AUTOMATION TECHNOLOGY

1.  EBearing materials
1.1 Raceway and rolling element materials

1.1 1 High/mid carbon alloy steel

In general. steel varieties which canbe hardened notjuston the swiace but also deep hardensd
by the so-called "through hardemng method” are used for the raceways and rolling elements of
bearings. Foremost among theseis lgh carbon chromiwm bearing steel, which is widely used.

1.1.2 blid-carbon chromium steel
Mid-carbon clromium steel incorporating silicons and manganese which gives it hardening
properties comparable to high carbon chromiwm steel.

1.2 Cage matenials

Eearing cage materials must have the strength to withstand rotational wibrations and shocl
loads. These materials must alsohave alow ficton coefficient, be light weight and be able to
withstand beariig operation femperatures.

1.21 Fressedcages

For small and medium sized bearings. pressed cages of cold or hot rolled steel yrith a low
carbon content of approx 0.1% are used However. depending on the application. austenitic
stainless steel is also used.

1.22 Plastic cages

Injection molded plastic cages are now widely used: most are made from fiber glass rewforced
heat resistant polyvamide resin Flastic cages are light weight corrosion resistant and have
excellent dampening and shding properties. Heat resistant polyvamide resins now enable the
production of cages that perform well in applications ranging between —40 C- 120 C. However
they are not recommended for use at temperatures exceeding 120 C.

2 Bearing tolerances

2.1 Standard of tolerances

Eall bearing "tolerances" or dimensional accuwracy and rwmning accwacy, are regulated by
50 and JI5 standards (rolling bearing tolerances). For dimen=sional accwacy, these standards
prescribe the tolerances necessary wheninstalling bearings on shafts orin howsings Rumning
accuwacy is defined as the allowwable limits for bearing runout duwing operation.

Tokle 21 Bearings fypes and applicale tolerance

. Applicabls ) Applicale
B aring types Applicable tolerance closs
standard table
Needle roller beoring closs chonge closs & closs 5 closs 4 Tokoke 32
Reavcial beoring Ioass O loiss & s & - Talole 32
Corrplexbeoring i JEB1514 o oo e
Thrust becring Praps rMiko closs0 | Miko closs & | Miko closs 5| miko cliss 4| Toklke 33
Heedlle roller beoring Roicil keecring - - closs 5 closs 4 Taikole 32
with cdoulble-direction i [MiKD
thnetf roller becrnig Thinust loecting - - MO closs 5| miko cluss 4| Toblke 33
3 L]
Thiust roller beorings Miko cloes 0 | Miko closs & | ko closs 5| ko closs 4| Toble 33
Rollerfollover/c con followver clozs 0 — — — Tokle 32

ITote: JISE L51) and 150 22 hawe the same specification lewel.



Takle 22 Tolerance for radid becrings

Takle 2217 Inner rings

AUTOMATION TECHNOLOGY

Nomind baore Single plane mean bore Singe rodid plane Mean single plane nner ring
ciameter diameter devialion bore dameter vaniation | bore d areter variction radid runout
d FAY. Vb Vv Kia
mm class O Eiatia cless 5 s 49 clas dass clms elass|cass clas dass dass (class class dass elas
1] & 5 4 0 & 5 4 1] & 5§ 4
over incl. [high low high low high low high low [ag=tH L. (ay=c9
259 10 o 8 o -7 o -5 o -4 10 e 5 4 & A 32 20|10 & 4 25
10 18 o -8 o -7 o -5 o -4 10 ? 5 4 & 5 2 20|10 7 4 25
18 = o -m o B o & 0o -5/12 10 & 5 8 & 3 25|13 8 4 20
jea) ) o -12 o -0 o -8 o 515 13 -] & 9 a8 4 30|15 10 5 40
) 0 o -1 0o -12 o -% o -Fl1? 15 e 7 11 L} 5 35|20 10 £ 40
jzu) 120 o -=@m o 15 o -0 o |25 19 10 8 15 11 5 40 13 & 50
120 150 o -2 0 -8 0 -12 0 -0)31 23 12 10|19 14 F 50|30 18 8 &0
150 180 o -2 0 -8 0 -12 0 -0)21 2 12 1W0|(19 14 7 50|30 18 g8 &0
180 250 o -3 o -2 0 -1 0 -12|3® =™ 15 12 |2 17 @& &0 49 @ 10 80
250 315 o -3 o0 -2 g -18 — — |44 3 B — |25 19 @9 = | ;- 25 13:
25 400 o £ 0 -® 0 22 — —|SsO B 23 — (320 2B 12 —|& AWV 15 —
400 S00 o -4 o0 -3 — — — —|5% 4 — — |34 24 — — |&5 3m — —

1Tote: @ The dimensional differsnce /s of the bove diame ter to be applied for class 4 is the same as the tolerance
of dimensional difference Sdwe of the ayerage bore dameter
e 1Tominal bore diameter of bearing=s of 2.5 mm iz included in this dimensional divi=ion.

