Cam Followers

BEL

Construction and Characteristics

NTN cam followers are stud-type track roller
assemblies each comprising a thick-walled outer ring
encompassing integral rollers. The cam follower is
designed to operate with its outer ring 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 contact area of the associated track surface, the
contact surface pressure is lower. 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 cam followers can be categorized into a caged
type and full-complement roller type. 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 type (NUKR type), however, can bear an
even higher load.

In addition to unsealed configurations, NTN cam
followers are available in configurations incorporating
either a rubber seal or a labyrinth seal (shield plate). Cam
followers with a seal and full-complement roller-type cam
followers are prelubricated with standard grease (lithium
soap grease).

Both types have an oil hole at the end of the stud that
allows for relubrication with grease. This arrangement
enables the user to replenish the grease using the grease
nipple provided as standard accessories.

The stud rib of an NTN cam follower is provided with a
hexagonal socket, a tapped hole or a slot for a flat-blade
screwdriver.

To secure a cam follower to its associated housing,
tighten the hexagonal nut threaded onto the stud while
preventing rotation of the stud with a screwdriver or Allen
key.

NTN also offers a unique type of cam follower whose
stud features an eccentric axis on its threaded portion.
This arrangement can be used to compensate for any
variation - within the range of the eccentricity - in the stud
mounting hole position.
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Cam Followers Construction and characteristics
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Follower type Shaft:i;meter Load capacity Bearing nomenclature

R T SHEE FUESONA

RM 4 XT2H / 3AS

Suffix #EiLS
X ' Cylindrical outside surface
AEsE
T2  Resin cage #ifg{#5s
$1.5~ 46 H : With hexagonal hole
TNAETUTE
3AS  grease JU—2X

Dimension code ~IiAiES
Type code FXES

KRMV 4 XH/ 3AS

[Suffix BERLS

X Cylindrical outside surface
FmEsE

H I With hexagonal hole
AT E

3AS ' grease J1U—X

415~ 46

-

Dimension code <IiAiES
Type code 5=

KR 12 T2 H/3AS

KR : [Suffix ERERES

. T2 : Resin cage fifE{RRFES

¢ S ¢ S0 H I With hexagonal hole
VAV=/N ke

CR: 3AS : grease ZU—2

¢ 4.826~ ¢ 22.225

-

Dimension code <IiAiES

Cor L Type code RS

KRT -

KRT 32 X

Suffix #EREiES
X Cylindrical outside surface
46~ 430 KR90 MEsE

Dimension code <IiAiES

=

Type code RS

CRV 30XLL/3AS
Suffix EEGES
LL * Seal ¥—JU
3AS : grease JU—2
Suffix #EEGLS
X Cylindrical outside surface
PR
Dimension code <IiAsES
Cor| L Type code xS

KRV :
$3~ 430

CRV:
$4.826~ ¢ 635

=

or KRVT 52 X LL / 3AS

Suffix RS
LL :Seal ¥—)u
3AS ' grease JJ—2X

KRV90
¢ 6~ ¢30 Suffix #ERZS

X ! Cylindrical outside surface
AEsE

Dimension code <IiA5ES

.

Type code RS

*¢Each listed load capacity refers to a bearing diameter of ¢ 30.
BEESOREEMTHES ¢ BS0DKDETH D,
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Features
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Outer ring outer diameter : ¢ 4
Metric series with cage

NEENE 04
X— MLRRFENER

® Polyamide resin cage (T2 suffix) can operate at temperatures up to
120°C (100°C for continuous operation).
® Prelubricated (no relubrication hole)

Outer profile  : spherical NEFCK - BERR

Stud head :with hexagonal hole A% REEEBZIR @ 7NAENNTE | o ;KU 7S REIEHRITSE (ERES 1 T2) DIBE, HAEE  120C, SHEERSREE | 100T
Cage : resin cage RF5es | HIRERITE LN CERISCE,

Grease : prelubricated JU—R | HANE o GRSV, TU—ABHAFH THS.

Outer ring outer diameter : ¢ 4 NWNE 94

Metric series full-complement type
Outer profile  : spherical

Stud head : with hexagonal hole
Grease : prelubricated

X—NLRIEC BT

HERIR © BB

Ay RERERFEAR @ 7RANAE
JU—R | ®HAFE

® Better for heavy loads than KRM- - XH type.
® Prelubricated (no relubrication hole)

o KRM- -XHE LD BEEEITET D
o (GRRTNGTEVDY, U —R([EEHABH THD

Outer ring outer diameter : ¢ 12
Metric series with cage

NEmAE - p12
A= NURRFrER I ER

Seal :none —=)UIEL

Outer profile  : spherical NEIR | IRERIR

Stud head :with hexagonal hole X% REREIEIK | /NAIUTE
Cage : resin cage R¥res | BIlERETEE

Grease : prelubricated JU—Z  HAE

Outer ring outer diameter : ¢ 32 NN ¢ 32

Metric series with cage

Stud head : with tapped hole and
recessed slot for
screwdriver

Outer surface profile: cylindrical
Grease : unlubricated

X— MLRRFENER
A5y RERERFEAR
RSA)UERME
KOG v TREGE
NERIR - BERR
JU—R I REA

® Standard cage is pressed steel.

