L)

K1

SPHERICAL BUSHINGS

@Steel-on-steel Spherical Bushings
@®Maintenance-free Spherical Bushings

I Structure and Features

L€ Spherical Bushings are self-aligning spherical
plain bushings that have inner and outer rings with
spherical sliding surfaces, and can take a large radial
load and a bi-directional axial load at the same time.
There are many types of Spherical Bushings, but they
are basically divided into steel-on-steel types and
maintenance-free types according to the kind of slid-
ing surfaces.

Steel-on-steel Spherical Bushings have inner and
outer rings of high carbon chromium bearing steel, of
which sliding surfaces are phosphate-treated and
then dry-coated with molybdenum disulfide (MoSz2).
They can, therefore, operate with low torque, and
have excellent wear resistance and large load capaci-
ty. They are especially suitable for applications where
there are alternate loads and shock loads. They have
wide applications mainly in industrial and construction
machinery.

Maintenance-free Spherical Bushings consist of an
outer ring which has a special PTFE liner reinforced
with copper alloy meshes on the sliding surface, and
a spherical inner ring of which sliding surface has a
hard chromium plating. Creep deformation due to
compressive load is small, and wear resistance is
superior. Thus, they are maintenance-free and can
be used for extended periods of time without re-lubri-
cation. They are especially suitable in cases where
fixed directional loads are applied and are used main-
ly in food processing machines and construction
machinery and in other applications in which the use
of oil is undesirable or lubrication is not possible.

W Types

Spherical Bushings are available in various types
shown in Table 1.

Table 1 Type of bearing

Type Steel-on-steel Maintenance-free

Series Without seals| With seals |Withoutseals| With seals

B -

vetie | A —_| GE-EC |GE-ECORS

etric .
GE--E, ES |GE - ES2RS

GE~G, GS |GEGS-2RS

Inch SBB SBB- -2RS — -
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Structures of Spherical Bushings

Steel-on-steel type

SB--A

Outer ring
(MoSz2 coating)

Inner ring
(MoSz2 coating)

Steel-on-steel type
GEES_ZRS Outer ring
(MoSz2 coating)

Inner ring
(MoSz2 coating)

Maintenance-free type

GE---EC

(Polyurethane)

Outer ring

Special PTFE liner
(Reinforced with copper alloy meshes)

Inner ring
(Chromium plating)

| s f

Maintenance-free type

GE---EC-2RS

Outer ring

Special PTFE liner
(Reinforced with copper alloy meshes)

Inner ring
(Chromium plating)

Seal
(Synthetic resin)
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Steel-on-steel Spherical Bushings SB

These bushings have an outer ring split into halves.
The split outer ring and the inner ring are held togeth-
er by a snap ring placed in the groove around the
outer periphery of the outer ring.

Steel-on-steel Spherical Bushings SB-- A

These bushings have an outer ring split only at one
position, and therefore, the outer and inner rings will
not separate. Handling before mounting and mount-
ing to the housing are simple. The boundary dimen-
sions are the same as those of the SB type.Therefore,
SB and SB - A types are dimensionally interchange-
able, but the radial internal clearances of the SB--- A
type are smaller than those of the SB type.

Steel-on-steel Spherical Bushings GE ---E,GE --ES

The dimension series of these types conform to ISO
standards and they can be used internationally. The
outer ring is split at one position. The GE ---E and GE
--ES types are available. These are classified by
bushing size.

The GE - ES type can be provided with seals, which
are double-lip type polyurethane seals effective for
prevention against grease leakage and dust penetra-
tion. The sealed type is indicated by the suffix "-2RS"
at the end of the identification number.

Steel-on-steel Spherical Bushings GE - G,GE -GS

As compared with the GE ---E and GE ---ES types,
these bushings have larger load capacities and larger
permissible tilting angles. The dimension series also
conform to ISO standards, and they can be used
internationally. The outer ring is split at one position.
The GE--- G and GE ‘- GS types are available. They
are classified by bushing size.

The GE - GS type can be provided with seals, which
are double-lip type polyurethane seals effective for
prevention against grease leakage and dust penetra-
tion.

Steel-on-steel Spherical Bushings SBB

These are inch series bushings. The outer ring is split
at one position.

These bushings can be provided with seals, which are
double-lip type polyurethane seals effective for pre-
vention against grease leakage and dust penetration.
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Maintenance-free Spherical Bushings GE---EC

These bushings have the same boundary dimensions
as the GE -+ ES type and can be used internationally.
A special PTFE liner reinforced with copper alloy
meshes is used on the sliding surface. Therefore,
creep deformation due to compressive loads is small,
and wear resistance is superior. These bushings are
used as maintenance-free bushings.

These bushings can be provided with synthetic resin
seals which are effective in preventing dust penetra-
tion. They are indicated by the suffix "-2RS" at the
end of the identification number.

Spherical Bushings with superior rust prevention
properties, which can be used in a corrosive environ-
ment or in an environment where water splashes, are
also available on request. Please consult ZI€H .

M Identification number

The identification number of Spherical Bushings con-
sists of a model code, a size and any supplemental
codes. Examples are shown below.

Examples of identification number

SB 20 A

Type of bushing —j_
Bore dia.
(20mm)

Example 2

Example 1

|Mndelcode|| Size | | code |

GE 30 EC — 2RS

Type of bush'ng _j_
Bore dia.
(30mm)
With seals

W Accuracy

The tolerances of Steel-on-steel Spherical Bushings
of the metric series is shown in Table 2.

The tolerances of the GE type are applicable to bush-
ings before splitting the outer ring and after surface
treatment.

The tolerances of the SB and SB---A types are applic-
able to bushings before splitting the outer ring and
before surface treatment.

The tolerances of the GE---EC type are applicable to
bushings before splitting the outer ring.

The tolerances of the Spherical Bushings of the inch
series are shown in Table 3. The tolerances of the
bore diameter are applicable to bushings after surface
treatment, while other tolerances are applicable to
bushings before splitting the outer ring and before
surface treatment.

Although minor dimensional changes may occur dur-
ing surface treatment, they have negligible influence
on the overall performance.

Table 2 Tolerances of inner and outer rings of metric series (JIS Class ()

unit: £m

dorD(M) Admp Apmp Agg 0F Acg
Nominal bore dia. | Single plane | Single plane |Deviation ofa single
oroutside dia. [mean bore dia| mean outside | inner ring width or

mm deviation | dia. deviation | outerringwidth

Over Incl. |High| Low |High| Low |High| Low
2.5 6 10| —8]|— — 0| —120
6 1810 —8|0| —8]0]|—120
18 30 |O| —10|O0| —9|0|—120
30 50 |0 —12 0| —11 |0 |—120
50 80 |0 —15| 0| —13 |0 |—150
80 120 | 0| —20| 0| —15 | O | —200
120 150 | 0| —25| 0| —18 |0 | —250
150 180 | O —25| 0| —25 |0 | —250
180 250 | O | —30| 0| —30 |0 |—300
250 315 | 0| —35 | 0| —35 |0 |—350
315 400 | O| —40| 0| —40 | O |—400
400 500 | O | —45 | 0| —45 | 0 | —450

Note(")  d for Aymp, Aps and Acg and D for Apyy, respectively.
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Table 3 Tolerances of inner and outer rings of inch seties SBB  unit: zm

dorD(M) Ajmp Apmp Aps 0r Ac
Nominal bore dia. or | Single plane | Single plane | Deviationof asingle
outside dia. mean bore |mean outside| inner ring width or
mm dia. deviation | dia. deviation| outer ring width
Over Incl.  [High| Low |High| Low [High| Low

= 50.800|10| —13| 0| —13|0| —130
50.800| 76.200|10| —15|0| —15])0| —130
76.200| 80.962|0| —20|0| —15]0| —130
80.962| 120.650| 0| —20| 0| —20]) 0| —130
120.650| 152.400( 0| —25| 0| —25| 0| —130
152.400| 177800 —| — |O| —25|0| —130

177.800| 222.250|—| — |O0| —30|0| —130
Note(")  d for Agmp, Aps and Acg and D for Apyy, respectively.

M Clearance

The radial internal clearances of Spherical Bushings
are the values before splitting the outer ring, and are
shown in Tables 4, 5 and 6. The radial internal clear-
ances of the inch series are shown in the dimension
table.

Clearances other than these can also be prepared on
request. Please consult T3 .

Table 4 Radial internal clearance of SB and B A types (Steel-on-steel)
unit: L£m
d SBtype SB---Atype

Nominal bare dia. - -
mm Min. Max. Min. Max.

12 70 195 32 68
40 82

75 140
50 100

85 150

60 120

60 90 160

70 72 142
75 95 170

100 185
00 85 165

5 110 200

120 215 100 192

1N=0.102kgf=0.2248lbs. K4
1mm=0.03937inch
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Table 5 Radial internal clearance of GE type (Steel-on-steel)

unit: L£m

W Fit
The recommended fits for Spherical Bushings are
shown in Tables 7 and 8.

Table 7 Recommended fits for Steel-on-steel Spherical Bushings

d
om0 Gl Radial internal clearance
mm
GE - ES GE -GS Min. Max
4 —
5 —
6 —
8 6 32 68
10 8
12 10
15 12
17 15 40 82
20 17
25 20
30 25 50 100
35 30
40 35
45 40
50 5 90 120
60 50
70 90
80 70 72 142
90 80
100 90
110 100
120 110 g e
140 120
160 140
180 160
200 180 100 192
220 200
240 220
260 240
280 260 110 214
300 280

Remark Also applicable to bushings with seals.

Table 6 Radial internal clearance of GE - EC type (Maintenance-free)

unit: L£m

d

Nominal bore dia.

Radial internal clearance

Tolerance class
Condition
Shaft Housing bore
Normal peration hé, j6 H7,J7
With directionallyindeterminate load mé, né M7, N7

Remark N7 tolerance is recommended for light metal housings.

Table 8 Recommended fits for Maintenance-free Spherical Bushings

Tolerance class of
housing bore

hé. 6 H7.J7. K7

Remark K7 tolerance is recommended for light metal housings.

Tolerance class of shaft

I Selection of Spherical Bushings

Selection between the steel-on-steel type and the
maintenance-free type is made considering the oper-
ating conditions such as load, lubrication, tempera-
ture, and sliding velocity.

Load capacity

© Dynamic load capacity

The dynamic load capacity Cy4 is the maximum allow-
able load that can be applied on a spherical bushing
under oscillating motion. It is obtained on the basis of
the contact pressure on the spherical surfaces. The
dynamic load capacity is also used for calculating the
life of spherical bushings.

The recommended value of bushing load is obtained
by multiplying the dynamic load capacity C4 by a
numerical factor, which differs depending on the
bushing type and the load condition. A guideline for
selection is shown in Table 9.

mm Min. Max. Table 9 Guide for determination of load

15 Load direction

17 0 40 Type of bushing

20 Constant Alternate

25 Steel-on-steel =0.3Cy =0.9Cy

30 0 50 Maintenance-free =y =0.5C;

35

ig When the magnitude of load exceeds the value given
50 0 60 in Table 9, please consult ZICH.

50 The dynamic load capacity Cy; considering the influ-
70 0 72 ence of bushing temperature can be obtained from

Remark Also applicable to bushings with seals.
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the following equation using the temperature factor.
Ce=/fi G v 1)
where, Cg; - Dynamic load capacty considering temperaiure increase N
i - Temperature factor (RefertoTable 10)
Cyq - Dynamic load capacty N (Refer tothe dimension tables.)

Table 10 Temperature factor f;

Temperature C

Type of bushing | — 30+ g0 [+ go|-+100[+ 120]+ 150
+ 80|+ 90|+ 10|+ 120]+ 150]+ 180

Steel-on- |W\'Ih0utsea\s 1 1 1 1 1 0.7

s |W\'th seals

1 _ _ _ _ _

MaimenalW\'tﬁoutsea\s 1 1 09 |o75|055| —

neefree |W\'th seals 1 = — - — -

@ Static load capacity

The static load capacity C; is the maximum static load
that can be applied on the spherical bushing without
breaking inner and outer rings or causing any perma-
nent deformation severe enough to render the bush-
ing unusable.

It must be noted that if the magnitude of the applied
load becomes comparable to the static load capacity
of bushing, the stresses in the shaft or housing may
also reach to their limits. This possibility must be
taken into consideration in the design.

Equivalent radial load

Spherical Bushings can take radial and axial loads at
the same time. When the magnitude and direction of
loads are constant, the equivalent radial load can be
obtained from the following formula.
P=F,F YF, ~oovveeoeeee, (2)
where, P © Equivalent radial load N
F, © Radialload N
F, ' Axialload N
Y . Axial load factor (Refer to Table 11.)

Table 11 Axial load factor Y

F,/F,
0.1]02]03]|04|05([>05
Type of bushing
Steel-on-steel 1 21 3| 4 | 5 [Unusable
Maintenance-free 1 2|3 Unusable
Life

The life of Spherical Bushings is defined as the total
number of oscillating motions before the bushings
cannot be operated normally because of wear,
increase in internal clearance, increase in sliding
torque, rise of operating temperature, etc.

As the actual life is affected by many factors such as
the material of the sliding surface, the magnitude and
direction of load, lubrication, sliding velocity, etc., the
calculated life can be used as a practical measure of
expected service life.

