Roller Followers

BEL

Construction and Characteristics

NTN roller followers are track rollers each comprise a
thick-walled outer ring encompassing integral rollers.
Roller followers are designed to operate with outer rings
rolling on the track.

Because it is run in direct contact with the track, the
outer ring is designed with a thick wall capable of
withstanding an impact load.

The outside surface of the outer ring is either spherical
or cylindrical in shape. A spherical outer ring can
effectively withstand edge loads that result from mounting
error.

Because the cylindrical outer ring is in contact with a
larger area of the associated track surface, the contact
surface pressure is decreased. Thus, this type of outer
ring can bear a larger load compared with spherical outer
rings and can be used even if the hardness of the
associated track surface is low.

NTN roller followers can be categorized into caged and
full-complement roller types. With the caged type, the
rollers are guided by the cage, making this type suitable
for high-speed applications.

The full-complement roller type, by contrast, has an
increased load rating, making it suitable for high-load
applications (low-speed operation). The double-row
cylindrical roller types (NUTR and NUTW types) can bear
a even higher load.

In addition to unsealed configurations, NTN roller
followers are available in with either rubber seals or
labyrinth seals (shield plates). Roller followers with seals
and full-complement roller-type roller followers are
prelubricated with standard grease (lithium soap grease).
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Fig.9 Roller follower components
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Shaft diameter ; .
Follower type ) Load capacity Bearing nomenclate

£ K E R EE BREaE FUESDIER

RNAB 2 02

Dimension code <fiAiES

:

47~ $60

Dimension series code ~IAX5I50S

Cor t——————————————— Type code EHELS

cr NAB 2 06 X

Suffix #EELS

Dimension code <IiAiES
Dimension series code <H&ARFIEES
Type code 5=

46~ 450 NAB210

:

RNA 22/6 LL/3AS
Suffix #EEGLS
LL : Seal ¥—JU

410~ ¢ 58 3AS : grease J1J—X

Dimension code <IiAiES
Dimension series code ~<IAXRFI5EES
Type code RS

[

-

Cr NA 22 06 X LL / 3AS
NA22 T T——— suffix mRES
X ! Cylindrical outside surface
M2
¢6“ ¢50 NA2210LL LL :@ Seal ¥—)U
3AS ! grease J1U—2R
Dimension code IiAiES
Dimension series code <H&ARFIEES
Type code 5=

NATR NATR 30 X LL / 3AS
o L suffix mRES
o X I Cylindrical outside surface
PR
o e o LL : Seal ¥l
g 3AS  grease J1U—2R
Dimension code /%S
NATR50 -——— Type code FXi=
NATV NATV 25 LL / 3AS
) -
Cor Suffix RS
LL :Seal ¥—JU
$5~ ¢ 50 o 3AS : grease JJ—2A
r
Dimension code <IiAsES
NATV50 ——— Type code XS
NACV ATTTTTTTITT NACV 32 X LL / 3AS

cor | Suffix #E5LS
X ' Cylindrical outside surface
mEsE
LL  Seal ¥—JU
3AS ! grease JU—2X

4635~ $57.15 %
Cr
Dimension code A2 S

NACV80 ——— Type code EHiLS

B

NUTR NUTR 3 10/3AS
Cor J B Suffix RS
3AS ' grease J1U—X
P e or Dimension code <fiAiES
Dimension series code ~<IAXRF5IEE=S
T de FERES
NUTR310 Hpolessls WAES
NUTW 2 05 X/ 3AS
NUTW L suffix RS
Clox X Cylindrical outside surface
s
$15~ ¢ 50 3AS  grease J1U—2X
(@i Dimension code “iAiES

Dimension series code <HARIIEES
NUTW210 ———— Typecode Hi=

apacity refers to a bearing diameter of ¢ 50 (NACV ¢ 44.45).
&, »50 (NACVI(Fp44.45) BFDBETH D,

% Each listed load
BEAS0ELEH

Ko}
33
X
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Follower components
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Features
LS

Inscribed circle diameter : ¢ 20
Type with cage
Inner ring
Outer profile

: not included
: spherical

P& © $20
REEE R

N 2N
NER L RERIR

Nominal bore diameter  : ¢ 30
Type with cage
Inner ring
Outer profile

:included
: cylindrical

N - »30
RRBRAER
) =10}

NERR - BERR

® |nner ring (NAB2 type only) is separable from outer ring, needle rollers,
and cage.