® Polyamide resin cage (T2 suffix) is also available.
Allowable temperature: 120°C max.
Continuous operating temperature: 100°C max

® Suited to high speed.

® Due to a high initial grease fill, this type can be used for a long period of
time without additional greasing.

® The standard Type KRT follower has no hexagonal hole (H suffix),
but a hexagonal socket is standard with a threaded plug.

e |f there is no grease code, the follower is not prelubricated.

o REFER IR T SIRERIFBNMEETH D,
o RU7S Mafsfriss (BESSS  T25E5) BALSNS.

HEEE 1200
BEEBEE | 100CLT
e BRICELTLS.

o JU—IHABNE ERZRMHICK o CREKEIREGRECTHERTED,
o KRTIARERIC/NAEIE (BERSH) [FEVD, AENNERU TSI ZRERMILTND,
o BEELSICTU—RESHEVEDET U —AFRHAR CTH D,

Outer ring outer diameter : 4 47.825
Inch series full-complement type

Stud head : with recessed slot
for screwdriver

Outer surface profile: cylindrical
Seal :included
Grease : prelubricated

NERHVE | ¢ 47.825
A VTR D
A%y REEEBFEAR

RS 1) CEE
SRR - HERK
=) I—=IUTE
JU—Z  HAE

Outer ring outer diameter : ¢ 52
Metric series full-complement type

Stud head : with tapped hole and
recessed slot for
screwdriver

Outer surface profile: cylindrical

Seal :included

Grease : prelubricated

NEmINE ¢ 52

X—= ML 2T

A5y REREBFEAR
RSA)UBRD
5w ITTUSE

HNER - BERIR

—)b @ I—)UffE

JU—R  HNE

® Suited to high load.

® | ower allowable running speed than caged types.

® Grease replenishing interval must be shortened due to the small
internal volume available for grease.

® The standard Type KRVT follower has no hexagonal hole (H suffix),
but a hexagonal socket is standard with a threaded plug.

o SHEICET D,

o RESRNEH KL DFFRLEmREFEL,

o TREFRNNSVeY, JU—-AiaERZE< T oNEN DD,

® KRVTIEARERIC/NATUIE (BRI SH) BEVD, 7EBRNERU TS IZRERMIL T,




Cam Followers Construction and characteristics
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Shaft diameter

Follower type (mm) Load capacity Bearing“nomenclature
wo= SEFIE(mm) aEEE FOESORR
KRU
KRU 32
46~ 30 = L Dimension code %58

Type code RS

Cr

KRU90

KRVU
KRVU 62 X LL / 3AS

LSuffix RS

LL ! Seal ¥—JU

Cor| 3AS : grease ZJ—2X
46~ 430 g

Suffix EEGES

X Cylindrical outside surface
Cr PO

Dimension code ~iAiES

KRVU90

Type code RS

NUKR
NUKR 80 H/3AS

[ Suffix EEELS
H  With hexagonal hole
g12~ 464 NETHE
3AS : grease JU—2X
Dimension code ~iAiES

Type code RS

| | NUKRT 90/ 3AS

Cor] | ' [Sufﬁx BRELS

$12~ ¢ 64 3AS : grease JU—2
Cr Dimension code ~/AiCS

Type code FEHEES

NUKR90

NUKRU 140 X/3AS

L Suffix EEELS
X Cylindrical outside surface
sz
é 12~ ¢64 3AS  grease JU—X
Dimension code ~7AiES

Type code RS

*Each listed load capacity refers to a bearing diameter of ¢ 30.
BEEEOEEMZTHET ¢ BS0DKDETH D,
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Outer ring outer diameter: ¢ 32
Metric series with cage
Eccentric stud type

Stud head  : with tapped hole and
recessed slot for
screwdriver

Outer profile : spherical

Grease : unlubricated

NEmoE @ §32
X—KURREFENE
A5y MRDE
AT REEBREAR
RS ) CERD
5w ITUE
SRR | IREFAR
JU—X T KHA

Outer ring outer diameter: ¢ 62
Metric series full-complement roller type
Eccentric stud type

Stud head  : with tapped hole and
recessed slot for
screwdriver

Outer profile : cylindrical

Seal :included

Grease : prelubricated

NEmoE @ 462
X— LRI B
A5y MRDE
AT REEBREAR
RS A)CERD
5w TRAE
SRR | BER
V= I=)UfE
U= HAE

® Unlike Type KRT and KRVT, Type KRU and KRVU have an eccentric
stud (eccentricity : 0.25 to 1.0mm) to compensate for positional
variation of the stud mounting hole.

