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FK BALL BEARING UNITS 

FK PILLOW BLOCKS 
1. STRUCTURE OF FK PILLOW BLOCKS 

(A) . Grease nipple for supplying lubricating grease. 

(B) . Grease hole G r e a s e groove on outside of the outer race together with three g rease 

holes prov ides efficient flow of g rease to ball and raceways . 

(C) . Hollow set screw Two hol low set sc rew ensu res easy and firm mount ing on a shaft. 

{D). One-piece cast-iron housing of rigid structure and fault-free. 

(E) . S tee l plate slinger Perfect seal ing with steel sltngers and synthetic rubber sea ls exc ludes 

dust efficiently. Centr i fugal force genera ted by shaft rotation a lso prevents the g rease from leaking 

out of bear ing. 

(F) . S y n t h e t i c r u b b e r s e a l s Synthet ic rubber sea l s p laced be tween the inner ring and the outer 

ring prevent lubricating g rease from leaking as well as prevent ing moisture and dust from entry. 

(G) . Self-aligning surface Self-al igning in any direction enab le misa l igned shaft to be centered 

and a l igned without distorting sea ls . 

F K B e a r i n g 



FK BALL BEARING UNITS 

2. C O M B I N A T I O N T A B L E S O F B A L L B E A R I N G U N I T S A N D B E A R I N G H O U S I N G S 

A ball bearing unit consists of a ball bearing and a bearing housing. There are many different 

ball bearing units available. Tab le 1 shows some of the combinations of ball bearings and 

housings. Also, there are many kinds of ball bearings which are classified according to the method 

of mounting on the shaft, the bore diameter series, and the outer ring outside profiles, 

as well as the diameter series and the width series. Table 2 lists the ball bearings for bearing 

units. The solid circle © m e a n s 

that the units or bearings are listed in the dimensional tables, while the white circleo 

means that bearing units or bearings are not listed. Please contact F K for the availability 

of bearing units marked with o symbol. 

Table 1 Combinations of ball bearings and bearing housings 

Housing Models of ball bearings for units 

model LJC2 U C 3 U C X UK2 UK3 U K X S B 2 S A 2 H C 2 H C 3 S C 2 S C 3 

P(PX) • • • • • • o o • • 
F(FX) • • • • • • o o • • 
FL(FLX) • • • • • • o o • • 
F C ( F C X ) • • • o o o o 
T(TX) • • • • • • o o • • 
C(CX) • • • • • • o o • • 
PA • O o o o 
P G • o o o o 
PH • o o o o 
P W • o o o o 
F A • o o o o 
F B • o o o o 
FD • • 
F S • o o 
F T o o 
FU • o 
F W • • 
H A • o o o o 
H E • o o o o 
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H o u s i n g M o d e l s of bal l b e a r i n g s for uni ts 

m o d e l U C 2 U C 3 u c x U K 2 U K 3 U K X S B 2 S A 2 H C 2 H C 3 S C 2 S C 3 

L F # • 
L P • • o o O 

P F • • 
P F L • • 
P F T • • 
P P • • 
P P R • • 

Table 2 Va r i e t y of bal l b e a r i n g m o d e l s 

M o d e l 

classif icat ion 

M o d e l s of ba l l b e a r i n g s for uni ts M o d e l 

classif icat ion U C 2 U C 3 U C X U K 2 U K 3 U K X S B 2 S A 2 H C 2 H C 3 S C 2 S C 3 S E R 

met r i c bo re 

inch 
ou te r r ing 
ou ts ide o o * 
d i m e n s i o n a l 
bo re 
Cy l i nd r i ca l 

• o O o o o • • O O • 

F K B e a r i n g 
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3. MATERIALS OF BALL BEARING UNITS 
3.1 Materials of Bearings 

The materials of the race and ball of bear ing require enough ha rdness and the fol lowing qual i t ies: 

(1 ).Large fatigue strength against repeated s t ress due to fatigue fracture of the race sur face which governs 

the life of the bear ing. 

(2) . High limit of elast ici ty and high y ie ld strength to prevent deformat ion when a large load is app l ied per 

unit area. 

(3) . Large abras ion res is tance against s l id ing friction be tween the retainer and the bal l . 

(4) . High strength against crack due to impact load and failure c a u s e d by improper fitting etc. 

(5) . Sma l l secu la r c h a n g e in d imens ion and s h a p e due to change of structure or internal s t ress . 

G C r 1 5 Stee l <JIS G4805>(High carbon chromium bear ing steel) sat isf ies the above comparat ive ly wel l , 

and its chemica l composi t ion is shown in the fol lowing table. 

Chemical composition of High carbon chromium bearing steel 

C l a s s J IS S y m b o l 
C h e m i c a l Compos i t ion (%) 

C l a s s J IS S y m b o l 
C S i M n P S C r 

1 S U J 1 0.95-1.10 0.15-0.35 Under 0.50 UnderO.025 UnderO.025 0.90 I.20 

2 S U J 2 0.95-1.10 0.15-0.35 Under 0.50 UnderO.025 UnderO.025 1.30-1.60 

3 S U J 3 0.95-1.10 0.40-0.70 0.9-1.15 UnderO.025 UnderO.025 0.90-1.20 

In order to maintain uniform quality of mater ia ls, F K keeps fully equ ipped instal lat ions and performs strict 

accep tance tests and inspect ions based on the strict accep tance s tandards in addit ion to J lS -s tanda rds . 

K inds of test done at the F K are mainly chemica l ana lys is , magnet ic explorat ion, u l t rasonic explorat ion, 

cor ros ion by st rong a c i d , inspect ion of structure by naked e y e s , inspec t ion of structure by m i c r o s c o p e , 

crusher test and ha rdness etc. 

Material of the Cage and the Rivet 

T h e material of c a g e is J I S G 3 1 4 1 (Co ld rol led ca rbon steel sheet and strip) S P C C , and it is formed by 

the press. 

T h e material of the rivet is J IS G 3 5 0 7 (Low carbon steel wire rods) S W R C H 12A. 
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3.2 Materials of Housings 

The material of the hous ings is HT200 J IS G 5 5 0 1 ( G r a y iron cast ing) and the mechan ica l propert ies 

are shown in the fol lowing table. 

