X JCI Heavy Duty Type Cam Followers and Roller Followers

NUCF * NURT

Structure and Features

Types

L0 Heavy Duty Cam Followers and Roller Followers are
follower bearings designed for outer ring rotation, and feature
superior resistance against heavy loads and/or shock loads,
incorporating full complements of cylindrical rollers in two
rows in a thick walled outer ring. Both Heavy Duty Type Cam
Followers with a stud and Heavy Duty Type Roller Followers
with an inner ring are available.

As cylindrical rollers are used, these follower bearings can
withstand heavy radial loads as well as bi-directional axial
loads.

They are designed for outer ring rotation, and both crowned
and cylindrical outer rings are available. The outer rings run
directly on mating track surfaces, and crowned outer rings
can moderate the edge load caused by mounting errors.
Cylindrical outer rings, on the other hand, have a large
contact area with the mating track surface and are suitable for
applications involving large loads or low track surface
hardness.

Heavy Duty Type Cam Followers and Roller Followers are
used in a wide range of applications such as cam
mechanisms, support rollers for conveying equipment, pallet-
changing mechanisms, etc.
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Fig.1 Structure of Heavy Duty Type Cam Follower and Roller Follower

In Heavy Duty Type Cam Followers and Roller Followers, the
following types are available.

Table 1 Types of Heavy Duty Type Cam Followers and Roller Followers

Heavy Duty Type Cam Follower | Heavy Duty Type Roller Follower

Type

Crowned outer ring Crowned outer ring |Cylindrical outer ring

Model code

NUCF---R NURT---R NURT

Heavy Duty Type Cam Follower

In this type, shield plates are press-fitted into the outer ring,
and narrow clearances are formed between a shield plate and
a flange part of stud and between a shield plate and a side
plate to serve as labyrinths.

A slotted groove for a screwdriver is prepared on the stud
head for easy mounting. Oil holes are prepared in the stud, so
that lubrication is also easy.

Heavy Duty Type Roller Follower

In this type, as an inner ring is incorporated instead of a stud
of Cam Follower type, the mounting part can be designed
freely. Heavy loads can be received by using a special shaft
or yoke supported at both ends.

This follower will not separate, because shield plates are
press-fitted into the outer ring.

Lubrication can be made through an oil hole prepared in the
inner ring.



Identification Number

Identification numbers of Heavy Duty Type Cam Followers
and Roller Followers consist of a model code, a size and a
supplemental code as shown below.

Example of identification nhumber

Heavy Duty Type Cam Follower - N UCF 1 6

Heavy Duty Type Roller Follower N U RT 30

Model code
Heavy Duty Type
NUCF Cam Followers
Heavy Duty Type
NURT Roller Followers
Size(unit:mm)
NUCF Size of stud dia.
NURT Size of bore dia.

Supplemental code

R Crowned outer ring

No symbol Cylindrical outer ring

1N=0.102kgf=0.2248lbs.
Tmm=0.03937inch



Accuracy

Tolerances for Heavy Duty Type Cam Followers and Followers
are shown in Tables 2.1, 2.2, 2.3 and 2.4. For special
accuracy requirement, consult [0 .

Table 2.1 Tolerances of Heavy Duty Type Cam Followers

unit: 4m
Items Tolerances
(0] i ide di D 0
uter ring outside dia. —50
Stud dia. d h7
(0] i idth c 0
uter ring widt —120

Table 2.2 Tolerances of Heavy Duty Type Roller Followers
unit: £m

Series

Dimensions
and symbols

Metric series

Crowned outer ring | Cylindrical outer ring

Inner ring bore

diameter See Table 2.3.
Outer ring outside 0
diameter D —50 See Table 2.4.
0 i idth C 0
uter ring widt -
I i idth B 0
nner ring widt —
Overall width B h12