® The standard follower has no hexagonal hole (H suffix), but a
hexagonal socket is standard with a threaded plug .

e |f there is no grease code, the follower is not prelubricated.

o KRUERUKRVUFEIE, ZNENKRTERUKRVTEDRS v RHRD (RDE0.25~
1.0mm) UfefeT, A5y RESIINDUBDIES DEZREI D ENTED,

o IRERICNANNE (BRELSH) VD, NBINERU IS IZRERMIL TS,

o BEFSICTU—RESHEVBDIFT U —ZAKRHARTH B,

Outer ring outer diameter: ¢ 80

Metric series full-complement double-row
cylindrical roller type

Shield :included

Stud head  : with hexagonal hole
Outer profile : spherical

Grease : prelubricated

SEmSHE 480
X—LREFIRE 25

=)L MIEHET D

AEw REEERFEAR | 7RARE

SNEAK | BRER
JU—=X T HAE

Outer ring outer diameter: ¢ 90

Metric series full-complement double-row
cylindrical roller type

Shield :included

Stud head  : with tapped hole and
recessed slot for
screwdriver

: spherical
: prelubricated

Outer profile
Grease

NERIE 490
X— NUREFIRE 27

V=)l PMIERT B
A5 v REEEREAR
RS A)CERD
&y TTUSE
SRR | IRERZIK
JU—R 1 HAA

Outer ring outer diameter: ¢ 140

Metric series full-complement double-row
cylindrical roller type

Eccentric stud type

Shield :included

Stud head  : with tapped hole and
recessed slot for
screwdriver

Outer profile : cylindrical

Grease : prelubricated

SERANE 1 4140
A—NUREFIRE T 5

AR5y MribE
=)L RIER T B
A5y REEERFEAR
RS54 ) GERD
PN s
NEK - AERIR
JU—X BN

® Highest load rating, best-suited to applications subject to heavy
nominal and/or shock loads.

® The outer ring is guided in the axial direction by the outer ring ribs and
the end faces of the cylindrical rollers.

® Grease replenishing interval must be shortened due to the small
internal volume available for grease.

® Type NUKRU has an eccentric stud (eccentricity: 0.4 to 2.5mm) to
compensate for positional variation of the stud mounting hole.

® The standard Type NUKRT and NUKRU followers have no hexagonal
hole (H suffix), but a hexagonal socket is standard with a threaded
plug.

s FHERFENAELBHE, BEFENMEATIARICEL TS,

o SRR DIE L AR T AIRE T T+ 7 )VAAICERSNTVS,

o ZEFENNE Ve, JU—-RielRZEE< I DUEN DD,

o NUKRUEIE, X% v RAYRD (0.4~2.5mm) LTHED, 5w REUFIFTROMED
FEDEZEFRITHENTED,

o NUKRTRERUNUKRURERIC/AEISE (BRECSH) 130N, 7RAaRTER0
TS IEFENMILTND,




Cam Followers

Bearing accuracy

The dimensional accuracy and profile accuracy of the
cylindrical roller outer diameter (D) ,the outer ring width
(©), and the running accuracy of the bearing assembly
are as shown in Tables 12 (page 93) The accuracy class
conforms to JIS Class-0.

The dimensional accuracy of spherical outer diameter
(D) and stud diameter (d1) are as shown in applicable
Dimension Tables.

Bearing fit and radial internal clearance

Table 1 shows the recommended fitting tolerance for
the stud mounting hole.
Table 2 shows the radial internal clearance.

Table 1 Recommended tolerance for stud mounting hole

HELE(F 8B
Classification Tolerance class for mounting hole
X 4 TNDREFHI SR
Metric series
— KL% alf
Inch series
1T R F7

Note) When a shock load is applied, make the clearance
between the stud and hole as small as possible.
) BREENMEATIHEICIE, ATy REREDTEFETE
BEIFINE UTHHILTTLEELY,

Accuracy.~Lubrication and Method for Grease Replenishment
BZ DR HB EREBN DS - ffeSE

2 DIEE

MEEAE (D), SERiE (C) DWERE, BIRBERU#R
M DOOEREEIFIBR—IDRI2ICRL, HBEERIIJIS O
RTHD,

KENE (D), RUOREY v RE (d) OPEBEIFTERICR
LTW3,

[FHBVWRUTSITILTER

ATy RZEEUSF DINDHEE(FH D NERT TR .
Ffe, SYTPIVTEREFR2(ICTRT,

Table 2 Radial internal clearance

SYTPIVTER Unit: zm

Nominal roller
L : Clearance
inscribed circle

diameter TEX

CBAEMRE .