Mechanical properties of Gray cast iron HT200 

symbol 
T h i c k n e s s 

(mm) 

D ia . Of 

test ing bar 

(mm) 

Tension test Traverse braking 
test 

Pressure 
strength 

Hardness 
test 

symbol 
T h i c k n e s s 

(mm) 

D ia . Of 

test ing bar 

(mm) 

Tensile 
strength 

Bender 
strength 

Deflecti 
on 

Hardness symbol 
T h i c k n e s s 

(mm) 

D ia . Of 

test ing bar 

(mm) 
(kgf/mm 2 ) (kgf/mm 2 ) (mm) kgf/mm- (HB) 

HT200 
(FC200) 

Over 6-8 13 Ove r 32 53 1.8 75 187-255 

HT200 
(FC200) 

Over 8-15 20 Ove r 25 45 2.5 75 170-241 

HT200 
(FC200) 

Over 15-30 30 Ove r 20 40 2.5 75 170-241 HT200 
(FC200) 

Over 30-50 45 Over 18 34 3.0 75 170-241 

HT200 
(FC200) 

Over 50 60 Ove r 16 31 4.5 75 163-229 

3.3 Materials of Other Components 

C o m p o n e n t s Mater ia ls used J IS symbo ls J IS number 

S l e e v e for adapter Ca rbon steel for mach ine structural use S 2 5 C J IS G 4051 

Nut for adapter C a r b o n steel for mach ine structural use S 2 5 C J IS G 4051 

W a s h e r for adapter C o l d rol led carbon steel sheet and strip S P C C J IS G 3141 

Oil sea l Synthet ic nitrile rubber - — 

Sl inger C o l d rol led carbon steel sheet and strip S P C C J IS G 3141 

Hexagon set sc rew Nicke l chromium mo lybdenum steel S C M 4 3 5 J I S G 4105 

Hexagon wrench key Nicke l chromium mo lybdenum steel S N C M 6 3 0 J IS G 4103 

G r e a s e nipple F ree cutting b rass bar C 3 6 0 4 J IS H 3250 

4. ACCURACY OF BALL BEARING UNITS 
4.1. Radial Internal Clearance of Bearings 

T h e radial internal c lea rance of the bear ing for the unit is s a m e with the re ference value of J IS 

B 1 5 2 0 deep-g roove ball bear ings . Genera l l y , the No rma l c l e a r a n c e is adop ted for cyl indr ical bore 

bear ings and C 3 c lea rance which is a little greater is adopted for tapered bore bear ings. W h e n the 

envi ronmental temperature is very high or when the temperature di f ference be tween the outer and 

inner r ings is large, a larger c lea rance must be adop ted b e c a u s e the c l e a r a n c e d e c r e a s e s due to 

thermal expans ion of the bear ings materials and temperature gradient in the bear ing. 

ft r lt d 



FK BALL BEARING UNITS 

4.1.1 Cyl indr ical bore bear ings Unit = 0 .001mm 

Bore d iameter 
d (mm) 

C l e a r a n c e symbo ls Bore d iameter 
d (mm) C 2 Norma l C 3 C 4 

over incl. min. max. min. max . min. max . min. max. 

10 18 0 9 3 18 11 25 18 33 

18 24 0 10 5 20 13 28 20 36 

24 30 1 11 5 20 13 28 23 41 

30 4 0 1 11 6 20 15 33 28 46 

40 50 1 11 6 23 18 36 30 51 

50 65 1 15 8 28 2 3 43 38 61 

65 80 1 15 10 30 25 51 46 71 

80 100 1 18 12 36 30 58 53 84 

100 120 2 20 15 41 36 66 61 97 

120 140 2 23 18 4 8 41 81 71 114 

4.1.2. Tapered bore bear ings Unit = 0 .001mm 
• 1 

Bore diameter 
d (mm) 

C l e a r a n c e symbo ls 
• 1 

Bore diameter 
d (mm) C 2 Norma l C 3 C 4 

over incl. min. max . min. max . min. max . min. max. 

24 30 5 20 13 28 23 41 30 53 

30 40 6 20 15 33 28 46 40 64 

40 50 6 23 18 36 30 51 45 73 

50 65 8 28 23 4 3 38 61 55 90 

65 80 10 30 25 51 46 71 65 105 

80 100 12 36 30 58 53 84 75 120 

100 120 15 41 36 66 61 97 90 140 

120 140 18 48 41 81 71 114 105 160 

4.2. Dimensional Accuracies of Bearings 

T h e d i m e n s i o n a l a c c u r a c y of F K bea r ings fo l lows the d imens iona l a c c u r a c y p resc r i bed in 

I S O / T C 4 / S C 6 ball bear ings for roll ing bear ing units. 

4.2.1 .Accurac ies of outer ring Unit = 0 .001mm 

D ( m m ) A D m p K e a 

over incl. max. min. max. 

30 50 0 -11 20 

50 80 0 -13 25 

80 120 0 -15 35 

120 150 0 -18 4 0 

150 180 0 -25 4 5 

180 250 0 -30 50 

UC- t ype UK- type 

m 
i i -

1 . 11. 

• 
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D outside d iameter of bear ing. 

A Drnp—deviat ion of m e a n outs ide d iameter 

K e a — - r a d i a l runout of outer ring. 

4.2.2. Accu rac i es of inner ring Unit = 0.001 m m 

d (mm) 

Cyl indr ical bore bear ing 

K ia 
d (mm) Bore d iameter A B s , C s 

Kia 
d (mm) 

U C , H C , S A , S B , S E R S C 
A B s , C s 

Kia 
d (mm) 

A d m p V d p A d m p V d p 
A B s , C s 

Kia 

over incl. max. min. max. max. min. max. min. min. max. 

10 18 +15 0 10 0 -8 6 0 -120 15 

18 30 +18 0 12 0 -10 8 0 -120 18 

30 50 +21 0 14 0 -12 9 0 -120 20 

50 80 +24 0 16 0 15 11 0 -150 25 

80 120 +28 0 19 - - - 0 -200 30 

120 180 +33 0 22 - - - 0 -250 35 

d — b o r e diameter. 