@Life of Steel-on-steel spherical bushings

[1] Confirmation of p}” value
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Before attempting to calculate the life, make sure that
the operating conditions are within the permissible
range by referring to the p¥” diagram in Fig.1.

When the operating conditions are out of the permis-
sible range, please consult THCM .

The contact pressure p and the sliding velocity V' are
obtained from the following formulae.

100P
Cat ®)
V=582%10" Adka ........................... @)

where, p © Contact pressure N/mm?
P Equivalent radial load N (Refer to Formula (2). )
Clt - Dynamic load capacty considering temperature increase N
(Refer to Formula (1).)
V. Sliding velocity mm/s
dy . Sphere diameter mm
(Refer to the dimension tables.)
23 © Oscillating angle  degrees (Refer to Fig.2.)
when #<5°, f=5
when rotating, £ =90
/* Number of oscillations per minute  cpm

IR

T
T T
100 < When alternate loads

80 \‘, = are applied, this range
60 e N is also permissible.
40 S

£

£ 2

2 Permissible range

= 10
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=

@

g 4

s

3

o)

=

<)

o

1

2 4 8 10 20 40 BO 100 200

Sliding velocity ¥ mm/s

Fig.1 pV diagram of Steel-on-steel spherical bushings

Fig.2 Oscillating angle

1N=0.102kgf=0.2248lbs. K6
1mm=0.03937inch
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[2] Life calculation
The life of steel-on-steel spherical bushings can be
calculated from the following formulae.

_ 3A8bibaby [Ca\2 . s
B (‘P‘) <10 ©)
G
Lh7 G_Qf .......................................... (6)

where, G . Life (Total number of oscillations)
by Load directional factor (Refer to Table 12.)
by © Lubrication factor (Refer to Table 13.)
b3 Sliding velocity factor (Refer to Fig.3.)
Clt - Dynamicload capacity considering temperafure increase N
(Refer to Formula (1).)
P Equivalent radial load N
(Refer to Formula (2).)
Ly  Lifeinhours h
/- Number of oscillations per minute  cpm

Table 12 Load directional factor »; (Steel-on-steel)

Load direction Constant Alternate

Load directional factor &y 1 5

Table 13 Lubrication factor 5,

Periodical lubrication None Regular

Lubrication factor &, 1 15

| | o=
o

///
5
=}
&
=
3
2
)
>
o
&
z
7]

Q.01 i H odl

02 05 1 5 10 50 100150

Sliding velocity 1 mm/s

Fig.3 Sliding velocity factor
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@ Life of Maintenance-free spherical bushings

[1] Confirmation of p¥ value

Before attempting to calculate the life, make sure that
the operating conditions are within the permissible
range by referring to the p¥ diagram in Fig.4.

When the operating conditions are out of the permis-
sible range, please consult T3CH .

The contact pressure p and the sliding velocity V" are
obtained from Formulae (3) and (4) shown on page
439,

[2] Life calculation

The life of maintenance-free spherical bushings is
obtained from the total sliding distance S which is
given in Fig.5 for the contact pressure p obtained from
Formula (3).

The total number of oscillations and life in hours can
be obtained from the following formulae.

G:16.67><b1ii .............................. @)
G
Ly= 6_0f .......................................... (8)

where, G ' Life (Total number of oscillations)
by Load directional factor (Refer to Table 14.)
S © Total sliding distance m (Refer to Fig.5.)
/* Number of oscillations per minute  cpm
V . Sliding velocity mm/s
Ly : Lifeinhours h

[T 1]
<< When alternate loads ——
= <7 are applied, this range ——
is also permissible. i
40
% AN
=
3 9
£ Permissible range
o 1
5
@
&
]
2 g
g
I
c
S 2
o
1

1 2 4 6 10 20 40 60 100 200

Sliding velocity ¥ mm/s

Fig.4 pV diagram of Maintenance-free spherical bushings

Table 14 Load directional factor »; (Maintenance-free)

Load direction Constant Alternate

Load directional factor 5, 1 02"

Note(') This value is applicable when the load changes compara-
tively slowly. When the load changes rapidly, please con-
sult X3 , as the factor degreases sharply.

100
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90
80 N

. AN

N/mme
8
4

40

30

26

Contact pressure

, " o

1 2 5 10 20

50 100 200 500 1000 K10

Total sliding distance § m

Fig.5 Total sliding distance against contact pressure of Maintenance-free spherical bushings

M Lubrication

Steel-on-steel Spherical Bushings can be operated
without lubrication when the magnitude of applied
load is small and the sliding velocity of oscillation is
small. However, in general, it is necessary to supply
grease periodically. During initial operation, it is rec-
ommended to shorten the lubrication interval. Lithium
soap base grease (NLGI consistency No.2) containing
molybdenum disulfide (MoS2) is widely used as the
lubricating grease.

Maintenance-free Spherical Bushings can be used
without lubrication. However, if lithium soap base
grease is supplied before operation, the spherical
bushings can be operated for an extended period of
time. The spherical bushings can be effectively pro-
tected from dust and rust if the space around the
bushings is filled with grease.

M 0il Hole

The number of oil holes on inner and outer rings is
shown in Table 15.

Table 15 Number of oil holes on inner and outer rings

Number of oil
Bushing type holes on inner
and outer rings
GEE
0
Steel | Metric series GERG
teel-on-steel
Spherical Bushings SB, SB:-A 2
GEES,GE" GS
Inch series  |SBB 2
Maintenance-free . .
Spherical Bushings Metric series |GE -+ EC 0

Remark Types with oil holes are also provided with oil grooves on
inner and outer rings.

1N=0.102kgf=0.2248lbs. K8
1mm=0.03937inch
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M Operating Temperature Range

The operating temperature range for Spherical
Bushings with seals is -30°C — +80°C.

The maximum allowable temperature for Spherical
Bushings without seals is +180°C for the steel-on-
steel type and +150 °C for the maintenance-free type.

M Precautions for Use

Design of shatft

When the load is large, sliding may occur between the
shaft and the inner ring bore of bushing. For such
cases, it is necessary to prepare the shaft with a hard-
ness of 58HRC or greater and surface roughness of
0.8 UMR, or less.

Furthermore, attention must be paid to the strength of
shaft because the shear and/or bending stresses in
the shaft may surpass the allowable values even
when the load is below the static load capacity of
Spherical Bushings.

Design of housing

The housing should have sufficient rigidity to avoid
harmful deformation under load.

When the housing shown in Fig.6 is used, it should be
designed with sufficient strength as follows.

Fig.6 Shape of housing

@When the load acts in the ¥} direction;
Select the housing material considering the compres-
sive stress obtained from the following formula.

where, o)  Maximum compressive stress occur-
ring in the housing bore  N/mm?
F . Appliedload N
C . Width of outer ring and housing mm
D © Outside diameter of outer ring  mm

K9

@AWhen the load acts in the Yu direction ;
Select the housing material considering the tensile
stress obtained from the following formula.

R
GziC(DH—D)k ........................... (10)

where, o, : Maximum tensile stress occurring
in the housing bore  N/mm?

. Applied load N

. Width of outer ring and housing  mm

. Outside diameter of housing mm

. Outside diameter of outerring  mm

. Stress concentration factor (Refer to Fig.7.)

o A

Stress concentration factor %
w

DasD

Fig.7 Stress concentration factor

M Mounting

@When mounting Spherical Bushings, pay attention
to the location of the split plane of the outer ring. Set
the split plane at right angles to the direction of load to
avoid the application of load to the split plane as
shown in Fig. 8.

@ The shoulder dimensions of shaft and housing are
shown in the dimension tables.

When setting the interference fit side

/// g

7/

Load {

Load 1

LKD)

Split plane

/

Fig.8 Relationship between the split plane
and the loading direction

7

/7

|

When the inner and outer rings are assembled at the same time

5

Fig.9 Mounting method

b

iy
e

Fig.10 Mounting examples

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch K10
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Steel-on-steel Spherical Bushings

[ s s | N S s g '
} ; A
| | .
- - i Y
o B o 7 e
i y 5
N
1 RIS
1 -
SB---A SB
(Shaft dia. 12 — 100mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
Shaft (Ref.) mm t”t"jng angle mm capacity capacity
- egree
dia. o d, D, Cy Cy
mm kg d D B c i | Fsmin 0{ Min. |Max(®)| Max. | Min. N N
12 | SB 12A SB 122211 0.019 12 2|1 1 9 18] 03 7 14 14 19.5| 17 15 900 95 300
15 | SB 15A SB 152613 0.028 15 26 | 13 11 22| 03 6 17.5| 17.5| 235 21 23700 142 000
20 | SB 20A SB 203216 0.053 20 32| 16 14 28| 03 4 225| 23 29.5| 26 38 400 231000
22 | SB 22A SB 223719 0.085 22 37| 19 16 32| 03 6 245| 255b| 345| 30 50 200 301 000
25 | SB 25A SB 254221 0.116 25 2| 21 18 36| 03 5 27.5| 29 39.5| 34 63 500 381000
30 | SB 30A SB 305027 0.225 30 50 | 27 23 45| 0.6 6 34.5| 36 455 42 101 000 609 000
35 | SB 35A SB 355530 0.300 35 65 | 30 26 50| 0.6 5 39.5] 40 50.6| 465 127 000 765 000
40 | SB 40A SB 406233 0.375 40 62 | 33 82 65| 0.6 6 44 44 57.6| 515 151 000 906 000
45 | SB 45A SB 457236 0.600 45 72| 36 31 62| 0.6 5 495| 50.b| 67.5| 58 188 000 | 1 130000
50 | SB 50A SB 508042 0.870 50 80 | 42 36 72| 0.6 5 5465| 58b| 7bb| 67 254 000 | 1530000
55 | SB 55A SB 559047 1.26 55 9 | 47 40 80| 0.6 5 59.6| 645| 8bb| 745 314 000 | 1880000
60 | SB 60A SB 6010053 1.70 60 | 100 | 53 45 90 | 0.6 6 64.5] 725| 955| 835 397 000 | 2 380000
65 | SB 65A SB 6510555 2.05 65| 105 | 55 47 94| 0.6 5 69.6| 76 |100.5| 87 433 000 | 2600000
70 | SB 70A SB 7011058 2.22 70 | 110 | 58 50 | 100 | 0.6 5 745]| 81.5|1055| 93 490 000 | 2940000
75 | SB 75A SB 7512064 3.02 75| 120 | 64 55 | 110 | 0.6 5 79.5] 89.5|1156.5| 102 593 000 | 3 560 000
80 | SB 80A SB 8013070 3.98 80 | 130 | 70 60 | 120 | 0.6 5 84.5] 97.5| 1255|112 706 000 | 4240000
85 | SB 85A SB 8513574 4.29 85| 136 | 74 36 | 126 | 0.6 6 89.5]1 100.5| 130.5| 116 772 000 | 4630000
90 | SB 90A SB 9014076 4.71 90 | 140 | 76 65 | 130 | 0.6 5 94.5] 105.5| 136.5| 121 829 000 | 4 970000
95 | SB 95A SB 9515082 6.05 95 | 150 | 82 70 | 140 | 0.6 5 99.5] 113.5| 145.5| 130 961 000 | 5770000
100 | SB 100A SB 10016088 7.42 100 | 160 | 88 75 | 150 | 1 5 106.5| 121.5| 14b.5| 139 1100 000 | 6620 000
Notes(') Minimum allowable value of chamfer dimensions #; and 75
® When Spherical Bushings are used with full tilting angle, the shaft shoulder dimesion must be less than the maximum value of 4, .

Remarks1. The inner ring and the outer ring have an oil groove and two oil holes, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs. K12

K11 1mm=0.03937inch
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Steel-on-steel Spherical Bushings

§ -
| % % ; -
Lo | «
- i . a i e
o < = 7 e
i y 5
N
1 L S
SB---A SB
(Shaft dia. 110 — 150mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
Shaft (Ref.) mm t”t"jng angle mm capacity capacity
- egree
dia. ., o d, D, Cy Cs
mm kg d D B c k | 7smin 0{ Min. |Max(®)| Max. | Min. N N
110 | SB 110A SB 11017093 8.65 | 110 | 170 93 80 | 160 1 5 1165|130 |1645| 149 | 1260000 | 7530000
115 | SB 115A SB 11518098 10.3 115 | 180 98 58 | 165 1 5 120.5|132.56|1745| 152 | 1380000 | 8250000
120 | SB 120A SB 120190105 12.4 120 | 190 | 105 90 | 175 1 5 1255|140 |1845| 162 | 1540000 | 9 270000
130 | SB 130A SB 130200110 13.8 130 | 200 | 110 95 | 185 1 5 135.5| 148.56| 1945 171 | 1720000 | 10 300 000
150 | SB 150A SB 150220120 1.70 150 | 220 | 120 | 105 | 205 1 5 1665|166 |2145| 189 | 2110000 | 12 700 000
Notes(') Minimum allowable value of chamfer dimensions »; and 7
® When Spherical Bushings are used with full tilting angle, the shaft shoulder dimension must be less than the maximum value of d, .
Remarks1. The inner ring and the outer ring have an oil groove and two oil holes, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.
K13 1N=0.102kgf=0.2248lbs.