DIV c2 CN (ordinary) C3 C4
Fw (mm) CN (@)

over incl. | min max min max min max min max
(i NF | B RK BN BK BN BRK BN BRK
3 6 0 10 3 17 15 30 20 40

6 10 0 12 5 20 15 30 25 45
10 18 0 15 B 25 15 35 30 55
18 30 0 20 10 30 20 40 40 65
30 50 0 25 10 40 25 & 50 80
50 80 0 30 15 50 30 65 60 100
80 100 0 35 20 55 35 75 70 115




Lubrication and Method for Grease Replenishment

Lubrication

Cam followers with synthetic rubber seals (LL suffix)
and full-complement roller types are pre-filled with lithium
soap base grease. They can be used in the operating
temperature range of -20 to +100°C.

Please contact NTN if a grease with better low-
temperature characteristics is desired.

Unsealed cage-type cam followers are not
prelubricated. If a prelubricated type is needed, feel free
to contact NTN.

Additionally, NTN Bearings with Solid Grease, which
have solid lubricant with less leakage than conventional
grease, are also available on request. Feel free to contact
NTN for detailed information.

The outer ring outer surface of bearing and the
track surface must both be lubricated. Failure to
lubricate could result in premature bearing failure.

Method for Grease Replenishment

Replenishment of grease can be performed by
attaching a grease-gun to a grease nipple on the flange
end face or threaded-side end face of the stud. Be sure
to first plug the grease-feed hole or the tapped hole on
the opposite side with a special-purpose plug or a
threaded plug with hexagonal socket.

A grease nipple and plug are enclosed in each cam
follower package. Attach them to the cam follower before
mounting unit.

Both special grease nipples and those specified in the
JIS Standard are available. The dimensions thereof and
the applicable bearing types are specified in Tables 3
and 4 respectively.

Furthermore, special press-fit type plugs and threaded
plugs with hexagonal sockets are available. The
dimensions thereof and the applicable bearing types are
specified in Tables 5-1, 5-2 and Table 6.

When using special-purpose press-fit plugs, press-fit
into the grease feed hole using a mandrel as shown in
Table 7.

NTN

iR E BB DS - fEIGITE

R

GBROLY—)LZEE LR (BREESLL) RUKRI2ER
[CIF, UFDLAITAEDITU—ADEIH > THRASN, —20
~+100COEEESEHECTERTE D,

B8, BEOCUTOBREICE, EKRFEICENILIU—X
HARARZHE LT T DO TNTNNEAREZE 0,

REBMNSECTY—ILELRICE, JU—XEFHASINTV
FBA. HABDBMEFHZBEIEINTNAERBZZE0,

BB, HRADRNDAMEVEE T U —RZHA UIZNTNR
UI—=TOX7U2TEHDFEITDT, NTNNETREZS0,

Ffe, KR CTOERFKEEDNEFSEICIFEFRERT U—
AZHATHCEBHTETTDTNTNNAREZE N,

MmEZONWMNFELEIE (FSv D) BICHEE
HRETT, HRINTLEWVE, BZDIEED
BHICRETIESHHDET,

e - #\arTIA

JU—RAVEZBNTCRY Yy ROT SV VIKE, Fzlda
CRBSEICERMF SNZIU—R =y TIUICEDITS. #EIEL
BOVRIDIBEENEIIE Y v TRE TS (BRI ST FEN
ATWERLUTSY) [CEDEL,

JU—RZwIIROTS I r—IICEHETNTND
DT, ALT7O7ZESF BRI T S.

JU—ZZ v TICIEFEADBDENSTED SNIcBHDH
oD, TOTEERIIC, BRBREAERACRT,

&fe, TIJICHERADEAY A TERABREERLTSY
D®BD, ZOWEERS-1,2(C, ERHEHAEREICRT,

SHOEAT A TTSIDBAF, R7ITRTTEDYY R
LILERWTHEIETICEA T B,

Table 3 Grease nipple dimensions
JU—2AZ v TILE

Nominal Dimensions
nipple ¥ &
number i
ZyIIRUES d D L L1
} NIP-B3 & 7.5 9 55
LD NIP-B4 4 7.5 10 5.5
J NIP-B6 6 8 13 6
NIP-B8 8 10 16 7

