G e
11 Life and basic dymamic loed rating
Bearings are incessantly subjected Itu repetitive strr:s::es b ead i G e e
on outer and inner rings and rolling elemants during  fpm renatutReE Lk
aperation even I thoy are pormally man and there 20 — — 200
eventually occur llakings in raceways and surfaces of E cr | ot =
ralling aelaments due Lo fatigue. 20 2 = 300
The bearing life is expressed in total numbers of g E
revalution (or hours gt constant speed) which a bearing i e Sl
atiaing before fatigue failure ocours on either bearing EO = E: . E B0
race or ralling element. gE E = e
As there is variation in the lives of identical bearings B0 . By mil @00
operating under the same condition, the bearing hife is 135 3 i = ?EED
defined a2 otal numbers of revelution (or hours at 5 r—E ?ﬁ K
constant speec) which 90% of group of identical ki =
bearings attain or exceed belore the onset of fatigue E - -
fallure when individual bearings are operated under the 200 — T - 200D
sarme condition. This life of the bearing is called Hating _ 49 B
Life which is about 1/5 of average lite of the bearing. a00 -} i % S
Baisse d}rnamlc..ll:a{l{l :a‘.ung rE'prEIEEI!'It'E :!im:h Ipad that P e 0
doss not vary in magnitude and direction and undar . 5
which rating [ife of the bearing will be one million i L
i : p ¢ BO0 — A 200 - 8000
revolutions with the inner ring rotating end the ouler 700 = 200 000
ring statiomary. For the self-ocontained bearing for ggg = ¥ 400 5 gggg
Bearing Units, comiral radial load is taken as the basic 1000 — L = — 10000
- H pn
' : 1Z00 ann E
dynamic load rating. . o e :
1500 — — V500D
Calculati atl 1B00 A =
3 : culation of rating life _ 1008 = OO0 = i
Relation among rating lite, basic dynamic load rating = i5 |~ 3000 B
and oparating load-on the bearing is formularized at = 4000 3
= 5000 =
Tolloves, TR0 E [ooo 3 g
4000 = 0 Yoo E avoso
3 Y =
L =[:_} (28] 5005 = 5O
F BOOD = = 20008 E- sopoo
where: #000 = A goppp [T 70000
3 AR —| — 4nonn — O
L : Rating life 10% rav o0 " wpoDD |- 90000
G : Basic dynamic load rating ke HasT 40—k BOO0O - .
P - Dynamic equivalent load ko ] &
L . o 15004 — 10000
When it is convenient o express rating life in hours - ;
rathier 1han numbers of revolution, following formul 200040 — |~ zooooo
is used. _i =
D000 = = ADCH0n
18l 10Oy
GO-n BO-nhP [2:9)
where: Faor life calculation of the bearing, the Mome-
Ly Life hours of bearing h graphi shawn o Fig, 2.1 which represents a
no o Shaft spoecd rpum refation batween C/F value and reting life may

be conveniently used



4l Efect of opersting tempearature

Whon the bearing s operated continuoushy in
high lempeiature or &5 encountered with very
high temperaturg aven for a short period, there
pecurs @ change in internal strucwre of bearing
fradorial risulting in decréase of hardness and
conseqient decrease of  basge dynamic  load
rating of the bearing. As the operating temper
giure affects boaring poyformance when (L excosds
120°C (248" F|, it is reguired to adjust basic
dynamic load rating by deducting correanonding
amount ol decroase given in Table 2.5 From the
basic cynamic load rating © given in dimension
tables af this eatalog for life calewlation of
Bedring Linits for high temperatue applications,

Table 2.5 Temporature effect on basic load

ratinag
“Tompaniie al 4% 146 1PN JOoR 998 240
benaarerg L (257} (300 4347 1297 Q407 BeRd
Devrvenm af boaip
iy loud rulay 5 I (1] % b dn
[l

4} Baslc static lowd rfating

When the bearing s stationary or b s shightly
cecillating or rotating ag very low speed of less
TOrpm, the bearing s not subgactad to ropatitlve
sireszas dnd there cocurs no Haking on raceways
andl surfaces ol rolling elements, Therefore, the
load rating &5 to be determingd by amount of
harmful parmanent deformation in raceways ard
relling elements.