A d m p - d e v i a t i o n of mean bear ing bore d iameter in a s ingle p lane. 

V d p — v a r i a t i o n of bear ing bore d iameter in a s ingle radial p lane. 

A B s — d e v i a t i o n of a s ingle inner ring width. 

A C s — d e v i a t i o n of a s ingle outer ring width. 

K i a — r a d i a l runout of inner ring. f 

4.2.3. Accu rac i es of tapered bore 
i di -

m m A d m p A d l m p - A d m p V d p ! i 

over incl. max. min. max. min. max. 

18 30 +33 0 +21 0 13 

30 50 + 39 0 +25 0 15 

50 80 +46 0 +30 0 19 

80 120 +54 0 +35 0 25 

120 180 +63 0 +40 0 31 

j t ( d l + . l d l n , p ) 

i 

I / 
B i 

fa 

i 
| 
i \ 

' i l l : , 

1). App l ies in any s ingle radial p lane of the bore, 

d — bore d iameter 

d 1 — d i a m e t e r at the theoretical large end of a bas ica l ly tapered bore d1=d + 1/12B. 

A d m p - d e v i a t i o n of m e a n bore d iamete r in a s ing le p lane (for a bas ica l ly bore, drnp refers to the 

theoretical smal l end of the bore. 

A d Imp-deviat ion of m e a n bore d iameter in a s ingle p lane at the theoret ical large end of a bas ica l ly 

tapered bore. 

V d p — - v a r i a t i o n on bore d iameter in a s ingle radial p lane. 

B inner ring width. 

a the taper ang le (half the cone angle) is 

a = 2° 23 ' 9.4" m 2 .385 94°= 0.041 643 rad. 

d 

A E U D 



FK BALL BEARING UNITS 

Tolerance in d is tance n from center line of spher ica l outer ring to s ide of inner ring 

Unit = 0 .001mm 

Nomina l d imens ions of bore 

d iameter 

d (mm) 

To le rance of 

n 

over incl. 

- 50 +/-200 

50 80 +/-250 

80 120 +/-300 

120 - +/-350 

4.3 Dimensional Accuracies of Housings 

The d imensional accuracy of F K housing fol lows the d imens iona l accuracy prescr ibed in J IS B 1559 

hous ings for rolling bear ing units. T h e spher ica l ins ide d iameter of F K hous ing follow the d imens ion 

prescr ibed as fitting symbo l J . 

4 .3 .1 . To le rance of spher ica l bore d iameter of hous ings 
Unit = 0 .001mm 

Nominal dimensbn 
of spherical bore 

diameter 
D. (mm) 

Hous ing for loose fit Hous ing for sl iding fit Hous ing for sl iding fit Nominal dimensbn 
of spherical bore 

diameter 
D. (mm) 

S y m b o l H S y m b o l J S y m b o l K 

Nominal dimensbn 
of spherical bore 

diameter 
D. (mm) D i m DI D i m D1 D i m D1 

over incl. max. min. max. min. max. min. max. min. max. min. max . min. 

30 50 +25 0 +30 -5 + 14 -11 + 19 -16 +7 -18 +12 -23 

50 80 +30 0 +30 -6 + 18 -12 +24 -18 +9 -21 + 15 -27 

80 120 + 35 0 +42 -7 +22 -13 +29 +20 +10 -25 +17 -32 

120 180 +40 0 +48 -8 +26 -14 +34 -22 +12 -28 +20 -36 

180 250 +46 0 +55 -9 +30 -16 +39 -25 +13 -33 +22 -42 

No tes : a ) .D1m is g i ven by he fo l lowing equa t ion , whe re D 1 m a x and D 1 m i n in the equa t ion are 

max imum and min imum va lues m e a s u r e d respect ive ly . 

D1max . + D1min . 
Dim = 

2 

b) . D imens iona l to le rance for spher ica l ins ide of hous ings are d iv ided into loose fit H, s l id ing fit J 

and sl iding fit K. 

c) . W h e n the conta ined bear ing are equ ipped with lock ing-pins, loose fit is app l ied. 

9 
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4.3.2. D imens iona l Accu rac i es of Pi l low Block- type Hous ings 

SODa 
Unit = 0 .001mm 

Hous ing nominal No . 

P . L P . P H . P A . P W . 
To le rance of H 

203-210 X 0 5 - X 1 0 305-310 +/-150 

211-218 X 1 1 - X 1 8 311-318 +/-200 

- X 2 0 319-328 +/-300 

4.3.3. D imens iona l A c c u r a c i e s of F lange- type Hous ings 

( P F L ) ( P F T ) 
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Unit = 0 .001mm Unit = 0 .001mm 

Housing 

nominal 

No. 

Tole­

rance ranee 

of J 

F,FL F.FL F,FL 

Tole-

ofA, 

Housing 

nomina No. 

FC FC FS 

Tolerance of Ha 

F C 2.. 

max. min. 

F C X . . 

max. min. 

F S 3.. 

max. min. 

Tolerance 

of J 

Tolerance 

of A2 

Tolerance 

of 

spigot 

run-out max 
Y 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

204 

X05 305 205 X05 305 -46 

X06 306 206 X06 306 

X07 307 +700 +500 207 X07 307 

X08 308 208 X08 308 

X09 309 209 X09 309 
-54 

X10 310 210 X10 310 

X11 311 211 X11 311 

X12 312 212 X12 312 

X13 313 213 X13 

X14 

X15 

314 

315 

214 X14 

215 X15 

X16 316 216 X16 

X16 317 217 X16 

X18 318 +1000 +800 218 X18 

319 

X20 32" X20 

321 

322 

324 

326 

328 

313 

314 -63 

315 

316 

317 

318 -72 

319 

320 

321 

322 

324 

326 

328 

-46 

-54 

-63 

-72 

-46 

-54 

-63 

-72 

-81 

+700 +500 200 

300 

+ 1000 +800 

400 

-89 

0 

0 

11 
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4.3.4. D imens iona l accu rac ies of Take -up and Cart r idge type hous ings 

Unit - 0 .001mm Unit ~ 0 .001mm 

Housing 

nominal 

No. 

Tole­

rance 

of A' 

Toie 

ranee 

of Hi 

Paral 

lelism 

of 

sliding 

solt 

max. 