{Unit wrm)
Mormind bore Face runout Irner ring aed ol Inner ring width deviation Inrer ring width
diameter with bare runout (with side) wariciaon
é 5d 5:a® ABs Vas
mm class  class clas | class  clas  class closs class class  clmss  class  class
b 5 b 5 0.6 54 4
over incl. [ay’="4 L. high  low high  low [ay=Fd
259 10 R T 7 3 14 o -1 0 -40 15 15 85 2%
1] 18 ¥ 3 1.5 ¥ 3 1.5 -120 o -80 peat 20 A 25
8 eu) 8 4 1.5 =] 4 25 o 1@ o -1 o 20 5 25
jea) E=a) =] 4 1.5 =] 4 25 o 120 o -1 | @™ 20 5 30
) 80 8 5 1.5 8 5 25 o -140 o -150 25 25 & 40
=u) 120 E 5 25 E 5 25 o 200 0 .20 | 25 25 740
120 150 10 & 2.5 10 7 2.5 o 230 o -250 ) 20 a8 s0
150 180 10 & 40 10 7 50 o 240 o -250 ] 30 a8 s0
180 250 11 Z 50 13 8 50 o 200 0o -30 0 20 10 a0
250 315 13 ) = 15 o T o 3480 o .2 | 35 35 13 =
315 400 15 s = s} == = o -400 0 -40 40 40 15 ==
400 200 r— == = == — o 440 = = 0 45 = =

1Tote: € To be applied for deep groove ball beaving.

1Mote: .
wdp:

Sdmp: deviation of the meanbore diameter from the nominal (. dmp = dmp
bore diameter yariation difference betgeen the largest and smalle=t zingle bore diamea ters in one plane.

=d

Tdmp: mean bore diame ter gariation: difference betgeen the largest and smallest mean bore diameters of oue
ring o washer.

ring. respectively.

radial runoutof assembled bearing inner ring and assembled bearing outer ring, respeciiyely.
=ide face ruwio uf with reference o bore lof inner ring '
cide face runout of assembled bearing imer ring and assembled bearing outer ring. respec iyely.

: deviation of zingle inner ring width or single outer ring width from e nominal (“Exs=E= - E etc.)
ring width waria fion difference between the largestand amallest =ingle widths of inner ring and of oufter
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Tokle 222 Outer rings

Normind oukide Sinde plane mean oukide Single rodid plane Meansingle plare oukide Outerring
dicrme ter diarmeter deviaion oukide diometer variation digrneter varia fon radal runout
D P 1 Vog VD Kea

mm A A clss 5 class 49 class class class class |elawss class doss clas |class class clas class
1] & 5 4 0 & 5 4 1] & H 4
over inzl. | high low high low high low high low [ay=E4 L. ITCLE.
9 g o -& o -7 0 -5 o 4|10 L 5 4 & 5 2 20| 15 a8 E) 2
k] ea) a -7 o -8 o -4 o 5|12 10 & 5 & 3 25|15 @ & 4
20 ) o -n o -9 o -F 0 - |14 1 F & 8 7 4 30|20 10 7 5
=) 80 a 12 0o -1 o -9 o 71 14 % 710 8 5 35|25 13 =] 5
=u) 10 o -5 0 212 0 -10 0O -B)|1% 1& 10 8 11 10 5 4035 18 1 &
120 140 o -1’ o0 -15 O -N o f|23 1?7 N 9 14 1 & S04 @ 1 7
140 180 o0 2 0 -1 0 -12 0 -10)21 2@ 12 10|1% 14 7 50|45 @ 12 8B
180 240 o 30 o0 -@™mm o0 15 0 1|3\ 25 15 11| 23 15 8 &0 50 25 15 10
280 315 o -3 0 25 0 -18 0 12 44 3 B8 13| 2& 19 ? F0Ols0 3 1B N
315 400 o -0 0 -2 0 -WW 0 15|50 35 2D 15|30 21 10 80| 35 20 13
400 s00 0 -4 0 -3 0 -2 — — |58 4 22 — |34 25 12 — |BO 40 23 -—
A00 &30 o % 0 - 0 B — — |63 48 B — |38 2 14 — |00 M 25 —
ITote: @ The dimensional difference 35 of the outer diameter to be applied for class 4 iz the same as the tolerance
of dimen=ional difference S mp of the ayerage outer dameter.
@ 1Tominal outer diameter of bearings of 8 mm is included in this dimensional division.
(Umit prm)
Morrind oukice | Oubide suface Outside ring Quter ring width deviation Quter ring width
dicrme fer inzlinction axa runout wariaion
D 54 L ACs Ve
mm clss class class clas clss closs  class
H] 4 5 4 0.6 5 4
over incl. L. o dl typ= T
6@ 8 4 B 5 5 25
8 ) a8 4 8 5 dentical to dentical to 5 25
e = 8 s 3 LuBrok inner SbsennliVios: B8 25
A0 &l a 4 10 5 firg of scrre of inner & 30
80 10 7 5 11 & kecring ring of scirme 8 40
120 150 10 5 13 7 loecirng 2] 50
120 180 10 5 14 8 8 50
180 280 11 F 15 10 10 7o
280 315 12 8 18 10 1 7o
315 400 132 10 s} 13 13 80
400 s00 15 - 23 = 15 -
S00 &30 11 = 25 = L] =