Basic static Ipad rating is defined as suoh static
load that the sum of parmanent deformation of
rolling elements and racewys al contacl area
where s subjected o maximum stress makes
0,0001 time of diameter of ralling element, and
for thie sell-contained bearing, central radial
Inml i to be talken as basic static load rating.

This degres of deformation is nol considared Lo
b harmiful for sulsequent operation ol Bearing
Linits.

G Static equivalinl Ioad

Thit static eouivalent load is defined as such
static foad with constant directien end mragnituce
that parmanently deforms contacting parts of the
rofling elements and bearing rings which  are

subject to maximuim soresses by the spme amaount
as the maximum parmanent deformation to be
cawsed under actual loading conditions, For the
salf-contained beiring for Bearing Lnits, central
rachial load is 1o be taken as tho static eguivalant
oal.

The static eguivalent load can be obrained from
the following formula,

Po = XaFr+YsFa (2.10)

Pu = Fr I{E.'Iﬂ
where:

Fo 1 Static egiivalent load i f

wo 1 Slatic radial Tactor
Yo : Staticthrust factor
Fr : Radial loacd kaf
Fa : Thrust load kel

For the solf-contained bearing for Bearing Units,
take the larger one of the values obtained from
above calculations anc also take the static raclial
factor ¥o = 0.6 and the static thrust factor
Yo = 0.5 respectively.

G) Safety factor for basic static load rating
Although basic static Ioad rating s taken as the
load rating for the bearing which s stationary
or slightly oscillating, less static load rating may
be pemmittad or required according 1o ap
plications.

In this case, such static load rating is 1o be deter-
rined toking safety factor shown in Table 2.6
inte conslderation.

Pomax '-'Eﬂ

fa 12,120
where:
Porna : Maxioum static equivalent load kof
Co : Rasic static boad rating e af
Is ¢ Balety factor

Table 2.6 Safety factor : fs

Diparmling canilifiess | i

Comrmturd shexklegs kad acling

durieg opmialion largar thon T sl

Pl goeiahitn secsnpaead

o L Largar Hhon | sl

O iifica urder thork lood or when

eipeiiilly grsolh oo dmguisd | I gy o
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3. MOUNTING OF BEARING UNITS ON SHAFT

Boaring Units are prelubricsted for immediate
installation and operation providing éasy handling
of them, but same as orcdinary boarings, they
may come to early failure when not hendled
properiy.

Bearing Linits must be, therefore, handled with
care amdd when mounting on the shafy, be
careful not to apply shock loads nor permit
ingrass ol foreign matiors into the sel f-contaned
baring.

4.1 Selection of shaft

The shaft on which Bearing Units are mandéd
shall be free Trom bend and Flexure

For the units with eylindrical bore {willy set-
serews oF eccentric logking collar} clearance fit iz

usually adopted for mounting the units on the
shaft, and shafl tolerances in Table 3.1 are
recommended for such loose fit. But, tor high
spaad o highly dccurate operation or such
application where is sccompanied by heavy shock
loacls, interference fit is 1o be adopied, Table
3.2 shows recommended shaft tolersnces  for
intarferonce fit. When Hearing Units  with
pecontric locking collar are mounted on the shaft
with Intorference fit, the aceentric locking collar
miay be omitied,

Tapered bore Dearings permit wider tolerances
of the shafl singe they are locked to the shaft
by miears of adapien sleeves,