No_minal Dimensions
nipple D
71 number mm

Sy IVBUES d H ¢ L B

NIP-X30 M4Xx0.7 139 4 5 7
JIS A-M6F | M6X0.75 135 4 54 7
JISA-PT1/8 | PT1/8 20 8 95 10

B: Hexagon with across flats
B: "AZHIE

- T —

o]
\.m,‘
-




Cam Followers Lubrication and Method for Grease Replenishment
8B EMER~ DRSS - MR A

Table 4 Grease nipple availability for various cam followers series
JU—Z =y JIVERMZRERETERLS

. Cam follower series
Nominal BRAEMZRR
nipple number
=y IIIFUES ﬁg\',','f'i_l KR, KRV | CRV:-H CRV | NUKR:--H| NUKR |KRT,KRVT| NUKRT |KRU,KRVU NUKRU
NIP-B3 = = = 8.8-1 = = = = = =
NIP-B4 22~26 16~26 12~18 10~18 — — — — — —
NIP-B6 30~40 30~40 20~44 20~44 30~40 30~40 — — — —
NIP-B8 47~90 47~90 48~96 48~96 47~90 47~90 — — — —
NIP-X30 — — — — — — 16~26 — 16~26 —
JIS A-M6F — — — — — — 30~32 30 30~35 30~35
JIS A-PT1/8 — — — — 100~180 | 100~180 35~90 35~180 40~90 40~180
(Threaded side)
(RUH)
Table 5-1 Plug dimensions Table 5-2 Plug dimensions
TSIE TS IE
Special-purpose unit : mm Threaded plug unit : mm
plug Nominal number with hexagonal socket Nominal number Width across
ERISY HUES D H NARNERUTSY HOES d I fl_a%g
t— D =
] Sl g e M4X0.7X4 ¢ | M4X07 | 4 2
— SELE 44 M6X0.75X6 2 | M6X0.75 | 6 3
H DG C PT1/8X7 4 PT18 | 7 5
—:_l SEN 8 8 8
Table 6 Plug availability for various cam follower series
TSV ERMERAETERLS
Cam follower series
Plug ERIBE
7359 KR--H
KR, KRV KRV- H CRV CRV:-H NUKR NUKR--H |[KRT,KRVT| NUKRT |KRU,KRVU NUKRU
SEN3 — = 8.8-1 = = — = = = —
SEN4 16~26 22~26 10~18 12~18 — — — — — —
SEN6 30~40 30~40 20~44 20~44 30~40 30~40 — — — —
SEN8 47~90 47~90 48~96 48~96 47~180 47~90 = = = —
M4X0.7X4 2 — — — — — — 16~26 — 16~26 —
M6X0.75X6 £ — — — — — — 30~32 30 30~35 30~—35
PT1/8X7 £ — = — = = 100~180 | 35~90 35~180 40~90 40~180
La Table 7 Mandrels used for press-fitting of plug
TFSHEARTY KU ,
g unit : mm
| 1(11 Grease feed hole dia. Mandrel dimension
| T fangrE RV RV
) ? : [,: o @ Da Db _8.1 La _8.1
3 8 2.8 1.5
4 10 3.8 1.5
6 12 5.8 1.5
8 15 7.8 25

10



LEEIEUEL I Cam Followers
B I %

(3) The oil hole position on the stud raceway surface is

Installation designated by the NTN mark stamped on the stud rib
(1) Make the face height at the cam follower mount surface. Mount the stud so the oil hole is located
greater than "e" dimension given in the applicable opposite the load zone. (Fig. 4) If the oil hole is
Dimension Table. (Fig.2) located within the load area, it may result in shorter
Furthermore, make the chamfer of the stud mounting life of the follower.
hole as small as possible (around 0.5X45°) to bring
the side face and housing into precise contact. (3) 24 v ROBEEICHDHTUIBIE, X5 v RODEED
NTNY—2TRUCHD, JFafEs (FEZZIFEVE)
BN (3 BatR [CEUMSFZ. (E4)

- o SO EEECHDE, EEROREEED.
(1) ALT+O7OBRFFHBICSIBAESSE, HERICE

HD'ePELODKRELED (B2)s A5 Y REFFID
HED (&, FHXNELU (0.5X45° BE), AIROD
RIEZEM#ICHETDXRIICT D,

I
I
I
=
£E
L
RE=
I
Ll
|
|
|
-
il
|

Face height g EJ*
AESE
1
Loading — Loading—
forE [Cik=]
Fig.4
(4) In applications where the stud and nut may loosen
Fia.2 due to a wide amplitude of vibration during operation,
'9- NTN recommends the mounting methods illustrated in
Fig. 5.

(2) Don’t hammer directly the cam follower rib. Doing (4) BITIRBYDH UL VIR TR A2 U OEDEND

so may cause damage to the rib and eventual

. - HBHEF, BEOXDEHENDD.
bearing failure.