Housing 

nominal No, 

Tolerance of H Tolerance 

of Y 

Tolerance 

of 

A 

Housing 

nominal 

No. 

Tole­

rance 

of A' 

Toie 

ranee 

of Hi 

Paral 

lelism 

of 

sliding 

solt 

max. 

Housing 

nominal No, 
C 2.. e x . . C 3.. 

Tolerance 

of Y 

Tolerance 

of 

A 

T2 TX T3 

Tole­

rance 

of A' 

Toie 

ranee 

of Hi 

Paral 

lelism 

of 

sliding 

solt 

max. C2 CX C3 max. min. max. min . max. min 

Tolerance 

of Y 

Tolerance 

of 

A 

204 - -

+ 200 
0 

0 

-500 
500 

204 - -

0 -30 

- - - -

200 + 200 

205 X05 305 

+ 200 
0 

0 

-500 
500 

205 X05 305 0 -30 

0 -35 0 -35 
200 + 200 

206 X06 306 
+ 200 

0 

0 

-500 
500 

206 X06 306 

0 -35 

0 -35 0 -35 
200 + 200 207 X07 307 + 200 

0 

0 

-500 
500 207 X07 307 

0 -35 

0 -35 0 -35 
200 + 200 

208 X08 308 

+ 200 
0 

0 

-500 
500 

208 X08 308 
0 -35 

0 -35 0 -35 
200 + 200 

209 X09 309 

+ 200 
0 

0 

-500 
500 

209 X09 309 
0 -35 

0 -40 
0 -40 

200 + 200 

210 X10 310 

+ 200 
0 

0 

-500 
500 

210 X10 310 

0 -35 

0 -40 
0 -40 

200 + 200 

211 X11 311 

+ 300 

0 

0 
-800 

600 

211 X11 311 

0 -40 

0 -40 
0 -40 

300 

+ 300 

212 X12 312 

+ 300 

0 

0 
-800 

600 

212 X12 312 0 -40 

0 -40 
0 -40 

300 

+ 300 

213 X13 313 

+ 300 

0 

0 
-800 

600 

213 313 

0 -40 

- -

0 -40 

300 

+ 300 

214 X14 314 

+ 300 

0 

0 
-800 

600 - - 314 

-

- -

0 -40 

300 

+ 300 

215 X15 315 

+ 300 

0 

0 
-800 

600 
- - 315 

-

- -

0 -46 

300 

+ 300 

216 X16 316 

+ 300 

0 

0 
-800 

600 

- - 316 

-

- -

0 -46 

300 

+ 300 

217 X17 317 + 300 

0 

0 
-800 

600 

- - 317 

-

- -

0 -46 

300 

+ 300 
- - 318 

+ 300 

0 

0 
-800 

600 

- - 318 

-

- -

0 -46 

300 

+ 300 
- - 319 

+ 300 

0 

0 
-800 

700 

- - 319 

-

- -

0 -46 

400 

+ 300 

- - 320 

+ 300 

0 

0 
-800 

700 
- - 320 -

- -

0 -52 

400 

+ 300 

- - 321 

+ 300 

0 

0 
-800 

700 - - 321 
-

- -

0 -52 

400 

+ 300 

- - m 

+ 300 

0 

0 
-800 

700 

- 322 

-

- -

0 -52 

400 

+ 300 

- - 324 

+ 300 

0 

0 
-800 

800 

- - 324 

-

- -

0 -57 

400 

+ 300 

- - 326 

+ 300 

0 

0 
-800 

800 - - 326 

-

- -

0 -57 

400 

+ 300 

- - 328 

+ 300 

0 

0 
-800 

800 

- - 328 

-

- -

0 -57 

400 

+ 300 

(T) 
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4.3.5 .Dimensional accuracies which are not prescribed individually in dimensional accuracy 

of housings 

The accurac ies of mach in ing parts wh ich are not prescr ibed in the foregoing d imens iona l accu rac ies 

of h o u s i n g s fo l low JIS B 0405 [ pe rm iss i b l e mach in i ng dev ia t i ons in d i m e n s i o n s without to le rance 

indication ] middle c l ass accuracy of mach in ing . 
Unit s m m 

Dimensions over 0.5 
incl. 6 

over 6 
incl. 30 

over 30 
incl. 120 

over 120 
incl. 315 

over 315 
incl. 1000 

Middle class 

dimensional tolerance 
± 0 . 1 ± 0 . 2 ± 0 . 3 i 0.5 i 0.8 

4.3.6.Tolerance of castings. 

Dimens iona l accu rac ies of cast ing fol low J IS B 0407 [ Permiss ib le deviat ions in d imens ions without 

to lerance indication for iron cas t ings ] med ium c lass accuracy . 

Unit = m m 

To le rance in length To le rance in th ickness 

Nomina l d imens ions To le rance 
Nomina l d imens ions 

To le rance 
over incl . 

To le rance 
over incl. 

To le rance 

120 + 1.5 - - -

120 250 + 2.0 - 10 + 1.5 

250 400 + 3.0 10 18 + 2.0 

400 800 + 4.0 18 30 + 3.0 

800 1600 + 6.0 30 50 + 3.5 

5. A L L O W A B L E L O A D OF HOUSINGS 

The a l lowable loading capac i t i es of the hous ings differ substant ia l ly , depend ing on the hous ing 

shape and the load d i rect ion. S i n c e the bal l bear ing units is comp l i ca ted in fo rm, it is difficult to 

calculate their a l lowable loading capac i t ies . In many c a s e s , such va lues are entirely different from 

the actual ones . 

For such reason , the P type hous ings is taken up here as the most popular example . The strength 

to the load from each direction is shown here a s obta ined from the actual test. 

5.1 Allowable loading capacity of Cast-iron Housing 

A s to the P type hous ing the dest ruc t ion st rength of d o w n w a r d , upward , hor izonta l and ax ia l 

direct ions is shown below. 

The di f ference be tween the Load ing capac i ty and the destruct ion of the hous ing represents the 

safely of the hous ing. 