FRecommended shaft wolerances tor tapered boro
bearings are [sted in Table 3.3,

s . : s . a0
Table3,1 Shaft tolerances for clearance fit Tor bearings with oylindrical bore ‘-"""‘-[.;.mu::L
St Al
. i Blall lgkeiprag
Qwwe Ingl
i in e mn | F LI LA
P12 b 18 w
" R 8 oF0aF W {3 0 i 2 j- 111
. -8 71 23
1 07087 o 11818 Lot (ol 0 (-8 o -3
P18 Yy - 2% a
|
0 L 50 19605 Puer Pl 2 [~ 141 L, | 1%
; |
T . -] ~ i
0 Lo&kS | Bl 31408 =71 el 0 - o -
L T 38 - 5
B LR 170 47344 Codl b 0 = 140 0 -1
432 1 a0 &3
120 47He | ELEE = L - { 0 iy i |-
Maie: Use i3 in principla,
Table 3.2 Shaft tolerances for interforence fit for bearings with oylindrical bore Unnu:[g_ﬂﬂmJ
Shalt digmeter -
. | Bl lesl ey wrgm
o el '
e in mmn i nis n¥ infi mJ
v 23 i 13 130 i3 i 1E o b 15 0
i &3wF il .70y i (b 413 | Lin L (3 T (i3
P ‘15 BT i5 L3 L 1 29 ‘o
i o.on? 0 vt 411 f+&l (014 j « { ) [+ 3 CHTl i+
L =17 ba3 s1F ¥28 P i 3a vp
0 Le LY - Ll I PR T e | ein | |7 AT fi4 i1 19 {id
" 3% -7 b 50 a0 i an T oy 1]
5D iRais (] ddva =15 i+ nb i+ 300 |48 [+12 (44 (R L4
a3 3 1 88 3 vAE | A 1 il + 15
il M-t el I L | 19 (133 | %) i 14y (8 |t (8
T L7 ‘b « a 18 53 i 18
(e 47344 i i 55018 {4504 115 e 1+ 8) (s 23] iy

|+ 26

Mote: Use mi lar shalt disneter ess 30mim.
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Table 3.3 Shaft tolerances for bearings with topered bore Wty oot
Bhacali- ol e |
= Hhcfl el nmoe
Chamr Iyed
| e ‘ v | T - b i o
B | oo ‘ a0 1A 0 | ':{I n | ’;;I
- &% Lid]
an SN a (=TT i . fi x
. [~ ) i~ 3
5o I RERS fin T | ali i hs i:,:,, & | If;':.']
1l A bdwa 170 e IT Ml | :?“ o i = I;_?-L
120 474 1 ssiin o % ';"Ig? 8 = ':g‘l

2.2 Mounting on shaft

11 Bearing Linits with set-screws

For normal operating conditions, Bearing Units
b girmply Tised on the shalt by tightening teo
hexagon socketl head set-scrows with the spanner,
bt 1o ensure positive locking L is desirable to
file Vlat (Flg. 3.1) ar drill slightly. (Fig. 3.2} the
ghaft on the part where the set-screws contact
efore Ughtening the set-scraws,

I applicationswhers Baaring Units are subjected
to vibration loads ar shock toads or where heayy
thiust loads act, use the shaft with shoulder and
fix the unils by tightening the nut as shown in
Fig. 3.3 |n these applications also, the set-screws
st ba tightened fiemly enough.

Toa hard tightening of tha sel-screws may
detarnorate bedrimg smoothness oF cause inner
ring cracking and an the contrary, insufficiently
Hghtened sel-screws may loosen during operation
anel eause creeping betwean the inner ring and
the shaft, Theretore, the set-screws must be
tightonad  with proper  tightening torque as
recormnmeanded in Table 3.4 and Table 3.5.

As Boaring Units with specially heat: treated inmer
rimg are free from inner ring cracking  and
loosening of the sebscrows which dré easy to
aceur o conventional thrawgh-hardened units,
they can be secured to the shall sven in such
applications where are subject to heavy repetitive
loads of vibretions and shoclks.