Table 2.3 Tolerances of inner ring of Heavy Duty Type Roller Followers

unit: um
d A dmp Vdp Vidmp Kia VBs
Nominal bore dia. Single plane mean bore dia. Bore dia. Mean bore dia. Variation of a
mm deviation variation in a variation in a Radial single inner ring
single radial |single radial plane runout width
over incl. high low plane (max.) (max.) (max.) (max.)
10 18 0 — 8 10 6 10 20
18 30 0 —10 13 8 13 20
30 50 0 —12 15 9 15 20
Table 2.4 Tolerance of outer ring of Heavy Duty Type Roller Followers unit: gm
D A Dmp Vbp Vbmp Kea Ves
Nominal outside dia. Single plane mean outside dia. Outside dia. |Mean outside dia. Variation of a
mm deviation variation in a variation in a Radial single outer ring
single radial plane|single radial plane runout width
over incl. high low (max.) (max.) (max.) (max.)
30 50 0 -1 14 8 20
Same to the value of
50 80 0 =18 16 10 25 Vss for d of the same
bearing
80 120 0 —15 19 11 35




Clearance

Lubricant

Clearances of Heavy Duty Type Cam Followers and Roller
Followers are shown in Tables 3.1 and 3.2.

Table 3.1 Clearance of Heavy Duty Type Cam Follower
unit: um

Radial internal clearance

Identification number
Min Max.

NUCF 10 R
NUCF 10-1 R
NUCF 12 R
NUCF 12-1 R
NUCF 16 R 20 45
NUCF 18 R
NUCF20 R
NUCF 20-1 R
NUCF24 R

Good quality lithium-soap base grease (Shell AV2) is pre-
packed in Heavy Duty Type Cam Followers and Roller
Followers. This grease can be used within a temperature
range of -20C° to +120C°

Qil hole

The position of oil hole of Heavy Duty Type Cam Follower is
shown in Table 4. And the inner ring of Heavy Duty Type
Roller Followers has one oil hole.

Table 4 Position of oil hole O : Oil hole is prepared.

NUCF 24-1 R
NUCF30 R
NUCF 30-2 R

25

50

Table 3.2 Clearance of Heavy Duty Type Roller Follower

unit: 4m

Identification number(")

Radial internal clearance

Min

Max.

NURT 15
NURT 15-1
NURT 17
NURT 17-1
NURT 20
NURT 20-1
NURT 25
NURT 25-1
NURT 30
NURT 30-1
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NURT 35
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NURT 40
NURT 40-1
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Note(1): Also, applicable to cylindrical outer ring type.

1N=0.102kgf=0.2248Ibs.
1mm=0.03937inch 6



Accessories

A grease nipple (Refer to Table 5.1.), a grease plug (Refer to
Table 5.2.), and a screw nut are attached to Heavy Duty Type
Cam Followers. Replenishment of grease is made by
applying a straight type grease-gun as specified by JIS B

9809:1991 to the grease nipple from the front.

Table 5.1 Dimension of grease nipple

Dimensions of grease nipple
Code number mm Applicable Cam Followers
d D Dn L L1 w
NPT4 4 7.5 6 10 5.5 1.5 NUCF 10R~NUCF 10-1R
NPT6 6 8 6 11 6 2 NUCF 12R~NUCF 18 R
NPT8 8 10 6 16 7 3 NUCF 20R ~NUCF 30-2R
Table 5.2 Dimension of plug
Dimensions of plug dilrr:]s:nr;?crm
Code number Lt mm Applicable Cam Followers
D t B d_3,
UST4F 4 0.4 3.3 3 NUCF 10R~NUCF 10-1R
UST6F 6 0.4 4 5 NUCF 12R~NUCF 18 R
UST8F 8 0.4 5.8 7 NUCF 20R ~ NUCF 30-2R




Fit

The recommended tolerance of mounting hole for the stud of
Heavy Duty Type Cam Follower is H7. Cam Followers are
supported in a cantilever position. So, especially when heavy
shock loads are applied, the mounting hole diameter should
be prepared without play between the stud and the hole.

The recommended tolerance of shaft assembled with an inner
ring of Heavy Duty Type Roller Follower is g6 or h6.

Load Rating and Life

Basic dynamic load rating

The basic dynamic load rating is defined as a static radial load
(in case of radial bearings), under which a rolling bearing
achieves the basic rating life of 1 million revolutions.