1mm=0.03937inch K14
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Steel-on-steel Spherical Bushings

GE-—E GE---ES GE---ES-2RS
(Shaft dia. 4 — 100mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
sdhi:f-t (Ref.) mm tllténe%f;egle mm capCe:city capgcity
' 0] Q) da D, d s
| Without seals With seals kg d|D|B]|C di isminf2sminl & | o Min. [Max@] Max. | Min. . .
4| GE 4E 0.003 41 12 5 3 8 03] 03|16 | — 6 6 95 8 2350 14 100
5| GE 5E 0.004 5| 14| 6 4| 10 03] 03| 13 75 8 11.5] 10 3920 23 500
6 | GE 6E 0.004 6| 14| 6 4| 10 03] 03|13 8 8 11.5] 10 3920 23 500
8 |GE 8E — 0.008 8| 16| 8 5| 13 03| 03|15 | — 10 10 135] 13 6370 38 200
10 | GE 10E 0.012 | 10| 19| 9 6| 16 03] 03|12 12.5] 13 165| 1565 9410 56 500
12 | GE 12E 0.017 | 12| 22| 10 7 18 03] 03| M1 145 15 195 17 12 400 74 100
15 | GE 15ES | GE 15ES-2RS | 0.032 | 15| 26| 12 91 22 03] 03 8| 5 17.5] 18 235| 225 19 400 117 000
17 | GE 17ES | GE 17ES-2RS | 0.049 | 17| 30| 14| 10 | 25 03|03 (|10]| 7 19.5] 205| 275| 26 24500 147 000
20 | GE 20ES | GE 20ES-2RS | 0.065 | 20| 35| 16| 12 | 29 03] 03 91| 6 225 24 325| 305 34100 205 000
25 | GE 25ES | GE 25ES-2RS | 0.115 | 25| 42| 20| 16 | 355| 06 | 0.6 71| 4 29 29 375| 37 55700 334 000
30 | GE 30ES | GE 30ES-2RS | 0.160 | 30| 47| 22| 18 | 40.7| 06| 0.6 6| 4 34 34 425 415 71800 431 000
35 | GE 35ES | GE 35ES-2RS | 0.258 | 35| 55| 25| 20 | 47 06| 1 6| 4 39.5| 395| 495| 48 92 200 553 000
40 | GE 40ES | GE 40ES-2RS | 0.315 | 40| 62| 28 | 22 | 53 06| 1 71 4 445| 45 56.5| 545 114000 686 000
45 | GE 45ES | GE 45ES-2RS | 0.413 | 45| 68| 32| 25 | 60 06| 1 71| 4 495| 50b| 625| 60 147 000 883 000
50 | GE 50ES | GE 50ES-2RS | 0.065 | 50| 75| 35| 82 | 66 06| 1 6| 4 545| 65 69.5| 66 181000 | 1090 000
60 | GE 60ES | GE 60ES-2RS | 1.10 60| 90| 44 | 36 | 80 1 1 6| 3 655| 66.5| 845| 79 282000 | 1690 000
70 | GE 70ES | GE 70ES-2RS | 1.54 70150 49 | 40 | 92 1 1 6| 4 755| 77.5| 995 91 361000 | 2170000
80 | GE 80ES | GE 80ES-2RS | 2.29 80|120| 65 | 45 | 105 1 1 6| 4 855| 89 |[1145]130 463 000 | 2780 000
90 | GE 90ES | GE 90ES-2RS | 2.82 90|130] 60 | 50 | 115 1 1 51 3 955| 98 [1245|112 564 000 | 3380 000
100 | GE 100ES | GE 100ES-2RS | 4.43 |100[150| 70 | 55 | 130 1 1 7165 105.5|109.5| 1445|127 701000 | 4210000
Notes(') Minimum allowable value of chamfer dimensions »; and 7
() When Spherical Bushings are used with full tiling angle, the shaft shoulder dimension must be less than the maximum value of d, .

Remarks1. GE---E has no oil hole. Others are provided with an oil groove and two oil holes on the inner ring and outer ring, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs. K16

K15 1mm=0.03937inch



LI LIcD

Steel-on-steel Spherical Bushings

GE---ES GE---ES-2RS
(Shaft dia. 110 — 300mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
Shaft (Ref.) mm tilting angle mm capacity capacity
dia degres C G
' O o dy Dy d s
v Without seals With seals kg d| D | B C di isminf2sminl & | o win. | Max@| Max. | wmin. N N
110 | GE 110ES | GE 110ES-2RS 494 |110|160| 70| B5| 140 | 1 1 6 4 116.5 121 146.5| 138 755 000 4 530 000
120 | GE 120ES | GE 120ES-2RS 8.12 | 120|180| 58| 70| 160 | 1 1 6 4 126.5|13b.5|174.5| 154 | 1100 000 6590 000
140 | GE 140ES | GE 140ES-2RS | 11.4 |140|210| 90| 70| 180 | 1 1 7 5 145.5|156.5|204.6| 176 | 1240 000 7 410 000
160 | GE 160ES | GE 160ES-2RS | 14.4 |160|230|150| 80| 200 | 1 1 8 6 166.5|170 |2245| 195 | 1570 000 9 410 000
180 | GE 180ES | GE 180ES-2RS | 18.9 |180|260|105| 80| 225 | 1.1 | 1.1 6 5 187 |199 |253 221 | 1770000 | 10600 000
200 | GE 200ES | GE 200ES-2RS | 28.1 200|290 130|100 250 | 1.1 | 11 7 6 207 |213.5]283 244 | 2450000 | 14 700 000
220 | GE 220ES | GE 220ES-2RS | 36.1 2201230135100 | 275 | 1.1 | 11 8 6 227 2395|313 269 | 2700000 | 16200 000
240 | GE 240ES | GE 240ES-2RS | 40.4 |240(340|140|100| 300 | 1.1 | 1.1 8 6 247 |265 |333 296 | 2940000 | 17 700 000
260 | GE 260ES | GE 260ES-2RS | 52.0 |260(370(105|110| 325 | 1.1 | 1.1 7 6 267 |288 |363 320 | 3510000 | 21000 000
280 | GE 280ES | GE 280ES-2RS | 66.0 |280|400|155|120| 350 | 1.1 | 1.1 6 5 287 |313.5]393 345 | 4120000 | 24700 000
300 | GE 300ES | GE 300ES-2RS | 76.0 | 300340165120 375 | 1.1 | 1.1 7 6 307 |336.5(423 371 | 4410000 | 26 500 000

Notes(') Minimum allowable value of chamfer dimensions »; and 7
® When Spherical Bushings are used with full tilting angle, the shaft shoulder dimension must be less than the maximum value of d, .
Remarks1. The inner ring and the outer ring have an oil groove and two oil holes, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs. K18

K17 1mm=0.03937inch



LI LIcD

Steel-on-steel Spherical Bushings

D

rai

GE--G GE--GS GE---GS-2RS
(Shaft dia. 6 — 120mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
Shaft (Ref.) mm tllténe%f;egle mm capacity capacity
de _ ol o d, D, Ca &
v Without seals With seals kg d| D | B C di isminf2sminl & | o win. | Max@| Max. | wmin. N N
6 |GE 6G 0.010 6| 16 91 5] 13 03]03 | 21 85 9 135] 13 6370 38 200
8 |GE 8G — 0.015 8| 19| 1 6| 16 03|03 |21 | — 10.5| 11.5| 165| 155 9 410 56 500
10 | GE 10G 0.022| 10| 22| 12| 7 18 03] 03| 18 12.5] 13 195 17 12 400 74 100
12 |GE 12G 0.041| 12| 26| 151 9 | 22 03] 03| 18 145]| 16 235 21 19 400 117 000
15 | GE 15GS | GE 15GS-2RS | 0.059| 15| 30| 16| 10 | 25 03]103 |16 | 13 17.5] 19 275 26 24 500 147 000
17 |GE 17GS | GE 17GS-2RS | 0.083| 17| 35| 20| 12 | 29 0303|1916 195 21 325| 305 34 100 205 000
20 | GE 20GS | GE 20GS-2RS | 0.155| 20| 42| 25| 16 | 355| 03 | 06 | 17 | 16 225 25 375| 37 55 700 334 000
25 |GE 25GS | GE 25GS-2RS | 0.215| 25| 47| 82| 18 | 40.7| 0.6 | 0.6 | 17 | 15 295| 295 425| 415 71 800 431 000
30 | GE 30GS | GE 30GS-2RS | 0.330| 30| 55| 23| 20 | 47 06 | 1 17 | 16 34 34 495| 48 92 200 553 000
35 | GE 35GS | GE 35GS-2RS | 0.004| 35| 62| 35| 22 | 35 0.6 | 1 16 | 15 39.5| 395| b6.5| 545 114 000 686 000
40 | GE 40GS | GE 40GS-2RS | 0515| 40| 68| 40| 25 | 60 06 | 1 17 | 14 445 445| 625]| 60 147 000 883 000
45 | GE 45GS | GE 45GS-2RS | 0660| 45| 75| 43| 82 | 66 0.6 | 1 15 | 13 4951 50 69.5| 66 181 000 | 1090 000
50 | GE 50GS | GE 50GS-2RS | 1.50 50| 90| 65| 36 | 80 06 | 1 17 | 16 545| 57 845| 79 282 000 | 1690 000
60 | GE 60GS | GE 60GS-2RS | 2.05 60150 36| 40 | 92 1 1 17 | 15 655| 67 99.5| 91 361 000 | 2170 000
70 | GE 70GS | GE 70GS-2RS | 3.00 701120 70| 45 | 105 1 1 16 | 14 755| 78 |[1145]130 463 000 | 2 780 000
80 | GE 80GS | GE 80GS-2RS | 3.60 80130 75| 50 | 115 1 1 14 | 13 855| 87 [1245]|112 564 000 | 3 380 000
90 | GE 90GS | GE 90GS-2RS | 5.41 90150 85| 65 | 130 1 1 15 | 14 955| 98 |[1445|127 701 000 | 4210 000
100 | GE 100GS | GE 100GS-2RS | 6.15 |100[160| 58| 55 | 140 1 1 14 | 12 1055|111 | 1545|138 755 000 | 4 530 000
110 | GE 110GS | GE 110GS-2RS | 9.70 |110[180]100| 70 | 160 1 1 1211 1165|1245 1745|154 1100 000 | 6 590 000
120 | GE 120GS | GE 120GS-2RS | 15.5 120 |210| 115 70 | 180 1 1 16 | 15 125.5|138.5|204.5| 176 1240000 | 7 410 000
Notes(') Minimum allowable value of chamfer dimensions »; and 7
()  When Spherical Bushings are used with full tiling angle, the shaft shoulder dimension must be less than the maximum value of d, .

Remarks1. GE -G has no oil hole. Others are provided with an oil groove and two oil holes on the inner ring and outer ring, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs. K20

K19 1mm=0.03937inch
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Steel-on-steel Spherical Bushings

rai

GE--GS GE-GS-2RS
(Shaft dia. 140 — 280mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
Shaft (Ref.) mm tilting angle mm capacity capacity
dia degres C G
' O o dy Dy d s
v Without seals With seals kg d| D | B C di isminf2sminl & | o win. | Max@| Max. | wmin. N N
140 | GE 140GS | GE 140GS-2RS | 19.2 |140|320|130| 80| 200 | 1 1 16 | 15 1455|152 |2245| 195 | 1570000 | 9 410000
160 | GE 160GS | GE 160GS-2RS | 25.4 |160|260|135| 80| 225 | 1 1.1 | 16 | 14 165.5|180 |253 221 | 1770000 | 10600 000
180 | GE 180GS | GE 180GS-2RS | 34.7 |180|290|155(100| 205 [ 1.1 | 1.1 | 14 | 13 187 | 196 |283 244 | 2 450 000 | 14 700 000
200 | GE 200GS | GE 200GS-2RS | 43.8 |200|230|165|100| 275 | 1.1 | 1.1 | 15 | 14 207 |220 |313 269 | 2700000 | 16 200 000
220 | GE 220GS | GE 220GS-2RS | 51.3 | 220340175100 300 | 1.1 | 1.1 | 16 | 14 227 | 2435|333 296 | 2940000 | 17 700 000
240 | GE 240GS | GE 240GS-2RS | 66.1 |240(370(190|110| 325 | 1.1 | 1.1 | 15 | 14 247 | 2635|363 320 | 3510000 | 21 000 000
260 | GE 260GS | GE 260GS-2RS | 81.8 |260|400|205|120| 350 | 1.1 | 1.1 | 15 | 14 267 | 2835|393 345 | 4120 000 | 24 700 000
280 | GE 280GS | GE 280GS-2RS | 97.4 | 280340210120 375 | 1.1 | 1.1 | 15 | 14 287 |310.5|423 371 | 4410000 | 26 500 000

Notes(') Minimum allowable value of chamfer dimensions »; and 7
® When Spherical Bushings are used with full tilting angle, the shaft shoulder dimension must be less than the maximum value of d, .
Remarks1. The inner ring and the outer ring have an oil groove and two oil holes, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs. K22

K21 1mm=0.03937inch
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SPHERICAL BUSHINGS

Steel-on-steel Spherical Bushings

(Shaft dia. 12.700 — 63.500mm )

LKD)

Permissible tilting angle

SBB SBB----2RS SBB SBB----2RS
Radial internal | Mounting dimensions |Dynamic load | Static load
clearance mm capacity capacity
dy Mi:.qlaax. &y rﬁan)li;.})( rk/lsgi;)( C,;d is