Table 3.4 Recommended setscrow tightening torguo

for specially heat- treatod anits

Sed-wreew lap

Walre ilrwcd I (L L TP | kg N

M5 Wos 10—3% B4 O 30
Mob NaTrs fy =2 G - UEE0 | nE B 0
R ] b —2d UES07 - ULy | B (Fe]
W10 K L3S Ty =24 WCFID-UCEia — T

Tighdanky Inrpe

inil

e 38
a7l

1

H




Table 3.5 Recommended setscrew tightaning torgue Tor throogh-hardanad anits

AS5AHI

LT EE e Tighteniteg Inrgus
£l ] ik Bairiing g — -
taniric Thraod LK lle el kgem inlls
MR Rl -3 LW 301 :I:I'JI Bi-1 15 13
MG DTS - uE 2y 303 WIE AiE - biih [T 1oL Al 35
B OEE b= LiC A0 UC oo Xin a5 74
W0 K 1,35 5 M uC 308 - 30 U L R B 165 |43
LR I e e L 214210 LT g 34 L B B R ns 247
Mid 218 LR Y| LCATE- T4 [ o BF ] 05 242
miskis 11 uc aiF- g o Tl ail 300
FERT b B B 14 UC Fha- 374 w0 o]
M XS Te—14 U 374 - 372 1150 a5l

Bearing Units with setstrows aro mounted an

the shali i following steps,

{1} Maka sure that the sotscrews do motl pro-
trude. fraom the inside diameter ol the self
contained bearing, (In case they protrade,
loosen the Set-serews).

[2] Slowly slide Bearing Units on the shaft in
required position. When mounting, ha caretul
af shalt distortion and pewssr hidmmer the
endaof the bearing inner ring and the slingsr.

{3) Tighten the set-scraws uniformly with recom-
mended torgque i Table 3.4 and fix the umts
to the shaft.

(4] Fix the housing to the maching frame, The
machine frama must be rigid enough end Hat
t prevent housang Trom being deformed.

2% Baedring Uriits evith adigstor lecue

Bearing Units with adaplor slesse pesrmit wider

shaft tolerances and can be used in applications

where vibrations and shocks are heawy.
founting processes ol these units are as Tallows,

{11 Slip the adapter steeve on the shaft nto
Fecuied positian,

{2 Stde the wmt on the shatt end mate the
taparad bore of the sel l-eontained bearing (o
counter tapersel part of the sleeve,

{30 Fit the washer and nut to the sleew and
tighten the nut by hand,

4] Tighten the nutl with the spanner to fix tha
it b Lhe shaft.

Be careful ndot to tighten the nut Too fand es
it may cause ovarheating.

(5] Bend a tonth af the washer into the noich of
the sleeve to pravent the nut from loosening.

6] Fix the housing 1o the maching frame in the
same mannar as the umits with set-scraws.

3] Bearing Units with accontric locking callar
Bearing Units with eccentric locking eollar are
mounted on the shaft by engaging the eccentric
locking collar with the ecceniric recessed cam
i1 thie Biaaring innar ring as shown in Fig, 3.5, For
tightening of the collar, turn it in the direction
al shalt rotation and the collar tightens auto-
matically  with the foree  corresponding  to
aperating radial leacs,

Than, fixthe collar 1o the shaft by tghtening the
sebaoiives. For recommended lightening torgus
of the setscrows, refer 1o Table 3.6,

If the callar % turned to opposite direction 1o

shift rotétion, the inner ring loosens alter starting
operation, then it tightens sutomatically in the
direction of shaft rotation, The shaft may,
therefore, slide in the bearing bore whan the
units are subpected o thrust lomsds,

For applications where the shaft rotates in olook-
wise direction and counter-clock-wise direction
reciprocally, 1t is needed to use the shair with
shouldar or the axial direction fixing collar ta
M2 the boaring inner ring. When the inner ring has
Interferance fit (o the shatt, the eceentrie locking
collar may be omitted, but if the units are
suljected 1o thrust loads, theinner ring st be
fised in the direction of shall ratation, and in
case ‘especially heavy thrust loads operate, the
shaft with shoulder must be used,

Table 3,6 Saet-screw tightening torgue
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41 Bearing Lnits with covers

Mounting processes of Bearing Units with cast

iron and pressed steel covers are 85 Tollows

(1) When the cast iron or pressed steel covers
are equipped with rubber sesls, fill the
charnber inside the covers with the greass
by about 1/3 = 1/2 full. The grease, which s
o be rather solid typa like the cup grease,
serves for prevention of ingress of dirts and
moisturg fraom the atmosphere, [Fio, 3.4 ).
For the rubber seal of the presed cover, fill
the grease in the space between lips and apply
thiz grease to surface of the shaft an the part
where the lips contact.