® The cage guides needle rollers.

® Use a shaft (pin) with a flange or a thrust washer to guide the outer ring.

® The accuracy and hardness of the shaft (pin) impact the performance of
the RNAB2 type without inner ring. Please refer to the sections
"Raceway surface accuracy" and "Material and hardness of raceway
surface" (page 62 to 63).

o i (NAB2EDJ) |, SR, RESRNTSHRIZDDMTSIA T,

o REFERNEHA T DEFRA,

o (EY) [CHWRERNTEDARTANI VY vXIE, TSVIZERIFONEND D,

e NGO IRNAB2IEZ AT 2556, # (EY) ORE, BEICERINNE. BIEEDREE
D, PEICAVSHEIERSDER (H(C62~631—Y) =5,

Inscribed circle diameter : ¢ 6

REAE 46

® The needle rollers and the cage are retained in the outer ring by a steel-plate-

Type with cage REEENEE reinforced synthetic rubber seal.
Inner ring : not included ) CIEU ® The cage guides needle rollers.
Outer profile  : spherical SRR BERR ® Use a shaft (pin) with a flange or a thrust washer to guide the outer ring.
Seal - included —)L - 3—)uft= | ® The accuracy and hardness of the shaft (pin) impact the performance of
Grease : prelubricated SU—Z  HAE the RNA22 type without inner ring. Please refer to the sections
"Raceway surface accuracy" and "Material and hardness of raceway
Nominal bore diameter  : ¢ 30 NS ©¢30 surface" (page 62 to 63).
Type with cage RIFEN T o SBICHIRT 2, REBHEITCHRS AR ILY— L TRESNZNZND DB LB,
Inner ring :included Sk “ED o (FERNGHAT AEER,
Outer profile  : cylindrical NEIK BB o (EY) [CHMERNTEDATANI I vXE, TS VIERIIDUENDD.
Seal :included LY CU—JUE | @ NERDELVIRNA22EZEAT 2155, ® (EY) ORE, BEICEENME. BBHOFEED
Grease : prelubricated SU—2  EHAFE 15, #alcALIHMHEREDIE (Fc62~631—Y) Z2HK,
® Needle rollers guided by cage.
Nominal bore diameter  : ¢ 30 E - ¢30 ® Outer ring is guided in axial direction by thrust washer press-fit into
Type with cage RIEFSRIER inner ring.
Outer profile  : cylindrical SRR BRI ® | abyrinth is formed between the outer ring and the thrust washer.
Seal :included —JL Cy— x| o RESEDEHRT D ZERA,
Grease : prelubricated F1J—2 CEAK o NIHICEASNERS A ND v v HBNERD 7+ 7 )L ABDERRNZ LTWD,.
o ABHEXASA NIy Y vDEIF, SEUYAZEB LTS,
Nominal bore diameter  : ¢ 25 A i ¢25
Full complement roller type T AR ® QOuter ring is guided in axial direction by thrust washer press-fit into
Outer profile  : spherical WERESR RERR inner ring.
Seal - included Sy A ® High load rating due to the full complement of needle rollers.
Grease : prelubricated Sz : HIE < | @ Lower allowable running speed than bearing with cage.
A ® | abyrinth is formed between the outer ring and the thrust washer.

Nominal bore diameter  : ¢ 15.875 % . 15875 | ®PRICEASNERSA NI v v iATRD T+ 7 UAAORAE LTV,
Full complement roller type i teeyid ° ?;Eégfig%gﬁﬁiﬁa

. . IRTOE - ST ® ST RBNRE DA TN T iy VAP
Outer profile  : spherical NEREIR HEER — —.