Life

The basic rating life of Heavy Duty Type Cam Followers and

Roller Followers is obtained from the following formula.
10/3

Lio= (%) ......................................................... 1)

Where, L10: Basic rating life, 10°rev.
C: Basic dynamic load rating, N
P: Dynamic equivalent load, N
If the number of revolutions per minute is known, the rating life
in hours can be obtained from the following formula.
106L10

Ln= T s (2)
Where, Ln:Basic rating life represented by service
hours, h

n: Rotational speed, rpm

Load factor

It is not unusual for actual bearing loads to exceed the
calculated loads, due to vibration or shocks produced when
operating the machine. The actual bearing load is obtained
from the following equation, by multiplying the calculated load
by the load factor.

Where, F: Bearing load, N
fw: Load factor (See Table 6.)

Fc: Theoretically calculated load, N

Table 6 Load factor

Operating conditions fw
Smooth operation without shocks 1 ~12
Ordinary operation 1.2~15
Operation subject to shock loads 1.5~3

Basic static load rating

The basic static load rating is defined as a static load which
gives a prescribed contact stress at the center of contact area
between rolling elements and raceways on which the
maximum load is applied.

Maximum Allowable Load

The applicable load on the Heavy Duty Type Cam Followers
and Roller Followers is, in some cases, limited by the bending
strength and shear strength of stud or the strength of outer
ring instead of the load rating of roller bearing. Maximum
allowable loads are determined to give these limits.

1N=0.102kgf=0.2248Ibs.
1mm=0.03937inch 8



Track Capacity

Track capacity is the allowable load for the steel-made mating
track (flat surface) of Heavy Duty Type Cam Followers or
Roller Followers, under which the track can be used
continuously without deformation or dent marks. Track
capacities shown in Tables 7.1 and 7.2 are the values in case
that the hardness of the mating track is HRC40 (Tensile
strength 1250N/mm?). If the hardness of the mating track is
not HRC40, the track capacity is obtained by multiplying the
value by a track capacity factor shown in Table 8.

If lubrication between the outer ring and the mating track is
insufficient, seizure and/or wear may occur depending on the
application. Therefore, it is needed to pay attention to
lubrication and surface roughness of the mating track
especially in case of high-speed operation such as cam
mechanisms.

Table 7.1 Heavy Duty Type Cam Followers unit: N
Identification number Track capacity
NUCF 10 R 1610
NUCF 10-1 R 2030
NUCF 12 R 2470
NUCF 12-1 R 2710
NUCF 16 R 3060
NUCF 18 R 3660
NUCF20 R 5190
NUCF 20-1 R 4530
NUCF 24 R 6 580
NUCF 24-1 R 8020
NUCF30 R 9220
NUCF 30-2 R 10 800

Table 7.2 Heavy Duty Type Roller Followers unit: N

Crowned outer ring Cylindrical outer ring
Identification . Identification .
e Track capacity e Track capacity
NURT 15 R 3060 NURT 15 11 500
NURT 15-1 R 3910 NURT 15-1 13 700
NURT 17 R 3660 NURT 17 13 600
NURT 17-1 R 4530 NURT 17-1 16 000
NURT 20 R 4530 NURT 20 20 000
NURT 20-1 R 5190 NURT 20-1 22 100
NURT 25 R 5190 NURT 25 22 100
NURT 25-1 R 6 580 NURT 25-1 26 400
NURT 30 R 6 580 NURT 30 31600
NURT 30-1 R 8020 NURT 30-1 36 700
NURT 35 R 8020 NURT 35 36 700
NURT 35-1 R 9220 NURT 35-1 40 800
NURT 40 R 9220 NURT 40 44 200
NURT 40-1 R 10 800 NURT 40-1 49 700
NURT 45 R 9990 NURT 45 47 000
NURT 45-1 R 12 400 NURT 45-1 55 300
NURT 50 R 10 800 NURT 50 49 700
NURT 50-1 R 14 000 NURT 50-1 60 800