[21 Slide the inner cover with the rubber seal an
the shafl to required position,

131 Mount the unit without cover on the shaft
in required position and lock it there posi
tively, Mounting processes of the units with
covers on lhe shafl are sama: &8 those wilh
set-screws or adapter sleeve,

(4] Fix the housing to the shalt by fixing bolts,

[56] Fix the inside cover with ruhber seal to the

Fig 2.4

Cirpinin_Fillncl
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Graase hilad
f

housing hy fitting i1 to the counteér reaess in
the housing and tghten it with the hexagonal
rlts for Gast iran cowver, The préssed stool
cover is 1o be pressed into the recess in the
howsing, When fixing the prossed swel cover,
use & wooden or plastic ammer as shown in
Fig. 3.5,

V) Fix another cover with the rubber seal or 1
elosed cowver o the housing im (he same
method as alowve (5,

When remioving the pressed steol covoers, use a

seres driver a5 shown in Fig. 3.5,

The rubber ssal equipped in the cover often

aonlacts comparativaly rough unground surface

af the shaft and dirts and otller conteminants
pnter between the lips of the bl sead,

The rubber zeal of the cover may be, therefore,

damagrd garlior than the rubber seal of the sefi-

containsd bearing and s needed ta replace the

rithber seal al the cover from tme 1o Gme 11

also desirable 1o chambfer the end of the shaft so

that i1 may nat damage the rubler seal when
irvieii iking the units on the shalt

Fip. 3.5
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3.3 Inspection

Whan mounting of Bearing Units is completed,
inspect il they sre mounted properly. For in-
spection, turn the shaft by hand and check if it
ratates smoathby, 1f no Irmegulaclty is found, ron
the units by the mator initially ot low spead
under no load, then increase speed and load up
tor requined conditions graduaily and check noise
and rise of emperature during this oparation,

1} Nuoise

To inspect noise, apply a screw driver 1o the
howsing and listen to rotating sound. 1f there is
irregularity Ino mounting, ete, abnormal noise
a1 be hiard,

2 Hise ol termperature

Measure  the temperature on  surface of the
bearing innor rirg and the housing during oper
ation. Generally, the temparatuee rises up loa
constant degree and it s stabilleed in 2~ 3
hours alter starting operation. But, i1 the units
are meurted impropocy, o by ather brregulard
figs, the wmpersiune rises oxtremoly and 15 not
stalsilized in due time.

The abowes are to be checked during runnimg-in
operation and making swre of no irregularity
oxisting, stert reguls aoperation of the machine,
It s desirable to inspect naise-and rise of fem-
porature periodically durimg regular operation so
that any failure may be Tound early.

34 Allowance lor shaft expansion

As Bearing Units ane locked to the shaft Toy
migans of setscrew, adapter sleeve or eccentric
locking collar and as spherical oulside diame e
of the bearing puter ring males corresponding
spherical seat of the housimg, allowanea for shafi
pxpansion s oquite Hmited compared with andi-
nary bearings.