. ASAKNTYY v DEFSE Y A%z Wdo
Seal ‘included Sml s | SREATARDYYTORBTEUYAERRL TG
Grease : prelubricated JU—R  THANE
. . i y . ® High load rating, best-suited to applications subjected to high load and shock load.
Nominal bore diameter . ¢ 50 e - 950 ® A steel plate is press-fit into the outer ring to form a labyrinth with the side plates on both sides of the inner ring,
B BB AR AE and the side plates are held so as not to separate from one another and make a good seal.

. e N ® The inner ring and the side plates are tightened together in axial direction to prevent axial movement.
Labyrinth seal SEUZYRY=)b o The outer ring is guided in axial direction by the outer ring ribs and the end faces of cylindrical rollers.
Outer profile  : spherical SRR BRETER Type NUTW provides the following additional features.

) N . oo ® The highest load rating of all roller follower types.
Grease 5 prelubrlcated JU—2X CERNE ® Due to the outer ring with inner rib, this type is good for axial and moment loads and
runs smoothly depending on actual operating conditions.
® Good lubrication and longer life can be expected due to increase grease fill volume.
Nominal bore diameter : ¢ 50 Pt F925 o EHEENATBHE, SESENERTAMAICETS,
thD (g = © SE&ICEIRTL— MEEAL TRBERIORIREOBICSED Y ARA LB DI £ S HICRRN SR LELE S ICRELTLS.
e o © MEEIRESTEEDBES (CPFY 7 AEICHITTAL
BIMEC A5 o SBIEAEOIEEFRT ARECT+V 7 UBRICEAS TS,
Labyrinth seal SEUYRI—)b BIINUTWIIC DU\ Tl FRes#ih' e 3.
) P A < 200 © 0—5 7407 DHCROTRBFENAEL .
Outer profile  : cylindrical NERR PR | enmiosneraoro@Esscossn, 7+ PIEE T4y MECSENT, FRSEEETS.
Grease 0 pre|ubricated F)—2Z CERAE © JU—2HABHT v IICLHERUR, REBDHHTETS,
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Roller Followers

Bearing Tolerances

The dimensional accuracies and form accuracies of the
bearing bore dia. (d), cylinder outside diameter (D), outer
ring width (C) and inner ring width (B) for NAB2 and
NA22 types, as well as the running accuracy of bearing
assemblies, are summarized in Table 12 on page 93 (JIS
Class 0). The allowable deviations of the assembled
bearing width of the inner ring (B) and spherical OD (D),
as well as roller inscribed diameter (F'w) of the RNAB2
type and the RNA22 type, are found in the associated
dimension tables.

HZDIRE

WMROAE (@), ABENE (D), SEHEE (C) RUNAB2
2. NA22EEDOWETE (B) OABE, RBENU DR
El&, 93X—IDRI12(CRT (IS OfR). AERHEIIE (B),
KESE (D) XURNAB2fZ, RNA22Z0 5= (Fv)
DPEFEEFTERICTRL TV,

Fits and Radial Clearances

The tolerance class of the shaft relative to a bearing
with an inner ring is g6 (h6). When the shaft is used as a
track surface (RNAB2 type and RNA22 type), the
tolerance class of the shaft is k5 (k6). The outer ring is
usually not built into the housing.

[FHBNESITIVTER

WERT Sz (CH T DEDREH I S X (deg6 (h6), TMZEE
EHEECI25E (RNAB2AZ, RNA22F) (C(FH#EORE
B SAKS (k6) £TB. Mgl —MRIC/\DIVTITHIAR
NaZEIFTFL

Table 9. Radial Internal Clearances

SYTPILTER Unit: em
Nominal roller Clearance
inscribed circle dia. gEE
P c2 Ordinary c3 c4
Fw_(mm) il
over Incl.| min max | min max | min max | min max
ZBX MUTF ®IN BK &N BK ®BIN BK B\ BX
3 6 0 10 3 17 15 30 20 40
6 10 0 12 5 20 15 30 25 45
10 18 0 15 5 25 15 35 30 55
18 30 0 20 10 30 20 40 40 65
30 50 0 25 10 40 25 55 50 80
50 80 0 30 15 50 30 65 60 100
80 100 0 35 20 55 3 75 70 115
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Bearing Tolerances,Fits and Radial Internal Clearances,Installation,/Lubrication
HMEDWBEE [FHBVNESITIVTEF BITITREREE

Installation

(1) The face height at the roller follower mounting location
must be greater than the dimension "e" specified in
the dimension table (Fig. 10). The chamfer of the
stud mounting hole must be minimal (approx. 0.5 X
45° ) so that the side face of side plate is firmly
seated on the inner ring.