(2) AL7+4O07DDEHEEE/\/IFEETIIHFNT &
DIFEHEINfD, BEARDEREREFE D,

[a] Use two JIS B 1181 [b] Use a lock washer
Class-3 thin nuts as a with standard nut.
double nut for tightening.

[a] JISB 1181 3f@nsza [b] T v NCEERZ
Ty hZEIDIF v hE AL%.
ULCTHWS,

Fig.5

Fig.3

11



Cam Followers

Installation
<7 Bai%

(5) The stud is subjected to bending stress and tensile
force arising from bearing load. Tighten the stud screws
with tightening torque which does not exceed the
torque value specified in applicable Dimension Table.
Overtightening could result in damage to the
threaded portion.

(6) A hole is provided in the center of the stud as
illustrated in Fig. 6. Use this hole for locking the
follower in place or grease replenishment.

(5) RF v RFERHEICKDHIFRAIRUFIRNZRITDD
T, RUOHHN MLI[EHERDEZBRIENK D (CHHfT
T8

it MLODKRETED E, RUEHIRRIT DT &hid
%,

(6) RZ v RERROHILICERICERIFIENE, BBDKSEE

DIES, FlelFTU—-RDOfaAE LTRWLS,.

12

3 AR DoEH,

(7) For mounting and adjustment of eccentric stud type
cam followers, follow the instructions below.
1. Insert the stud in the mounting hole so that the NTN
mark (showing oil hole position) is located opposite of
the loaded area of the bearings as illustrated in Fig. 4.

2. Turn the stud using the recessed slot on the stud head

or the threaded plug with hexagonal socket to adjust
the clearance with the mating contact surface.

3. After adjustment, tighten the stud nut to the tightening

torque described in the applicable Dimensions Table.

(7) A% v MROENDLT 7 OF OEFIFHREEE, ROKDIC
73,

1 ®FEN, FRTA[ICHL, XYy RZNTNY—2 (G
TUIE) DEADMEICIED KD [CHSIFINZEBAL, I
v hEBEFHAT, CORAYY N&E, BaXRIICLTH
<e

2 RF vy REEBORSAIN—EXF, [FBONAITERU

TS50%AYw RICEMITAY Y RZRERSE T, BFE
MEEDTEXZRET Do

AF v RH, BSEVNLSIC, Fvb
ZEERSCED LD TR T Do

NTN cam follower are generally mounted by a
stud supported on only one side. This cantilevered
load arrangement can lead to an increase in bearing
clearance over time due to wear from uneven load
distribution within the bearing.

To ensure stability of equipment , check that the
clearance between the stud and mounting hole is
sufficiently small to prevent uneven loading.

NTNALZTx0O71&, —#RHNICHEFS5 TR
e, HHEEAICKDEDHVDRDHDZET
Y —BHEE (FEHD) H#MZICERTIESH
HDOHET, RIELZEHRBODYD, [FHHLDBD
HICIFTRIEERDUETT




Track Load Capacity of Cam Followers and Roller Followers
HLT7+07 - O—37207D Sy IBREE

Track Load Capacity of Cam Followers
and Roller Followers

The track load capacity is calculated by determining the
standard hardness (standard tensile stress) from the
relation between the hardness and pure tensile force on
the material, and by the relation between the standard
tensile stress and Hertz stress.

The method of determining the standard hardness
(standard tensile stress) varies from manufacturer to
manufacturer. NTN has chosen to use the hardness-
tensile stress relation table at the end of the JIS
Handbook for Steel (approximate values in the revised
conversion table in JIS Z 8413).

For the standard hardness (tensile stress) of HRC40,
we selected the following:

o = 1245 MPa (127 kgf/mm?).

Correction factors for track load capacity

The greater the hardness of the track material, the
greater the tensile stress of the track material, which
results in a greater track load capacity. The true track
load capacity is determined under this assumption by
multiplying the track load capacity correction factor in
Table 8 by the corresponding track load capacity in the
same table.

Note: The track load capacity determined by this method
is based on a pure tensile stress and is not an
allowable Hertz stress. Generally, a stress (relative
stress) that causes creep on a material is greater than
a tensile stress. In the case of a static load in
particular, the track load capacity determined by the
above-mentioned method can be considered to
include a margin of safety.

Example: Determine a track load capacity 7., at a given
hardness by using a track load capacity correction
factor.