Table 8 Track capacity factor

Hardness Tensile strength Track capacity factor
HRC N/mm? With crowned | With cylindrical
outer ring outer ring
20 760 0.22 0.37
25 840 0.31 0.46
30 950 0.45 0.58
35 1080 0.65 0.75
38 1180 0.85 0.89
40 1250 1.00 1.00
42 1340 1.23 1.15
44 1435 1.52 1.32
46 1530 1.85 1.51
48 1635 2.27 1.73
50 1760 2.80 1.99
52 1880 3.46 2.29
54 2015 4.21 2.61
56 2150 5.13 2.97
58 2290 6.26 3.39

Allowable rotational speed

Allowable rotational speeds of Heavy Duty Type Cam
Followers and Roller Followers are affected by mounting and
operating conditions. The dn values for pure radial load
operation are shown in Table 9, as a general guideline. Axial
loads also act in an actual operation, so we recommend to
use the values 1/10 of the dn values given in the table.

Table 9 dn value of Heavy Duty Type Cam Followers and Roller Followers

Lubrication
Grease Oil
Bearing type

Heavy Heavy Duty Type Cam
Followers and Roller Followers
Note: dnvalue=dx n
where, d: Stud diameter or bore dia. mm
n : Number of rotations per minute, rpm

66 000 110 000




Mounting

Heavy Duty Type Cam Follower Heavy Duty Type Roller Followers

© Make the center axis of mounting hole perpendicular to the OFix the roller follower in an axial direction after fitting the
moving direction of the Cam Follower and match the side side surface of the mounting part correctly to the flat
shoulder of the Cam Follower accurately with the seating shoulder "a" indicated in the dimension table (Refer to
surface indicated by dimension "f" in the dimension tables Fig.4.).
(Refer to Fig.2.). Then fix the Cam Follower with the nut. ®When the mounting this type, it is necessary to pay
DO NOT hit the flange head of Cam Follower directly by a attention that the oil hole of inner ring should not be
hammer, etc. It may lead to bearing failures such as positioned within the loading zone. It may lead to short
irregular rotation and crack. bearing life. (Refer to Fig.5.)
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Fig.2 Mouting example
Fig.4 Mouting example

@®The LIS mark on the flange head of stud indicates the
position of oil hole on the raceway. Avoid locating the oil
hole within the loading zone. It may lead to short bearing

life. (Refer to Fig.3.) The hole located in the middle part of
the stud perpendicular to the stud center axis is used for
greasing or locking the stud rotation. I 4 w

Oil hole

Oil hole

Fig.5 Oil hole position and loading direction

Load

Fig.3 Oil hole position and loading direction

©When tightening the nut, the tightening torque should not
exceed the maximum tightening torque shown in the
dimension tables. If the tightening torque is too large, it is
possible that the threaded portion of stud will be broken.
When there are possibilities of loosening, a special nut such
as a lock nut, a spring washer or a self-locking nut should
be used.

1N=0.102kgf=0.2248Ibs.
1mm=0.03937inch 10



1tik[o] Heavy Duty Type Cam Followers
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NUCF-R
Mass Dimensions mm
(Ref.)
Stud dia. Identification number
D (o} di G Gi1 B B B2
mm g max max
10 NUCF10 R 44 22 12 10 M10 X 1.25 12 13.2 36.2 23
NUCF 10-1 R 58 26 12 10 M10 X 1.25 12 13.2 36.2 23
12 NUCF12 R 86 30 14 12 M12 X 1.5 13 15.2 40.2 25
NUCF 12-1 R 97 32 14 12 M12 X 1.5 13 15.2 40.2 25
16 NUCF16 R 167 35 18 16 M16 X 1.5 17 19.6 52.1 325
18 NUCF 18 R 244 40 20 18 M18 X 1.5 19 21.6 58.1 36.5
20 NUCF20 R 457 52 24 20 M20 X 1.5 21 25.6 66.1 40.5
NUCF 20-1 R 384 47 24 20 M20 X 1.5 21 25.6 66.1 40.5
24 NUCF24 R 789 62 29 24 M24 X 1.5 25 30.6 80.1 495
NUCF 24-1 R 1020 72 29 24 M24 X 1.5 25 30.6 80.1 495
30 NUCF30 R 1 600 80 35 30 M30 X 1.5 32 37 100 63
NUCF 30-2 R 1970 90 35 30 M30 X 1.5 32 37 100 63