Where distance berwean the unitg is short and
pxpangion of the shalt due to heat is not
expected, allowance for shaft expansion & not
rieededd, But, in applications whora the unkts are
used i high atnmogpheric or oparating  tems-
perature or where the wnits are mounted an the
tang shalt, the units may coma o FBailem doe (o

5
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thrust lodsds produced by shaft expansion unless
allowanes for such expansion of the shaft is
prosided,

Whon the unlts ang 1o be used under such opers-
ing conditions as may cause ghalt 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 means of SH type set
sarew on the part where a keyway is provided so
that the shalt may expand in axial direction as
shown in Fig. 3.7 or Cartridge Unit may be used
as shown In Fig. 3.8, Althaugh the lormer
mathod s popularly adopted for such applica-
tions, uze of Cartridge Units is desirable, For
applications where shaft expansion is a factor,
LICEP 2040 type is available,

When SH type set-screw is usad for the shalt
with & Rey-way, recommenced shalt tolersnces
are i or hi:

Fig. 3.7

Fig. 3.8
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3.5 Radiat internal clearance

Radial internal clearance of the sellcontained
bearing s specified a5 listed n Table 3.7 for
eylindrical bore and Tabile 3.8 for tapered bore.
Ordimary  clearance (GO} is considered o ba
satisfactory for most applications of the units,
but when the units are operated in high atmos-

pheric temperature or when temperaturo dif fer-
ential between the inner ring and the awter rimg
is large due to effect of the heat transmitbed
through the shaft or when rise of emperature is
high due to high speed oparation, larger claarance
mist be adopted for initial clearance.

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

4.1  Limiting speed

The limiting spaec of the bearing s dependeant
upon type and size of the bearing, type of
fubricant, methad of lebrication, ete. and it is
ganerally exprassad in terms of “di wvalue™

fora in mm % rpm) or “den valee™ 15-;--9
i mm x rpml,

The self-contained bearing for Bearing Lnits hips
a dnep grooved internal construction, bul a8 i s
sealed by rubber seals on both sides retaining
the grease inside it, the speed capacity is limited
aocording 1o linear contact velocity of the seal,
The limiting spead of Bearing Units with Covers
correspancs to linear contact velocity of the
rubber seals equipped in the cover,

The speed capacity of Bearing Units is, therefore,
determined in consideration of these factors and
thie limiting speed of specific  self-containgd
bearing is shown in Fig. 4.1

4.2 Halubrication

Bearing Units are all grease lubricated and are
hasically to be rolubricated. The grease injected
from the greasa fitting by means of the grease
gun flows intoe the bearing chamber passing
through the grease groove in the housing and
grease hole in the bearing ouler ring.

For relubrication, 1 is recommended Lo supply
the grease during operation of Bearing Units so
as 1o avoid excessive greasing and the quantity of
the grease to be supplied is about BO% of tha
standard fill wolume at factory lubrication.

There are three types of the gresse fittings
available as shown In Table 4.7 and Fig. 4.2 and
convemionl type is to be selected according to
miotnting pesitien of Beasing Units.

Table 4.1 Type of graasa fitting
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When meny units sre installed in a machine,
centralized torced lubrication system s otten
adopted for regulsr relubrication, but in this
case, tailures by over-hieating may be Gaused
beceuse standand ype Bearing Unils are not
furnished with grease discharge holes, Howsver,
where aperbting spaeed 15 low and freguency of
relubrication is less, standard Iype units ey e
usedd, For Forced relubrication, the grease with
viscosity of 385~ 310 (NLGI Mo D or 1) is
recommendecl.

Although Bearing Units are relubricable, grsse
rélulwication 15 not abways required sccording Lo
operaling conditon,

Where environments are clean and operating
temperatiee does not rise high, supplemant of
the grease may nol be reguired like orclinary
earings, however, the grease becomes deterio-
ratetd in any operating condition and regular
relubrication is necessarily required where oper-
ating condition is humid or rizse of lemperature

1a high.

4.3 Graasno

1} Selection ol gresss

As hearings are to be operated for rather long
time without supplement of the greass, the
grease must be of high quality.

When gselecting the grease, care must ba taken
nol o use improper gresse as Mens are virious
types of grease available by mixing mineral oil
el metallic soap base aecording to the applica-
tion purpose. The lithium soap base greaso is
superior o others in water-prood, heat-resistance
and mechanical stability antd can be usad in both
high and low temperpiure operating condition,
For relubrication of Bearing Units, it Is desicabile
to use the graase with the sama soap Base as that
originally fillad.