I:J 
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Downward Hor izontal 

Upward 

Destruct ion strength of Pi l low type housing 

Nominal 
number 

Downward 
direction 

destruction 
strength (kgf) 

2SZ, 
destruction 

strength (kgf) 

Horizontal 
direction 

destruction 
strength (kgf) 

Axial 
direction 

destruction 
strength (kgf) 

P 2 0 3 7100 3000 5000 1100 
P 2 0 4 8100 3300 5600 1700 
P 2 0 5 9400 3700 6100 1800 
P 2 0 6 12300 5000 9000 2200 
P 2 0 7 16200 6100 10100 2400 
P 2 0 8 18100 6600 10900 2500 
P 2 0 9 18800 7000 12400 2600 
P 2 1 0 19400 7500 13800 3200 
P211 21000 8200 15200 3400 
P 2 1 2 27500 10500 17300 4400 
P 2 1 3 29000 11500 19000 5100 
P 3 1 4 39900 16400 27000 9500 
P 3 1 5 42600 18300 30000 11100 
P 3 1 6 46800 19400 34500 12300 
P 3 1 7 49100 20900 36000 12700 
P 3 1 8 54900 22400 38400 13400 
P 3 1 9 59900 24000 4 1 8 0 0 14000 
P 3 2 0 67800 27100 56300 17400 
P 3 2 2 83000 33000 60400 19000 

5.2 Allowable Load of Pressed Housings 

P r e s s e d housing shows deformation when subjected to the load. The deformat ion depends upon 

direct ion and amount of the L o a d , form of the hous ing , and th ickness of steel plate. Therefore, the 

a l lowable load of the hous ings must be such an amount that deformat ion of the hous ing may not 

disturbed the funct ion. 

The a l lowable load of the plate hous ing is approximate ly 1/3 of the bas ic toad rating in the radial 

direct ion, and approximate ly 1/3 of a l lowable radial load in the axia l (thrust) direct ion. 

6. LUBRICATION OF BALL BEARING UNITS 

6.1 Permissible Speed 

Perm iss ib le s p e e d of a ball bear ing is e x p r e s s e d normal ly in terms of dn va lue (Bear ing bore 

d iameter mm x operat ing s p e e d r.p.m.), a l though it is in f luenced by the s h a p e , s i ze , lubricant type 

and sea l dev ice . T h e permiss ib le speed can be roughly determined by the sl id ing speed at the 

friction part of the holding dev ice and rolling body. In the c a s e of ball bear ing unit, it is provided with 

grease sea led by the oil sea l s and stingers. Accord ing ly , the friction res is tance at sea l contact y ields 

a lso a large inf luence on the permiss ib le s p e e d . 

W h e n such factors are taken into cons iderat ion, the permiss ib le s p e e d is g iven as fol lows: 

Dn<150,000 [ d n = d x n ] 
Whereas , d: Bear ing bore d iameter (mm) 

n: Operat ing speed (r.p.m.) 

F K B e a r i n a 
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6.2 Type of Grease Nippte 

Ty De A Type B TypeC 

Appl icable housing T y p e of g r e a s e nipple 

T y p e No. 

M 6 X 1 
P(PX),F(FX), 
FL(FLX),FC{FCX) 
T(TX).C(CX).PH 
PA.PW.PG.LP, 
FS.FD.FW.FT.FU, 
FA,FB,HA,HE.LF 

203(S)-210 
305-309 
X 0 5 - 0 9 

M 6 X 1 
P(PX),F(FX), 
FL(FLX),FC{FCX) 
T(TX).C(CX).PH 
PA.PW.PG.LP, 
FS.FD.FW.FT.FU, 
FA,FB,HA,HE.LF 

211 -215 
310-315 
X 1 0 - 1 4 

M 8 X 1 

P(PX),F(FX), 
FL(FLX),FC{FCX) 
T(TX).C(CX).PH 
PA.PW.PG.LP, 
FS.FD.FW.FT.FU, 
FA,FB,HA,HE.LF 216-218 

316-328 
X 1 5 - 2 0 

M 1 0 X 1 

6.3 Lubricant Grease 
Ball bearing units adopts the lubrication mechanism by grease. Since the ball bearing itself is required high 

precision, the grease must be in particularly fine quality. 
Various types of grease are sold in the market; each having different combination of mineral oil and metal 

saponification radical Amonq them lithium saponification radical qrease is usually called, "Multi-purpose Grease". 
It has outstanding properties of heat resistance low temperature resistance, water expellent and mechanical stability; 
it is most suitable for a ball bearing unit. 

At present, "Gold Pillow Lube" grease is used for the standard product of F K and is lithium saponification radical 
grease. It is most suitable for the ball bearing. 
6.4 Replenishment of Grease 

Since the high quality grease is used for the ball bearing unit, the grease can be used for a considerable time 
without the grease supply, if the bearing working condition is favorable and the operation temperature is not too high. 

However, even if the best quality grease is used, the quality deterioration cannot be prevented as the time passes 
by. When the dust or moisture surrounds the bearing too much or the bearing is subjected to the high temperature, 
the grease must be supplied periodically according to the grease deterioration. 

F K ball bearing unit has such a construction so as to allow the grease replenishment during the use. Grease is 
injected into the qrease nipple by use of the qrease qun. Throuqh the oil qroove provided in the bearing outer ring 
and the oil hole,,? is supplied to the inside of bearing 

The grease supply interval is dependent on the kind and quality of the grease to be used as well as the operations 
conditions of the bearinq Under the normal operation condition, however, the value as obtained by the following 
formula ,s recommended 

N = 1 0 1 0 / d 
Whereas, N: Total rotation number until the replenishment or replacement 

d: Bearing bore diameter (mm) 
If the revolution number per minute constant, the replenishment interval is expressed in terms of the time as follows: 

Whereas H: Replenishment interval (hr) 
n: Operating speed (r.p.m.) 

H= 
1x1010 

60n • d 
Different from the previous calculation data, the following table shows the approximate grease supply interval obtained 
empirically from various ambient conditions and bearing operation temperatures. 