Remark 1:NUCF10 R and NUCF10-1 R has only one oil hole (marked *)prepared in the stud flange head.
2:Good quality lithium soap base grease is pre-packed.
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Mounting Maximum Basic dynamic | Basic static load Maximum
dimension tightening torque load rating rating allowable load
f C Co
Bs Ci g1 g2 Min
mm N-m N N N
— 0.6 *4 — 12 13.8 10 400 11 500 5 300
— 0.6 *4 — 12 13.8 10 400 11 500 9210
6 0.6 6 3 17 21.9 14 000 13 400 5 650
6 0.6 6 3 17 21.9 14 000 13 400 9 040
8 0.8 6 3 20 58.5 23 400 27 300 11 800
8 0.8 6 3 22 86.2 25200 30 900 20 300
9 0.8 8 4 31 119 43 100 58 100 30 000
9 0.8 8 4 27 119 38 900 49 000 27 200
11 0.8 8 4 38 215 58 200 75 300 35200
11 0.8 8 4 44 215 63 900 88 800 57 000
15 1 8 4 45 438 90 300 121 000 98 300
15 1 8 4 45 438 90 300 121 000 98 300

1N=0.102kgf=0.2248Ibs.
Tmm=0.03937inch
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1Likk(0) Heavy Duty Type Roller Followers
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Identification number Mass Dimensions mm
(Ref.)
Shaft dia
Crowned outer ring Cylindrical outer ring
d D B C a rsmin (') | rsmin (1)
mm 9
15 NURT 15 R NURT 15 100 15 35 19 18 20 0.6 0.3
NURT 15-1 R NURT 15-1 160 15 42 19 18 20 0.6 0.3
17 NURT 17 R NURT 17 147 17 40 21 20 22 1 0.3
NURT 17-1 R NURT 17-1 222 17 47 21 20 22 1 0.3
20 NURT20 R NURT 20 245 20 47 25 24 27 1 0.3
NURT 20-1 R NURT 20-1 321 20 52 25 24 27 1 0.3
25 NURT 25 R NURT 25 281 25 52 25 24 31 1 0.3
NURT 25-1 R NURT 25-1 450 25 62 25 24 31 1 0.3
30 NURT30 R NURT 30 466 30 62 29 28 38 1 0.3
NURT 30-1 R NURT 30-1 697 30 72 29 28 38 1 0.3
35 NURT 35 R NURT 35 630 35 72 29 28 44 1 0.6
NURT 35-1 R NURT 35-1 840 35 80 29 28 44 1 0.6
40 NURT40 R NURT 40 817 40 80 32 30 49 1 0.6
NURT 40-1 R NURT 40-1 1130 40 90 32 30 49 1 0.6
45 NURT 45 R NURT 45 883 45 85 32 30 53 1 0.6
NURT 45-1 R NURT 45-1 1400 45 100 32 30 53 1 0.6
50 NURT50 R NURT 50 950 50 90 32 30 58 1 0.6
NURT 50-1 R NURT 50-1 1690 50 110 32 30 58 1 0.6

Note('): rsmin or ris min stands for the minimum allowable value of chamfer r or r1.

Remark 1. An oil hole is prepared in the inner ring.
2. Good quality lithium soap base grease is pre-packed.
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Basic dynamic | Basic static load Maximum
load rating rating allowable load
C Co
N N N
23 400 27 300 11 800
23 400 27 300 27 300
25200 30 900 20 300
25 200 30 900 30 900
38 900 49 000 27 200
38 900 49 000 49 000
43100 58 100 30 000
43100 58 100 58 100
58 200 75 300 35 200
58 200 75 300 75 300
63 900 88 800 57 000
63 900 88 800 88 800
86 500 122 000 75 300
86 500 122 000 122 000
91 500 135 000 78 700
91 500 135 000 135 000
96 300 148 000 82 100
96 300 148 000 148 000

1N=0.102kgf=0.2248Ibs.
1Tmm=0.03937inch
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