#) Caitity of groase

Clipntity of the grease ceguired for relubrication
of the selif-contamined bearing is sach that pre
verts metal-to-metal contast Betwaon raceways
onel steel balls and  retaingr and steel balls,
lubricates friction parts of the seal and provents
ingpess of dirly and moisture feom e atmos
fahere,

3) Greaging interval

Greasing intervals for Bearing Units vary widely
according to type and quality ol the grease as
will ay operating condition, bul in applications
wncler normal conditions 1L 5 recommended to
ralubricate them at less than half of the value
attained Tram the Tollowing formula.

log L= 4,73 (1 — 17.2){0.0104 + 8.46

L&
% 1077 n) — 0,03 '[‘JF:"— (4. 1
where ;
L : Average life of orease h
1+ Operaling tempera e
of bearing b 5=
noroahaft s ram
Fr : Radial load ko
G Basic dynamic load
rating of bearing ko
Table 4.2 Greasing intarval
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4.4 Rango ol operating temperaturs

Az Bearing Units are used not only in normal
temperature but alse in high or low temparators
in mairy applications.

Bearing Units for heat-resistance or cald-resist-
ance applicotion are available by using suitable
kind of rubber seal and grease for specific apér-
ating temperature as shown in Table 4.3,

For heat-resistance application, decrease of load
rating of the bearing must be taken into coan-
sideration and lamger radial internal clearance af
the bearing than normal application be taken.

Table 4,3 Range of operating temparature

M3 ATET

Standard ridial imternal cleprances for heat
resistance application are C3 HR4 and C4 HAS
for eylindrical borme bearing, and CT3 HR4 and
CT4 HRS for tapered bore bearing,

When temperature differential betwesn bearing
inner ring and outer ring is extremely large,
suitable radial internal clearance must be doter
minec,

Mtz For application where operating temperstiune

exceeds 160°C, eansult us along with cdate of
specification and aperating condizion.
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LOAD RATING DATA

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

ASAHI

High retiability

JOIMBAL is manufectured with high technic
attained through long experiences in production
af  precision bearings and it assures high e
liability,

Smuooth self-alignment

JOINBAL isprovided with smooth self-alignment
hetween superfinished spherical autside diameter
of the inmer ring and mating spherical jnside
diameter af the inserts or housing compensating
for alignment errars or shaft deflection of the
maching,

Large angle of misalignment

JOINBAL has a large angle of misalignmant for
smooth transmission of any complex: motion,

Large load carrying capacity

JOINBAL is capable to carry radial, axial, heavy
ar shock load and any combined loads of any
of them as it is sccurately machined s as-
sembled using seiected materials for the inner
ring, Irserts and hoosimg,

High wear-resistance

JOINBAL has high wear-resistance cepability
with high guality materials,

Easy handling

JOINBAL is a compact assembly and as it is
ready for irmmedmate application to the machine,
installation is gasy and Free from troubles,
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ENGINEERING DATA
1. TOLERANCES
Table 1.1 2. LOAD CAPACITY
Tolerincn Liriin ¢ i
- Machined parts. Tﬂlmm MINIMUM  STATIC FRACTURE RADIAL
- Elun-dlint'rur nl rﬁ-url:rll bl Wi LOADS are based on the yield peint of body
ii cousing the interferance with ball rotation by
Wiclth of spharical ball
. | hand in non-foaded state after the catalog loads
Clutside ditireter of i EI_ | were applied for oneminuate in a static condition.
|JAS amd RS Dypes Spherical 3
| Besrings) | =% |
LIMIT RADIAL LOADS represent the Hmiting
raclial Ioads which may permit smoath ball
Table 1.2 rofation based on the exparimental fest con-
Miasimem clearance Linit & pom ductad by applying 2.5kg radisl |oad after un-
Radial slearsnsy Mu: Ill].j ] loading thoe catalog loads applied for one minuate
Aokl il Max. 015 -: i a static condition.