1Tote: @ To be applied for deep groove ball beavings.

1Tote: Slimp: dewiaticn of the mean outside dameter from the nominal (5 Dmp=lDmp - L.
oo ourside diame ter waria ion: difference betyeen the largestand smallest single ourtide diameter=s in one plave.
Widmp: mean bore diameter variation difference between the largest and smallest meanbore diame ters of one rving
or washer,
Flea: radial ruwiout of azsembled bearing inner ring and as=embled bearing o uter ring, respectiyely.
= ide face rwout withreference to bore (of inner ring 1.

side face ruwiout of assembled bearing doner ring and assembled bearing outer ring. respec el

STt dewia ion of single inner ring width or single outer ring width from the nominal (7Es=Es-FE ete.!

WCer ring width waria ion difference betgeen the largestand smallest single widths of inner ring and of outer ring,
respectively.
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Takle 23 Tolerance of thrust roller bearnings

Takle 2317 Inner rings {Unit )
Morning outer Single plane mean bore Singe rodid plane Thrust beaing shaftwaosher raceway
ciameter dicrmeter deviation bore dameter waiation|(or center wosher raceway] thickness variaion
d FAY. Vb k3
mm class class class class class closs class clas
0.4.5 4 045 4 1] & 5 4
over incl. high lowy high o 3=t =k
— 18 o -8 o T & A 1 5 3 2
1] = o] -10 o] ] a8 & 1 5 3 2
) 2 9] -12 8] -10 ? 8 10 & 3 2
0 j=a) o] -15 o] -12 1 7 10 7 4 3
0 120 o] -m o -15 15 11 15 a8 4 2
120 180 o] -25 o] -8 19 14 15 El 5 4
180 250 o -30 o 22 23 17 b 10 5 4
250 315 o] .35 o] =25 26 19 25 12 7 5
315 400 o] -40 o] -3 30 23 30 15 7 5
400 00 o] -45 o 25 34 28 0 18 Q &
00 &30 8] -8 o -0 = 20 25 21 1 7
Takle 232 Outer rings (Urit prm)
Mormind outsice Singe plane mean outside Single radid plane Thrust e aring housing washer
darmeter dicrme ter deviation outsice diameter raceway thickress variation
woriction
D L. Dan Voo Se
mm class class class class class class class clas
045 4 045 4 1] & H] 4
over incl. high low high o M T
1] 18 o -1 o -7 a8 5
8 ) n} .13 o -8 o &
= ) s} -lé s} -2 12 7
A0 &l n} -9 n} -1 14 a8
80 120 o -22 o -13 17 10 Accoring o the fol G
120 180 a -25 8] -15 19 11 4
of 5 ogonst"dord” of the
180 250 o -30 o - 23 15 .
250 315 0 .35 0 25 2 19 Farne beanng:
35 400 s} -40 u} -28 20 2
400 S00 n} -45 n} e} 34 25
00 &30 o -8 o -z e} 2
&30 00 a -75 a -45 55 34
1Tote: Sdmp: deviation of he meanbore dameter from the nominal | .dmp = dmp - d 1.

Wdp:  bore diameter yaria ion difference betgeen the largestand smallest single bore diame ters in one plane.

=N fhickiuess waria ion meazwed from middle of raceway to back izeating! face of shaft washer and of ho wsing waszher,
respectively laxial ruaout.

Slmp: deviafion of f1e mean outmide diameter from fhe nominal (2 mp=limp - 13,

Wlp: outside diameter waria ion difference betgeen the largestand smallest single outside diameters in one plane.

el thickie =s variation, measwed from middle of racegway to backiseating! face of shaft wa<her and of housing washer,
respectyely (azial ruoo uil