Grease supply period 

Ambient condit ion 
Bear ing operation temp ( C ) Supp ly per iod 

Ambient condit ion 
over be low d n : u n d e r 50000 dn: over 50000 

Fair ly c lean 

- 50 N o n - s u p p l y 1 .5-3 years 

Fair ly c lean 
50 70 1 - 2 years 6 - 1 2 months 

Fair ly c lean 
70 100 4 - 8 months 1 -3 months 

Fair ly c lean 

100 - 2 ~ 4 w e e k s 1-2 w e e k s 

Somewha t dusty 

50 1 - 2 years 6 - 1 2 months 

Somewha t dusty 
50 70 4 - 8 months 2 - 4 months 

Somewha t dusty 
70 100 3 - 6 w e e k s 2 - 4 w e e k s 

Somewha t dusty 

100 - 1-2 w e e k s Every week 

Cons iderab ly dust 
- 70 1-2 months 3 - 6 w e e k s 

Cons iderab ly dust 70 100 2 - 4 w e e k s 1-2 w e e k s Cons iderab ly dust 

100 - 1-7 days 1 -3 days 
Much moisture and water splash - - 1-3 d a y s Every day 
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7. SEALING DEVICES 

Fol lowing kinds are used as the sea l ing dev ice of F K ball bear ing unit. By select ing the seal ing dev ice 

which is most sui table to the appl icat ion condi t ion, the bear ing work ing life can be doub led . 

7.1 B-type sealing device {Applicable bearing...UC type, HC type, RB type, SER type} 

This is the original sealing device. Oil seal is fixed in the outer ring inner 
diameter groove, while the slinger is set at the inner with inner ring outer diameter 
.Furthermore, the simultaneous revolution with inner ring generates the wind 
pressure for dust-proof property This constitute the ideal labyrinth. Effective dust-
proof property is thus guaranteed. 

7.2 L-ll! type Seating Device (Applicable bearing ... UC type, UK type, HC type, RB type, SER type) 

This is an epochmaking new seal, which can be said to be a revolution in the 
bearing sealing. The metal cap and synthetic rubber seal are baked together to 
form a single seal. Seal lip has sufficient tightening allowance. Furthermore, the 
lip layers are of double or triple construction and the foreign matters such as dust, 
water, etc. are completely shut out. This sealing system shows its outstanding 
performance under such severe ambient conditions as dust, dirty water, gas and 
chemicals, where it has been so difficult to be controlled.  

7.3 J type Sealing Device (Applicable bearing ... SA type, SB type, SC type) 

Synthetic rubber is adhered by baking to the core piece. 
It is inserted into groove of the outer ring and fitted the inner ring Outer diameter. 
It has low friction, high property in oil resistance and good mechanical stability. 

7.4 K type Sealing Device (Applicable bearing ... SA type) 

Special synthetic rubber is baked at the inside of thick steel shield plate and 
is fixed with the outer ring of bearing. The inner ring Outer diameter special synthetic 
rubber contacts reasonably tight so that the friction resistance will be lessened. 
The thick steel plate protects the rubber seal. This combined effect ensures the 
long service life even under considerably unfavorable conditions.  

Dust-proof Unit with end-covers :opened Dust-proof Unit with end -cove rs :one opened,another c losed 
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8. HANDLING OF BALL BEARING UNITS 

8.1 Selection of ball bearing units 

A s the exce l len t charac te r i s t i cs of bal l bear ing unit is r e c o g n i z e d , its app l ica t ion f ie lds are a lways 

expanded and at present it is used in all aspec ts of industrial activit ies in genera l . 

Its expected serv ice life can be ex tended twice by us ing the ball bear ing unit correctly. O n the contrary, 

inappropriate select ion and handl ing will shorten the expec ted serv ice life. 

Therefore, it is necessary to examine the following items thoroughly, when the ball bearing unit is selected. 

1. S i z e and nature of the work ing load . 

2. Des i rab le min imum expec ted serv ice life. 

3. Operat ing s p e e d of the shaft. 

4. Bear ing number and paral lel appl icat ion ar rangement on the shaft in quest ion. 

5. Ava i lab le s p a c e for assemb l i ng and d i sassemb l i ng work. 

6. A p p e a r a n c e at the p lace to be u s e d . 

7. G a s generat ion and dust condit ion at the installation p lace. 

8. Ambient temperature at the installation p lace. 

9. Mach in ing prec is ion of the facility, to which the bear ing is app l ied. 

10. Ma in tenance and control , including the lubrication sys tem. 

The above i tems are regarded as the se lect ion condi t ions, and the i tems 1,2 and 3 c a n be exam ined 

by the serv ice life calculat ion of the ball bear ing unit. 

A s to the item 4 such a type, as a l lows the a l ignment adjustment through the installation modif icat ion, 

must be se lec ted , s ince the mutual a l ignment work b e c o m e s n e c e s s a r y even in the c a s e of automat ic 

al ignment adjusting type, where many sets of bear ing can be appl ied to one shaft. 

Regard ing the item 5, it must be exam ined if enough instal lat ion s p a c e is ava i lab le or not, in order to 

know in what manner the installation work can be done. 

Item 6 may sugges t the necess i t y of the c l ean a n d aesthet ic des ign , depend ing on the appl icat ion 

purpose of the mach ine invo lved. For examp le , such cons idera t ion will be n e e d e d for the appl icat ion to 

the electric app l iance or sewing mach ine . 

Items 7 and 8 m e a n that it must be studied if the g a s and chemica l s , or high temperature, wh ich are 

harmful to ball bear ing, are exist ing or not. 

A s sugges ted in Item 9, the ball bear ing unit must suit to the p rocess ing prec is ion of the instal lat ion 

sect ion. 

Item 10 cove rs the ma in tenance and inspect ion prob lem, namely , how easi ly the ma in tenance can be 

done, or if the unit is installed inside the machine where the lubrication can hardly be done or if the lubrication 

must be and how etc. T h e opt imum select ion of bear ing unit, right unit for right p lace , will ensu re the full 

development of per formance of bal l bear ing unit. 

8.2 Selection of Shafts 

T h e ball bear ing unit is prov ided with hexagona l hol low set s c rews at two spots located at 120° one side 

of inner ring. Mounting on the shaft normally adopts loose fit. In this c a s e , the following relationship between 

the shaft and the inner bore is r ecommended . 
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Dimensional accuracy of the shaft to be used in the cylindrical bore bearing (Loose fit) 
Unit = 0.001mm 

Shaft Diameter 

(mm) 

Shaft Diameter 

(mm) 
for lower speed for medium speed for rather high speed for high speed 

Shaft Diameter 

(mm) 
symbo h 9 sym aol h 8 svmbol h 7 svmbol i 6 

over incl. max. min. max. min. max. min. max. min. 