BN (3 BafR

(1) O—372070RMIIBICHIFIAESE(F, FIEKREC
#HD"ELODKRELED (B10), I TOERED L,
HFHNPEL L (0.5x45° 2E), WincRfROAIE
ZIEEICETDHRDICT B,

e

e

-e

Face height
ilET=hay

-/

Fig.10

(2) When installing the roller follower, ensure that the
lubrication hole on the inner ring is situated in the no-
load area (the side not subjected to loading) (Fig. 11).
Positioning the lubrication hole in the load area may
reduce the life of the roller follower.

(2) O—37x07ZWNI3HEIF, NREOMIIEFIFE
o (FEZRIEWVAD (CEETD (B11).
HADEEECHDE, BERDRALLED,

Lubrication hole
JHTT

i

Load
farsE

Fig.11



NTN roller followers are normally installed in a
cantilever configuration. For this reason, an
increasingly loose fit resulting from extended use of
the roller follower may result in an uneven load
being exerted on the bearing. To ensure reliable
operation of the equipment, continually monitor any
looseness in the bearing fit.

NTNO—57#O7 ZR#E5 TG I TmE, #EtER
[CKBEHBVDDHDHEETHII—FEE (FHD)
H#ZICERTRBESNHD T T RIEREHREDD,
[FHHVDDDHICIF+DIFEFENVETT

(3) The NA--22LL and RNA22 types are separable
types, and their outer ring is guided by a flange or
thrust washer mounted on the shaft (pin). For this
reason, the guide surface must be machined to a fine
finish, and burrs must be removed to ensure the
smoothness of the surface. If the guide surface is not
hardened, the guideway must have the dimension A
indicated in Fig. 12. If the guide surface is hardened,
the width of the guideway may be somewhat smaller
than dimension A.

When assembling this type of bearing, take care to
ensure that the seal does not roll up or become
damaged.

(3) NA--22LL, RNA22FFHEEcE (EY) ([CT50Y
FRFEATA NI v v ZRH T THRDIERNSND
&, ENEISREE LT LORIFE T ETEEL, /TUK
CEFREUVBODFEET D, FEENEDMELL TWLE
WBEIIRT2([CRIATTECEA UL ITNIEESEN, &
HIE(ESN TV EERLINKDEFNS S THERTE
Do
COEZOMEIUFIC(ET—)LDOY y THELNENLDIC,
FIEBZHITTENKRSITER U TEIRD CEMETH D,

A;% (D+e)
For dimensions D and ¢, refer to the dimension table.

DRUeTEIFNERSR

—

e

Fig.12
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Lubrication

Bearings with synthetic rubber seals (suffix LL) as well
as full-complement roller-type bearings are prelubricated
with lithium soap grease and can operate in a temperature
range of -20°C to 100°C. If a grease with better low-
temperature characteristics is required for continuous
operation below 0°C, contact NTN.

Grease is fed into the bearing through the lubrication
hole on the inner ring. When installing the bearing, ensure
that the lubrication hole is opposite the area where load is
applied.

For full-complement roller-type bearings lacking a cage
(NATV, NACV, NUTR and NUTW types), relubrication
with grease must be repeated more frequently.

Products having a cage but lacking a seal are not
prelubricated with grease. If you require a prelubricated
type, contact NTN.
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T, NTN[CHEERR=L<IZE0,

S ANEBNDOEBRIOHAG X (FFHHIE1E, NERICERITTTmRINER
D175, MANDUENFEFTHICESD KD ICEMITD,
(NAB2FEICIFHINIEERIFCH D EEA. )

RERZDIEVRCAEONATVR,, NACVRZ, NUTRHZ
RONUTWHRSClE, JU—AfeERZE< T 2uEND D,

RESENEECY—ILRELRICIEITU—REFHAESNTHD
FEA. HABDBEFSGIFINTNAEHRZ T,

Lubrication is also required between the outer
surfaces of the bearing and the track. If lubrication
is inadequate, the bearing may wear prematurely.

