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Features

The Rod End is a self-aligning plain bearing that uses a spherical inner ring which has the same
level of accuracy and hardness as bearing steel balls. With the combination of a spherical inner ring
whose sliding surface is mirror-finished and a rationally designed holder, the Rod End ensures play-

free, extremely smooth rotation and oscillation.
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Type Provided with a Female Threading - Model PHS Specification Table=I123-6

With model PHS, a copper alloy with high con-
formability is inserted between the chromate
treated steel holder and the spherical inner ring,
in which only the circumference of the spheri-
cal area is hard chrome plated. This structure
ensures high rigidity, high wear resistance and
high corrosion resistance.

The grease nipple on the holder allows grease Model PHS
to be applied to the sliding surface as necessary.

No Lubrication Type - Model NHS-T Specification Table=[23-8

This no lubrication rod end uses self-lubricating
synthetic resin formed between the steel holder
and the spherical inner ring.

Since the clearance on the sliding surface is
minimized, an accurate link motion is achieved.

Model NHS-T

Male thread Type - Model POS Specification Table=KR23-10

This model is a highly rigid rod end that is basi-
cally the same as the female threading type
model PHS, but has a male thread on the hold-
er end.

Model POS

No Lubrication, Male thread Type - Model NOS-T ~ Specification Table=123-12

This model is a no lubrication rod end that is basi-
cally the same as the female threading type model
NHS-T, but has a male thread on the holder end.

pu3 poy

Model NOS-T
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Standard Type - Model PB Specification Table=R23-14

With model PB, a copper alloy with high con-
formabiiity is inserted between the steei outer

ring and the spherical inner ring, in which only /\
the spherical area is hard chrome plated. This
structure makes this model a highly rigid Spheri- L/

cal Plain Bearing with high corrosion resistance

and high wear resistance.

The oil groove and the greasing hole on the Model PB
outer ring allow grease to be applied to the slid-

ing surface as necessary.
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Selecting a Rod End

[Permissible Load P]

The static load capacity (Cs) indicated in the specification tables, is presented as a guide for the
mechanical strength of the Rod End. Select a bearing while taking into account the safety factor (fs)
indicated in Table1 according to the type of the load.

Table1 Safety Factor (fs)

Type of load Lower limit of fs
Constant load in a constant direction 2to3
Fluctuating load in a constant direction 3to5
Load in varying directions 5t0 8

According to the type of load, select a bearing that satisfies the following equation from a mechani-
cal strength’s viewpoint.

Cs
P=—  ceeeeees 1)

fs
P : Permissible Load (N)
Cs : Static load capacity (N)
fs . Safety factor (see Table1)

[Dynamic Load Capacity C.]

The dynamic load capacity refers to the upper limit of load that the spherical area can receive with-
out showing seizure while the Rod End is rotating or oscillating. The dynamic load capacity is ob-
tained from the following approximation formula using the static load capacity (Cs) ™" indicated in
the specification table.

Cs
cd - e  [Sewess (2)

Vn
Cs : Dynamic load capacity (N)
Cs : Static load capacity (N)
n : Revolutions per minute (min™)

The selected bearing must meet both the permissible load obtained from equation (1) and the dy-
namic load capacity obtained from equation (2).

A
O
Q
m
=
Q

Note1) Static load capacity (Cs) refers to the value obtained by multiplying the projected area on the spherical section by the
permissible surface pressure, and is used to obtain the dynamic load capacity.
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Model PHS (Female Threading Type)

Outer dimensions Threaded Holder Dimensions
AMAAAal N~ \ATi A4l
RS Length | Diameter ‘”"B“:“' S W D: D. B
L D 0 JsClass2 | ° 0.1
-0.1 -0.2 o
PHS 5 35 16 8 M5X0.8 9 9 11 6
PHS 6 39 18 9 M6 X 1 11 10 i3 6.75
PHS 8 47 22 12 M8X1.25 14 12.5 16 9
PHS 10 56 26 14 M10X1.5 17 15 19 10.5
PHS 12 65 30 16 M12X1.75 19 17.5 22 12
PHS 14 74 34 19 M14X 2 22 20 25 135
PHS 16 83 38 21 M16X 2 22 22 27 15
PHS 18 92 42 23 M18X1.5 2 25 3il 16.5
PHS 20 100 46 25 M20X1.5 30 27.5 34 18
PHS 22 109 50 28 M22X1.5 32 30 37 20
PHS 25 124 60 31 M24 X 2 36 33:5 42 22
PHS 30 145 70 37 M30X 2 41 40 50 29
[Material] [Fitting with the Shaft]
Holder - S35C (Chromate treatment)
Spherical inner ring : SUJ2, 58 HRC or higher Di - ol
Hard chrome plated except for the Condition lpzndelnzl sz lies
inner surface of the inner ring ) of the shaft
Bush : copper alloy Normal load h7
Indeterminate load p6