18 (.709] | 0.05,70.15| 14.0 | 0.2 0.6 16 800 101 000
23 (.906) | 0.0570.15 | 17.9 | 0.2 0.8 26 900 161 000
27.5(1.083) | 0.08,70.18 | 21.4 | 0.6 | *0.8 38 500 231 000
32 (1.260) | 0.08,70.18 | 25.0 | 0.6 | *0.8 52 300 314 000
36 (1.417) | 0.08,70.18 | 28.0 | 0.6 | *0.8 67 300 404 000
45 (1.772) | 0.08.70.18 | 35.1 | 0.6 0.8 105 000 630 000
49 (1.929) | 0.08.70.18 | 385 | 0.6 0.8 126 000 755 000
55 (2.165) | 0.08.70.18 | 43.3 | 0.6 0.8 154 000 925 000
64 (2.520) | 0.08,70.18 | 50.4 | 0.6 0.8 209 000 1250 000
73 (2.874) | 0.0870.18 | 57.6 | 0.6 0.8 273 000 1640 000
82 (3.228) | 0.10,70.20 | 649 | 0.6 0.8 345 000 2070 000
91 (3583) | 0.10,70.20 | 72.0 | 0.6 0.8 425 000 2 550 000

Identification number Mass Boundary dimensions

Shaft dia. (Ref.) mmlinch)

mm Without seal With seals d D B C
{inch) kg
12,700

(%) SBB 8 0.020 | 12.700( /) | 22.225) /4| 11.10( 437)| 9.52( .375)
15.875

(3%) SBB 10 0.036 | 15.875( %) | 26.988)1%) | 13.89( 547) | 11.91( .469)
19.050

(3/4) SBB 12 | SBB 12-2RS | 0.057 | 19.050( 7 | 31.750)1Y) | 16.66( 656} | 14.27( 562)
22,225

%) SBB 14 | SBB 14-2RS | 0.088 | 22.225( /) | 36.512)1%) | 19.43( .765) | 16.66( .656)
25.400

(1) SBB 16 | SBB 16-2RS | 0.125 | 25.400(1 ) | 41.275)1%)| 22.22{ 875) | 19.05( .750}
31.750

(11/4) SBB 20 | SBB 20-2RS | 0.234 | 31.750(1/) 50.8002 )| 27.76(1.093) | 23.80( .937)
34.925

(1%) SBB 22 | SBB 22-2RS | 0.349 | 34.925(1%) | 55.5622%) | 30.15(1.187) | 26.19(1.031)
38.100

(1%) SBB 24 | SBB 24-2RS | 0.424 | 38.100(1%) | 61.9120%) | 33.32(1.312) | 28.58(1.125)
44.450

(13/4) SBB 28 | SBB 28-2RS | 0.649 | 44.450(17) | 71.4381%) | 38.89(1.531} | 33.32(1.312)
50.800

(2) | SBB32 [ SBB32-2RS | 0939 | 50.8000 ) | 80.9623%) | 44.45(1.750) | 38.10{1.500)
57.150 ,

(21/4) SBB 36 | SBB 36-2RS | 1.32 57.150(2/) | 90.4883%) | 50.01(1.969) | 42.85(1.687)
63.500

(21/2) SBB 40 | SBB 40-2RS | 1.85 63.50002%,) | 100.0123%,) | 55.55(2.187) | 47.62(1.875)

Note(') Maximum allowable comer radius of the shaft or housing

Remarks1.
2.
3.

K23

The value with mark * is applicable to types without seals. For types with seals, the value is 0.4 mm.
The inner ring and the outer ring have an oil groove and two oil holes, respectively.
Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch K24
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Steel-on-steel Spherical Bushings

4 i !

1 ]
' < H Z Permissible tilting angle
SBB SBB---2RS SBB SBB---2RS
(Shaft dia. 69.850 — 152.400mm )
Identification number Mass Boundary dimensions Radial internal | Mounting dimensions [Dynamic load| Static load
Shaft dia. (Ref.) mm({inch) clearance mm capacity capacity
O, O Cq Cs
- - mm % 7
(inr::;) Without seal With seals kg d D B C dy Min,/Max. dq ﬁa")l(ax R/IS;?(M N N
69.850
(23/4) SBB 44 | SBB 44-2RS 2.44 | 69.850127) [ 111.1254%y) | 61.11(2.406}| 52.37(2.062) 100{3.937) | 0.10,70.20 | 79.0| 0.6 0.8 514000 | 3080 000
76.200
(3) SBB 48 | SBB 48-2RS 3.12 | 76.200( ) | 120.65047,) | 66.68(2.625)| 57.15(2.250) 110{4.331) | 0.1070.20 | 86.5| 0.6 0.8 616 000 | 3700 000
82,550
(31/4) SBB 52 | SBB 52-2RS 3.92 | 82.5503%,) | 130.1755 )y | 72.24(2.844)| 61.90(2.437) 119(4.685) | 0.13,70.23 | 94.1| 0.6 0.8 722000 | 4330000
88.900
(31/2) SBB 56 | SBB 56-2RS 4.83 | 88.90013%,) | 139.7005 %) | 77.77(3.062)| 66.68(2.625) 128(5.039) | 0.13,70.23 [101.6| 0.6 0.8 837 000 | 5 020 000
95,250
(33/4) SBB 60 | SBB 60-2RS 5.87 | 95.2503%,) | 149.22557,) | 83.34(3.287)| 71.42(2.812) 137(5.394) | 0.13,70.23 [108.4| 0.6 0.8 609 000 | 5760 000
101.600
(4) SBB 64 | SBB 64-2RS 7.07 [101.600¢4 ) | 158.750)6%,) | 88.90(3.500}| 76.20(3.000) 146(5.748) | 0.13,70.23 [115.8| 0.6 0.8 1090000 | 6550 000
107.950
(41/4) SBB 68 | SBB 68-2RS 8.46 107.9504%) | 168.275)%%) | 94.46(3.719})| 80.95(3.187) 155(6.102) | 0.13,70.23 [122.6| 0.8 1.1 1230000 | 7 380000
114.300
(41/2) SBB 72 | SBB 72-2RS 9.94 |114.3004 ), | 177.800)7 )| 100.00(3.937)| 85.72(3.375) 164(6.457) | 0.13,70.23 [129.8| 0.8 1.1 1380000 | 8270000
120.650
(43/4) SBB 76 | SBB 76-2RS | 11.6 |120.65047) | 187.325)7%; | 105.56(4.156)| 90.47(3.562) 173(6.811) | 0.13,70.23 [136.8| 0.8 1.1 1530000 | 9 210 000
127.000
(5) SBB 80 | SBB 80-2RS | 13.6 (127.000( ) | 196.850)77,) | 111.12(4.375)| 95.25(3.750} 183(7.205) | 0.13,70.23 [ 144.9]| 0.8 1.1 1710000 | 10 300 000
152.400
(6) SBB 96 | SBB 96-2RS | 17.6 |152.400(5 ) | 222.250%7, | 120.65(4.750}| 104.78(4.125) 207(8.150) | 0.13 70.23 | 167.5| 0.8 1.1 2 130000 | 12 800 000
Note(') Maximum allowable comer radius of the shaft or housing
Remarks1. The inner ring and the outer ring have an oil groove and two oil holes, respectively.
2. Not provided with prepacked grease. Perform proper lubrication for use.
K25 1N=0.102kgf=0.2248lbs. K26

1mm=0.03937inch
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Maintenance-free Spherical Bushings

GE--EC GE---EC-2RS
(Shaft dia. 15 — 70mm )
Identification number Mass Boundary dimensions Permissible Mounting dimensions Dynamic load | Static load
Shaft (Ref.) mm tilting angle mm capacity capacity

dia degres C G

' O o dy Dy d s

v Without seals With seals kg d| D | B C di isminf2sminl & | o win. | Max@| Max. | wmin. N N
15 GE 15EC 0.032 | 15 | 26| 12 9| 22 03| 03 8 17.5 | 18 235 | 215 19 400 48 500
17 GE 17EC — 0.049 | 17 | 30| 14 | 10 | 25 03| 03|10 | — 19.5 | 20.5 | 27.5 | 425 24500 61 300
20 GE 20EC 0.066 | 20 | 35| 16 | 12 | 92 03| 03 9 225 | 24 325 | 28 34100 85 300
25 GE 25EC - 0.115 | 26| 42| 20 | 16 | 366 | 0.6 | 0.6 7 29 29 375 | 34 55700 139 000
30 GE 30EC | GE30EC-2RS | 0.160 | 30 | 47| 22| 18| 40.7| 06 | 0.6 6 4 34 34 425 | 415 71800 180 000
35 — GE 35EC-2RS | 0.258 | 35 | 55| 25 | 20 | 47 0.6 | 1 — | 4 395 | 395 | 495 | 48 92 200 230 000
40 GE 40EC-2RS | 0.315 | 40 | 62| 28 | 22 | 35 0.6 | 1 4 445 | 45 655 | b4.5 114 000 286 000
45 GE 45EC-2RS | 0.413 | 45 | 68| 23 | 25 | 60 0.6 | 1 4 495 | 506 | 62,6 | 60 147 000 368 000
50 — GE 50EC-2RS | 0.065 | 50 | 75| 35| 82 | 66 0.6 | 1 — | 4 455 | 65 69.5 | 66 181 000 453 000
60 GE 60EC-2RS | 1.10 60 | 90| 44 | 36 | 80 1 1 3 655 | 66.5 | 845 | 79 282 000 706 000
70 GE 70EC-2RS | 1.54 70 |105| 49 | 40 | 92 1 1 4 755 | 77.5 | 99.5 | 91 361 000 902 000

Notes(') Minimum allowable value of chamfer dimensions 7| and 7,
(?) When Spherical Bushings are used with full tilting angle, the shaft shoulder dimension must be less than the maximum value of d,, .
Remark No oil hole is provided.

1N=0.102kgf=0.2248lbs.
K27 1mm=0.03937inch K28
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PILLOBALLS

@PILLOBALL Spherical Bushings - Insert Type
@PILLOBALL Rod Ends - Insert Type
@PILLOBALL Rod Ends - Die-cast Type
@PILLOBALL Rod Ends - Maintenance-free Type
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I Structure and Features

RI€H PILLOBALLs are compact self-aligning spheri-
cal bushings that can support a large radial load and
a bi-directional axial load at the same time.

These bushings are classified by sliding surface
types, namely, insert type, die-cast type and mainte-
nance-free type. In the insert type, a spherical inner
ring makes contact with the special copper alloy bush-
ing with superior run-in properties. In the die-cast
type, a spherical inner ring makes direct contact with
the bore surface of the body of special zinc die-cast
alloy. In the maintenance-free type, a spherical inner
ring makes contact with the special PTFE liner of
maintenance-free type. Thus, a smooth rotational
and oscillatory motion can be achieved with superior
anti-wear and loading properties in each type.
PILLOBALL Rod Ends have either a female thread in
the body or a male thread on the body, and they can
be easily assembled onto machines.

PILLOBALLSs are used in control and link mechanisms
in machine tools, textile machines, packaging
machines, etc. The maintenance-free type is espe-
cially suitable for loading in one direction and is the
best choice for machines in which oil must be avoided
such as food processing machines, or machines
which cannot be re-lubricated.

Structures of maintenance-free type PILLOBALLs

PHS---EC ‘ Special PTFE liner

(Reinforced with copper
alloy meshes)

Spherical inner ring
(Chromium plated)

Body
(Zinc chromate plated)

POS:---EC

Spherical inner ring
(Chromium plated)

Special PTFE liner
(Reinforced with copper
alloy meshes)

Body
(Zinc chromate plated)

LKD)

Structures of lubrication type PILLOBALLs
PB Outer ring

Bushing
(Special copper alloy)

Spherical inner ring
(Chromium plated)

PHS - PHSB

Bushing
(Special copper alloy)

Spherical inner ring
(Chromium plated)

Body
(Zinc chromate plated)

POS-POSB
Spherical inner ring

(Chromium plated)
Bushing i

(Special copper alloy)

Body
(Zinc chromate plated)

PHSA

Spherical inner ring
(Mirror-finished)

Body
(Die cast special zinc alloy)

K30
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M Types

In PILLOBALLSs, the types shown in Table 1 are avail-
able.

Table 1 Type

Lubrication type Maintenance-free type

Type | Spherical Rod end Rod end

Bushings [female thread| male thread [female thread| male thread

nserttype PB  |PHS-PHSBJPOS -POSB
Die-casttype = PHSA —

PHS:--EC|POS - EC

Lubrication Type PILLOBALL Spherical Bushings
Insert Type PB

This type has superior anti-wear properties and high
rigidity. It consists of a spherical inner ring, an outer
ring, and a bushing of special copper alloy with supe-
rior run-in properties inserted in between. The spheri-
cal surface of the inner ring is chromium plated after
heat treatment and grinding. This type is assembled
with a shaft and a housing.

When especially large radial and/or axial loads are
applied, Spherical Bushings with molybdenum disul-
fide (M0S2) treated inner and outer rings are recom-
mended. (See page J17.)

