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WADE IN ITALY

ROD ENDS AND TESCUBAL® SPHERICAL BEARINGS  7Z=/0/C73L

1. INTRODUCTION

TESCUBAL® articulated heads and ball joints are mechanical junctions which, because of their internal
geometry, are particularly suited to the fransmission of static and dynamic forces together with rotary,
oscillatory and tipping movements.

They are standardised products which are produced in accordance with ISO 12240-4 series K and ISO 12240-
1 series K standards respectively.

The project takes into account the ever more stringent requirements of the market which calls for a reduced
play, remaining constant with time, and completely maintenance-free operation.

Advantages

* Maintenance-free operation, high load-bearing capacity and reduced wear during operation thanks to the
metal/metal coupling and suitable, constant lubrication (our products do not require any maintenance,
even at the start).

* Limited values of resistant couple which remain constant with time and an absence of stick-slip guaranteed
by the lubricating fluid between the bush and the ball which ensures a low coefficient of friction.

* Products are capable of functioning in the presence of or when immersed in aoil.

2. DESCRIPTION OF THE PRODUGT

The TESCUBAL® maintenance-free articulated heads and ball joints employ a coupling of metal (spherical
ring) on sintered metal (bush) impregnated with a high-potency lubricating fluid.

The bush has the dual function of withstanding the loads applied and guaranteeing the necessary lubrication
during operation.

Coupling: steel on bronze, maintenance free

Support: from size 5 to size 12 are produced in automatic steel, successive sizes in forged, tempered steel
Bush: sintered bronze impregnated with high-potency lubricating fluid, formed cold on the ball
Ball: tempered, ground and polished steel for bearings

Coupling: steel on steel, maintenance free

Support: from size 5 to size 12 are produced in automatic steel, successive sizes in forged, tempered steel
Bush: sinfered steel impregnated with high-potency lubricating fluid, formed cold on the ball

Ball: tempered, ground and polished steel for bearings

Coupling: stainless steel AlSI 420 on bronze free from maintenance

Support: produced in stainless steel AlSI 304

Bush: sintered bronze impregnated with high-potency lubricating fluid, formed cold on the ball
Ball: tempered, ground and polished stainless steel AlSI 420

Ball joint

Coupling: steel on steel, maintenance free
Bush: sinfered steel impregnated with high-potency lubricating fluid, formed cold on the ball and ground
Ball: tempered, ground and polished steel for bearings

Cchiavette unificate sp.a.




MADE IN ITALY

ESWsAL ROD ENDS AND TESGUBAL® SPHERIGAL BEARINGS

P 3. GHOIGE OF ARTICULATED HEAD OR BALL JOINT

To make the appropriate choice of articulated head or ball joint it is important to know what its actual
application will be. The type of load applied, whether static or dynamic, will determine the correct dimensions
of the articulated head or ball joint.

Static Load

By static load we mean the maximum radial or axial load which, when applied to the articulated heads or balll
joints at room temperature without oscillation or rotation, will not create permanent deformations or prejudice
the functioning of the unit.

The values of the maximum permissible load were obtained by calculation and then verified on significant
samples extracted from our production run.

The maximum permissible radial statfic load is given in the dimensional tables for articulated heads and ball
joints,

For articulated heads the maximum axial static load should not exceed the axial holding load of the
articulation in the head (table 1), and furthermore it should be calculated as a function of the length of the
screw thread for the male type and of the resistance of the male connected fo the female type.

For ball joints the maximum permissible axial static load is given in the dimensional tables on page 17.

[ e 5]
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ROD ENDS AND TESCUBAL® SPHERICAL BEARINGS  7Z=/0/C73L

Axial holding load of the joint on the head SIZE OF HOLE IN [OAD
BALL (daN)

5 100

6 120

8 170

10 200

12 270

14 400

16 550

18 580

20 600

22 700

25 800

30 1200

Table 1 o 1490

Dynamic Load

In case of dynamic load (load with relative movement between the ball and the bush) it is necessary to carry
out the following tests:

a) Permissible radial load on the articulated head according to the type of load

[t is indispensable to check the permissible stress.
In case of loads which are nominally equal, dynamic loads produce greater stress on the arficulated head

than constant loads; it is therefore necessary to infroduce the coefficient Kf in the calculation of the
permissible radial stress:

Fr amm. = Co x Kf

Fr amm. = maximum permissible load on the artficulated head (daN)
Co = permissible radial static load on the articulated head (daN)

Kf = load coefficient

Fr = radial force applied (daN)

It is always important to verify the following condition: Fr < Framm.

simple dynamic load

constant load alternating dynamic load

“ 9 VARV
time time time
Kf 1 Kf 0,5 Kf 0,25

h) Permissible axial load on the articulated head

Normally there are no dynamic axial loads, so the conditions to e observed are those given in the paragraph
on static axial loads on page 2.

Cchiavette unificate sp.a.
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TEs/U3AL  ROD ENDS AND TESCUBAL® SPHERICAL BEARINGS

¢) Permissible equivalent load

If both types of load, axial and radial, are applied to articulated heads or ball joints, the equivalent load P will
be given by the formula

P=FreX
P = equivalent load (daN)
Fr = radial load (daN)
Fa = axial load (daN)
X = axial load factor determinable from the graph
26 Coeff. of axial load
2,4 g
2,2
2,0
X 1,8
1,6
1,4
1,2
1,0
0 0,05 0,1 0,15 0,2 0,25 0,3
Fa/Fr

d) Permissihle specific pressure p:

The specific pressure is the pressure between the ball and the surface on which it slides
P

dk « C1
p = specific pressure (daN/mm?2)
P = equivalent load applied (daN)

dk = external diameter of the ball (mm)
C1 = thickness of the bush (mm)

Check that the permissible specific pressure falls within the limits indicated in table 2.

e) Permissible sliding speed v:
The average sliding speed is the speed between the ball and the surface on which it slides

2enellefedk

VvV =
180.000
v = average sliding speed (m/min)

B = semi-angle of oscillation ( °) for complete rotations we consider that 8 = 90°
f =frequency of the oscillations or number of revolutions (min -1)

(<D

Check that the permissible sliding speed falls
within the limits indicated in table 2.
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f) Permissihble pv factor:

pV=p eV

p = specific pressure (daN/mm?2)
v = average sliding speed (m/min)

Check that the permissible pv factor falls within the limits indicated in table 2.

Coupling P max vV Max P.V Max.
(daN/mm?2) (m/min’) (daN/mm?2 .m/min)
Steel on sintered bronze 5 30 4
Steel on sinfered steel 7 20 3

Table 2

Itis important to point out that the above safety coefficients have been calculated on the basis of the standard
use of the units. Where heavier use is made (with strong pulsating loads or compound stresses) or where the
personal safety is at risk, it is essential to employ greater safety factors to reduce stress and where necessary
practical tests corresponding to the real use should be carried out in order to analyse the actual durability.
In the case of these special applications we can take no responsibility for the product since we are unable to
foresee the actual use to which it will be put.

g) Operating Temperature:

All arficulated heads and ball joints are capable of functioning in tfemperatures ranging from -30 and +120°C;
it is possible to work at even higher temperatures (up to 150°C) but the durability of the joint will be reduced.

4. GRITERIA OF USE

TESCUBAL® articulated heads and ball joints are products requiring no maintenance either before or during
use. As precision items, they will maintain their normal functioning only if the following criteria are observed:

- they should be stored in an appropriate place in their original packaging

- during assembly the area between the ball and the bush should be kept free of foreign bodies

- the bush should not be subjected to any stress during assembly or disassembly and during operation it should
not come info contact with any part outside the joint itself

- avoid shocks or damage during assembly

USE OF BALL JOINTS

During assembly careful attention to the following instructions is essential:

- For ease of assembly the end of the shaft and that of the housing should form a chamfer with an angle
between 10° and 20°

- It is advisable to assemble the joint using a suitable bush (or tube) which adheres to the entire surface of the
external ring (fig 1); however, direct blows to the ball joint should be avoided

- In assembling the housing and the shaff, it is of primary importance to pay careful attention to the precision
of the tolerances and to errors of form.

Incorrect assembly of the ball joint can damage it, thus reducing its durability.

The chamfers r1 of the shaft and r2 of the housing should be inferior to those of the joint given in the table

(respectively r1s and r2s( (fig.2).

The choice of coupling should not be a question of chance, since a too high level of interference would

cancel out the radial play between the external and internal rings, considerably increasing the wear and thus

compromising the durability of the ball joint; on the other hand, a loose coupling would produce a

deformation of the external ring, reducing its durability.

Tolerances should be as follows:

type of load housing shaft
normal M7 mé
strong N7 mbé “\“‘“%\
275 N

Cchiavette unificate sp.a.
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9. TOLERANGES
External Support

h, h1 height from the flat side of the shank to the centre of the hole in the ball
d3 screw thread in the shank

Bush of the hall joint

D nominal external diameter
ADMp movement of the medium external diameter from the normal value
C nominal width
ACq variation in the nominal width C
Bail
d nominal diameter of the hole
Admp movement of the medium external diameter from the normal value
B nominal width
ABg variation in the nominal width B
Articulated heads DIN IS0 12240-4 series k - type GF, GFX, CM and GMX
d (mm) Admp H7 (um) ABg (Um) h,hy (um) ds
over up fo mMax min Max min CF CM
3 6 +12 0 0 -120 +1200 6H 6g
6 10 +15 0 0 -120 +1200 6H 6g
10 18 +18 0 0 -120 +1200 6H 69
18 30 +21 0 0 -120 +1700 6H 69
30 50 +25 0 0 -120 +2100 6H 6g
Similar articulated heads DIN IS0 12240-4 series k - type GF OK and CM 0K
d (mm) Admp HY (um) ABs (UmM) h.hy (Um) ds
over up o Maox min Max min CF CM
8 6 +30 0 0 -120 +1200 6H 6g
6 10 +36 0 0 -120 +1200 6H 69
10 18 +43 0 0 -120 +1200 6H 69

- The remaining constructive tolerances respect the ISO 12240 - 4 - series K

Ball joints DIN ISO 12240-1 series K - type SB

Sfera Boccola
d (mm) Admp H7 (um) ABs (UM) D (mm) ADmp (um) ACs (UmM)
over up to max min max min over up to max min max min
3 6 +12 0 0 -120 5 18 0 -11 0 -240
6 10 +15 0 0 -120 18 30 0 -13 0 -240
10 18 +18 0 0 -120 30 50 0 -16 0 -240
18 30 +21 0 0 -120
30 50 +25 0 0 -120
Similar bhall joints DIN ISO 12240-1 series K - type SB 0K
Sfera Boccola
d (mm) Admp H9 (um) ABg (UM) D (mm) ADmMp (um) ACs (M)
over up to mMax min Max min over up to mMax min MaX min
3 6 +30 0 0 -120 5 18 0 -11 0 -240
6 10 +36 0 0 -120 18 30 0 -13 0 -240
10 18 +43 0 0 -120 30 50 0 -16 0 -240

- The remaining constructive tolerances respect the ISO 12240 - 1 - series K
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6. GLEARANGE OF THE JOINT <

By play we mean the radial or axial displacement of the ball with respect to the bush; this is measured by
applying a load of + 10 daN (see figure).

Radial clearance Axial clearance

Hole in the ball d Radial clearance (um)
RADIAL PLAY (um): over (mm) up to (mm) min Maox

3 6 5 50

6 10 7 61

10 18 8 75

18 30 10 92

30 35 13 112

AXIAL PLAY: this is about 3-5 times radial play

Ball joint
RADIAL PLAY (um): Hole in the ball d Radial clearance (um)
over (mm) up tfo (mm) min Max
8 6 30 70
6 10 40 80
10 18 45 90
18 30 50 100

AXIAL PLAY: this is about 3-5 times radial play

The radial play in the ball joint may vary according to the location of the ball joint in its housing; it should thus
be assembled with a greater play so that the correct play can then be obtained.