PHS10 L

—_—
Model number

Left-hand thread
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B1
B
I<—>
[ 1
. ! N
gdi| S AC (44
¢ Da
|
|
| ¢
|
i
S
W
Unit: mm
. L : Permissible tilt  |Static applied
Spherical inner ring dimensions angles load Radial Mass
L1 Lz [ Gl_’ease d BaII diarr_leter d1 C o o2® o=® Cs
nipple H7 Da mm (inch) N g
27 4 14 5 11.112("/16) 7.7 0.3 8 13 30 5590 | 16.5
30 5 14 6 12.7(')2) 9 0.3 8 13 30 6860 25
36 5 17 8 15.875(°/s) 10.4 0.5 8 14 25 9800 43
43 6.5 21 10 19.05(%/4) 1219 0.5 8 14 25 | 13200 72
50 6.5 24 PB107 12 22.225(7/s) 15.4 05 8 13 25 | 16700 | 107
57 8 27 14 25.4(1) 16.9 0.7 10 16 24 | 20600 | 160
64 8 33 16 28.575(1'/s) 19.4 0.7 9 15 24 | 25000 | 210
71 10 36 18 31.75(1"s) 21.9 0.7 9 15 24 | 29400 | 295
77 10 40 20 34.925(1%s) 24 .4 0.7 9 15 24 | 34300 | 380
84 12 43 22 38.1(1'%) 25.8 0.7 10 15 23 | 41200 | 490
94 12 48 A-MBE 25 42.862(1"/1s) 29.6 0.8 9 15 23 | 72500 | 750
110 15 56 ] 30 50.8(2) 34.8 0.8 10 17 23 | 92200 | 1130
[Clearance] [Lubrication]
) Apply lubricant before using the product. The holder has
Unit: mm a greasing hole and an oil groove; they allow grease to be
ol o e rE 0.035 or less replenished through the grease nipple as necessary.
. [Identification of Left-hand Thread]
Axial clearance 0.10rless If the female threading is left-hand, symbol “L” is added.

o2

Permissible Tilt Angles

as

The actual product is marked with symbol “L” on the holder.

www.fhdbearings.com
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Model NHS-T (No Lubrication Type)

Outer dimensions Threaded Holder Dimensions
Model No. - Width
Length | Diameter : B‘; - S W D D> B
0 0 +0.1
L D 01 JIS Class 2 02 04
NHS 3T 27 12 6 M3X0.5 7 6.5 8 4.5
NHS 4T il 14 7 M4 X 0.7 8 8 9.5 5:3
NHS 5T 35 16 8 M5X0.8 9 9 11 6
NHS 6T 39 18 9 M6 X 1 11 10 13 6.75
NHS 8T 47 22 12 M8X1.25 14 12.5 16 9
NHS 10T 56 26 14 M10X 1.5 17 15 19 1015
NHS 12T 65 30 16 M12X1.75 19 17.5 22 12
NHS 14T 74 34 19 M14 X 2 22 20 25 1315
NHS 16T 83 38 21 M16X 2 22 22 27 15
NHS 18T 92 42 23 M18X1.5 2 25 31 16.5
NHS 20T 100 46 25 M20X1.5 30 27.5 34 18
NHS 22T 109 50 28 M22X1.5 82 30 S/ 20
[Material] [Fitting with the Shaft]
Holder - 835C (Chromate treatment)
For NHS3T and NHS4T, S20C
Spherical inner ring : SUJ2, 58 HRC or higher » Dimensional tolerance
( Hard chrome plated except for the) Sl of the shaft
inner surface of the inner ring
Normal load h7
Bush - Self-lubricating synthetic resin
Indeterminate load p6
NHS10T L