The track load capacity 7' can be determined by
finding a track load capacity 7. in the dimension table
and a track load capacity correction factor G in Table
8. The procedure is as follows:

Te'=GXTe

For the NATR15X type roller follower with hardness
HRC50:

T.= 11,900N (1,220kgf), G=1.987

. T¢'=1.987X11,900N (1,220kgf)

=23,645N (2,424kgf)
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hSvoaEEEE, BEEMBOMS BRIDICEITDEMR
TRERE (BESRINNI) ZREL, TORIIENILYIGTS
DEIRN 53Kz,

BEEE GIRINN) DEDHBEFEHTETELDD,
TlE, BE—SERIDHDEMRE UTHMBIIS/\> R Ty IERK
ZRWZ (JIS 2841 BiEIRBERIC K DI LEIE) -

BHEPE (GRS £ULT
HRC40TlEo=1 245MPa (127kgf mm?2) Z#&A LT,

(RS v UBRISEMIERED

MR, BEOENECBICSERIOMERT BN, ZNIC
HOTPSYIBHBARBDEATD. COBARRBICRI ~
Sy UAHBRERRERNE NSy VARRBICRUTKDHDT
ENTED,

F) CITROIE DSy IEEEEF, MSRMNZEEE LT
B, FENVYIRAOTIEEWN. —RICHBICIU—-T 7%
EIIINT (EH) F3IRBALDRELS, KICFENEE
DHE, SED NS Y IaEREERZE2RIDEEED,

B ~o v OBEBRERERMERVTOIESD NSV IET

BET ZKDDEE

ERSEBED b v VARRERT., BB (CHITD
FowvoBERERERNZGETDE, TDEED NI Y
JBEEEET &

T'=G - Te
E15D,
NATR15XTEEHRCE0DBH

Te= 11 900N (1 220kgf), G=1.987
CoT!=1.987x11 900N (1 220kef)

=23 645N (2 424kgf)

Cam Followers
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Track Load Capacity Calculation Process SEZ (hSyrarss BHTJOER)
® With a cylindrical outer ring o BRI DR S
_ Te3 .
o max=60.9,/ " Oma=60.9,/ 22
® \With a spherical outer ring o R IRERE DS
_ 187 % 187 3,5
O max=— P (ZP)ZTC Umax:UV (Zp)ch
o max=1,245MPa (127kgf.”mm2) omax=1 245MPa (127kgf /mm?2)
Te . Track load capacity (N {kgf}) Te : ~owvoarae (N ikef)
3p - Sum of curvatures S, 1 EIED]
Ber Effective contact length (mm) Ber | EEAES (mim)
that is, (outer ring width —chamfer X 2)

CCTld BNmigE—2XxXF v T7)

[y - Factor governed by curvature N
pv: BERTREDRY

Table 8. Track Load Capacity Correction Factor

rS v U aEaEMIERE
. Correction factor G
Hardness Tensile stresg TBIEEL

I-;;EC MPag{llgg;ﬁ/jjmm } Cylindrical outer surface | Spherical outer surface

SVEmE SVEBRE
20 755 {77} 0.368 0.223
21 774 {79} 0.387 0.241
22 784 {80} 0.397 0.250
23 804 {82} 0.417 0.269
24 823 {84} 0.437 0.289
25 843 {86} 0.459 0.311
26 862 {88} 0.480 0.333
27 882 {90} 0.502 0.356
28 911 {93} 0.536 0.393
29 931 {95} 0.560 0.419
30 951 {97} 0.583 0.446
31 980 {100} 0.620 0.488
32 1000 {102} 0.645 0.518
33 1029 {105} 0.684 0.565
34 1058 {108} 0.723 0.615
35 1078 {110} 0.750 0.650
36 1117 {114} 0.806 0.723
37 1156 {118} 0.863 0.802
38 1176 {120} 0.893 0.844
39 1215 {124} 0.953 0.931
40 1245 {127} 1.0 1.0
41 1294 {132} 1.080 1.123
42 1333 {136} 1.147 1.228
43 1382 {141} 1.233 1.369
44 1431 {146} 1.322 1.519
45 1480 {151} 1.414 1.681
46 1529 {156} 1.509 1.853
47 1578 {161} 1.607 2.037
48 1637 {167} 1.729 2.274
49 1686 {172} 1.834 2.484
50 1754 {179} 1.987 2.800
51 1823 {186} 2.145 3.141
52 1882 {192} 2.286 3.455
53 1950 {199} 2.455 3.847
54 2009 {205} 2.606 4.206
55 2078 {212} 2.787 4.652
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Outer Ring Strength

The outer ring should not break under normal operating
loads. When considering outer ring strength when the
cam follower is used under an impact load or heavy load,
use the following method for calculating the outer ring
strength.

The forms of the outer ring are illustrated in Fig. 7. The
outer ring strength is calculated with the expressions
given below. The outer ring breaking strength is the
breaking strength when the rollers are supported in a
bridge configuration.