1. PROTEGCTION OF THE ARTIGULATED HEAD

The protection allows the articulated head to be guarded against external agents such as dust, chemical and
atmospheric agents, efc.

Material: Black Neoprene, resistant at temperatures from -30°C to + 120°C

Advisable for protection from: oil, grease, chemical agents, saline mist

Inadvisable for: long-term confact with oxidising agents and where the ball is
subject to complete rotations or a high angle of rotation, and
in the case of high speed.

Dimension and assembly application are indicated on page 18

Cchiavette unificate sp.a.




Es/UBAL SELF-LUBRICATING ROD ENDS

DIN IS0 12240 - 4 serie K temaie mreas

Coupling: steel on bronze self-lubricating

B d2
Cl
N\
¢ ~
S —
22 <A |
o \ =
\ =
3¢) \
- \
o) f
| — A
Body: . i d3 da
Up to dimension 12 automatic steel
From dimension 14 forged hardening steel W d5
surface finish zinc plated and passivated
Outer race:
sintered bronze, self-lubrificating impregnated with il
Ball:

bearing steel, hardened, grinded and polished

Designaton d d3 B Cl1 dlI d2 d4 d5 dk hl L3 L4 L5 L7 W max o weight

radial angle ~
load ~ (kg)
H7  6H Co.(daN)

CF5 M5 5 %) 8 6 77 18 9 o101 27 10 36 4 10 9 600 13 0,019
CF6 M6 6 Mé 9 675 89 20 10 13 127 30 1240 5 MM 700 13 0,026
CF8 M8 8 M8 12 9 104 24 125 16 1587 36 16 48 5 13 14 1200 14 0,046
CF10 M10 10 MI0 14 105 129 28 165 19 19,05 43 20 57 65 15 17 1400 13 0074
CF12 M12 12 M12 16 12 154 32 17,6 22 2222 50 22 66 65 17 19 1900 13 011
CF14 M14 14 M4 19 135 168 36 20 25 254 &7 25 75 8 19 22 3600 15 0,156
CF16 M16 16 M6 21 15 193 42 22 27 2857 64 28 85 8 23 22 4800 15 0,231
CF18 M18 18 M18x1,6 23 165 21,8 46 25 31 31,75 71 32 94 10 25 27 5100 15 0,295
CF20 M20 20 M20 25 18 243 50 275 34 3492 77 33 102 10 27 30 5200 14 0,402
CF22 M22 22 M22x1,56 28 20 258 54 30 37 3810 84 37 111 12 29 32 7500 15 0,490
CF25 M25 25 M24x2 31 22 295 60 335 42 4285 94 42 124 12 32 36 8500 15 0,650

CF30 M30x2 30 M30x2 37 25 348 70 40 50 508 110 51 145 16 36 4] 10800 17 1,126
CF35 M36x2 35 M3éx2 43+ 28 37,7* 80 46 58" 57,15 1256 56 166 17,0 41 50 12400 19" 1,635

* not included in DIN ISO 12240-4
For left-hand thread add L (example CFL8 M8) - Technical reading from page 1 to page 7

Application: precision engineering “P Tﬂ nATE SERIES
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DIN IS0 12240 - 4 serie K remate wreas

Coupling: steel on bronze self lubrificating

B
C1l d2
|
= 1 x
% N
i
| > | =
—
- | |
! 1 Body:
‘ f Up to dimension 12 automatic steel
d3 From dimension 14 forged hardening steel
- surface finish zinc plated and passivated
Outer race:
sintered bronze, self-lubrificating impregnated with ol
Ball:

bearing steel, hardened, grinded and polished

Designation d d3 B C1 dl dz2 dk h L1 L2 max o weight
radial amgle

load = (kzg)
H7 69 Co.(daN)

CM5 M5 5 M5 8 6 7.7 18 1.1 33 19 42 300 13 0015
CM6 M6 6 M6 9 6,75 8.9 20 12,7 36 21 46 400 13 0,021
CM8 M8 8 M8 12 9 10,4 24 15,87 42 25 54 800 14 0,04
CM10 M10 10 M10 14 10,5 12,9 28 19,05 48 28 62 1300 13 0,064
CM12 M12 12 M12 16 12 15,4 32 22,22 54 32 70 1700 13 0,097
CM14 M14 14 M14 19 13,5 16,8 36 254 60 36 78 3600 15 013
CM16 M16 16 M16 21 15 19,3 42 28,57 66 37 87 4800 15 0,208
CM18 M18 18 Mi8x1,56 23 16,5 21,8 46 31,75 72 4 95 5100 15 0,260
CM20 M20 20 M20 25 19 24,3 50 34,52 78 45 103 5200 14 0,367
CM20 M20x1,5 20 M20x1,56 25 18 24,3 50 34,92 78 45 103 5200 14 0,367
CM22 M22 2 M22x1,5 28 20 25,8 54 38,10 84 48 12 7500 15 0435
CM25 M25 25 M24x2 3] 22 29,5 60 42,85 94 55 124 8500 15 0,590
CM30 M30 30 M30x2 37 25 34,8 70 50,80 110 66 145 10800 15 1,060

For left-hnand thread add L (example CML8 M8)
Technical reading from page 1 to page 7

Application: precision engineering “P Tﬂ nnTE SEHIES

C Lchiavette unificate spa.




Es/UBAL SELF-LUBRICATING ROD ENDS

DIN 1S0 12240 - 4 serie K thread 1S0 8139 (Getop) remaie mread

Coupling: steel on bronze self-lubricating

—_—
Xt

83‘—;:2:\“ e B d2
*p.o, )
- Cl
I._I. 2
IREES I
¢ N~
S —
22 <A |
o \ =
\ =
3 | |
f
| 4 ><]
Body: d3
Up to dimension 12 automatic steel L
From dimension 14 forged hardening steel W d5
surface finish zinc plated and passivated
Outer race:
sintered bronze, self-lubrificating impregnated with il
Ball:

bearing steel, hardened, grinded and polished

Designation Cylnder d d3 B Cl1 dl d2 d4 d5 dk hl L3 L4 L5 L7 W max a  weight

radial  angle =~
load = (kg)
H7  6H Co.(daN)
CF5 M4 810 5 M4 8 6 77 18 9 11 11,11 27 10 3 4 10 9 600 13 002
CF6 M6 1216 6 M6 9 675 89 20 10 13 127 30 12 40 5 11 1 700 13 0,025
CF8 M8 20 8 M8 12 9 104 24 125 16 1587 36 16 48 5 13 14 1200 14 0,046

CF10 M10x1,25  25-32 10 MI10x1,26 14 10,5 129 28 15 19 1905 43 20 57 65 15 17 1400 13 0,075

CF12 M12x1,25  40-50 12 MI1,25 16 12 154 32 176 22 2222 50 22 66 65 17 19 1900 13 0112

CF16 M16x1,5 50-63 16 MI16x1,6 21 16 193 42 22 27 2857 64 28 85 8 23 22 4800 15 0222

CF20 M20x1,5 80-100 20 M20x1,5 26 18 243 &0 276 34 3492 77 33 102 10 27 30 5200 14 0,406

CF25 M24x2 126 25 M24x2 31 22 295 60 335 42 4285 94 42 124 12 32 36 8500 15 0,650
CF30 M27x2 126 30 M27x2 37 25 348 70 40 50 50,8 110 51 145 15 36 41 10800 17 1119
CF35 M36x2 160-200 35 M36x2 43 28 37,7 80 46,0 58* 57,15 125 56 165 17,00 41 50 12400 16 1,595

* not included in DIN ISO 12240-4
Technical reading from page 1 to page 7

Application: precision engineering “P To nnTE SEHIES
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DIN IS0 12240 - 4 serie K remate wreas

Coupling: steel on stell self-lubricating

—
AT

2 4z N
o .
Cl o
N\
{ ~
\\N -
72 =
o \ =
\ =
¢) \
- \ ‘
1
| 4 ><]
d3 da Body: . ,
Up to dimension 12 automatic steel
W d5 From dimension 14 forged hardening steel
surface finish zinc plated and passivated
Outer race:
sintered steel, self-lubrificating impregnated with oil
Ball:

bearing steel, hardened, grinded and polished

Designaton d d3 B Cl1 di d2 d4 d5 dk hl L3 L4 L5 L7 W max o  weight

radial angle =
load ~ (kg)
H9*  6H Co.(daN)
CF6 OK M6 6 M6 9 675 89 20 10 13 127 30 12 40 b 11 11 700 13 0,025

CF8 OK M8 8 M8 12 9 104 24 125 16 1587 36 16 48 5 13 14 1200 14 0,046
CFIOOKM10 10 MIO 14 105 129 28 15 19 1905 4 20 57 65 16 17 1400 13 0075
CF120KM12 12 M12 16 12 154 32 1756 22 2222 50 22 66 65 17 19 1900 13 0112

CFI6OKM16 16 Ml16 21 15 193 42 22 27 2857 64 28 85 8 23 22 4800 15 0222

* folerance not included in DIN ISO 12240-4
For left-hand thread add L (example CFL16 OK M16)
Technical reading from page 1 to page 7

Application: mechanical engineering

Cchiavette unificate sp.a.
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DIN IS0 12240 - 4 serie K maie wreas

Coupling: steel on steel self-lubricating

B .
C1l d2
1
0 A
™ C }
N
=
= == S
= | > N
0
| |
Body: | }
Up to dimension 12 automatic steel ‘ 1
From dimension 14 forged hardening steel d3
surface finish zinc plated and passivated —
Outer race:
sintered steel, self-lubrificating impregnated with oil
Ball:

bearing steel, hardened, grinded and polished

Designation d d3 B C1 di d2 dk h L1 L2 max o°  weight

radial angle =~
load = (kg)
Ho* 6g Co.(daN)
CM6 OK M6 6 M6 9 6,75 8,9 20 12,7 36 21 46 400 13 0,021
CM8 OK M8 8 M8 12 9 10,4 24 15,88 42 25 54 800 14 004

CM10 OK M10 10 M10 14 10,5 12,9 28 19,05 48 28 62 1300 13 0,064
CM12 OK M12 12 M12 16 12 15,4 32 22,23 54 32 70 1700 13 0,097

CM16 OK M16 16 M16 21 15 19,3 42 28,58 66 37 87 4800 15 0,195

* folerance not included in DIN ISO 12240-4
For left-hand thread add L (example CML16 OK M16)
Technical reading from page 1 to page 7

Application: mechanical engineering
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DIN 1S0 12240 - 4 serie K thread 1S0 8139 (CETOP) remaie thread

Coupling: steel on steel self-lubricating

—
R
NI S
< ‘3“2\ AR

d2 "'g( Rgt\
"P' .
Cl :
N\
{ ~
S —
22 <A |
o \ =
\ =
¢) \
- \
f
| 4 ><]
d3 da Body: ) .