—_—
Model number

Left-hand thread
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B1

B
|
—
sl AL oo
Y !
¢ Da : L
|
i 14
:
LW
Unit: mm
Sohoricall i di . P issible filt | Static applied M
pherical inner ring dimensions ermissible tilt angles load Radial ass
L4 L, { d Ball diameter di C o® o2° os° Cs
H7 Da mm (inch) N g
21 3 10 3 9.525(%s) 7.4 0.3 8 10 42 1570 6.5
24 4 12 4 10.319("%*/) 7.6 0.3 9 1 35 2250 10
27 4 14 5 11.112("/16) 7.7 0.3 8 13 30 3920 16.5
30 5 14 6 12.7('f) 9 08 8 & 30 5000 25
36 5 17 8 15.875(°/s) 104 0.5 8 14 25 7450 43
43 6.5 21 10 19.05(%/4) 12.9 015 8 14 25 9410 72
50 6.5 24 12 22.225(7/s) 154 0.5 8 13 25 11000 107
Y/ 8 27 14 25.4(1) 16.9 017/ 10 16 24 15200 160
64 8 33 16 28.575(1'/s) 19.4 0.7 9 15 24 20200 210
71 10 36 18 31.75(1'a) 21.9 07/ 9 15 24 25200 295
77 10 40 20 34.925(1%s) 24.4 0.7 9 15 24 27800 380
84 112 43 22 38.1(1'5) 25.8 0.7 10 15 23 35900 490

[Clearance] [Initial Lubrication]
. This model can be used without lubrication. However, if de-
Unit: mm siring to provide initial lubrication, apply oil or grease to the
spherical area.

[Identification of Left-hand Thread]

Radial clearance 0.035 or less

Axial clearance 0.1 or less If the female threading is left-hand, symbol “L” is added. o)
The actual product is marked with symbol “L” on the holder. g_
m
=
o
\
o o2 'y

Permissible Tilt Angles
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Model POS (Male Thread Type)

L1

D

)

Outer dimensions Threaded Holder Dimensions
Rl Length Diameter Wg & S B L
L D i JIS Class 2 40.1
POS 5 41 16 8 M5X0.8 6 33
POS 6 45 18 9 M6 X 1 6.75 36
POS 8 53 22 12 M8X1.25 9 42
POS 10 61 26 14 M10X1.5 10.5 48
POS 12 69 30 16 M12X1.75 12 54
POS 14 77 34 19 M14X 2 {355 60
POS 16 85 38 21 M16X 2 15 66
POS 18 93 42 23 M18X 1.5 16.5 72
POS 20 101 46 25 M20X 1.5 18 78
POS 22 109 50 28 M22X1.5 20 84
POS 25 124 60 31 M24 X2 22 94
POS 30 145 70 S M30X2 25 110
[Material] [Fitting with the Shaft]
Holder - S35C (Chromate treatment)
Spherical inner ring : SUJ2, 58 HRC or higher Dimencionalfolorance
( Hard chrome plated except for the) Condition of the shaft
inner surface of the inner ring
Bush - copper alloy Normal load h7
Indeterminate load p6

Model number coding

POS10 L
—_
Model number

Left-hand thread
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B1
‘ B
||
sal T Ty
— J
¢ Da i L
Si
N\ ¢
Unit: mm
Spherical inner ring dimensions Permissible tilt angles Sialic applied Mass
P 9 9 load Radial
Grease . o &
: nipple d Rall diameter d © o o % &
(Greasing Da mm (inch)
hole) | H7 N g
20 (¥15) 5 11.112("/16) 7.7 0.3 8 13 30 3430 12.5
22 ) 6 12.7(')2) 9 0.3 8 13 30 4900 19
25 8 15.875(°/s) 10.4 0.5 8 14 25 6860 32
29 10 19.05(%/4) 12.9 0.5 8 14 25 10800 54
33 12 22.225("1s) 15.4 0.5 8 13 25 16700 85
36 PB107 14 25.4(1) 16.9 0.7 10 16 24 20600 126
40 16 28.575(1'/s) 19.4 0.7 9 15 24 25000 185
44 18 SIS ({llL) 21.9 0.7 9 15 24 29400 260
47 20 34.925(1%/s) 24 .4 0.7 9 15 24 34300 340
51 22 38.1(1'%) 25.8 0.7 10 15 23 41200 435
57 A-M6F 25 42.862(1"/1) 29.6 0.8 9 15 23 72500 650
66 30 50.8(2) 34.8 0.8 10 17 23 92200 1070
[Clearance] [Lubrication]
) Apply lubricant before using the product. The holder has a
Unit: mm greasing hole and an oil groove; they allow grease to be re-
- plenished through the grease nipple as necessary. To lubri-
Radial clearance 0.035 or less cate the product, replenish grease from the holder greasing
hole for models POS5 and 6, or from the grease nipple for
Axial clearance 0.1 orless other models.
[Identification of Left-hand Thread]
If the male thread is left-hand, symbol “L” is added.
The actual product is marked with symbol “L” on the holder.
\
ot o2 o3