LIMIT AxiAL LOADS represent the limiting
axinl load which may parmit smooth ball rota-
tien basad on the experimental test condugtad
by applying 2.6kq radial load after unloading the
catalog loads applied for one minute in a static
conclition,



3. SHAFT SELECTION

Correct shaft tolerance shall be selected, depand-
ing on the operating load and kind of loads
axpected in the actual application, 1o have &
right fitting betwesn the shaft and Rod Ends,
or between outer diameter of Spherical Bearings

ASAHI

and insido diameter of the housing of machines.
The following tables show the recommended
tolerances.  The shaft on which JOINBAL is 1o
be mounted should be free from bend and
bruise,

Table 3.1 2
Lyl 00 S mum
e AL v Herminal shaft sis fmid ;
Rad Endls, avsr_| o, ifl | ___nﬁ r
a G HE=~+ & | +20~+12 KA~ +15
L [} 8= 10 i R B 1 28 = +18
110 1 Fi] 23~ 112 | A2~ +18 | +34 ~ 423
| 3 | AmR=41E | ta6~ 422 | W1= 128
Mense: Whon ke load s peetcalarly e, uee o,
Tabia 32
Aocommended shaft tolerance for _ s — Unie 0.001mim
Spharical Bearings. Nl ngdeiomisriinl. K .
0 | 18 H0—— 8 | 8~ -12: | 0~ —18
18 an +1@~_— B | 46— =16 0~ -1
a0 5 +14=—=11 | #+7—-=18 0— —25
B0 | 80 P12 | e 21 | 0= —30

4. MOUNTING INSTRUCTIONS

For normal applications, use prass fitting on tha
shaft az shown in Fig, 4.1 {a). Where complex
movements, combined or fluctuating loads are
pxpected, it is recommended to lock by moeans of

Flg. 4.1

{al (§N

nut or bolt after staking the spherical ball inte
the shalt as shown n Figs (B, (o) amd [}

Whan mounting on the shaft, use a plate on the
face of the spherical ball,

il



5. ANGLE OF MISALIGNMENT

There are three different types of mounting in
which JOINBAL may be used, as illustrated
below, and the angle of misslignment varies
pocording o the type of mounting adopted,
Angle of misalignmont s shown in each dimen-
sion table.

Fig. 6.1

6. LIMITING OPERATING SPEED

The limiting operating speed of JOINBAL is
determined by the load and peripheral velocity
of the spherical ball, The maximum peripheral
velocity, in case of light load, iz S0m/min.
Fig. 6.1 shows the coefficient between bhore
diameter and allowable speed,

Fig. G.A
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7. LUBRICATION

JOINBAL s normally lubricated with grease,
The grease is pumped in throogh greasa hala on
the housing of Aod Ends, or suppled into the
grease reservoir through gredse groove on the
putsida diamater af Spherical Bearings,

Mote:  As JOINBAL is nat factory-luliricated, (ubi-

cate it whin meenting on Theshidt,

Select proper grease with care, among many
kinds of grease available, to meet the specific
application,  Generally, lithium-based grease
having the advantages in water-resistance, heat-
resistance and mechanicalstability for both high
and low operating temperature, is recommended.

Fig. 7.1

60
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JOINBAL should be relubriceted while It is
rotating with a proper amount of grease until
the newly supplied grease nozes out betweaen the
spherical ball and housing.

The length of inlerval between greasing iz des
pendent on the operating cornditions angd type of
gredse, The Tollowing Fig. 7.1 covers maost situa-
tion and can be used as a guide, Generally, the
range of operating temperature iz —16°C ~
+100°C,

Mote: For  spplicatiers  where  operating  tem-

peralure exceeds +1007C, consult us,
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CONVERSION TABLE OF MILLIMETERS INTO INCHES
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CONVERSION TABLE OF KILOGRAMS AND POUNDS
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