Up to dimension 12 automatic steel

W d5 From dimension 14 forged hardening steel
surface finish zinc plated and passivated
Outer race:
sintered steel, self-lubrificating impregnated with ol
Ball:

bearing steel, hardened, grinded and polished

Designation Cylinder d d3 B Cl dl d2 d4 d5 dk hl L3 L4 L5 L7 W max o weight

radial angle =
load =~ (kg)
Ho*  6H Co.(daN)
CF6 OK M6 12-16 6 M6 9 67589 20 10 13 127 30 12 40 5 11 1 700 13 0,025
CF8 OK M8 20 8§ M8 12 9 104 24 125 16 159 36 16 48 5 13 14 1200 14 0,046

CF10 OK M10x1,25 25-32 10 MI10x1,25 14 106 129 28 15 19 191 43 20 57 65 15 17 1400 13 0075
CF12 0K M12x1,25  40-50 12MI2x1,26 16 12 154 32 176 22 222 850 22 66 65 17 19 1900 13 0112

CF16 OK M16x1,5 50-63 16 M16x1,6 21 16 193 42 22 27 286 64 28 8 8 23 22 4800 15 0,222

* folerance not included in DIN ISO 12240-4
For leff-hand thread add L (example CFL16 OK M16x1,5)
Technical reading from page 1 to page 7

Application: mechanical engineering

Cchiavette unificate sp.a.
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ROD ENDS

SELF-LUBRICATING ROD ENDS

SPHERICAL BEARINGS

DIN IS0 12240 - 4 serie K remate reas

Coupling: AlSI 420 / bronze self-lubricating

B d2
press S Cl,
PR
g;gt\i@ : 1
N
Rz b
) =
\T/
[s) ‘ —
0 | | <
\ ‘
|
| u ><
d3 d4
W d5

Body:
stainless steel AlSI 304

Outer race: =
sinfered bronze, self-lubrificating impregnated with oil \— , A :
Ball: I : N
stainless steel AlSI 420 ”
d ‘d
Designaton d d3 B Cl1 di d2 d4 d5 dk hl L3 4 L5 L7 W max a°  weight
radial angle =
load = (kg)
H7  6H Co.(daN)
CFX6 M 6 6 Mé 9 675 89 20 1000 13 1270 30 12 40 50 11 N 700 13 0,025
CFX8 M 8 8 M8 12900 104 24 1250 16 1587 3¢ 16 48 50 13 14 1200 14 0,025
CFX10 M 10 10 MI0O 14 1050 129 28 1500 19 1905 43 20 &7 65 15 17 1400 13 0,075
CFX12 M 12 12 M12 16 1200 154 32 176 22 2222 50 22 66 65 17 19 1900 130112
CFX14 M 14 14 M4 19 1350 168 36 2000 26 2540 57 26 75 80 19 22 3600 15 0,156
CFX16 M 16 16 M16 21 1500 193 42 2200 27 2857 64 28 8 80 23 22 4800 15 0222
CFX20 M 20 20 M20 25 1800 243 50 2750 34 3492 77 33 102 100 27 30 5200 14 0,406

For left-hand thread add L (example CFXL16 M16)

Technical reading from page 1 to page 7
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DIN 1S0 12240 - 4 serie K Filetto IS0 8139 (CETOP) remale tread

Coupling: AlSI 420 / bronze self-lubricating

B d2
C1l it \J?;.
't;rr:’a_‘:“ RN
2
%' -c 1 J %
—= =
\ <
7 -
s} ‘ —
de
™ \
—
2 <]
d3 d4
d5

Body:

stainless steel AlSI 304
Outer race:

sinfered bronze, self-lubrificating impregnated with oil
Ball:

stainless steel AlSI 420

d ‘d
Designation  Cylinder B C1 dl d2 d4 d5 dk hl L3 L4 L5 L7 W max o weight
radial angle =
load =~ (ko)
H7  6H Co.(daN)
CFX6 M 6 12-16 6 M6 9 675 89 20 1000 131270 30 12 40 50 11 11 700 130,025
CFX8 M 8 20 8 M8 12 900 104 24 1250 16 1587 36 16 48 50 13 14 1200 14 0,025

CFX10 M 10x1,25 25-32 10 MI0x1,25 14 10,50 12,9 28 1500 19 1905 43 20 57 65 15 17 1400 13 0075
CFX12 M 12x1,25 40-50 12 MI2x1,26 16 1200 154 32 17,5 22 2222 50 22 66 65 17 19 1900 13 0112
CFX16 M 16x1,5 50-63 16 M16x1,6 21 1500 19,3 42 2200 27 28,57 64 28 85 80 23 22 4800 15 0222

CFX20 M 20x1,5 80-100 20 M20x1,5 25 18,00 24,3 50 27,50 34 3492 77 33 102 100 27 30 5200 14 0,406

For leff-hand thread add L (example CFXL16 M16X1,5)
Technical reading from page 1 to page 7

Cchiavette unificate sp.a.




Es/UBAL SELF-LUBRICATING ROD ENDS

DIN IS0 12240 - 4 serie K mate treas

Coupling: AlSI 420 / bronze self-lubricating
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Body:

stainless steel AlSI 304

Outer race:

sinfered bronze, self-lubrificating impregnated with oil
Ball:

stainless steel AlSI 420

Designation d d3 B C1l

H7 69
CMX6 M6 6 Mb6 9 6,75 8,9 20 12,7 36 21 46 400 13 0,021
CMX8 M8 8 M8 12 9 10,4 24 15,87 42 25 54 800 14 004
CMX10 M10 10 M10 14 10,5 12,9 28 19,05 48 28 62 1300 13 0,064
CMX12 M12 12 M12 16 12 15,4 32 22,22 54 32 70 1700 13 0,097
CMX14 M14 14 M14 19 13,5 16,8 36 254 60 36 78 3600 15 013
CMX16 M16 16 M16 21 15 19.3 42 28,57 66 37 87 4800 15 0,208
CMX20 M20 20 M20 25 18 24,3 50 34,92 78 45 103 5200 14 0,367
CMX20 M20x1,5 20 M20x1,6 25 18 24,3 50 34,92 78 45 103 5200 14 0,367

For left-hand thread add L (example CMXL20 M20x1,5)
Technical reading from page 1 to page 7
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SELF-LUBRIGATING SPHERICAL BEARINGS

TEsIUBAL

ROD ENDS SPHERICAL BEARINGS

DIN IS0 12240 - 1 serie K

Coupling: steel on steel self-lubricating

v ‘
° N g o —
' 4
— R -
RN Outer race:
! I sintered steel, self-lubrificating impregnated with oil
ris . Ball:
bearing steel, hardened, grinded and polished
r2s &

Designation d B C D dl dk ris r2s max  max a®  weight
radial  axial angle =
load load (kg)

H7 hé Co.(daN) Co.(daN) =~

SB5 5 8 6 13 7.7 1.1 0.3 0.3 1300 170 13 0,006

SB6 6 9 6,75 16 8,9 12,7 0.3 0.3 1700 220 13 0,009

SB8 8 12 9 19 104 15,9 0.3 0.3 2800 370 14 0,016

SB10 10 14 10,5 22 12,9 19,1 0.3 03 4000 520 13 0,025

SB12 12 16 12 26 154 22,2 0.3 0.3 5300 700 13 0,04

SB16 16 21 15 32 19.3 28,6 0.3 0.3 8500 1100 15 0,08

SB20 20 25 18 40 24,3 34,9 0.3 0.6 12500 1600 14 0,15

SB30 30 37 25 55 34,8 50,8 0.3 0.6 25400 3300 17 0,38

SB35 35 43 28,00* 62* 37,7 57,2 0.6 1 32000 4150 19 0,49

* not included in DIN ISO 12240 - 4
Technical reading from page 1 to page 7
Application: precision engineering
DIN IS0 12240 - 1 serie k
Coupling: steel on steel self-lubricating
B
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[NRNNN Outer race:
' ! Sintered steel, self-lubrificating impregnated with oil
ris Ball:
bearing steel, hardened, grinded and polished
r2s__ll. &

Designation d B C D di dk ris r2s  carico  max a®  weight
radial  axial angle =
load load =~ (kg)

Ho* hé Co.(daN) Co.(daN)

SB6-OK 6 9 6,75 16 8.9 12,7 0.3 0.3 1700 220 13 0,009

SB8-OK 8 12 9 19 104 15,9 0.3 0.3 2800 370 14 0,016

SB10-OK 10 14 10,5 22 12,9 19.1 0.3 0.3 4000 520 13 0,025

SB12-OK 12 16 12 26 15,4 22,2 0.3 0.3 5300 700 13 0,04

SB16-OK 16 21 15 32 19.3 28,6 0.3 0.3 8500 1100 15 0,08

* tolerance not included in DIN ISO 12240 - 4

Technical reading from page 1 to page 7
Application: mechanical engineering

Cchiavette unificate sp.a.




MADE//V/MLVC ®
ROD ENDS SPHERICAL BEARINGS nccEssnnlEs rnn Bon E“ns

For rod ends DIN ISO 12240 - 4 Serie K
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Rubber Compatible
cover rod ends
PTS 1 6-8
PTS 2 10-12
PTS 3 14-16
PTS 4 20
Ring gA 7B g C D E a’
DTS 6 11 6 8.7 6 4 13
DTS 8 12 8 10,3 6 4 14
DTS 10 14 10 12,5 6 4 14
DTS 12 17 12 15 8 6 13
DTS 14 19 14 16,8 8 6 16
DTS 16 21 16 19 8 6 15
DTS 20 28 20 24 10 8 15

For the mounting it can be used a pair of pincers suitable to the fixing of seegers (see picture)




IADE IN /TAL.

YOKES WITH FEMALE THREAD, PINS, LOCKRBLE PINS 7==/U3AL

1. DESGRIPTION OF THE PRODUGT

The yokes are mechanical linking units suitable for the transmission of static forces.
The pins or lockable pins, used in conjunction with the yokes, have the function of connecting the yoke with
the mechanical part for the transmission of the force.

They are standardised products which are produced according to the specifications and dimensional
tables from page 21 to page 37.

All of our products can be supplied in either a galvanised or unfinished.
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e Yoke type G specification DIN 71752
® Yoke type G FG specification DIN 71752 with thread ISO 8140
e Yoke type G CN specification ex. CNOMO 06 07 14
e Pin type PDIN specification DIN 1434
¢ Pin type PKS according to dimensional tables
¢ Pin type PI according to dimensional tables
e Pin type PC according to dimensional tables

Material: Automatic steel 9SMnPb28 resistance R = 50 daN/mm2

e Yoke type G STAINLESS STEEL specification DIN 71752
¢ Yoke type G FG STAINLESS STEEL  specification DIN 71752 with thread ISO 8140
e Yoke type Pl STAINLESS STEEL according to dimensional tables

Material: Stainless steel AlSI 303 resistance R = 50 daN/mm?2

* Yoke type GA specification DIN 71752
¢ Yoke type GA FG specification DIN 71752 with thread ISO 8140
e Pin type PKSAL according to dimensional tables

Material: Aluminium 2011 (11S) resistance R = 30 daN/mm?

¢ |ockable pins type PM according to dimensional tables
e Lockable pins type PMC according to dimensional tables
Material:

Pin - Automatic steel 9SMnPb28 resistance R = 50 daN/mm?2
Spring - Carbon steel C70 resistance R = 100 daN/mm?2

Cchiavette unificate sp.a.




YOKES WITH FEMALE THREAD, PINS, LOCKABLE PINS

By static load we mean the maximum radial load which, when applied to the yoke in a stafic way, does

not create permanent deformations or prejudice its functioning.
The values of the maximum permissible load were obtained by calculation and then verified on significant

samples taken from our production series.
In the dimensional tables the permissible static loads (Co) which are indicated have been calculated on

the basis of a minimum safety factor of 2.5 times with respect to the breaking stafic load.
Where pulsating or alternating loads are used, it is necessary to reduce the permissible static load introdu-

cing the safety coefficient Kf:

Fr amm. = Co x Kf

Fr amm. = maximum permissible load on the yoke (daN)

Co = permissible radial static load on the yoke (daN)

Kf = load coefficient

Fr = radial force applied (daN)

It is always important to verify the following condition: Fr  Framm.

simple dynamic load

constant load alternating dynamic load

radial force
radial force
radial force

/\
NV

time time

time

Kf 1 Kf 0,5 Kf 0,25

3. TOLERANGES:

The constructional tolerances refer to current regulations or to those specified in the dimensional tables.