WMEONBNEEEE (M5 YD) BICHEBIUNE
TY, HBEEINTLEWVE, BZDEENFEHICEET
DEEHHDET,




Roller Followers

Track Load Capacity

The maximum allowable static radial load exerted on
the contact surfaces between the roller and track is
known as "track load capacity". Track load capacity
values relative to a HRC40 track hardness are listed in
the dimension table. If the hardness of the track is not
HRCA40, correct for the track load capacity using the
correction factor G specified in Table 8 on page 14.

rSvoarEsE

hSwoO—3& 3w o (BuB) OEMECHNICFET
TDBRASITVIEEZ FS v IBFEECNT, oY D
(#8) DEIHHRCA0DEEDEZNERICEEHL TS,
HRCAOLELBDHBEF 14—, KRBICRIMIERMGZA
WCHHIETD ©o
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Track Load Capacity /Raceway Surface Accuracy/Material and Hardness of Raceway Surface
rS v oBERE PEADREE BEICAVIMRIEES

Raceway Surface Accuracy

The raceway dimensional accuracy, profile accuracy
and surface roughness of shaft must be equivalent to the
raceway accuracy of bearing itself. Table 10 shows the
specified surface accuracy and surface roughness of the
shaft raceway.

HIBEDIEE

HONREEZHNEERE UCHAVDEEF, SUBEIDNAREE,
FERBERORERS(F, #ROMBEEEFECTEINEES
EV PEEDORERUREHESOERZRT0ITRT,

Table 10 Recommended raceway surface accuracy
PUBEIODIEE (H#32)

Characteristic item Shaft
oM h

Dimensional accuracy IT5
SPARERE

Roundness

BME (max)

oylindricality (8% IT3
FAEE

Shoulder perpendicularity

(max) IT3
BOEAE (B&X)

Axial run-out

FPEITIURN  (Mmax) 5
Thrust bearing ~ (&X)

AS R~z

Surface roughness

KENES ged




Material and Hardness of Raceway Surface

When the outer surface of a shaft (hollowed) is used as
raceway, it must be hardened to HRC58 to 64 for
sufficient load capacity. The materials shown in Table 11
can be used if properly heat treated.

When the steel is surface-hardened by carburizing or
carbonitriding, the effective hardened layer depth as
defined by the applicable JIS standard is the depth at
which the hardness decreases to HV550. The
approximate minimum value for the effective hardened
layer depth is expressed in the following formula.

En min=0.8Dw (0.1+0.002 Dw)

Where
En min : Minimum effective hardened layer depth  mm

Dw : Roller diameter mm

HEICAHVL ME LB

HONREZIEESE U CHAVSEER, toTaERE.
Bdlcd, REBESZHRCE58~64(CTDMENDHD, &R11
(SR MBI EISBUSEMLIEZ U CTERT 2,

2 RRFANK FRRBRERANCLORERESED &
&, JISTEFEAENSHVEE0F TORS ZEMELELER L
TWd, BRIEERSOR/IMEF FEORICTHE TRDE
s,

Entminz0.8Dw (0.1+0.002Dw)
CCTC,

Entmin | SRAVBBEERS mm
Dw I CADERE mm

Table 11 Materials used for raceway

HLUEICHWSME
Type of steel Re%r)((a:;r;)tlzhve Related standards
n = B S
High carbon chrome bearing steel SuUJ2 JIS G 4805
(S AN L
Carbon tool steel SK3 JIS G 4401
RERTEM

Nickel chrome molybdenum steel | SNCM420 JIS G 4103
ZuboOLEY I TV

Chrome steel SCr420 JIS G 4104
SOLH

Chrome molybdenum steel SCM420 JIS G 4105
JOLEUITT VR

Nickel chrome steel SNC420 JIS G 4102
Lo O
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