10 18 0 -43 0 -27 0 -18 +8 -3 

18 30 0 -52 0 -33 0 -21 +9 -4 

30 50 0 -62 0 -39 0 -25 +11 -5 

50 80 0 -74 0 -46 0 -30 +12 -7 

80 120 0 -87 0 -54 0 -35 +13 -9 
120 180 0 -100 0 -63 0 -40 + 14 -11 

However , if the ball bear ing unit is used at h igh rotation s p e e d or under heavy load, the shaft fit must 

adapt a tight fit. 

T h e bear ing c a n be a l so instal led to the shaft by use of the adapter a s s e m b l y . Th is is a conven ien t 

method that can be used as the intermediate bear ing of a relatively long shaft or a slight dif ference is found 

at the shaft d imens ion . In this method, the bear ing inner d iameter m a k e s 1:12 taper and the corresponding 

tapered adapter s leeve is app l ied , fol lowed by nut t ightening: 

Therefore, a slight di f ference in shaft d iameter d o e s not cause much trouble. 

Dimensional accuracy of the shaft to be used in cylindrical Dimensional accuracy of the shaft to be 

Bore bearing (Tight fits case). unit • 0.001 mm used in the taper bore bearing.unrt = o.ooimm 

Shaft 

Diameter 

(mm) 

Deviation of tolerance in shafting Shaft 

Diameter 

(mm) 

for higher 
speed 

for rather 
heavy load 

for highest 
speed 

for heavy 
load 

Shaft 

Diameter 

(mm) symbol m6 symbol m7 symbol n6 symbol n7 
over I incl. max nun. max. min. max. min. max. min. 

10 18 + 18 + 7 + 25 +7 +23 H 2 +30 +12 
18 30 +21 +8 +29 +8 +28 +15 +36 +15 
30 50 +25 +9 +34 +9 +33 +17 +42 +17 
50 80 +30 +11 +41 +11 +39 +20 +50 + 20 
80 120 +35 +13 +48 +13 +45 +23 + 58 +23 
120 180 +40 + 15 +55 +15 + 52 +27 +67 +27 

Deviation of tolerance in shafting 

Shaft 
Diameter 

(mm) 

for short shaft for long shaft Shaft 
Diameter 

(mm) symbol h 9 symbo! h 10 
over incl. max. min max nun. 

10 18 0 -43 0 -70 

18 30 0 -52 0 -84 

30 50 0 -62 0 -100 
50 80 0 -74 0 -120 
80 120 0 87 0 -140 
120 180 0 -100 0 -160 

9. MOUNTING OF BEARING ON SHAFTS 
9.1 Setscrew method 

This method is to mount the bear ing unit to the shaft with two set s c r e w s located at two p laces on 
one s ide of wide inner ring which make 120° e a c h other. 

F K se t sc rews are of se l f - lock ing knur led cup point types. Th is se l f - lock ing knur led cup point type 
se tsc rew has pecul iar e d g e points as shown in the figure and counter -c lockwise knurl to prevent loosing 
back. The material is spec ia l a l loyed steel (Nickel chromium mo lybdenum stee ls) wh ich has high tensi le 
and shear strength. T h e hexagon hol low of se tsc rew is deepe r than before and h e n c e enough tightening 
force can be appl ied. The head is never broken nor de fo rmed. 

Installation to the shaft can be sufficiently made , if the grub sc rews are t ightened by appl icat ion of the 
tightening torque as shown in the fol lowing table. 

F K R p a r i n a 
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Proper tightening torque of setscrews 

Bear ing N o . Setscrew Tightening torque (kgf-cm) 

S B 2 0 1 - 2 0 3 M5x0 .8 35 

S B 2 0 4 - 2 0 6 U C 2 0 1 - U C 2 0 6 U C X 0 5 U C 3 0 5 - U C 3 0 6 M6x1 .0 55 

S B 2 0 7 - 2 0 9 U C 2 0 7 - U C 2 0 9 U C X 0 6 - U C X 0 8 U C 3 0 7 M8x1 .0 115 

S B 2 1 0 - 2 1 2 U C 2 1 0 - U C 2 1 3 U C X 0 9 - U C X 1 2 U C 3 0 8 - U C 3 0 9 M10x1 .0 220 

U C 2 1 4 - U C 2 1 8 U C X 1 3 - U C X 1 7 U C 3 1 0 - U C 3 1 4 M 1 2 x 1 . 5 330 

U C X 1 8 U C 3 1 5 - 3 1 6 M 1 4 x 1 . 5 A A) 

U C X 2 0 U C 3 1 7 - 3 1 9 M 1 6 x 1 . 5 640 

U C 3 2 0 - U C 3 2 4 M 1 8 x 1 . 5 750 

U C 3 2 6 - U C 3 2 8 M 2 0 x 1 . 5 1200 

In c a s e either the vibrat ion is c a u s e d to the bear ing , the rec iproca l movemen t takes p lace , the load 
charged on the bear ing is large, or the shaft revolut ion s p e e d is rapid, then it is des i red to prov ide with 
the filed seat or c o n c a v e sect ion at the part where the se tsc rews with the shaft. If the thrust load is large, 
it is more effective to use joggl ing t ightened with nuts. 

File the shaft sur face where the M a k e the c o n c a v e sect ion at W h e n a large thrust load is 

se tsc rews are posi t ioned. the shaft sur face where the set- cha rged , it is better to use 
sc rews are pos i t ioned. joggl ing t ightened with nuts. 

9.2 Adapter assembly method 
Acco rd ing to this s y s t e m , the inner ring d iameter of bear ing has the taper 

of 1:12. Pr ior to the bear ing instal lat ion the s l eeve is instal led to an arbitrary 
position as shown in the right drawing. After the shake-proof washer is inserted, 
the nut is t ighted. 

"The proper nut tightening condit ion can be obtained if it is t ightened enough 
by a hand and is then rotated by 2/5 ~ 3/5 revolution with a spanner" . 