YOKES WITH THREAD

YOKES b 71752
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Designation dl1 g al a2 bl b2 d2 d3 f 11 12 13 r max  weight
+0,3 Cgf)(ng) (kg)
H9 05 h11 -0,16 BI13 6H +03 02 0,6 0,2
G4X8 4 8 8 8 4 4 M4x0,70 8 0.5 21 16 6 05 320 0,005
G5X10 5 0 10 100 5 5 M5x0,80 9 0.5 26 20 75 05 500 0,009
G5X20 5 20 10 10 5 5 M5x0,80 9 05 36 30 75 0.5 500 0,013
G6X12 6 12 12 12 6 6 Mé6x1,00 10 0.5 31 24 9 05 720 0,015
G6X24 6 24 1 12 6 6 Mé6x1,00 10 0.5 43 36 9 05 720 0,021
G8X16 8 6 16 16 8 8 M8x1,25 14 05 42 32 12 0.5 1280 0,036
G8X32 8 32 16 16 8 8 M8x1,25 14 0.5 58 48 12 05 1280 0,050
G10X20 10 20 20 20 10 10  MI0x1,50 18 0.5 52 40 15 05 2000 0070
G10X40 10 40 20 20 10 10  MI0x1,50 18 05 72 60 15 05 2000 0120
G12X24 12 24 24 24 12 12 M12x1,75 20 0.5 62 48 18 05 280 0121
G12X48 12 48 24 24 12 12 M12x1,75 20 0.5 86 72 18 05 280 0175
G14X28 14 28 27 27 14 14  MIl4x2,00 24 1 72 56 22,5 1 3380 0,176
G14X56 14 5 27 27 14 14 M14x2,00 24 1 101 85 22,5 1 3380 0,258
G16X32 16 32 32 32 16 16 MI16x2,00 26 1 83 64 24 1 5120 0,250
G16X64 16 64 32 32 16 16 MI16x2,00 26 1 115 96 24 1 5120 0411
Yokes similar to DIN 71752 (measures not included in the norm)
Designation dl1 g al a2 bl b2 d2 d3 f 11 12 13 r max  weight
+0,6 cé(?(ng) (kg)
H? 05 h11 -0,20 B13 6H 0,3 0,2 0,5 0,3
G18X36 18 3 3 3 18 18 M18x2,50 30 1 94 72 27 1.5 6480 0,390
G20X40 20 40 40 40 20 20  M20x2.50 34 1 105 80 30 1 8000 0,550
G25X50 25 50 50 50 25 25  M24x3,00 42 1 132 100 36 1 12500 1,100

For left-hand thread add LH (example G 16x32 LH)
For zinc plated add 1A, yellow passivated 2C (example G 16x32 1A) - Zinc - plating: norm ISO 2081, standard Fe Zn 8
Without any indications, the yoke will be provided unplated oiled
Tolerance: b2 up G 10x20 B13, from the 10x40 +0,7+0,15
12 up G 6x12 +0,30, from the G 6x24 +0,40

Tolerance refer to zinc plated yokes/pins
Technical reading from page 19 to page 20 “P To nnTE SEBIES
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YOKES WITH THREAD

YOKES pin 71752 thread 1S0 8140 (CETOP)
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Designation Cylinder diI g al a2 bl b2 d2 d3 f I1 12 13 r max weight

load ~
+0,3 Co.(daN) (kg)
H? 05 h11 -0,16 BI3 6H 03 02 05 +0,2
G4X8 8-10 4 8 8 8 4 4 M4x0,70 8 05 21 16 6 05 320 0,005
G6X12 10-12 6 12 12 12 6 6 Méx1,00 10 05 31 24 9 05 720 0015
G8X16 20 8 16 16 16 8 8 M81,25 14 05 42 32 12 05 1280 0,036
G10X20 FG 25-32 10 20 20 20 10 10 MIOx1,26 18 05 52 40 15 05 2000 0,070
G12X24 FG 40 12 24 24 24 12 12 MIx1,25 20 05 62 48 18 05 2880 0,121
G16X32 FG 50-63 16 32 32 32 16 16 Miéx1,50 26 1 83 64 24 1 5120 0,250

Yokes similar to DIN 71752 (measures not included in the norm)

Designation Cylinder dl1I g al a2 bl b2 d2 d3 f 1 12 13 r max weight

load =
+0,6 Co.(daN) (kg)
H? 05 h11 -020 BI3 6H 03 02 =05 +0,3
G20X40 FG 80-100 20 40 40 40 20 20 M20x150 34 1 106 80 30 1 8000 0,550
G25X50 FG 125 25 50 80 50 256 25 M24x200 42 1 132 100 36 1 12500 1,100
G30X54 FG 125 30 54 585 56 30 30 M27x200 48 1 148 110 38 1 12500 1,460
G35X72 FG 160-200 3% 72 70 70 35 35 M36x200 60 1 188 144 40 1 24500 3,270

For left-hand thread add LH (example G16x32 FG LH)
For zinc plated add 1A, yellow passivated 2C (example G16x32 FG 1A)
Zinc-plating: norm ISO 2081, standard FeZn8
Without any indications, the yoke will be provided unplated oiled
Tolerance: b2 up to G10x20 B13, from the G10x40 +0,7+0,15
12 up to G6x12 +0,30, from the Géx24 +0,40
Tolerances refer to zinc plated yokes/pins
Technical reading from page 19 to page 20



YOKES WITH THREAD

YOKES ex cnomo 06-07-14
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Designation Cylinder al a2 di g bl b2 d2 d3 11 12 13 max  weight

load =
Co.(daN) (kg)
h1T  h11 H8 +05 HIT HIT 6H 03 05 +0,3 +0,2

G8x16 CN 32 2 22 8 16 11 1T MIx1LS 18 45 36 14 3080 0,080
G12x25 CN 40-50 26 36 12 25 18 18 Miexld 26 64 51 17 5040 0,210
G16x33 CN 63-80 34 45 16 33 22 22 M0x5 34 80 63 185 8280 0,440
G20x40 CN 100-125 42 63 20 40 30 30 M2/x20 42 106 85 30 14520 0,910
G25x40 CN 160-200 5 80 25 40 40 40 M36x20 50 140 115 45 20000 1,800

For left-hand thread add LH (example G25x50 CN LH)

For zinc plated add 1A, yellow passivated 2C (example G25x50 CN 1A)
Zinc-plating: norm ISO 2081, standard FeZn8

Without any indications, the yoke will be provided unplated oiled
Tolerances refer to zinc plated yokes/pins

Technical reading from page 19 to page 20

Cchiavette unificate sp.a.




YOKES WITH THREAD

YOKES STRINLESS STEEL pin 11752
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Designation = d1 g al a2 bl b2 d2 d3

weight

load =
+0.3 Co.(daN) (kg)
HO £05 h11 016 B13 6H 03 02 05 +0,2

G5x10 INOX 5 10 10 10 5 5 Mb5x080 9 05 26 20 75 05 500 0,009
G6x12 INOX 6 12 12 12 6 6 Méx1,00 10 05 31 249 05 720 0,015
G8x16 INOX 8 16 16 16 8 8 M8x1,25 14 05 42 32 12 05 1280 0,036
G10x20 INOX 10 20 20 20 10 10 MI0x1,50 18 056 52 40 15 05 2000 0,070
G12x24 INOX 12 24 24 24 12 12 M12x1,76 20 05 62 48 18 05 2880 0,121
G16x32 INOX 16 32 32 32 16 16 M16x2,00 26 1 83 64 24 1 5120 0,250

For left-hand thread add LH (ex. G16x32 LH INOX)
Tolerance: b2 up fo G10x20 B 13, from the G12x24 +0,7 +0,15

12 up to Géx12 +0,30, from the G8x16 +0,40
Technical reading from page 19 to page 20




YOKES WITH THREAD

YOKES STRINLESS STEEL pin 71752 whread 1S0 8140 (CETOP)
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Designation  Cylinder d1 g al a2 bl b2 d2 a3 f 11 12 13 r max  weight

load =~
+0,3 Co.(daN) (kg)
H? 05 h11  -0,16 BI13 6H 03 02 0,5 +0,2
G6x12 INOX 10-12 6 12 12 12 6 6 M6x1,00 10 05 31 24 9 05 720 0,015
G8x16 INOX 20 8 16 16 16 8 8 M8x1,25 14 05 42 32 12 05 1280 0,036
G10x20 FG INOX 25-32 10 20 20 20 10 10 MI0x1,25 18 05 52 40 15 05 2000 0,070
G12x24 FG INOX 40 12 24 24 24 12 12 M12x1,25 20 05 62 48 18 05 2880 0,121
G16x32 FG INOX 50-63 16 32 32 32 16 16 M16x1,50 26 1 8 64 24 1 5120 0,250

Yokes similar to DIN 71752 (measures not included in the norm)
Designation  Cylinder dl1 g al a2 bl b2 d2 a3 f 11 12 13 r max  weight

load ~
+0,6 Co.(daN) (kg)
HO 05 hi11 02 BI3 6H 03 02 05 +0,3
G20x40 FG INOX 80-100 20 40 40 40 20 20 M20x1,50 34 1 106 80 30 1 8000 0,550

For left-hand thread add LH (example G16x32 FGLH INOX)
Tolerance: b2 up to G10x20 B 13, from the G12x24 +0,7 +0,15

12 up to G6x12 +0,30, from the Géx24 +0,40
Technical reading from page 19 to page 20

Cchiavette unificate sp.a.




YOKES WITH THREAD

YOKES ALUMINIUM pin 71752
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Denomination d1 g al a2 bl b2 d2 d3 f 11 2 13 r max  weight

load ~
+0,3 Co.(daN)  (kg)
HO 05 hll -0,16 B13 6H +03 02 05 +0,2

GA4x8 4 8 8 8 4 4  M4x0,70 8 05 21 16 6 0.5 190 0,001
GA5x10 5 10 10 10 5 5 Mbx0,80 9 05 26 20 75 05 300 0,003
GA6x12 6 12 12 12 6 6 Mé6x1,00 10 05 31 24 9 0,5 430 0,005
GA8x16 8 16 16 16 8 8 M8x1,25 14 05 42 32 12 05 760 0,012
GA10x20 10 20 20 20 10 10 MI0x1,50 18 05 52 40 15 05 1200 0,023
GAl12x24 12 24 24 24 12 12 MiI2x1,76 20 05 62 48 18 05 1720 0,040
GA16x32 16 32 32 32 16 16 MI16x2,00 26 1 83 64 24 1 3070 0,085

Yokes similar to DIN 71752 (measures not included in the norm)

Denomination d1 g al a2 bl b2 d2 a3 f I 12 13 r max  weight
load

+0,6 Co.(daN) (kg)
H?  +0,5 h11 0.2 B13 6H +03 +02 05 +0,3
GA20x40 20 40 40 40 20 20 M20x2,50 34 1 105 80 30 1 4800 0,185

For left-hand thread add LH (example GA 16x32 LH)
Tolerance: b2 up to GA 10x20 B13, from 12x24 +0,7+0,15
12 up to GA 6x12 +0,30, from GA 8x16 +0,40

Finishing: anodic oxidation. silver colour
Upon request: gold colour
black colour

Technical reading from page 19 to page 20




YOKES WITH THREAD

YOKES ALUMINIUM pin 71752 thread 1S0 8140 (CETOP)