Generally, the breaking stress of bearing steel can be
assumed to be 1760 MPa (180 kgf/mm?). However, in our
experience we have found it preferable to assume a
breaking stress value with a safety margin [1170 MPa
(120 kgf/mm?)] in order to reflect stress concentration.
The outer ring should not break under normal operating
loads. However, if an impact load or heavy load is
expected on the outer ring, it is necessary to check the
breaking strength of the outer ring.

It is recommended to use 196MPa {20kgf/mm2} or
less for continuous use.

_ 4 D—2h
T 1+1(a) . n(D—2n2)? 7
where
(r—a)sina —(1+cosa)
fla) =
2c0s a
« = (rad.)
A

P : Breaking load (N)

I : Outer ring cross-section secondary moment (mm¢#)
Z - Number of rollers

o =Breaking stress (MPa)

D, h, hz: See Fig. 7 (mm).

Outer Ring Strength
SiEREERE

PAL L

—RICISBREEREECTHNIIHARDBIRT D Z EIFTFEL
b, HEEE, EREERBORNZEERET SHEDETE
ZLUMTRY .

TNZNONREIRZE7EL, FERDORICKDKDHD, &
DBEONmIFEBREE, CDOTU v IREBOBIREEZL
Do

BIRIGHDEDHFELT, —RICIK, BRMOBE,
1760MPa {180kgf/mm?} Z&N2H, mhEhzEERUIC
50 RORRRD SE(CH2RAIDME( 170MPa {120kgf/mm?})
ZEHDDHEFX ULV, —RMICIE, BREMAEE CHNUIN G
DHIRT & EFEVD, BREENOEFTEDNDDEHEIC
(FNERIRIRREZT T v I T DUEND D,

BH, BEEADIHHELTIET196MPA {20kgf/mm?
P CHHTENEFT UL,

4 D—2h

P:H-f(a) h (D—2h2)?

XIX o

ZCZ¢

(m—a)sina— (1+cosa)
fla) =
2cosa

a= (rad.)
VA

P iEEE (N)

I ARIE R E—X> & (mm?)
7 28

o =Mt (MPa)

D, h, he:B7E8 (mm) &9 2.

(- h2

m
|
Center of
< r-—— |~ figure

By

[l 1ls

|
Q

KR, KRV, NATR, NATV, etc.
KR.KRV.NATR,NATV ft

Q

Center of
< ————|— figure

NUKR, NUTR, etc.
NUKR,NUTR ftt

Fig. 7
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(o111 B ] |[\5)  Cam Follower Stud Strength

ALT#O7 DAY v RigE
Cam Follower Stud Strength ALT7+#O7DRY Y RiEE
If a load Fr is exerted on the midpoint of the outer ring B8N &S (AR (CHERDERT 2188 HIFE—X

as illustrated in Fig. 8, a bending moment F: x £ occurs,
and a bending stress o1 (considered to be a tensile
stress) occurs on the stud surface. Furthermore, since the

VbR HED, XYy RREICIFHIFINSI00 (GIERIEADE
ERAD) DWRERETD. TOICRY Y RERFRIE, EMAKICT v

stud itself is mounted to the machine side with a nut, a hCHEIIFONTRESNDICD, RUMMHIFICKD5IRILS
tensile stress o2 resulting from a thread tightening force 02BHEUD. CD5IRIIIDH (o1+02) &, MROHFSIH
also occurs. The stud strength can be evaluated by HoEDHED OIS v RBEDBSHDTED,
comparing the sum of the tensile stresses (o1 + o2) with o1+ 0e< T
the allowable stress s of the stud material.
o1+ 02< @ o= Fr- 4 Fr RRII7IEE
o Z 7 RAZEDHTERE
Ty 02=98MPa {10kgf/mm?}
Fr : Max. radial load TERICEB LTV FEMITRANLIICKSS]
Z  Shaft cross-section intersecting point A factor RIS

o MRIDFFEIRT]
MEIDED R UHEITHERDIERD DRDIEZ .
BT ORI D5 G
o=1372MPa {140kgf/mm?}

02=98MPa {10kgf/mm?}
Tensile stress resulting from max. tightening
torque specified in dimension table

¢ . Allowable stress of the material

The following value is determined from the ROBRLMITONZRTO5E (RiRD)
results of the flex test: o=784MPa {80kgf/mm?}
BORUHAIFINHZZITDES (TWRD)
Allowable stress for application of static o=392MPa {40kgf/mm?}
bending stress: UlhisT

c=1372MPa {140kgf/mm?}
Allowable stress for application of repeated
bending stress (in one direction):
0 =784MPa {80kgf/mm3}
Allowable stress for application of repeated
bending stress (in both directions):
c=392MPa {40kgf/mm?
therefore

Z
<

(0-02)

Z
<

(o-02)

Fr

Shaft cross-section
BhUAE

1==1
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