Lubrication Type PILLOBALL Rod Ends
Insert Type PHS, POS, PHSB and POSB

This type has superior anti-wear and anti-corrosion
properties as well as high rigidity. It consists of a
spherical inner ring of which spherical surface is
chromium-plated after heat treatment and grinding, a
body with a zinc chromate treated outer surface, and
an inserted bushing of special copper alloy having
superior run-in properties. This type includes PHS
and PHSB, which has a female thread in the body,
and POS and POSB, which has a male thread on the
body

Lubrication Type PILLOBALL Rod Ends
Die-cast Type PHSA

The spherical inner ring of this type is mirror-finished
after heat treatment and is built in a body of die-cast
special zinc alloy. The sliding surfaces of the inner
ring and body are in close contact with each other.
Thus, this type is an economical rod end with superior
anti-wear and loading properties.

Maintenance-free Type PILLOBALL Rod Ends
PHS---EC, POS---EC

This type has superior anti-corrosion properties as the
body is zinc chromate treated and the spherical inner

K31

ring is chromium plated on the sphere surface after
heat treatment and grinding.

A special PTFE liner, reinforced with copper alloy
meshes, which is superior in anti-wear properties with
little creep deformation is used for lining on the sliding
surface of the body, and this type is maintenance-
free.

PHS ---EC, which has a female thread in the body,
and POS ---EC, which has a male thread on the
body, are available.

M Identification number

The identification number of PILLOBALLs consists of
a model code, a size and any supplemental codes as
shown in the examples.

Examples of identification number

5,
|M0delcode|| Size || i’

rc‘ode &
PHSB 10 NP

Example 1

Bore diameter
(10/16"=15.875mm)
With grease nipple(")

Flash type:NP
Zerk type :NF

Example 2

|M0delcode|| Size | | code

PHS 10 EC L

—J
Bore diameter
(10mm)

Left hand thread(®)

Example 3

PB 10

Bore diameter
(10mm)

Notes(!) Shapes of greace nipple are shown in Fig.1. In case of
no indication of grease nipple type, zerk type is supplied.
(2) Righthand thread is indicated with no code.
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Flash type: NP Zerk type | NF

Fig. 1 Shapes of grease nipple

W Accuracy

The accuracy of PILLOBALLs is shown in Tables 2
and 3. The maximum radial internal clearance of the
insert type is 0.035 mm.

Table 2 Tolerance unit: mm
. . Dimension
Type Dimension - Tolerance
Bore dia. of inner ring d H7
Outside dia. of outer ring D hé
PB Width of inner ri B @
idth of inner ring 04
Width of outer ring C +0.1
PHS Bore dia. of inner ring d H7
POS 0
PHS -+ EC | width of inner ring B
POS--EC — 041
Bore dia. of inner ring d +0.038
PHSB —0013
POSB 0
- R B
Width of inner ring 1 0427
Bore dia. of inner ring d +0.063
PHSA —0.012
Width of inner ring B See Table 3.

Table 3 Tolerance of width 5 of inner ring of PHSA type  unit: mm

d Aps
Nominal bore dia. of inner ring | Deviation of a single inner ring width

Over Incl. High Low
= 14 0 —0.2
14 20 0 —03
20 22 0 —0.4

W Fit
Recommended fits for PILLOBALLs are shown in
Table 4.
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Table 4 Recommended fits

» Tolerance class
Condition
Shaft Housing bore(")
Normal operation h7 H7
Directinally indeterminate loading né, pé N7

Note(!) This is applicable to PILLOBALL Spherical Bushings,
Insert type.

I Selection of PILLOBALL

Load capacities of PILLOBALLs are determined
based on the allowable contact pressure on sliding
surfaces and the strength of body for each type.
Thus, a suitable type and size should be selected
based on the dynamic load capacity Cyq and static
load capacity C; shown in the dimension tables.

Load capacity

© Dynamic load capacity
The dynamic load capacity Cy4 is obtained on the
basis of the contact pressure on the sliding surface.
The dynamic load capacity is used for calculating the
life.
The dynamic load capacity considering temperature
increase is obtained from the following equation using
the temperature factor, which is a correction factor for
the effect of PILLOBALL temperature.
Ca=/11Cq
where, Cq - Dynamic load capacity considering
temperature increase, N
i+ Temperature factor (Refer to Table 5.)
Cy : Dynamic load capacity, N (Refer
to the dimension tables.)

Table 5 Temperature factor f;

Temperature C

Type —30 | +80 |+ 90|+ 100|+120|+ 150
+80 | +90 |[+100|+ 120| + 150| + 180

PB

PHS, POS 1 1 1 1 1| o7
PHSB, POSB

PHS -~ EC _
b0 0 1 1| o9 | 075 085

@ Static load capacity

The static load capacity C; is the maximum static load
that can be applied on the PILLOBALL without break-
ing the inner or outer ring of the PILLOBALL Spherical
Bushing (or the inner ring or body of the PILLOBALL
Rod End), and without causing severe permanent
deformation that will make the PILLOBALL unusable.

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch K32
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Maximum Operating Load

The recommended value of bushing load is obtained
by multiplying the dynamic load capacity C4 by a
numerical factor, which differs depending on the
bushing type and load condition. For PILLOBALL Rod
Ends, the static load capacity C; must also be con-
sidered in determining the applicable bushing load.
Table 6 shows the guidelines for maximum operating
load of PILLOBALLs. When axial loads are added in
addition to radial loads, bending stress occurs in the
body. Pay attention to this bending stress.

Table 6 Maximum operating load

Load direction
Type
Constant Alternate
PB <030 (2¢) =0.9C4
PHS,POS PHSB,POSB| < 0.3C4 (=0.3C,)| (£0.6Cy) =0.2C,
PHSA <0.16C,
PHS--ECPOS-EC [(=C) =08 | (0.5 0.2,

Remark Cgis the dynamic load capacity and Cj is the static load
capacity.
When the magnitude of applied load is within the value
shown outside the parenthesis, it is also within the value
in the parenthesis.

Equivalent radial load

PILLOBALLSs can take radial and axial loads at the
same time. When the magnitude and direction of
loads are constant, the equivalent radial load can be
obtained by the following formula.

where, P . Equivalent radial load, N
F, . Radial load, N
F, . Axial load, N
Y  Axial load factor (Refer to Table 7.)

Table 7 Axial load factor Y

F./F]
0.1 0.2 0.3 0.4 05 | >05
Type

PB
PHS,POS 1 2 3 4 5 |Unusable
PHSB,POSB|

PHS - EC

POS - EC 1 2 3 Unusable

Life

The life of PILLOBALLSs is defined as the total number
of oscillating motions during which the PILLOBALLs
can be operated without failure or malfunction due to
wear, increase in internal clearance, increase in slid-
ing torque and operating temperature, etc.
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As the actual life is affected by many factors such as
the material of the sliding surface, the magnitude and
direction of load, lubrication, sliding velocity, etc., the
calculated life can be used as a measure of expected
service life.

@ Life of lubrication type PILLOBALLs

PB - PHS - POS - PHSB - POSB
[1]Confirmation of p¥ value
Before attempting to calculate the life, make sure that
the operating conditions are within the permissible
range by referring to the p¥ diagram in Fig.2.
When the operating conditions are out of the permis-
sible range, please consult RXCH .
The contact pressure p and the sliding velocity V" are
obtained from the following formulae.

_50p,
Pl
V=5.82X10"4d Bf oo @)

where, p . Contact pressure, N/mm?2
P | Equivalent radial load, N
(Refer to Formula (2).)
C4¢ - Dynamic load capacity considering
temperature increase, N
(Refer to Formula (1).)
V . Sliding velocity, mm/s
dy . Sphere diameter, mm
(Refer to the dimensional tables.)
23 Oscillating angle degrees (Refer to Fig.2.)
when 35", B=5
when rotating, 5 =90
/ Number of oscillations per minute, cpm

&

4
. 2
g
= Permissible range
= 1
. 08
=

0.6
2
S 04
2
2
2
2 o2
153
g
€
S ot :
1 e 5 10 20 50 100 200

Sliding velocity ¥ mm/s

Fig. 2 pV diagram of lubrication type PILLOBALLs

i L .
= \ /. Oscillating angle v
A~ i g//'\\ 4

o

Fig. 3 Oscillating angle

[2]Life calculation
The life of lubrication type PILLOBALLs can be calcu-
lated by the following formulae.

_3.18bb,55 ( Cae )2

d. B P

where, G . Life (Total number of oscillations)
by . Load directional factor (Refer to Table 8.)
by . Lubrication factor (Refer to Table 8.)
b3 © Sliding velocity factor (Refer to Fig. 3.)
C4¢ - Dynamic load capacity considering
temperature increase, N
(Refer to Formula (1).)
P . Equivalent radial load, N
(Refer to Formula (2).)
Ly : Lifeinhours, h
/* Number of oscillations per minute, cpm

Table 8 Load directional factor »; and lubrication
factor b, for lubrication type PILLOBALLs

Load directional factor  &; Lubrication factor b,
Load direction Periodical lubrication

Constant Alternate None Regular
1 5 1 15

LKD)
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Sliding velocity ¥ mmis

Fig. 4 Sliding velocity factor for lubrication type
PILLOBALLs

@ Life of maintenance-free type PILLOBALLs PHS-EG+POS - EC
[1]Confirmation of p¥ value

Before attempting to calculate the life, make sure that
the operating conditions are within the permissible
range by referring to the p¥” diagram in Fig.4.

When the operating conditions are out of the permis-
sible range, please consult RHCM .

The contact pressure p and sliding velocity V" are
obtained from Formulae (3) and (4) on page K6.

Nimm2

Permissible range \

7

0.8
08

0.4

0.2

Contact pressure

0.1 .
1 2 5 10 20 50 106 200

Sliding velocity ¥ mny/s

Fig. 5 pV diagram for maintenance-free type
PILLOBALL Rod Ends

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch K34
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[2] Life calculation

The life of maintenance-free type PILLOBALL Rod
Ends is obtained from the total sliding distance §
which is given in Fig.5 for the contact pressure p
obtained from Formula (3).

The total number of oscillations and life in hours can
be obtained from the following formulae.

G= 16.67><b1 X_I‘S;L ........................... (7)
_ G
= o7 ®)

where, G . Life (Total number of oscillations)
by ' Load directional factor (Refer to
Table 9.)
S . Total sliding distance m
/* Number of oscillations per minute cpm
v : Sliding velocity mm/s
Ly : Lifeinhours h

Table 9 Load directional factor for maintenance-free type PILLOBALLs 57

Load direction Constant Alternate

Load directional factor &, 1 0.2("

Note(") This value is applicable when the load changes compara-
tively slowly. When the load changes rapidly, please con-
sult RIKH , as the factor degreases sharply.

M 0il Hole and Grease Nipple

Table 10 shows the specifications of oil hole and
grease nipple on the outer ring or body. When a
grease gun that fits the grease nipple is required,
please contact THCH .

For PILLOBALLs without an oil hole and grease nip-
ple, apply grease directly on the spherical surface.

Table 10 Specifications of oil hole and grease nipple

Type
,m Specification
d mm
PB 10il hole + oil groove
d=4 None
PHS
4<d With grease nipple
d=4 None
POS 4<<d=6 10il hole
6<d With grease nipple
PHSB - POSB None(")
PHSA With grease nipple
PHS-EC, POS--EC None

Note(") Grease Nipple is available for size 4 or larger with
saplemental code.

Table 11 Types and Dimension of Lubrication Nozzles

Type Dimension

126 )
Width across.

Width across.
flats 12

$ s A-5126T 2
E 4 o ]
4 of 2
z - < PT1/8
[~y
@
5 1 I
& T —— . 120 2
2 o = W dih zcross W across
= 10 20 50 100 200 500 1000 X 10° , - ——laial2
2 Total sliding distance  § m A-5120R N
S ———
Fig. 6 Contact pressure and total sliding distance for e
maintenance-free type PILLOBALL Rod Ends
120 29
‘W dth across idth across
L2

M Lubrication

Maintenance-free type PILLOBALL Rod Ends have a
sliding surface lined with a self-lubricating lining.
Therefore, they can be used without lubrication.
Lubrication type PILLOBALLs are not provided with
prepacked grease. Perform proper lubrication for
use. Operating without Iubrication will increase the
wear of the sliding contact surfaces and cause
seizure.
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B-5120R

PT1/8

Remark HSP-3(Yamada Corporation)can be used for them.
The above nozzles can be atached on the standard
grease gun shown below.

Body of grease gun

M Operating Temperature Range

The maximum allowable temperature for Lubrication
type PILLOBALLs is +180°C for the insert type and
+80°C for the die-cast type.

The maximum allowable temperature for Maintenance-
free type PILLOBALL Rod Ends is +150°C.

M Precautions for Use

@ Tightening depth

The recommended tightening depth of the screw into
the PILLOBALL Rod End body is shown below.

Insert type and maintenance-free type: 1.25 times the
nominal thread dia. or more.

Die-cast type: 2 times the nominal thread dia. or
more.

@ Allowable tilting angle
The allowable tilting angle differs depending on the
mounting structure as shown in Table 11.

LKD)

Table 12 Allowable tilting angle

unit: degree
d PB(!), PHS, POS PHSA
Bore diameter| PHS - EC, POS - EC
Ll o 253 O (53
3 7 13 = _
4 7 13 = _
> g 18 7 13
o g 18 7 13
8 8 14 8 14
i 8 14 8 14
12 8 13 8 13
14 10 16 9 16
i® 0 15 9 15
& 0 15 9 15
2 9 15 9 15
22 10 15 o 15
25 9 15 = _
28 9 15 = _
30 10 17 = _

Note(") In the case of the PB series, ) is applicable in general.