>

ALUMINIUM

Denomination Cylinder d1 g al a2 bl

+0,3

H9 +0,5 h11 -0,16 BI3
GA4x8 8-10 4 8 8 8 4
GA6x12 10-12 6 12 12 12 6
GA8x16 20 8 16 16 16 8
GA10x20 FG 25-32 10 20 20 20 10
GA12x24 FG 40 12 24 24 24 12
GA16x32 FG 50-63 16 32 32 32 16

120°

b2

o O N

o N O

Yokes similar to DIN 71752 (measures not included in the norm)

Denomination Cylinder d1 g al a2 bl

+0,6
H9 +0,5 hll -0,2 BI13
GA20x40 FG 80-100 20 40 40 40 20

For left-hand thread add LH (example GA 16x32 FG LH)
Tolerance: b2 up to GA 10x20 B13, from 12x24 +0,7+0,15
12 up to GA 6x12 +0,30, from GA 8x16 +0,40

Finishing: anodic oxidation. silver colour
Upon request: gold colour
black colour

Technical reading from page 19 to page 20

Cchiavette unificate sp.a.
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d1l
300(
d2 da3 f 11 12 13 r max  weight
load =
Co.(daN) (kg)
6H +03 02 05 0,2
M4x0,70 8 05 21 16 6 05 190 0,001
M6x1,00 10 05 31 24 9 05 430 0,005
M8x1,25 14 05 42 32 12 05 760 0,012
M10x1,25 18 05 52 40 15 05 1200 0,023
MI2x1,25 20 05 62 48 18 05 1720 0,040
M16x1,50 26 1T 83 64 24 1 3070 0,085
d2 d3 foi 12 13 max  weight
load =
Co.(daN) (kg)
6H 0,3 02 05 +0,3
M20x1,50 34 1 1056 80 30 1 4800 0,185
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GCOMPONENTS FOR YOKES

LOGKABLE PINS ror yokes series 6, GFG and GA
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Designation d1i g b a 11 12 13 weight
(kg)
h11
PM4x8 4 8 11 9 19 15 4 0,002
PM5x10 5 10 14 12 23 19 4,5 0,003
PM5x20 5 20 14 12 33 29 4,5 0,003
PM6x12 6 12 16 14 28 23 6 0,005
PM6x24 6 24 16 14 40 35 6 0,005
PM8x16 8 16 23 19 37 31 8 0,011
PM8x32 8 32 23 19 53 47 8 0,012
PM10x20 10 20 27 23 46 39 10 0,019
PM10x40 10 40 27 23 66 59 10 0,020
PM12x24 12 24 32 28 55 46 12 0,032
PM12x48 12 48 32 28 79 71 12 0,034
PM14x28 14 28 34 31 62 52 14 0,047
PM16x32 16 32 41 36 72 62 13 0,067
PM20x40 20 40 49 44 88 72 16 0,130

For zinc plated add 1A, yellow passivated 2C (ex. PM20x40 1A)
Zinc-plating: norm ISO 2081, standard FeZn8

Tolerance: b, a, 11, 12,13 up to PM 5x20 +0,1; from the PM 6x12 +0,2
Tolerances refer to Zinc-plated lockable pins

Without any indications, the lockable pin will be provided unplated oiled
Technical reading from page 19 to page 20
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GOMPONENTS FOR YOKES

LOGKABLE PINS ror yokes ex cNOMO 06-07-14 serie GCN
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Designation dil g b a 11 12 13 weight
(k9)
h1l
PMC 8x16 8 16 28 25 4] 36 10 0,014
PMC 12x25 12 25 44 40 60 50 12 0,043
PMC 16x33 16 33 58 49 74 63 15 0,09
PMC 20x40 20 40 73 69 98 81 19 0,193

For zinc plated add 1A, yellow passivated 2C (ex. PMC 20x40 1A)
Zinc-plating: norm ISO 2081, standard FeZn8

Without any indications, the lockable pin will be provided unplated oiled
Tolerances refer to zinc plated lockable pins.

Technical reading from page 19 to page 20




GCOMPONENTS FOR YOKES

PINS DIN 1434
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Designation d D* k z z1 r d2 11 I weight

+0,5 +0.3 (kg)

h11 h12 js14 =~ = H14 0 0

PD 4 4 6 1 05 0.8 0.3 1 8 10 0,001

PD5 5 7 1 05 0.8 0.3 1 10 12 0,001

PD 6 6 9 1.5 05 1 05 1.6 15 18 0,004

PD 8 8 12 2 1 1 05 2 19.5 23 0,009

PD 10 10 14 2 1 1.5 05 32 24,5 29 0,017

PD 12 12 17 3 1,5 2 05 4 29,5 35 0,030

PD 14 14 19 3 1.5 25 1 4 32,5 40 0,048

PD 16 16 21 3 1.5 25 1 4 37.5 45 0,067

PD 20 20 26 4 2 3 1 5 47 54 0,125

PD 25 25 32 5 3 1 6 59 67 0,260

*

= not included in DIN 1434

WASHERS DIN 433 SPLIT PINS DIN 94

Designation di d2 s weight Designation L u e b
(kg x 1000 pz.)

= ~ ~ =~ max = max max
PDR 4 43 7,5 08 0,150
PDR 5 53 9,5 1 0,385 PDC 4 10 15 25 15
PDR 6 64 | M Lo 0.700 PDC 5/6 0 25 4 36 16
PDR 8 8,4 15 16 1520
PDR 10 105 18 16 2110 PDC 8 16 32 64 58 2
PDR 12 13 20 2 2,850
PDR 14 15 24 2 4,300 PDC 10 20 4 8 74 32
PORSE ki =z 2 540 PDC 12/16 2 4 8 74 4
PDR 20 21 33 25 9,980
PDR 25 25 39 4 14500 PDC 20/25 2 4 0 92 4

For zinc plated add 1A, yellow passivated 2C (ex. PD 25 1A)
Zinc-plating: norm ISO 2081, standard FeZn8

Without any indications, the pin will be provided unplated oiled
Tolerances refer to zinc plated pins

Technical reading from page 19 to page 20

Cchiavette unificate sp.a.




GOMPONENTS FOR YOKES

PINS PKS

z L 71
/_f 3,%

\14”

S

o5
o m — — —|r 3 2

45¢
m
11
k I

Designation dl D k z z1 r d2 m 11 | weight
+0,1 +0,3 +0,3 (kg)

h11 h12 js14 ~ ~ h11 0 0 0
PKS 4 4 6 1 05 05 0.3 3.2 0.64 8,5 10,5 0,002
PKS 5 5 8 1,5 05 05 0.5 4 0.74 10,5 13 0,003
PKS 6 6 9 1,5 05 0.75 0.5 5 0.74 12,5 16,5 0,004
PKS 8 8 12 2 1 1 0,5 6 0,94 16,5 20 0,009
PKS10 10 14 2 1 1 0,5 8 1,06 20,5 25 0,017
PKS12 12 17 S 1.5 1.25 0.5 9 1.15 24,5 30 0,030
PKS14 14 19 S 1.5 1.5 1 10 1,25 27,5 33 0,048
PKS16 16 20 3 1.5 1.5 1 12 1,35 32,5 38,5 0,067
PKS20 20 26 4 2 1,5 1 17,5 1.8 40,5 46 0,125
PKS25 25 32 5 2 1.5 1 18 1.8 50,5 57 0,260

For zinc plated add 1A, yellow passivated 2C (ex. PKS 25 TA)
Zinc-plating: norm ISO 2081, standard FeZn8

Without any indications, the lockable pin will be provided unplated oiled
Tolerances refer to zinc plated pins.

Technical reading from page 19 to page 20




GCOMPONENTS FOR YOKES

PINS ALUMINIUM

for yokes Series GA and GAFG

z L 71
/_r 3,;
\i‘-u
S
@
o i — — —|[r 3 2
450
m
11
k I
Designation dl D k z z1 r
h11 h12 js14 ~ =
PKSAL 4 4 6 1 0.5 0.5 0.3
PKSAL 5 5 8 1.5 05 0,50 0.5
PKSAL 6 9 1.5 05 0,75 0.5
PKSAL 8 8 12 20 1.0 1.00 05
PKSAL 10 10 14 20 1.0 1.00 05
PKSAL 12 12 17 30 1.5 1,25 05
PKSAL 16 16 20 30 1.5 1,50 1.0
PKSAL 20 20 26 4,0 20 1,50 1.0
Finishing: anodic oxidation, silver colour

Upon request: gold colour - black colour
Technical reading from page 19 to page 20

Cchiavette unificate sp.a.




RETAINERS SL FOR PINS PKS

GOMPONENTS FOR YOKES

z1
— —
= |
ool (4L —
© ko]
\ / m
n
Designation  d1 a h h1l b S d2 m n z1 Max Max
axial force  axial force
+0,1 +0,3 daN daN
h11 ~ ~ ~ ~ h11 0 0 =~ X PKS  x PKSAL
SL4 4 7 8,5 4 2,3 03 32 0,64 2 0,5 100 50
SL5 5 9 10,7 5 3,3 04 4 0,74 2,5 05 130 65
SL6 6 11 14,1 6 3,8 04 5 0,74 3 0,75 150 75
SL8 8 14 17,5 8 4 0,5 6 0,94 3,5 1 360 180
SL10 10 18 22,1 10 5 0,5 8 1,05 45 1 640 320
SL12 12 22 26 12 5 0.5 9 1,15 5 1,25 960 480
SL14 14 25 30 13,5 6 0.6 10 1,25 55 1.5 1130 560
SL16 16 28 34 16 6 0.6 12 1,35 6 1,5 1350 670
b
| z1
N —
~ AR ) i B ©
m
S
n
Designation  d1 d3 h hi b S d2 m n z1 Max Max
axial force  axial force
+0,1 +0,3 daN daN
h1l ~ =~ ~ h11 0 0 ~ X PKS  x PKSAL
KL 4 4 6,5 43 2,7 04 3,2 0,64 2 0,5 150 50
KL 5 5 7.5 8,7 52 2.8 05 4 0,74 25 05 300 65
KL 6 6 10,4 11,5 6,8 3,5 0.5 ) 0,74 3 0,75 485 75
KL 8 8 11,5 12,1 7.2 41 05 6 0,94 35 1 550 180
KL10 10 15,6 16,3 9,5 59 0,6 8 1,05 4,5 1 950 320
KL12 12 16,7 18 10,5 6,1 0,6 9 1,15 5 1,25 1070 480
KL14 14 19 20 11,5 6,5 0.7 10 1,25 55 1,5 1270 560
KL16 16 22,7 23,5 13,8 7.8 0.8 12 1,35 6 1,5 1400 670
KL20-25 20-25 34,5 34 20 9 1 16-18 1.8 8 1,5 1600 720

For zinc plated add 1A, yellow passivated 2C (ex.SL 16 1A)

Zinc-plating: norm ISO 2081, standard FeZn8
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GCOMPONENTS FOR YOKES

m m
z z
S - —— - - = — — 'E AN
11
|
Designation di I d2 11 z m weight
+0,4 +0,2 (kg)
h1l 0 h11 0 ~ H13
PC 8 8 30 7.6 22 1 0.9 0,012
PC12 12 45 11,5 36 1 1,1 0,039
PC16 16 55 15,2 45 1 1,1 0,085
PC20 20 75 19 63 1 1,3 0,185
PC25 25 95 23,9 80 1 1,3 0,360

SEEGER DIN 411

m

Designation S d3 d4 ds a b
min. max =

SE8 08 7.4 14,7 1.2 32 1.5
SE12 1 1 19 1.7 3,3 1,8
SE16 1 14,7 23,8 1.7 3,7 2,2
SE20 1.2 18,5 28,4 2 4 2,6
SE25 1,2 23,2 34,2 2 44 30

For zinc plated add 1A, yellow passivated 2C (ex. PC 25 1A)
Zinc-plating: norm ISO 2081, standard FeZn8
Without any indications, the pin will be provided unplated oiled

Cchiavette unificate sp.a.