Permissible Tilt Angles
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Model NOS-T (No Lubrication, Male Thread Type)

$D
L1 ‘
i
- _—
Outer dimensions Threaded Holder Dimensions
MR N Length Diameter Wli;th S B L4
0 +0.1
L D —0.1 JIS Class 2 04
NOS 3T 33 12 6 M3X0.5 4.5 27
NOS 4T 3 14 [ M4 X 0.7 538 30
NOS 5T 41 16 8 M5X0.8 6 33
NOS 6T 45 18 9 M6 X 1 67S 36
NOS 8T 53 22 12 M8X1.25 9 42
NOS 10T 61 26 14 M10X 1.5 105 48
NOS 12T 69 30 16 M12X1.75 12 54
NOS 14T 77 34 19 M14X2 1815 60
NOS 16T 85 38 21 M16X2 15 66
NOS 18T 93 42 23 M18X 1.5 16.5 2
NOS 20T 101 46 25 M20X1.5 18 78
NOS 22T 109 50 28 M22X1.5 20 84
[Material] [Fitting with the Shaft]
Holder : S35C (Chromate treatment)
For NOS3T and NOS4T, S20C
Spherical inner ring : SUJ2, 58 HRC or higher Candition Dimensional tolerance
Hard chrome plated except for the) of the shaft
inner surface of the inner ring Normmalload h7
Bush - Self-lubricating synthetic resin
Indeterminate load p6
NOS10T L
—_—

Model number

Left-hand thread
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B1
’42.
|
T i e
g Da lm L
S :
\ ,

Unit: mm
Spherical inner ring dimensions Permissible tilt angles Statlc applied Mass
P g 9 load Radial
14 d _BaII diamet_elj ds C (04 o’ (0 Cs g
H7 Da mm (inch) N
15 3 9.525(*/s) 7.4 0.3 8 10 42 1570 4.5
17 4 10.319("%/=2) 7.6 0.3 9 11 35 2250 i
20 5 11.112("/16) 7.7 0.3 8 13 30 3430 12.5
22 6 12.7('%) 9 053 8 s 30 4900 19
25 8 15.875(°/s) 104 0.5 8 14 25 6860 32
29 10 19.05(%4) 12.9 0.5 8 14 29 9410 54
33 12 22.225(71s) 15.4 0.5 8 13 25 11000 85
36 14 25.4(1) 16.9 0.7 10 16 24 15200 126
40 16 28.575(1'/s) 19.4 0.7 9 15 24 20200 185
44 18 31.75(1'4) 21.9 0.7 9 S 24 25200 260
47 20 34.925(1%s) 24.4 0.7 9 15 24 27800 340
5il 22 38.1(1'%) 25.8 0.7 10 15 23 35900 435
earance nitial Lubrication
[CI ] [Initial Lubrication]
. This model can be used without lubrication. However, if de-
Unit: mm siring to provide initial lubrication, apply oil or grease to the
Radial clearance 0.035 or less FRlECAL S8,
. [Identification of Left-hand Thread]
Axial clearance 0.1 orless If the male thread is left-hand, symbol “L” is added.
(}u a2 e

Permissible Tilt Angles
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Model PB (Standard Type)