After the nut is t ightened, bend the s h a k e proof w a s h e r within the slot. If 
not, the nut may be loosened and the c reep may be c a u s e d between the shaft 
and s leeve. 

If t ightened too hard , the c l ea rance between the shaft and the s leeve may 
be reduced, and the exothermic and burning phenomenon may be c a u s e d . 

9.3 Eccentric Locking Collar Method 

The bear ing instal lat ion to the shaft by us ing the eccent r i c lock ing col lar is one of the methods. T h e 

eccentr ic part of the col lar mates with sec t ion of inner ring and , in this way , the bear ing is L o c k e d to the 

shaft. 

In the normal hexagona l hol low se tsc rew or adapter assemb ly c a s e , the shaft and inner ring are s imply 

locked. Different from such a method, the revolv ing force of shaft is uti l ized a s the t ightening force in this 

case . 
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The assemb ly to the shaft is done only by t ightening the eccent r ic lock ing col lar to the shaft by use of 

the setscrew. 

T h e t ightening force of the se tsc rew can be the s a m e level a s that of c o m m o n se tsc rew type. S i n c e 

the shaft revolution force or load d o e s not directly act on the se tscrew, the se tsc rew is not l oosened . 

9.4 Axiai movement due to expansion and shrinkage 

It is often that under s o m e driving condi t ions the shaft expands or shr inks, the bear ing is moved . 

The whee l shafts of truck, for examp le , must be moved in thrust direct ion whi le to s o m e extent. W h e n the 

shaft is used at high temperature, the thermal expans ion of shaft b e c o m e s larger as the shaft is longer. If 

the all bear ing are f ixed to the shaft in this c a s e , an extraordinary thrust load is app l ied to the bear ings 

due to thermal expans ion and it may c a u s e fai lure of the bear ings. 

For this reason , if there exist expans ion and shr inkage of shaft or movement of bear ing, a f ixed type unit 

must be used at one and a moving type unit at the other. 

The bear ing unit can be instal led in pr inciple at any p lace in an easy way. However , in order to have 

the long serv ice life, it is des i red that mount ing b a s e is flat and rigid. The mount ing b a s e shou ld have in 

principle the bearing center al ignment ang le of less than ± 3" , when the unit is instal led there. In the c a s e 

of the unit with covers the bear ing center a l ignment ang le shou ld be less than ± 1 * form point of v iew of 

covers u s e d . 

A s s h o w n it is d e s i r a b l e to u s e 

cartr idge type bearing of cyl indrical 

outer diameter in a s a m e manner with 

o r d i n a r y b e a r i n g s . W h e n u s i n g 

car t r idge type hous ings , be carefu l 

not to c a u s e c r e e p at the t ime of 

insert ion, every type of hous ing with 

above s h o w n structure is p repared 

by F K for use at high temperature. 

A k e y w a y is m a c h i n e d on the 

shaft and a dog point hexagon hollow 

se t sc rew is genera l ly u s e d in p lace 

of the setscrew. Axial movement due 

to shaft expans ion and shr inkage is 

adjusted by this. 

9.5 Mounting method of housings 

It is des i red to install the unit in the order 
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10.MOUNTED UNITS NUMBERING S Y S T E M 

The FK bearing numbering system utilizes a basic bearing number to indicate the appropriate bearing series, and a 
complementary set of prefex and suffix designations which allow a complete description of any bearing configuration. 
The sequence of FK designations and their meanings is shown below. 

First Second Third Fourth Fifth Sixth Seventh Eighth Ninth Tenth Eleventh Twelfth 

Bearing 
Material 

Bearing 
O.D. 

Modification 

Bearing 
Insert 
Type 

Housing 
Type 

B.isu 
Bearing 
Series 

Housing 
Material 

Shaft Size 
in 1/16" for 
Inch Type 
Bearings 

Special 
Si-.-ils 

Relube Type 
When 

Non-Standard 
Snap 
Ring 

Internal 
Clearance 

M.s,: 
operating 

temperature 

UC P 210 D -31 L3 
ss C SB 205 -16 G NR CM HT20 

FK PREFIXES 
C Cylindrical O.D. on Bearing 
S 440C Stainless Steel Material 

FK SUFFIXES 

B-MN Housing with back groove for filing back seal 
BO Bearing with Black Oxid. 
C1 With a Open Type Pressed Steel End-cover&Rubber Seal. 
D1 With a Close Type Pressed Steel End-cover 
FH Housing with Spercial Dimension of Fixed Bore 
HT20 High temperature operating + 200°C 
MN Housing with groove for fitting End-cover. 
NC No collar on SA or HC type, or 

Nylon coated Set Screw if SB: UC or S E R types. 
WB Without anti-Rotation Ball 
ZP Bearing with Zinc Plated 

Special Seals 

L3 Triple Lip Type Armor Seal 

Relubrication 
Blank Standard feature (See footnote 1 and 2) 
N Non-relube housing 
G Relubrication Groove and/or Holes 

Snap ring 
N Groove Without Ring 
NR Groove With Ring 

Internal Clearance 
Blank (CO) ...Standard 
C2 Tight 
C 3 Loose 
C4 Extra Loose 

EXAMPLES 

1 Bearing Insert Type 
Housing Type 

JJC P 205 - IB 

Basic Bearing Series 
Bearing Shaft Size in 1/16 of an inch 

UC 205 16 C4 HT20 

2. Bearing Insert Type -
Basic Bearing Series 
Bearing Shaft Size in 1/16 of an inch J 

Bearing dear and extra loose 
Operating high temperature +200°C 

C SB 205 16 

3. Cylindrical O.D. 

G 

Basic Insert Type 
Basic Bearing Series — 
Bearing Shaft Size in 1/16 of an inch -
Relubrication Groove and Holes 

NOTES: 
1. UC, HC, UCX, and SER type inserts are relubricatable as standard; no "G" suffix is required. 
2. SB and SA type inserts are non-relubricatable as standard. To specify as relubricatable type, add " G " suffix (e.g., SA205-16G). 
3. AS there is only one metric bore size per basic bearing series, no shaft size specification is necessary (e.g., UC205 Indicates 25 mm bore). 
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