GOMPONENTS FOR YOKES

PINS IS0

11
%2/
N o —
© - — — — 1 030 ©
m m
z z
Designation dl | d2 11 z m weight
w04 402 (ko)
h11 0 h11 0 ~ H13
8 20 7,6 16,5 1 09 0,008
PI10 10 25 9.6 20,5 1 1.1 0,015
PI12 12 30 12 24,5 1 1,1 0,026
PIl4 14 35 13 27,5 1 1,1 0,042
PI16 16 39 15 32,5 1 1.1 0,061
PI20 20 48 19 40,5 1 1.3 0118
PI25 25 60 24 50,5 1 1.3 0,230
PI30 30 65 29 55,5 1 1,6 0,350
PI35 35 84 33 70,5 1 1.6 0,620
Sl m
: Designation s d3 d4 d5 a b
min. max =
SE8 0.8 7.4 14,7 1.2 3.2 1.5
SE10 1 9.3 17 1.5 3.3 1.8
SE12 1 11 19 1.7 3.3 1.8
SE14 1 12,9 21,4 1.7 3,5 2,1
SE16 1 14,7 23,8 1.7 3,7 2.2
SE20 1,2 18,5 28,4 2 4 2,6
SE25 1.2 23,2 34,2 2 44 3.0
SE30 1.5 27,9 40,5 2 5 3,5
SE35 1.5 32,2 46,8 2,5 56 3.9

For zinc plated add 1A, yellow passivated 2C (ex. Pl 25 1A)
Zinc-plating: norm ISO 2081, standard FeZn8

Without any indications, the pin will be provided unplated oiled
Tolerances refer to zinc plated pins



GCOMPONENTS FOR YOKES

PINS STAINLESS STEEL

(
2
>
=
[T1
)
Ll

m m F" — F F
z z 1.- r H

Designation dl I d2 11 z m weight

+0,4 +0,3 (kg)
h11 0 h11 0 =~ H13

PI 5 INOX 5 15 4,8 10,6 1 0.7 0,003

PI 6 INOX 6 17 57 12,2 1 08 0,005

PI 8 INOX 8 20 7,6 16,5 1 0.9 0,008

PI 10 INOX 10 25 9.6 20,5 1 1.1 0,015

PI 12 INOX 12 30 11,5 24,5 1 1.1 0,026

PI 16 INOX 16 39 15,2 32,5 1 1.1 0,061

PI 20 INOX 20 48 19 40,5 1 1.3 0,118

Designation S d3 d4 ds a

min max =
SE 5 INOX 0.6 4,7 10,3 1 2,5 1.1
SE 6 INOX 0.7 5,6 11.7 1.15 2.7 1.3
SE 8 INOX 0.8 7.4 14,7 1.2 3.2 1.5
SE 10 INOX 1 1 19 1.7 3.3 1.8
SE 12 INOX 1 11 19 1.7 33 1.8
SE 16 INOX 1 14,7 23,8 1.7 37 22
SE 20 INOX 1.2 18,5 28,4 2 4 2,6

Cchiavette unificate sp.a.




BALL JOINTS

1. DESGRIPTION OF THE PRODUGT

Ball joints are mechanical units for the connection of two parts which are perpendicular with respect to
each other; they allow the transmission of alternating forces with angular and oscillatory movements at a
moderate speed.

They are standardised products which are produced according to the specifications and dimensional
tables given on pages 40 to 41.

All our products can be supplied in a galvanised or unfinished.

o

& ||

2. TEGHNIGAL DATA

The ball joints are supplied in two types:

a) Type C, without the external safety spring S and therefore without the related external opening to recei-
ve the spring and without the two slots for the spring itself.

b) Type CS, with the safety spring mounted on the opening which blocks it and the two slots to house the
spring itself.

* Materials

Ball stud: carbon steel with resistance to traction of 60 daN/mm? and a ball tempered on the sur-
face with hardness = 52 HRc

Ball socket: 9SMNPb28 steel with resistance to traction of 50 daN/mm?

Spring: steel for springs

Lubrication: ball coupling lubricated on assembly with LITHIUM grease, NLGI 1 grade

e Force of extraction BALL STUD - BALL SOCKET

The values of the force necessary to extract the ball stud from the ball socket seating with the spring "R"
mounted, with the joint free of grease, are given in the following table:

Denomination Minimum force (daN)
C 8Mb5
CS 8 M5
C 10 M6
CS 10 M6
C 13 M8
CS 13 M8
C 16MI10
CS 16 M10
C 19 M14
CS 19 M14

0| CO| O O | B B W] w
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BALL JOINTS

In the stud-socket coupling (with grease), the stud in a horizontal position falls with a force F applied to the \
extremity of the stud thread (see drawing), according to the table below:

\

FORCE F
Denomination Maximum force (daN)

C 8Mb 0,400
CS 8 M6 0,400
C 10 M6 0,500
CS 10 M6 0,500
C 13 M8 0,600
CS 13 M8 0,600
C 16MI10 0,700
CS 16 M10 0,700
C 19M14 0,800
CS 19 M14 0,800

 Permissihle load and tightening couple

The maximum permissible load for the ball joint is given in the following table; it is also important to tigh-
ten the nut as indicated:

Deraiileien Permissible load (daN) Nut tightening torque
static dynamic dado (daNem)

C 8Mb 50 20 0,35

CS 8 M6 50 20 0,35

C 10 M6 100 40 0,74

CS 10 M6 100 40 0,74

C 13 M8 200 80 1,80

CS 13 M8 200 80 1,80

C 16 MI10 400 160 3,50
CS 16 M10 400 160 3,50

C 19M14 800 320 7,00
CS 19 M14 800 320 7.00

Cchiavette unificate sp.a.




BALL JOINTS

DIN 71802 Form C$

% a d4
(3]
=
I\ ZZZZzZ=
s S* — } Ni ™ =5y
ANV = = Sw
® % ®
AN =)
I — r
& V‘ T ’Q e Ssw | \
|
/ -
d2 d6
forma CS o
18°m,’n 180 min 18° min

Designation  d1 d2 a d3 d4 dé e h2 12 13 r *SW o oa weight
(@

form CS
03 05 05 h14  min. 05 03 £03 mox.  hl4 ~
CS8 M5 8 %9 22 8 12,8 8 102 0,65 10,0 9 0.3 7 10 15,2
CS10 M6 10 Mé 25 10 14,8 10 11,56 0,70 12,5 11 03 8 12 25,2
CS13 M8 13 M8 30 13 19,3 13 14,0 1,15 16,5 13 05 11 12 53,1
CS16 M10 16 M10 35 16 24,0 16 16,5 1,15 200 16 0.5 13 12 103,8
CS19 M14X1,5 19 M14X1,6 45 19 30,0 19 21,5 050 280 20 0.8 / 15 220,9
CS19 M14X2 19 MI14X2 45 19 30,0 19 21,5 050 280 20 0.8 / 15 220,9
* across flat
For left - hand thread add LH (ex. CS 16 LH)
For Zinc plated add 1A, yellow passivated 2C (ex. CS 16 1A)
Zinc-plating: norm ISO 2081, standard FeZn8
Ball stud according to tolerances Chiavette Unificate
DIN 71802 Form G
(V]
=
%I 3 j?? sw
(82]
= N J /AR
=
o 7] }Q >~

forma C

18° ml'n 180 m\n 18°min

Designation  d1 d2 a d3 d4 dé6 e h2 12 13 r *SW o oa weight
@

form CS
03 05 05 h14  min. +05 03 03  max. h14 ~
C8 M5 8 M5 22 8 12,8 8 102 0,65 10,0 9 0.3 7 10 15,2
C10 M6 10 Mé 25 10 14,8 10 11,56 070 12,5 11 0.3 8 12 25,0
C13 M8 13 M8 30 13 19,3 13 14,0 1,15 16,5 13 0.5 11 12 52,9
C16 M10 16 M10 35 16 24,0 16 16,5 1,15 20,0 16 0.5 13 12 103,5
C19 M14X1,5 19 MI4X1,5 45 19 30,0 19 21,6 0,50 28,0 20 0.8 / 15 220,9
C19 M14X2 19 M14X2 45 19 30,0 19 21,6 0,50 28,0 20 0.8 / 15 220,9
* across flat

For left - hand thread add LH (ex. C 16 LH) - For Zinc plated add 1A, yellow passivated 2C (ex. C 16 1A)
Zinc-plating: norm ISO 2081, standard FeZn8.
Ball stud according to tolerances Chiavette Unificate




BALL JOINTS

DIN 71802 Form CS STAINLESS STEEL

% a
N
=
I\ ZZZ=
}S”’*}NI ® - -
AN e e sw
™ A7
\¥ \ ]
N TN s sw |
s ‘
d2 d6
V’A forma CS o l-.
187 mip 18° min 18°min \—)
.

Designation  d1 d2 a d3 d4 dé e h2 12 K} r *sw  a°  weight
(9

forma CS
+03 05 05 h14  min. +05 03 +03  max. h14 =~

1
CS8 M5 INOX 8 M5 22 8 12,8 8 102 065 100 9 0.2 / 10 15,2
CS10 M6 INOX 10 M6 25 10 14,8 10 1,6 070 125 11 0.3 / 12 252
CS1I3 M8 INOX 13 M8 30 13 19,3 13 140 1,15 165 13 05 / 12 53,1
CS16 M10 INOX 16 M10 35 16 24,0 16 155 1,156 200 16 0.5 / 12 103,8
CS19 M14X15INOX 19 M14X16 45 19 30,0 19 21,6 05 280 20 0.8 / 15 220,9
CS19 M14X2 INOX 19 MI4X2 45 19 30,0 19 21,6 05 280 20 0.8 / 15 220,9

* across flat
For left - hand thread add LH (ex. CS 16 M10 LH INOX)

J g7 I[ |
| i

d2

D2
Designation (0] D1 dl D2 d2 H L P
SEALING CUP NEOPRENE 8 11,5 9 54 4 45 1.5 1.5
SEALING CUP NEOPRENE 10 13 10,5 6,9 55 6,5 3,5 1.5
SEALING CUP NEOPRENE 13 17 14 8,6 7 7.5 35 2
SEALING CUP NEOPRENE 16 21 17,5 10,5 9 8,5 4,5 2
SEALING CUP NEOPRENE 19 25 20 14,5 13 10 6 2

Cchiavette unificate sp.a.




Characteristics:

The self-aligning joint allows the compensation of
angle bending and radial moves.

Designation  Cyl

GB 6 12/16
GB 8 25/30
GB10x1,25 32
GB10 32
GB12x1,25 40
GB12 40
GB16x1,5 50/63
GB20x1,5 80/100

* across flat

A

Méx1
M8x1,25
M10x1,25
M10x1,5
M12x1,25
M12x1,75
M16x1,5
M20x1,5

35
57
71
71
75
75
103
119

10
20
20
20
24
24
32
40

Materiale: acciaio zincato bianco (ISO 2081, standard Fe Zn 8)
Zinc-plated steel 1A (ISO 2081, standard Fe Zn 8)

85
125
22
22
22
22
32
32

F
A
f3° L
~—
| il
CH M L
L] il
_M_ o]
[
[
L I
I
p= L
== CH1
H L M CH* [° CH1* max weight
load = (kg)
Co (daN)
15 1 10 5 10 7 120 0,03
19 2 20 7 10 11 250 0,06
32 2 20 12 10 19 500 022
32 2 20 12 10 19 500 022
32 2 20 12 10 19 500 023
32 2 20 12 10 19 500 023
45 2 32 20 10 30 1000 066
45 2 40 20 10 30 1000 07



Feather keys are normally used for the tfransmission of a twisting moment from the shaft to the hub.

e Feather keys according to specification IS0 773 - UNI 6604-69 - DIN 6885

form A: has rounded ends, with radius equal to half the base

form B: has flat ends
form C or A/B: has rounded ends, with a flat ends

FORM C o0 A/B
(rounded - flat)

7|

If

gt

o

FORM A FORM B
= (rounded) . (flat)
gl f 1 =
o ( o)
L L
Application
— b —
\ 1/
=14
N
+
© =
=
] ]
< d

Material:
- C45 steel with R = 59 daN/mm?2
- AlISI 316 stainless steel with R = 59 daN/mm?2

The relationship between the diameter of the shaft and the section of the key, indicated in the dimensio-

nal tables on page 44, refers to normal uses.