B1
B
gH ‘
C C
¢Dlgd| 4 |gdi
@ Da r r
Unit: mm
Static
o : : Permissible applied
Main dimensions Ball diameter tilt angles load Mass
Radial
Inner |Outer|Quter| Inner
Model No. | jiam-|diam-| ring | ring
eter | eter |width [width
d D B B ds KINIEEAR Da or® | o® | ow® Cs o]
H7 | he |+0.1] 3, mm (inch) N
PB 5 5 16 6 8 7.7 1 0.3 11.112("/16) 8 13 | 30 7840 8.5
PB 6 6 18 |6.75| 9 9 1 03 12.7(')) 8 18 || €0 9800 13
PB 8 8 22 9 12 1104 | 1 0.5 15.875(°/s) 8 14 | 25 16700 24
PB 10 10 | 26 |105| 14 [129] 1.2 | 0.5 19.05(%4) 8 14 | 25 23500 39
PB 12 12 | 30 12 16 [154| 15| 0.5 22.225("ls) 8 13 | 25 31400 58
PB 14 14 | 34 |135]| 19 [16.9]| 1.5 | 0.7 25.4(1) 10 | 16 | 24 40200 84
PB 16 16 | 38 15 | 21 |194| 25 | 0.7 | 28.575(1'/s) 9 15 | 24 50000 111
PB 18 18 | 42 |16.5| 23 [21.9] 2.5 | 0.7 31.75(1"4) 9 15 | 24 61800 160
PB 20 20 | 46 18 | 25 (244 | 25 | 0.7 | 34.925(1%s) 9 15 | 24 73500 210
PB 22 220 E50NIR200 R28 125181 R 2150 R0 38.1(1'%) 10 | 15 | 23 88200 265
PB 25 25 | 56 | 22 | 31 [296]| 3 0.8 | 42.862(1"%) | 9 15 | 23 111000 390
PB 30 30 | 66 | 25 | 37 |34.8| 3 0.8 50.8(2) 10 | 17 | 23 148000 | 610
[Material] [Clearance]
Outer ring 1 835C Unit: mm
Spherical inner ring : SUJ2, 58 HRC or higher :
( Hard chrome plated except for the) Radial clearance 0.035 or less
inner surface of the inner ring Avialldearance 6.1 or lose
Bush : copper alloy
[Fitting with the Shaft]
For the fitting between the shaft and the housing, the follow-
ing values are recommended. \ oa
o o2
Condition Shaft Housing
Inner ring Normal load mé Permissible Tilt Angles
rotational load | Indeterminate | . .
load [Lubrication]
Apply lubricant before using the product.
Normal load h7 The holder has a greasing hole and an oil groove; they al-
Outer ring low grease to be replenished through the grease nipple as
rotational load | Indeterminate K6 M7 necessary.
load
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Permissible Tilt Angles

The permissible tilting angles of Link Ball models are indicated in the corresponding specification

tables.

Note) If the permissible tilt angle is exceeded, it may cause serious damage to the holder. Be sure to use the Link Ball within
its permissible tilt angle.

Installation

Please note that the Rod End is not capable of receiving a thrust load indicated in Fig.1.

E : i i Thrust load

—— ) X

‘ Radial load

O

‘ Radial load

Fig.1 Examples of Installing the Rod End

Thrust load

— 4| X

pu3 poy
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Model Number Coding

Model number configurations differ depending on the model features. Refer to the corresponding
sample model number configuration.

[Rod End]
® Models PHS, NHS-T, POS and NOS-T
PHS10 L
—_—
Model No.

Machine screw thread direction
No symbol: Right hand (standard)
L: Left hand

[Rod end (insert model)]
® Model PB

PB20

—_—
Model No.

FHD Bearings is a trademark registered with DPMA Germany
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[Service Temperature]

The basic operating temperature range for models NHS-T and NOS-T, which
use synthetic resinbushings, is -20'°C to 80'°C. If the service temperature
exceeds this range, contact FHD.

[Handling]

Dropping or hitting the Rod End may damage it. Giving an impact to it could
also cause damage to its function even if the product looks intact.

[Lubrication]

All Rod End models except lubrication-free types must be greased before
being used (lithium soap based grease No. 2 is recommended). When
greasing the Rod End before using it, do not mix lubricants of different
physical properties. In addition, replenish a lubricant also during operation
asnecessary.

[Precautions on Use]

(1) Do not use the product in the manner that the pemissible tilting angle is
exceeded since doingso may damage the product.

(2) When using the product in locations exposed to vibrations or an impact
load or in a special envi.ronment such as a clean room, vacuum and low/high
temperature, contact FHD in advance.

(3) Entrance of foreign material such as dust between the holder and the
inner ring may cause damage or functional loss. Prevent foreign material,
such as dust and cutting chips, from entering theproduct.

(4) The Rod End is designed for use under a radial load. Do not use the
product under a thrust load.

[Storage]
When storing the Rod End, avoid high temperature, low temperature and
high humidity
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For further information about FHD's wide range of rod end,
contact us today.

www.thdbearings.com

+386 189 3436 6632
sales@fhdbearings.com
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