Table 13 Allowable tilting angle for inch series

unit: degree
Tl I
PHSB 2 POSB 2 8 16
PHSB 2.5 POSB 2.5 7 12
PHSB 3 POSB 3 6 10
PHSB 4 POSB 4 7 13
PHSB 5 POSB 5 6 10
PHSB 6 POSB 6 6 11
PHSB 7 POSB 7 7 11
PHSB 8 POSB 8 6 9
PHSB 10 POSB 10 7 11
PHSB 12 POSB 12 6 10
PHSB 16 POSB 16 7 14

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch
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Lubrication Type PILLOBALL Spherical Bushings [QRECENLTE Lubrication Type PILLOBALL Rod Ends [REEENNEAVTINENE EHITGEER

PB PHS
Mass Boundary dimensions mm Dynamicload | Staticload Mass Boundary dimensions mm Dynamicload | Staticload
Identification (Ref) Gy Gy Identification (Ref) gl Bl
number (1) | Ball dia. Cd CS number Thread 0] Ball dia. Cd CS
d D C B @l || P mm d G dol Cr|Bldi| s ri || Is| W ds|d Fism mm
g {inch) N N 9 {inch) N N
PB 5 85| 5| 16 |6 g | 7.7 o2 ”)-3/152 3270 | 7850 PHS 3| 57| 3[m 3xo05 [12] 45 | 6 52| 27| 21]10| 3 | 55| 5 | 65| 0.2 (7*;38 1750 3670
12.700 9.525
PB 6 | 13 6|18 |65 9| o |02 |39 4200 10100 PHS 4| 119 4|m 4x07 [14] 53 [ 7[ 65| 31f 2412] 4 |8 | 8 | o5 02| P25°) 2480 4680
16.875 1112
PB 8 | 24 8|22 |9 |12 104 02|58 7010 1680 PHS 5| 165 5|M 5x08 [16| 6 [8[ 77| 35| 27]1a] 4 [0 | 0 |11 foz|"}}1%) 3270) 5730
19.050 12.700
PB10 [ 39 | 10| 26 [105 | 14 [129] 02 [199%0| 9810| 23500 PHS 6| 25 | 6|mex1 [18] 675[ of o | 39f 3of1a] 5 [11 |10 |13 fo2 |22 4200) 6910
22.225 16.875
PB12 | 58 | 12| 30 |12 | 16 [1.54] 02 |*32%| 13100 | 31400 PHS 8| 4 | 8|mex12s[22| o [12[104) 47| 36|17 5 [14 |128)16 |02 |">E1®) 7010/ 10200
25.400 19.050
PB14 | 84 | 14| 34 |135 | 19 [169] 03 [*5%°| 16800 | 40400 PHS10 | 72 [10|M10x15 [26{105 [14[129] s6f 4|21 e5[17 |15 |19 [ o2 |"D90) 9810|1330
28.575 22225
PB16 | 111 16 | 38 [15 [ 21 |19.4] 03 [*P7°| 21000 | 50400 PHS12 | 107 |12|M12x1.75[30|12 ~[16[15.4) 65| Bo|24| 65[19 [17.6)22 [ 0.2 |?Z7%° |13 100/ 16 900
31.750 25.400
PB18 | 160 | 18 [ 42 |165 | 23 [21.9] 03 |3]7%0| 25700 | 61600 PHS 14 | 160 |14[M1ax2 |34|135 [19[169] 74f 57|27 8 |22 [20 |25 | 02 (%542 |16800| 20900
34.925 28575
PB20 | 210 | 20 | 46 [18 | 25 [24.4] 03 [3%92°| 30800 | 74000 PHS16 | 210 [16|M16x2 [3s|15 [21[19.4) 83| ea|33] & [22 |22 |27 [ 0.2 |%5?]% 21 000|25 400
PB22 | 265 | 22 | 50 |20 | 82 | 25.8] 03 3?1-}2?0 37400 | 89700 PHS 18 | 205 |18|M1sx15 [42|165 |23|21.9] 92| 71]36|10 |27 |25 [31 | 0.2 3(11-;30 25 700| 30 200
PB25 | 390 | 25| 65 |22 | 31 | 20.6| 06 42,1-1?52 46200 | 111 000 PHS 20 | 380 |20|m20x15 [46]18 |25|24.4{ 100| 77]40|10 |30 [27.5|3¢ | 0.2 3;‘1-%5 30800| 35 500
PB28 | 410 | 82| 62 |25 | 35 |323| 06 47)1'%5 58 400 | 140 000 PHS 22 | 490 |22|m22x15 [s0]20 |28|25.8] 100] e4|43[12 [32 |30 |37 |02 3%}30 37 400/ 41700
PB30 | 610 | 30| 66 |25 | 37 |348] 06 592-8?0 62300 | 149 000 PHS 25 | 750 |25|m24x2 [eo|22  |31]|20.6] 124] 94ag|12 [36 [335|42 | 06 4(21-18132 46200{72 700
PHS 28 | 950 |28|m27x2 66|25 |35]32.3| 136| 103|83|12 |41 [37 |46 | 0.6 4(71-%5 58 400/ 87 000
PHS 30 |1 130 |30[m30x2 [70|25 |37|34.8] 145| 110]56|15 |41 [40 |50 | 0.6 5%820 62 300| 92 200
Note(') Minimum allowable value of chamfer dimensions 7 and 7 Note(') Minimum allowable value of chamfer dimension 7 |
Remarks1. The outer ring has an oil groove and an oil hole. Remarks1. Neither oil hole nor grease nipple is provided for PHS with an inner ring bore diameter d of 4 mm or less.
2. Not provided with prepacked grease. Perform proper lubrication for use. For others, a grease nipple is provided on the body.

2. Not provided with prepacked grease. Perform proper lubrication for use.
3. When a metric fine thread specification is required, please contact ZIGH .

1N=0.102kgf=0.2248lbs. K38
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Lubrication Type PILLOBALL Rod Ends [REERNN AN EIERIEER Inch series PILLOBALL Rod Ends [REEEMN AN REI NGRS
By
2 B.
o)\ B =
&y = E e

L

=

® .

o
-

g

POS
PHSB
Mass Boundary dimensions mm Dynam'\c.\oad Stat'\c\pad Mass Boundaryqimensions Dylgg(rjnic Sléegtiic
dentification| (Ref) cagcwty LY Identification | Fef! T capacity | capacity
number Thread (1| Ball dia. d Cs number Thread (n|Ball dia Cq Cs
d G d,| Ci | B| 4 15 i {1 Psmi mm d SI\D|B|Bi|di|L| I |Li|Ly| W|Dy1|D2|rsmind mm
g {inch) N N 9 class 3B {inch)| N N
POS 3 5.0/ 3|M axos |12] a5 | 6| 52| 33| 27|15/ 0.2 7(-5;?8 1750| 1220 PHSB 2| g V70 [S2UNCI191| 4Tof 635f 475| 2657 475) 2069 953[ 635 635 7.92) 03 | T38| (oo | g
1 A0 1380 |0 469 18T 2500 1smfir.0a6)f( 18T 812|¢ 375 .2500( 2500} 312t 012 ( Ko
9.5625
POS 4| 81] 4[Max07 |14] 53] 7] 65] 37] 30[17]02] ') 2480| 2060 pHsB 2.5 | 11 | 397 [onclwar | sssf 71af 632 23q 475|209 9saf 114 214 eraf 03 f o] LN o
POS 5| 125| 5|m sx0s |16| 6 el 771 21| 33|20l 02 |11112] 3970| 3340 ) {1662 [{ 16401 [( 5621} 219 28t 209011581 emf( .a7aif¢ arm 2anfe 2sn)i 3uac 012 ) ¥
. . . . P
() PHSB 3| 1t 4826 |-32UNF[ 15.88| 6.35| 7.92| 7.77 34.93| 4751 2697 14.27| 7.92| 7.92]1031] 03 | 11.112 3460 | 9090
POS 6| 19 | 6[mex1 |18| 675 9| 9 | 45| 36[22]02 1%-;2?0 4200| 4730 00|t 1900 o sl 2ol il aoaliammfi tenfnosal: senls anft sl sl o ) 7
15.875 6.350 |-28UNF| 19.05 | 7.14| 9.53| 9.02| 42.85 4.75] 33.319.05| 9.53| 9.53]11.89] 05 |13.097
POS 8| %2 | 8|Mex125)22] 9 |12]104] 35] 42]25]02] 7y | 7010] 8640 PHSB 4| 1\ eani asoo 0 o)y s asslnsmnl anlinanal ool sl ol o oo ) 50 | #5%0 | 20
POS 10 54 | 10| M10Xx1.5 |26|10.5 | 14| 12.9| 61 48] 29| 0.2 1?'%;0 9810| 13 300 PHSB 5| % 7.938 |-24UNF|22.23 | 8.74|11.10{11.35) 46.02] 4.75] 3493 19.05{11.10] 11.10) 12.70| 05 15875 6800 | 16500
29.995 {.3125}|( 31281 | .870}|{ .34a)|( .437H|( 441 |(1.812)( 18T |(1.375)|{ .TB0N( .437H|( .4373|( .500})( .020)
POS 12 85 |12|M12x17.5|30|12 16| 15.4| 69| 54|33]|0.2 ('7/) 13 100| 16 900
2 PHSB 6| 5 9525 |-24UNF|25.40 {10.31]12.70 | 13.13] 53.99 6.35 41.2(123.80 1427114271746 18.256 9930 | 21600
POS 14| 126 |14|m1ax2 |34]135 |19|169| 77| 60|36]0.2 2?1-4()’0 16 800 | 20 900 a0 ¢ amsonom ol sl smleisl zsofnes| s seat ssali sanl: ozo» ) 8)
11.112 |-20UNF| 2858 | 11.10| 14.27 ] 14.88] 60.33] 6.35| 46.02| 26.97 | 15.88 15.88 19.05 20638
28.575
POS16| 185 |16|M16x2 |38|16 |21|19.4| 58| 66]|40(0.2|% ™| 21000 26400 PHSB 7| 8\ i cam sl anly o) 500 1237511 safasu)ioea sl s o 020>| 1200 | 26100
31.750
POS 18| 260 [18|M18x1.5 |42|165 | 23| 21.9| 93| 72| 44| 0.2 25 700| 30 200 12.700 |-20UNF| 33.32 | 12.70| 15.88 | 17.73| 70.64 6.35| 53.98 30.15 | 19.05) 19.05 | 22.23 3812
A =R {5000} 5000 |{1.312}|{ .B00}( .625}|( .6981|(2.781)( .250}|(2.125}}{1.187)|( .7B0H( .750H|( .875}|( 020) 1800 | 36200
34.925
POS20| 340 |20M20>15 |64]18 125]24.41101] 78|47]0.2|3)™ 30 800| 35500 PHSB 10 151|157 [18UNF|se10 | 1427 {1905 2131 | ose 72| sosefsnofo22a) 2228 ol 05 fopsrs| o ook
P0S 22| 435 |22|Maz15 |50l20 |e2| 258 |109| 8251|022 3819 37 400| 41700 1 a50 |1 62501 [rn5001 ) 562 Taift .semifiazsa] 312fcesomfirs0n] a7sif¢ 7 )i1.000)e 020» (1%
: ) ) (1Y)
19.050 |-16UNF| 44.45 | 17.45 | 22.23 | 24.84| 95.25) 7.92| 73.03| 44.45 | 25.40| 25.40 | 28.58 33.338
POS25| 650 |25|m2ax2 |e0f22 |31]206|124| 94|5706 42)1-%?2 46200 72 700 PHSB 1228 | o0 7500 Jazsn| cenls srsi s7a 13755>|< 1) 12.875111.750) <1.ooo>|<1.ooo> <1.125>|< 020>| w5 | 20| 00
47.625 25.400 |-12UNF| 69.85 | 25.40 | 34.93 | 32.23 [139.70| 11.07 |104.78 53.98| 38.10] 38.10 | 44.45| 05 | 47.625
POS 28| 875 |28 X 66 |25 35| 323|136 130| 62| 0.6 58 400 | 87 000
M27 2 17 Ak T B {1.0000} | (1.2500} |2.750) (1.0001|(1.375}(1.269} 15500 { .436){(4.125}](2.125) (1,500 {1.500}){1.750}|{ 020 )1 75) 59300 | 86800
POS30(1070 |30|M30x2 70|25 |37|34.8|145]110|66|06 5%-8?0 62 300| 92 200
Note(') Minimum allowable value of chamfer dimension 7 | Note(') # min stands for minimum allowable value of chamfer .
Remarks1. Neither oil hole nor grease nipple is provided for POS with an inner ring bore diameter & of 4 mm or less.
For those with an inner ring bore diameter d of 5 to 6 mm, an oil hole is provided on the body. For others, a grease nipple is
provided on the body.
2. Not provided with prepacked grease. Perform proper lubrication for use.
3. When a metric fine thread specification is required, please contact JSCH .
K39 1N=0.102kgf=0.2248lbs. K40
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PILLOBALL
Inch series PILLOBALL Rod Ends [REERNN AN EIERIATEER]