The use of keys with smaller sections is possible if their resistance is sufficient for the force to be transmitted.
The use of keys with larger sections is not recommended.
In case of particular need forms A and B can be combined: that is, with one end rounded and the other

flat.
In that case the symbol for the form is C or AB.

Cchiavette unificate sp.a.




Table of tolerances for keys and housing slots (mm)

Field of key Slot
application Section Width Depth
Diameter of | Nominal |Tolerances|Nominal Tolerances on b shaft hub
shaft Diment on Diment for shaft for hub 11 2
d b xh bho | h* b H9 N9 P9 D10 Js9 P9 Nom | Tol. |Nom]| Tol.
from 6
up to 8 232 0 0 2 +0,025 0,004 0,006 +0,060 0,012 0,006 2 ]
over 8 3% 3 -0,0251-0,025 3 0 0 0,031 +0,020 - 0,081 18 14
up to 10 ! ’
over 10 +0,1 +0,1
up to 12 4x4 4 2.5 ; 1,8 =
over 12
up to 17 5x5 ) 3 2,3
over 17 0 +0,030 0 0,012 +0,078 0,012
6x4 6 ' ' ' ' 2,5 1,8
upto | 22 X* 1o 0 -0,030 o002 | s00%0 | 00 | gom
over 17 0
upto | 22 DR oo0| 8 ’ *
over 17
up fo 00 6x6 6 3.5 3,6
over 22
up fo 30 8x5 8 3 2,3
over 22
up fo 30 8x6 8 3.5 2,8
over 22
8x7 8 4 3.3
up to 30 0 +0,036 0 0,015 +0,098 0,018 0,015
over 22 0,036 0 0,036 0,051 +0,040 - 0,051
up to 30 8x8 8 5 3,8
over 30 0
Upito 38 10x 8 s 10 5 3.3
over 30
up to 38 10x 10 10 6 4,3
over 38
Upito 14 12x 8 12 5 3.3
over 38 0
up fo a4 12x 12 0110 12 7.5 4,9
over 44 0 0 +0,043 0 0,018 40,120 0,018
up to 50 14x9 -0,0431-0,090 14 0 0,043 0,061 +0,050 . 0,061 99 40 5 402
over 44 0 ) ,
up to 50 14x14 0,110 14 9 0 |54 0
over 50 0
Up fo 58 16 x 10 0,090 16 6 4,3
over 58
up fo 0 18x 11 18 7 4,4
over 65
up to 75 20% 12 0 20 7.5 4,9
over 75 29y 14 0 0,110 22 9 54
upto | 85 -0,052 +0,052 0 0022 | 40149 | oo | 0022
over 85 0 0,052 0,074 +0,065 - 0,074
up fo 95 25x14 25 9 5,4
over 95
Upito 110 28 x 16 28 10 6,4
over 110
up to 130 32x18 32 11 7.4
over 130
36 x 20 36 12 8,4
upto [ 150 0 +0,062 0 0026 | 40180 | . | 002
over | 150 -0,062 0 -0,062 0088 | +0080 | * -0,088
up to 170 40x 22 0 40 13 9,4
over 170 0130
uto | 200 45 x 25 ) 45 15 10,4
over 200
uto | 230 50 x 28 50 17 11,4
over 230
uto | 260 56 x 32 56 20 12,4
+0,3 +0,3
e | 2es |exa2o 63 | w00 [ 0 00 | 4020 | o | 0032 | 20 |57 [124] 7
—— 200 0,074 0 0,074 0,106 +0,100 - 0,106
up to | 330 70 x 36 0 70 22 14,4
over | 330 -0.160
up fo | 380 80 x 40 80 25 15,4
over 380 90 x 45 90 28 17,4
up fo 2‘2‘8 0 +0'837 0 0037 [ w0260 | oo | 00%7 ’
over g J 4 = 4
upto | 500 100 x 50(-0.087 100 0,080 0,124 40,120 0,124 | 31 19.5

* Tolerance: h9 for the square section and h11 for the rectangular section.




Table of tolerances on length | (mm):

Lengths Tolerance of the key Tolerance of slot
up to 28 _0?20 +0620
ds o - 030 020
over 80 0%0 +0,50

o Woodruff keys according to specification IS0 3912 - DIN 6888 - UNI 6606

Material:
- C45 steel with R = 59 daN/mm2

The relationship between the diameter of the shaft and the sectfion of the keys, indicated in the

AN

dimensional tables, refers to normal uses.

The use of keys with smaller sections is possible if their resistance is sufficient for the force to be fransmitted.

The use of keys with larger sections is not recommended.

Table of tolerances for the woodruff keys (mm):

U -

hl

diameter shaft d Standard KEYS
Trggag‘liés' posiii%rning b&ﬁﬁD Base b Height h1 Diameter D |Chamfer/radius
> < > < of ?grl#]vo" nom. | tol.h9 nom. | fol.h11 nom. | tol.h12 Min. Max.
3 | 4 | 3 4 1.0<.4x4 | 1.0 1.4 4 | 0%0
4 | 5 | 4 6 1,526 | 1.5 26 | o000 | 7
5 | 6 | 6 8 20x2.6x7 | 20 . 26 7 0
6 | 7 | 8 | 0] 20870 | 20 | 0025 | 37 10 | 0150 | 016 0,25
7 | 8 [ 10| 12] 25370 | 25 37 | o5 [ 10
8 | 10 12| 15] 3060a3 | 30 50 13
0 [ 12| 15 ] 18] soesae | 30 6,5 5| 0180
12 [ 14 | 18 | 20| aoxesas | 40 6,5 16
14 | 16 | 20 | 22 | aoasas | a0 7,5 19 | 030
16 |18 | 22 | 25| soxesxe6 | 50 0 6,5 0 16 | 0310 | o5 0.0
18 | 20 | 25 | 28 [ s0a75x19 | 50 | 000 [ 75 | 000 [ o
20 | 2 | 28 | 32 | sovox22 | 50 9,0 22
2 | 25 [ 32 | 36 | eoxvox2 | 60 9,0 2 | o050
25 | 28 | 36 | 40 | e0x100x5 | 60 10,0 25
2% | 32 | 20 | - | soxoxs | 80 0 11,0 0 28
32 | 38 [ - = [ rooasoxs2 | 100 | %0 [ im0 | OV a2 | 090 | 040 0,60

For keys of no-standard dimensions, the tolerances remain the same.

Cchiavette unificate sp.a.




Section A - A

A _ , b Detail z
I
:/ | o
I
1
/ N
AN T : . // N
: \ < / l =
l
S %)
1
| ! o< /
I
I
/:/ / /
I 1
I
A
Table of tolerances slot for the woodruff keys(mm):
diameter shaft d Slot
tfransmiss. for 1
couple positioning. Sfoknec;?rd Base b depth radius R
bxh1xD Type of coupling
- haft
ferr efgfr'%@l' uncertain blocked sna uele
= = = = NOM. ™Shaff | hub shaft/hub il 2 "
Tl N9 | fol. Js9 tol.P9  |nom.] fol. [nom.] fol. | "
3 4 3 4 1,0x1,4x4 1.0 1.0 0,6
4 5 4 6 1,5%,6x7 1.5 2,0 |+0,1| 0.8
5 6 6 8 2,0x2,6x7 2,0 | -0,004 | +0,012 0006 |18 0 |10 016 | 008
6 7 8 10 2,0x3,7x10 | 20 | -0,029 | -0,012 0,031 |29 1.0
7 8 10 12 2,6x3,7x10 | 2,5 2,7 1.2
8 10 12 15 3,0x5,0x13 | 3,0 3,8 141 05
10 12 15 18 3,0x6,5x16 | 3,0 53 1,4 O’
12 14 18 20 4,0x6,5x16 | 4,0 50 [+0,2| 1.8
14 16 20 22 4,0x7,5x19 | 4,0 60| 0 | 1.8
16 18 22 25 5,0x6,5x16 50 4,5 2,3 0,25 0,16
18 | 20 | 25 | 28 | 50x7.5x19 | 50 0830 +§'g]]: 'g'gjé 55 2.3
20 22 28 32 | 50x90x22 |50 e e 7.0 2,3
22 25 32 36 6,0x9.0x22 | 6,0 6,5 2,8
25 28 36 40 | 6,0x10,0x25 | 6.0 7.5 |+0,3| 2.8
28 32 | 40 - [ 8oxi1.0x28 | 80 0 +0,018 0015 |80 o [33]+02
32 | 38 | - — | 10,0x13,0x32 |10,0] 0,036 | -0,018 0051 [100 33| 0| 040 | 025
For keys of no-standard dimensions, the tolerances remain the same




WOODRUFF KEYS IS0 3912 - UNI 6606 - DIN 6888

hl

Designation bho

KEY 2X3,7
KEY 2,56X3,7
KEY 3X3,7
KEY 2X5
KEY 3X5
KEY 4X5
KEY 3X6,5
KEY 4X6.5
KEY 5X6,5
KEY 3X7.5
KEY 4X7.5
KEY 5X7.5
KEY 4X9
KEY 5X9
KEY 6X9
KEY 5X10
KEY 6X10
KEY 6X11
KEY 8X11
KEY 6X13
KEY 8X13
KEY 8X15
KEY 8X16
KEY 10X16

S ®®®P®O®OO0OOORON®ONGNGNGDN

Technical reading from page 43 to page 46

Cchiavette unificate sp.a.

h,h11

3,7
3,7
3,7

6,5
6,5
6,5
7.5
7.5
7.5

10
10
11
11
13
13
15
16
16

L mm

9,66
9,66
9,66
12,65
12,65
12,65
15,72
15,72
15,72
18,57
18,57
18,57
21,63
21,63
21,63
24,49
24,49
27,35
27,35
31,42
31,42
37,15
43,8
43,08

Dhi2 mm

10
10
10
13
13
13
16
16
16
19
19
19
22
22
22
25
25
28
28
32
32
38
45
45

Weight 100 pz. (kg)

0,034
0,047
0,060
0,070
0,108
0,141
0,171
0,231
0,290
0,234
0,308
0,397
0,442
0,556
0,556
0,704
0,837
1,390
1,850
1,400
1,420
2,500
3,100
4120




FEATHER KEYS IS0 773 - UNI 6604 - DIN 6885

bxh

3x3
Kg/100 pz.
4 x4
Kg/100 pz.
5x5
Kg/100 pz.
6x4
Kg/100 pz.
6 x5
Kg/100 pz.
6 X6
Kg/100 pz.
8x5
Kg/100 pz.
8x6
Kg/100 pz.
8x7
Kg/100 pz.
8x8
Kg/100 pz.
10x 8
Kg/100 pz.
10 x 10
Kg/100 pz.
12x 8
Kg/100 pz.
12 x 12
Kg/100 pz.
14 x9
Kg/100 pz.
14 x 14
Kg/100 pz.