POSB

Mass Boundary dimensions Dynamic | Static

P (Ref.) mm(inch) load load

Identification k capacity | capacity

number Thread (1 | Ball dia. Cyq Cy
d S D B B dl I L Ly | #smin mm

g class 34| {inch) N N

3175|-32UNC| 11.91| 475 | 6.35| 475 29.77| 2380 1270 | 0.3 | 7.938

R {12500 ¢ 13801 | { 469 | ¢ 187} | {2500 | ¢ 187y | 1172y | ¢ 937 | ¢ 500y | ¢ 2| (3 180 2160
3967|-32UNC| 1427 | 556 | 7.14 | 632 35.71| 2858] 1588 | 0.3 | 9525

SRS I {.1562)f { 1640 | 562) | .219) | { .281) | { .249) | (1.408) | (1.125) | { 625) | { .0120| ) P 2600 3370
4826|-32UNF| 15.88 | 635 7.92| 7.77| 39.70| 31.75] 1905 [ 0.3 | 11.112

e {1900} { 1900} | { .625) | ¢ 250} | { .312) | { 308} | (1.563) | (1.250) | ¢ 750} | ¢ 12| () 3460 480
6.350|-28UNF| 19.05 | 7.14 | 953 | 9.02 | 49.20| 3967|2540 [ 05 | 13.097

AR e B {.2500){ { 2500} | { .750) | { 281} | { .375) | { .355) | {1.937) | (1.562) | {1.000) | { .0200| (%) 4550 8870
7938|-24UNF| 2223 | 874 | 1110 | 11.35 | 58.72| 4763|3175 | 05 | 15875

AR S e { 312500 31250 |{ 875) | { 344} | { 437y | { 4470 | (2312) | (1.875) | (1.250) | ¢ 0200| ) ) 6800 | 14200
9525|-24UNF| 25.40 | 10.31 [ 1270 | 13.13 | 61.93| 49.23| 3175 05 | 18.256

Ao E B { 3750)] { 3750} | {1.000) | { 408} | { 500} | { 517} | (2.438) | (1.938) | {1.250) | { .0200| ) 5 9230 | 21600
11112 -20UNF| 2858 | 11.10 | 14.27 | 14.88 | 68.28| 53.98] 3493 | 05 | 20.638

s {4375)) { 4375) | {1.125) | { 437) | { 562) | { 586} | (2.688) | (2.125) | (1.378) | { .0200| (B 11200 126100
12.700|-20UNF| 33.32 | 12.70 | 15.88 | 17.73 | 78.59| 6193 38.10 | 05 | 23.812

POSB 8 12 {5000} { 5000} | {1.312) | { 500} | { .625) | { .698) | (3.094) | (2.438) | (1500} | { .0200| { %) 1800 | 36200
15.875|-18UNF| 38.10 | 14.27 | 19.05 | 21.31 | 85.73| 66.68] 4128 | 05 | 28575

sl {6250)] { 6250} | 11.500) | { 562} | { .750) | { .839) | 13.375) | (2.625) | {1.625) | { .0200| (1} 20000 | 39300
19.050|-16UNF| 44.45 | 17.45 | 22.23 | 24.84 | 95.25| 73.03| 4445 | 05 | 33.338

U {.7500)f { 7500} | {1.750) | { .687) | { .875) | { .978) | (3.750) | (2.875) | {1.750) | { .0200| (1 %) 28500 | 55000
25.400|-12UNF| 69.85 | 25.40 | 34.93 | 3223 | 139.70| 104.78| 5398 | 05 | 47.6%5

RSB 1 12 11.00001] {1.2500} | {2.750} | {1.000) | {1.375) | (1.269) | (5.500) | {4.125) | 12.125) [ ¢ 0200 17 89300 | 112000

Note(') # min stands for minimum allowable value of chamfer 7.
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Lubrication Type PILLOBALL Rod Ends [BEEEE N VNN EENIEES

a2

&

s
ol all
[
PHSA
Mass Boundary dimensions mm Static\9ad
Identification (Ref) cagcwty
number Thread (hy[Ball dia] ¥
d G d, | Cy | B|d; Iy |hy| | Is | W] da |dLismm] mm
[¢] {inch) N
PHSA 5| 17| 5|msx08 |17 | 6 | 8| 7.7 36.5|27| 16| 4 | o] o [11] 0.2 1}-3/161)2 5470
PHSA 6| 25| 6|M ex1 |195| 675 9| 9 | 39.7{30| 16| 5 [11]10 [13] 0.2 1%-;30 6760
15.875
PHSA 8| 45| 8[msx125(24 |9 |12[10.4f 48 |36]19[ 5 |14]125[16] 02 ['257°(10 200
PHSA 10| 70| 10|M10x15 |28 |105 |14[12.9] 57 |43|23]| 6.5[17]15 [19] 0.2 1?-%’0 13100
PHSA 12 | 105 | 12| M12x1.75|32 |12 | 16154 66 |50|27]| 6.5[19]17.5 22] 0.2 2%-?/55 16 400
PHSA 14 | 155 | 14| m14x2 |36 [135 | 19169 75 |57 30| 8 |22]20 |25] 0.3 2?1'4()’0 20 000
PHSA 16 | 190 | 16| M16x2 |40 |15 |21[19.4] 82 |e4|36] 8 [22]22 |27] 0.3 2?1-%5 23900
PHSA 18 | 290 | 18| M18x1.5 |45 |16.5 | 23[21.9] 93.5| 71| 40|10 [27]25 |31] 0.3 3}1-;5’0 28 800
PHSA 20 | 400 | 20| m20x15 |49 [18 | 25]|24.4{101.5] 77| 23|10 |30]27.5|34] 0.3 3‘(‘1'%5 33 400
PHSA 22 | 500 | 22| M22x15 |54 |20 |28|25.8|111 |84|47]12 [32]30 |37] 0.3 3?1-1%()’0 40 400
Note(') Minimum allowable value of chamfer dimension 7 |
Remarks1. A grease nipple is provided on the body.
2. Not provided with prepacked grease. Perform proper lubrication for use.

3.

When a metric fine thread specification is required, please contact XICH .

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch
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Maintenance-free Type PILLOBALL Rod Ends NUGNEEMEERITEER Maintenance-free Type PILLOBALL Rod Ends NNV EEHITGEEE

.Gr
POS---EC

Mass Boundary dimensions mm Dynamic load | - Staticload Mass Boundary dimensions mm Dynarnic load) Static load

Identification (Ref.) cagcny capgcny Identification (Ref) cagcwty cagcwty
number Thread (1y|Ball dia. d g number Thread (1| Ball dia. d ¥
G |d2| C1 |B|di|la || s | Is | W|d3|dL fismid mm d G dy| C1r | B dr | 2| 2 |11 fismid mm

9 (inch) N N g (inch) N N
PHS 3EC| 57| 3[m 3xo05 |12| 45 | 6| 52| 27|12]10 | 3 | 55| 5 | 65| 0.2 ,7-%38 3500 2480 POS 3EC| 50| 3|m axos [12] 45| 6| 52| 33|27 |15/ 0.2 7)-5;58 3500| 1220
PHS 4EC| 11.9| 4|m 4x07 |14] 53 | 7| 65| 31|24f12 | 4 | 8 | 8 | 9.5] 02 ?%5 4.950| 3260 POS 4EC| 81| 4|m 4x07 [14]| 53| 7| 65| 37|30 |17] 0.2 ?-%5 4950| 2060
PHS 5EC| 165| 5|m 508 |16] 6 | 8] 7.7 as|27]125| 4 [ 9 [ 9 [11 |02 1,1'3/1:)2 6540| 4010 POS 5EC| 125 5|m 5x08 |16| 6 | 8| 77| 41| 33 |20 0.2 ”)-3/152 6540| 3340
PHS 6EC| 25 | 6[m 6x1 |18| 675| 9| 9 | 39|20]135| 5 |11 [10 |13 [ 02 1)2-;30 8410 4940 POS 6EC| 19 | 6|m 6x1 |[18]| 6.75] 9| o | 45| 36 |22]0.2 1%-;;’0 8410| 4730
PHS 8EC| 43 | 8|m sx125]|22] 9 |12[10.4] 47|38[16 |5 [14 |128]16 | 02 15’-%5 14 000| 7760 POS 8EC| 32 | 8|m sx1.25[22| 9 |12]| 104 35[ 42 |25(0.2 15'%5 14000| 7760
PHS10EC| 72 |10|m10x1.5 |26]10.5 |14[12.9| 56]43[19.5] 6517 |15 |19 | 02 1?'230 19 600/ 10 500 POS 10EC| 45 |10|m10x15 |26[105 | 14| 129 61| 48 | 92| 0.2 1?-%30 19 600 10 500
PHS 12EC |107 |12|M12x1.75]30|12  |16[15.4] e5|50[24 | 65[19 |17.8]22 | 02 2)2-?/82)5 26 200( 13 700 POS 12EC| 85 | 12|m12x1.75|30|12 | 16| 15.4| 69| 45 | 33| 0.2 2%%5 26 200| 13 700
PHS 14EC |160 |14|M14x2  |34]135 |19[16.9| 74|57[27 | & [22 |20 |25 | 02 251-420 33 600| 17 200 POS 14EC|126 |14|M1ax2 |34|135 | 19| 169 77| 60 | 36| 0.2 2?1-4()’0 3360017 200
PHS 16EC 210 |16|m16x2 |38|15 |12[19.4 83|6als3 | & [22 |22 |27 | 02 2‘)31'%5 42 00|21 100 POS 16EC|185 |16|M16x2 |38|15 |21|19.4| 58| 66 |40 0.2 2‘(31-%5 42 000| 21 100
PHS 18EC 295 |18[M1sx15 |42[165 |23[21.9] 92|71|36 [10 |27 |25 |31 | 02 3;1-;30 51 400| 25 100 POS 18EC 260 | 18|M18x15 |42]|16.5 | 23| 21.9| o3| 72 | 44| 0.2 31(1-;50 51400 25 100
PHS 20EC |380 |20|m20x1.5 46|18 |25[24.4] 100]77[20 [10 [30 |27.5|34 | 02 3;‘1-%5 61 600| 30 000 POS 20EC [340 |20|M20x15 | 64|18 | 25| 244|101 78 | 47| 0.2 3‘(‘1-39/55 61600 30 000
PHS 22EC 490 |22|m22x1.5 50|20 |28[25.8] 100]92[41 [12 [32 |30 |37 | 02 3‘)31-;30 74.700| 36 400 POS 22EC (435 | 22|m22x15 [50]|20 | 82| 25.8|109| 48 |51 0.2 3%;2()’0 74700/ 36 400
Note(') Minimum allowable value of chamfer dimension 7 | Note(') Minimum allowable value of chamfer dimension 7 {
Remarks1. Neither cil hole nor grease nipple is provided. Remarks1. Neither cil hole nor grease nipple is provided.

2. When a metric fine thread specification is required, please contact RICHI . 2. When a metric fine thread specification is required, please contact RECH].

K43 1N=0.102kgf=0.2248lbs. |44
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L-BALLS

@®L-Balls
@L-Ball Dust Cover

K45

I Structure and Features

L-Balls are self-aligning rod-ends consisting of a
special die-cast zinc alloy body and a studded ball
which has its axis at right angles to the body.

They can perform tilting movement, oscillating move-
ment and rotation with low torque, and transmit power
smoothly due to uniform clearance between the slid-
ing surfaces.

Their superior wear resistance assures stable accura-
cy for long periods of time, and maintenance is sim-
ple. They are very economical bearings.

For these reasons, they are widely used in link mech-
anisms in automobiles, construction machinery, farm
and packaging machines, etc.

W Types

L-Balls are available in various types as shown
in Table 1.

Table 1 Type of L-Balls

Type L-Ball L'ii'\'/::m
Model code |  LHSA | LHS PRC
L-Ball LHSA

These are compact rod-ends in which the spherical
part of the ball-stud are held by the special die-cast
zinc alloy body. There is a dust cover on the stud
side and good quality lithium soap base grease is
prepacked. They can be run for long periods of time
without re-lubrication and have excellent |ubrication
and anti-dust properties.

As shown in the structural drawing, these rod-ends
are classified into 3 types by size. In addition, the
ball-studs of LHSA 10 and lower are formed in one
solid body, but those of LHSA 12 and higher, which
are used under large loads, have the stud friction-
welded to a high precision steel ball to give greater
resistance to wear.

L-Ball LHS

These rod-ends have a friction-welded ball-stud, and
a special die-cast zinc alloy body which houses the
spherical surface of the high precision steel ball.
There is an almost complete contact across the slid-
ing surfaces, and the uniform clearance guarantees a
stable bearing life.

An L-Ball dust cover can be attached to these rod-
ends. If the rod-ends are lubricated with lithium soap

LKD)

Structures of L-Ball LHSA
LHSA 4 -

Ball-stud

Bushing
(Low carbon steel)

LHSA 5.6 oty

Ball-stud

Dust cover

Bushing
(Copper alloy)

LHSA 8 and upwards
Body

Ball-stud

N E—

Dust cover
(Fixed to the body)

Bushing
(Copper alloy)

Structure of L-Ball LHS
LHS

-

Ball-stud

base grease, they have excellent lubrication and anti-
dust properties and can run for long periods of time
without re-lubrication.