16 x 10
Kg/100 pz.

Kg/100 pz.
20 x 12
Kg/100 pz.
22 x 14
Kg/100 pz.
~24x14
- Kg/100 pz.
25 x 14
Kg/100 pz.
28 x 16
Kg/100 pz.
32 x 18
Kg/100 pz.
36 x 20
Kg/100 pz.
40 x 22
Kg/100 pz.
45 x 25
Kg/100 pz.

50 x 28
Kg/100 pz.

8
00620
8
0,0902
8
01391
10
01703

10
02128

10
02554
12
03416
12
04100
12
04783
15
06786
15
0,848
15

1,060

Inches measures upon request

4,00

574
45
7,65
11,92
63
15,10
63

0J

15,60
60
19,03
/0
2924
90
46,50
90
56,30

110
88,00

522
S0
717

-
09}

9,62
63
14,06
80
19,50
80
20,53
80
2599
90
37,59

110
57,83

110
7007
125
101.47

7,05

U
585
o))
7,88
56
9.79

15,76
90
250
90
282

90
29.59
100
4209
120
63,00
120
76,30
130
105,00

32
3,283
32
2,900
55
.75
5
643
56
810
&0
10,30
80
18,16
100
24,80
100
2603
100
33,09
110
47,59
125
66,23
125
80,37
140
11547

available upon request

18
01225

22
06263
22
07517
22
08915
28
1,266

nQ

20
1,625

32
2,262
32
2216
35
3,591
35
3172
2

IS
o

O~

0

>~

0]

6,60
&0
8,65
63
11,09
90
20,66

110
2140

110
2,73

110
3659
120
49,50
130
68,50
130
83,00
150
122,00

20
0,1365
20
0,2402
20
0,3709
2
0,3815
2
0,4769
2
0,5856
2
077
2
0,8542
2
10245

2N
ou

13672
1,751
3
2474
8
2,446
3,694
3
3,263
60
8,46
60
707
63
9.19
1239
100
23,06
120
30,00
120
31,00
120
39,90
125
53,39
140
1473
140
90,77
160
13247

2
0,1505
2
0,262
2
04109
25
04335
2
05419
25
0,6706
28
0797
28
0,9567
28
11545
7
14477
82
1875
36
2,545
36
2,516
10
4,104
10
3,663
63
8,88
63
748
66
9.56
80
1429

110
2646
125
31,50
125
3283
125
41,89
130
56,50
150
79.80
150
96,60
180
150,47

45
4617
45
4,153
65
9,16
65
171

/0
10.30

90
16,19

120
27,60
130
3280
130
34,00
130
43,50
140
60,19
160
86,03
160
105,07
200
168,47

Note: the weight refers to the type A

Technical reading from page 43 to page 46

3,196

5,130
o0
4,653

/0
9.87

/0
8,37

75
11,06

100
179

125
2906

140
3620

140
37,08

140
47,09
150
64,00
170
9221
180
118,07
220
18547

21,50

140
32,60

160
40,50

160
49,53
180
50,30
170
7394
200
108,63
220
146,07
245
206,55

0,7803

0,9836

40
1,1386
40
1,3667
40
1,6845
50
22620
50
3,005
56
3,959

4,026
60
6,156
60
5,615

%0
1269

%0
10,87

100
1490
125
269
150
34,50

180
48,00

180
48,03

160
54,19
180
7829
220
119,63
240
160,39
250
21247

36
0,249
36
04412
36
06849
40
06936

038670

40
02172
40
04912
40
0,7639
45
0,7803
45
09754
45
1,2336
o0
14233
o0
1,7083
o0
21245
26
2,5334
26
3,385

63
4,453

63
4,556
65
6,669
65
6,150
110
15,51
110
13,37

120
17,80

140
2659

180
1236

220
55,00

220
58,93

200
68,19
220
96,39
280
163,63
280
187,07
02N

2847



1.8792

2,3419

60
27144
60
3,642
65
4,595
65
4723

7,182

6,623
115
16,21

115
13,80

125
18,80
150
2690
200
47,26
250
64,00

250
67,23

220
7529

230
101,10
300
164,50
300
200,00
300
24500

FORM A
(rounded)
I 1
! [
A;j
5
0,344
50 60 /0 80
06157 07388 08620 0,9851
o0 96 56 60
09699 10672 10789 11559
35 96 60 65
09537 09710 1,0404 11271
35 96 60 65
11921 12138 1.3006 14089
%) 96 60 65
15160 1,543 1,6538 18048
56 60 63 65
15941 17079 17933 18503
56 60 63 65
19133 20600 2152% 2,2208
56 60 63 65
23845 25601 26945 2,7800
63 56 /0 75
2,8501 2,940 3,1668 3,3930
63 0 /0 75
3825 3,96 4,265 4,570
70 75 80 85
4948 5,302 5,605 6,008
/70 75 80 85
5,086 5471 5,836 6,220
75 80 90 100
7,695 8,208 9,234 10,260
75 80 90 100
7137 7,613 8,603 9,593
120 125 130 140
1692 17,62 18,32 19.73
120 125 130 140
14,40 16,27 15,70 1717
130 140 150 160
19,50 2120 2240 23
160 180 200 220
2029 33,09 36,89 40,58
220 250
52,06 59.26
280
75,30
250 280 300
86,89 96,39 101,00
250 280 300 310
10989 12389 13200 137,692
320 400
21333 26067

chiavette unificate sp.x.

1,262

/0
12138
/0
15173
/0
19436
/0
19926
/0
2,3917
/0
3,0045

80
3,6192

80
4,885

0
6,362

0
6,586

110
11,286

110
10,600

150

2114

150

1820
180
21338

nEA
aely)

il

360
159.9

FORM B
- (flat)

| >
L3

L

70 | 80 | 100 | 140
1,3521 1,5453 1,9316 2,7042
7580 o0 | 100 | 110
1,3005 1,3872 1,5606 1,7340 1,9074
7580 o0 | 100 | 110
1,6256 1,7340 1,9508 21675 2,3843
7580 0 | 100 | 110
2,0824 22212 24989 27765 3,0042
7580 8 | 0 | 10
21349 22173 24196 25619 28466
7580 8 | 0 | 10
25625 27333 29042 30750 34167
B8 8 | 0 | 10
32191 3,4445 3,8845 3,8845 43161
o0 | 100 | 110 | 120 | 130
40716 45240 49764 54288 58812
o0 | 100 | 110 | 120 | 130
5515 6,145 6,775 7,390 8,006
05 | 100 | 110 | 120 | 130
6,715 7,069 1,776 8,483 9,189
95 | 100 | 110 | 120 | 130
6,979 7,346 8,006 8,830 9,565
15 | 120 0 125 | 130 | 140
11,799 12,312 12,825 13,338 14,364
15 | 120 0 125 | 130 | 140
11,084 11,566 12,108 12,496 13,503
1

60 200 210
2255 219 29.60
160 200 210
1941 24,26 2648

available upon request

FORM C o A/B
(rounded - flat)

I 1
A 1y
L

120
2,0808

120
2,6010

120
33318

110 120 130 140
31312 34159 37006 3,9852
110 120 130 140
3,7583 47000 44417 4,7833
110 120 130 140
51793 56502 61210 6,5918
135 140 145 150
6,1074 63336 6,559 6,780
135 140 145 150
8,314 8,622 8,930 9.237
140 150 200

9,89 10603 14138

140 150 200
10,406 11,149 14,866

150 160 | 180 200
15,390 16416 18,468 20,520
150 160 | 180 200
14,384 15343 17,261 19179

150
4,269
150
51250
150
7.0627
160
7,2384
160
9,853

180
8,1432

180
11,085

(&}

slofs

ad+4.3
ad+3.3
a+4.9

ad+3.8

d+6.4
d+/.4
d+8.4
ad+9.4

0+104




FEATHER KEYS IS0 713 - UNI 6604 - DIN 6885 stamess stee

FORM A
(rounded)

! I

bxh

3x3 8 10 12 14 15 16 18 20 2
Kg/100pz. 0,0530 00662 0,0804 00944 0,1070 0,1085 01225 01365 01505
4x4 10 12 14 15 16 18 20 22 25
Kg/100pz. 01152 01402 0,1652 01825 0,1902 02152 0,402 02652 03032
5x5 10 12 14 15 16 18 20 22 25
Kg/100pz. 01739 02139 02539 02720 0,929 03319 03709 04109 04699
6x6 10 12 14 15 16 18 20 22 25
Kg/100pz. 02554 03065 0,3576 03901 04156 04726 0519 0585 06706
8x7 15 20 2 25 28 30 32 3B 36
Kg/100pz. 05588 08045 08915 10245 1,1545 12439 13345 14527 15045
10x8 20 22 25 28 30 32 35 36 4
Kg/00pz 1031 1245 1435 165 1757 1875 2065 2125 2375
12x8 25 28 30 32 35 36 40 45 50
Kg/pz 1710 1916 2077 2216 2446 2516 2816 31% 3576
14x9 3 3 40 45 50 5 60 70 80
Kg/00pz 3172 3263 3663 4183 4653 5057 5615 6628 7613
16x10 40 45 50 5 60 70 80 90 100
Kg/00pz 4573 5219 5889 6433 7010 8369 9569 10869 12169
18x11 50 55 60 70 80 90 100 110 120
Kg/l0pz 717 788 865 1030 1180 1340 1490 1650 17,80
20x12 5 60 70 8 90 100 110 120 130
Kg/100pz. 8500 10300 12391 14291 16191 17991 19,691 21,500 23,200

Note: the weight refers to the type A
Technical reading from page 43 to page 46

FORM B FORM C o0 A/B
= (flat) (rounded - flat)
L=
—1 | 7 I
- S (
L L
L mm slots
t,  ditt,
2% 28 30 32 3B 36 40 45 &0 1.8 di+l4
01725 01935 02140 02215 02425 02495 02772 03118 0,344
22 30 32 3B 36 40 45 50 25 d1+1.8
03412 03650 03912 04278 04412 04912 05542 0,6157
28 30 32 3 3 40 45 50 55 60 3 dl+23
05289 05666 06069 06658 06849 07639 08619 09599 10572 1,559
22 30 32 3% 36 40 45 50 55 60 70 8 8 35 dl+28
07546 08009 08676 09590 09836 10936 12336 13736 15160 16538 1,9436 22212 2,3598
40 45 50 5 60 70 80 90 100 110 140 160 4 dl+33
1,6845 19045 21245 23419 2.5661 30045 34445 3,8845 4,3161 47477 6,0425 6,9068
45 50 55 5 60 65 70 80 90 100 110 120 5 di+33
2695 3005 3324 3399 3642 3960 4265 4885 5515 6,145 6775 7,390
85 60 65 70 80 90 100 110 120 130 140 180 5 dI+33
3964 4339 4723 5086 583 6586 7,346 809 8830 9565 10406 11,149
9 100 110 120 130 140 150 55 dl+38
8,603 9593 10,603 11,566 1249 13,503 14,384
110 120 130 140 150 6 dl+43
13,369 14,400 15700 17,169 18,197
130 140 150 7 dl+44
1980 21,20 2240
140 150 75 d1+49
25,591 26,900



RINGS, FOOTSTEP, THICNESS

Yany
W

Material
Steel from hardness or cementation

Depth
from 0,8 mm to 5,00 mm

Workings
Shearing, turning, heat treatments,rectify plans, polishing

Tolerances on depth up to 0,01 mm.

Possibility of identification of the details by paint job and laser mark

Our specialization consists in realizing products taken from clients drawings that need
shearing, turning, heat treatments,rectify plans, polishing, eventual laser mark and/or
paint job for the recognition of the thickness.

Cchiavette unificate sp.a.
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