When the L-Ball LHS is delivered with a dust cover on
request, lithium soap base grease is prepacked.
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L-Ball Dust Cover PRC

This is for the L-Ball LHS series. It is made of special
synthetic rubber which has excellent resistance to oil
and ozone. The cover offers very effective dust pro-
tection and prevents grease leakage.

W Identification Number

The identification number of L-Balls consists of a
model code, a size and any supplemental codes as
shown in the examples.

Examples of identification number

Example 1 (Female thread of the dodx
:In case of right-hand threaded)

LHSA 8

Size of thread
M8)

Example 2 (Female thread of the hody
. In case of left threaded)

|M0delcode|| Size || ;ode

LHSA 8 L

Example 3 (when a dust cover PRC is
attached to LHS)

|M0delcode|| Size ||“ rrc‘ode

LHS 8 D

K47

W Accuracy

The accuracy of L-Balls is shown in Table 2.
Table 2 Tolerance

LHSA LHS

\
unit: mm

Type Dimension symbol Tolerance

I3 +0.5
LHSA 0

4 —02(M

2 +0.4
LHS

vV hé

Note(") This dimensional tolerance applies to LHSA 5 and higher.

M Selection of L-Balls

The static load capacity and maximum operating load
of L-Balls are determined in consideration of the
strength of the ball stud and the body. Accordingly, L-
Balls are selected on the basis of the static load
capacity Cg shown in the dimension table and the
maximum operating load shown in Table 3.

Static load capacity

The static load capacity Cs shown in the dimension
table represents the allowable axial force ¥ which is
determined by the mechanical strength of the ball-
stud at the section 'A' under the bending moment due
to the force F as illustrated in Fig. 1. If F increases
beyond the static load capacity, deformation will begin
at A, leading to breakage.

Fig. 1

Maximum operating load

J0IK[0]
M Lubrication

LHSA is prepacked with lubricating grease ALVANIA
GREASE 2 (SHELL). LHS is not provided with
prepacked grease. Perform proper lubrication for
use.

Operating LHS without lubrication will increase the
wear of the sliding contact surface or cause seizure.

M Operating Temperature Range

The maximum allowable temperature for L-Balls is
+807T.

M Precautions for Use

@ Depth of thread
It is recommended that the depth of thread
engagement into the body is more than twice the
nominal diameter of thread.

@ Permissible angle of tilt
The permissible angle of tilt is shown in Table 4.

Table 4 Permissible angle of tilt

The strength of the body must also be taken into con-
sideration when L-Balls are operated in a high-tem-
perature or low-temperature atmosphere or receive
repetitive loads of long duration or shock loads. A
guideline for maximum operating load of L-Balls is
shown in Table 3. When the fixing bolt in the main .
body is fixed and a load is applied in the direction of unit: degree
F’, the bending stress in the fixing bolt must be taken Nominal dia. mm LHSA LHS
into consideration. 4 “ “
Table 3 Maximum operating load unit: N g S e
Identification Maximum Identification Maximum 6 17 17
number operating load number operating load 8 18 18
LHSA 4 840 LHS 5 880 14 19 19
LHSA 5 1180 LHS 6 1080 12 19 19
LHSA 6 1080 LHS 8 1630 14 20 20
LHSA 8 1900 LHS10 2100 16 = 20
LHSA10 2170 LHS12 2620 18 = 21
LHSA10M 2170 LHS14 3190 20 = 20
LHSA12 2 790 LHS16 3820 22 = 21
LHSA14 3 540 LHS18 4610
= = LHS20 5 340
= = LHS22 6 460

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch K48
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D L
2
/N
N i
_ Q|
-~ = 2
o . LHSA 8
= \I LHSA 10
LHSA 10M
P S LHSA 12
s LHSA 14
Mass Boundary dimensions mm Static load
(Ref.) capacity
Identification number Thread Ball dia. Cy
g S V D I Ll Lz ll Wl Wz(‘) Dl D2 Vi P Zl Zz Z:;
N
LHSA 4 1M |M 4%x07 | 4| 14 |25 18 814 8| — | 8 10 |19.5]%55 7 7 5 8 880
LHSA 5 27 |[M 5X0.8 5117 |385| 30| 16 | b 10| — |10 12 |325| 8 12 |13 |10 11.112 1180
LHSA 6 27 |[M 6X1 6119|395/ 30|16 |5 10| — |10 12 |3256| 8 12 |13 |10 11.112 1670
LHSA 8 64 |M 8X1.25| 8| 24 |48 36|19 |5 14 | 14 |13 16 |41.5|10 1.54|17 |12.5| 15 4380
LHSA 10 160 |M10X 1.25| 10 | 82 |57 43 | 23|65 | 17 | 17 |15 19 149 |12 16 |21 |17 19.05 7 400
LHSA 10M | 160 [IM10X 15 | 10 | 82 |57 43 | 23 |65 | 17 | 17 |15 19 |49 |12 16 |21 |17 19.05 7 400
LHSA 12 180 |IM12 X 1.75| 12 | 34 |67 50 | 27 | 65| 19| 19 |17.5| 22 |64 |14 20 |30 |20 22.225 9900
LHSA 14 260 |M14X 2 14 | 38 |76 57 | 30 | 8 22|22 |20 25 |27 |17 22.5|33.5(22 25.4 14 600
Note(') Previous specification does not have the flat surfaces of /5 dimension.

Remarks1. The item marked k is manufactured with a neck diameter of @ 3.4. The item marked i is manufactured with a diameter of @ 5.5
instead of a width across flats.
2. Provided with prepacked grease.

1N=0.102kgf=0.2248lbs. K50
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LHS

Mass Boundary dimensions mm Static load
{Ref.) capacity
Identification number Thread Ball dia. Cs
g S V| D B L |Li|L,| 4 W\ D |Dy| 2 | P 21| 4o 45 N
LHS 5 22 |[M 5X0.8 5 |17 6 355|127 |16| 4 91 9 11 |305| 8 10 |15 11| 11.112 2 080
LHS 6 32 [M 6X1 6 |19.5| 6.75| 39.7| 30| 16| 5 11 |10 13 |36.5| 10 11.5|18.5| 14 | 12.7 3920
LHS 8 60 [M 8X125| 8 |24 9 48 |36|19]| 5 14 |12.5| 16 |44 11 14.5|21.5| 15 | 15.875 4900
LHS 10 102 {M10X 1.5 | 10 |28 |105 | 57 |34 |23| 65| 17 |15 19 |62.5| 13 17 |26 18 | 19.05 7 640
LHS 12 160 |M12X17.5| 12 |23 |12 66 | 50|72 6.5| 19 |17.5] 22 |61 17 20 |30 20 | 22.225 | 12 400
LHS 14 227 (M14X 2 14 |36 |135 | 75 |57 |30| 8 22 |20 25 |69 17 225|335 22 | 254 14 600
LHS 16 300 (M16X 2 16 |40 |15 84 |64|36| 8 22 |22 27 |74 19 24.5|35,5| 23 | 28,575 | 19 500
LHS 18 445 IM18X 15 | 18 |45 |16.5 | 39.5|/17 | 40 |10 27 |25 31 |84 22 27.5140.5| 25 | 31.75 25600
LHS 20 580 (M20X 1.5 | 20 |49 |18 101.5| 77 | 43 |10 30 | 27.5]| 43 |920.5] 24 30 |43 27 | 34.925 | 31600
LHS 22 765 |M22X 15 | 22 |54 |20 111 84 | 47 |12 23 |30 37 |99 27 32.5|47.5| 30 | 38.1 39 800

Remark Not provided with prepacked grease. Perform proper lubrication for use.

1N=0.102kgf=0.2248lbs.
K51 1mm=0.03937inch K52
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L-Ball Dust Cover

H
~

PRC

Boundary dimensions mm

Identification number

X|Y|E|F|Z|G|H

PRC 5 20 |29 |10 19 |16 8 8
PRC 6 22 131 |11 20 |19 95| 95
PRC 8 27 |83.5|13.5| 26 |24 |12 |12
PRC 10 31 |54.5|15.5| 30 |27 |14 |13
PRC 12 36 |36 |18 35 |32 |16.5|156.5
PRC 14 40 |60 |20 40 |36.5|19 |17.56
PRC 16 44 |68 |22 46 |40 |2.05(19.5
PRC 18 49 |74.5|124.5| 50 |64 |32.5(22.5
PRC 20 54 |82 |27 65 |b0 |25.5|42.5
PRC 22 59 189.5|29.5| 60 |53.6|27.5|26

1N=0.102kgf=0.2248lbs.
K53 1mm=0.03937inch K54
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SUPER FLEXIBLE NOZZLES
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I Structure and Features

RI€M Super Flexible Nozzle is a compact nozzle for
use on a machine tool to supply and spray cutting oil
exactly at the required positions.

The angle of the nozzle can be changed easily and
freely. Therefore, oil supply can be concentrated
upon the working area, and cooling and lubrication
can be performed effectively. As a result, cutting
resistance is reduced and superior finish is obtained,
achieving high machining accuracy. Also, tool life is
longer.

The Super Flexible Nozzle is used in many places
such as at the spindle end of Machining Center and at
the tool holder of N/C lathe.

The features of Super Flexible Nozzle are as follows.
@A spherical bushing is incorporated to adjust the tilt-
ing angle of nozzle easily.

@ The Super Flexible Nozzle is compact in size, and
the design on parts around the spindle and tool can
be made simple.

® The nozzle length is short, and winding of cutting
chips around the nozzle will not occur.

@By using a number of Super Flexible Nozzles, cut-
ting oil can be supplied and cutting chips can be
removed more effectively.

@ The press fitting type and screw fitting type are
available. The press fitting type is economical.

LKD)

Structures of Super Flexible Nozzles

SNA [Without nozzle]
Body

(Special zinc alloy die-casting)

R —
Hollow ball k:j

SNA [With nozzle]

Body

(Die-cast special zinc alloy)

Hollow ball

SNM

Body
(Steel)

Metric thread

O-ring Hollow ball

SNPT

Body

Taper pipe thread (Steel)

Nozzle

Hollow ball
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W Types
Super Flexible Nozzles shown in Table 1 are avail-

able.

Table 1 Type of Super Flexible Nozzle

Type Model code
Press fitting Without nozzle SNA
type With nozzle
Screw fitting With metric threads SNM
type With taper pipe threads SNPT

W Identification Number

The identification number of Super Flexible Nozzle
consists of a model code and a size. An example is
shown as follows.

Example of identification number

SNM 10—-20

Nozzle bore or
thread size: (M10%1.25)

Dimension from shoulder surface to nozzle top:3%
20mm)

3% In case of press fitting type without nozzle, this
dimension is not indicated.
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M Precautions for Use

When the press fitting type Super Flexible Nozzle is
used, a ¢ 15 (H8) *2*¥ bore for fitting hole must be
prepared and fitting is made from the 30° chamfered
end of the outer body. In this case, the body portion
should be pushed for press fitting.

When the screw fitting type Super Flexible Nozzle is
used and prevention of oil leakage from the fitting part
is required, it is recommended to wind sealing tape on
the thread portion or use rubber packing for the shoul-
der face of the outer body.

The direction of lubrication can be adjusted by insert-
ing a screwdriver, etc. in the bore of the nozzle.

M Special Specifications

Super Flexible Nozzles with special length are also
available. In this case, specify the necessary nozzle
length in units of 1 mm, but do not exceed the maxi-
mum length shown in the dimension table as "L".
Super Flexible Nozzles with curved nozzle end or with
special bore diameter are also available. In this case,
please contact 3G by preparing a drawing or sketch
with necessary specifications.

SUPER FLEXIBLE NOZZLE
Press Fitting Type

LKD)

SNA
Boundary dimensions mm Ball Allowable
I dia. tilting angle
Identification
number
mm o
d|D|Li|L2)C| £ {inch) degree
SNA 4 4 36
5[ 7 1] |22
SNA 6 6 s 24
Press Fitting Type JQURNer#4(5; L .
C A
L

778
=

L

SNA
Boundary dimensions mm Ball Allowable
I dia. tilting angle
Identification
number R o
d|D L Li|L2f C [ £ | {inch) degree
SNA 3-L 3 6 15 32
15 7l1e]2fe| 2| 2
SNA 4-L 4 6 16 40 16

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch K58
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SUPER FLEXIBLE NOZZLE

Screw Fitting Type L L
L2
= T
AN
\ —
& } ~4 ;
S ARt
~) é// ——
R / \\\\’// s /
SNM SNPT
Boundary dimensions mm Ball Allowable
e ) ) dia. tilting angle
Identification Thread Width across| Width across
number flats comers mm o
S L Li|Lo| Ly |di]d, B (Ref.) {inch) degoe

SNM 10-L M10 X 1.25 12.700

20 40 60| 9|13|10.5| 6| 6 17 19.6 ( '1/>
SNPT 1/4-L PT 1/4 2
SNM 20-L M20 X 1.5 19.050

30 50 7013|1815 8|10 24 27.9 ( '3/> 35
SNPT 3/8-L PT 3/8 1
SNM 24-L M24 X 2.0 25.400

40 60 8018|2319 1012 32 37 <1' )
SNPT 1/2-L PT 1/2

1N=0.102kgf=0.2248lbs.
K59 1mm=0.03937inch



