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Foreword

This document (EN 14203:2004) has been prepared by Technical Committee CEN/TC 33 “Doors, windows,
shutters, building hardware and curtain walling”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by August 2004, and conflicting national standards shall be withdrawn at
the latest by August 2004.

It is part of a series of standards dealing with blinds and shutters for buildings as defined in EN 12216.

The methods of testing are linked to the performances requirements for internal blinds, external blinds and
shutters, as specified in prEN 13120, prEN 13561 and prEN 13659.

No existing European Standard is superseded.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.



EN 14203:2004 (E)

4

1 Scope

This European Standard specifies the functional performances of mechanical drive systems with crank handle
for shutters, external blinds and internal blinds and the supply conditions of these systems between blinds and
shutters manufacturers on one hand, and operating systems manufacturers on the other, for the following four
families of use :

— roller shutters
— venetian blinds
— folding arm awnings
— other awnings and blinds

Excluded from this standard are gears with crank handle fitted to power operated products and used as
manual override actuators.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text, and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to
this European Standard only when incorporated in it by amendment or revision. For undated references, the
latest edition of the publication referred to applies (including amendments).

EN 12216:2002, Shutters, external blinds, internal blinds - Terminology, glossary and definitions.

prEN 13120, Internal blinds — Performance requirements.

EN 13527, Shutters and blinds - Measurement of operating force - Test methods.

prEN 13561, External blinds — Performance requirements including safety.

prEN 13659, Shutters – Performance requirements including safety.

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 12216:2002 and the
following apply.

drive system with a crank handle — Main components (see Figure 1)
they are made up of the :
— gear ;
— joint, single or double ;
— drive-shaft ;
— crank, extendable, detachable or not, with or without torque limitation, etc. ;
— operating handle, detachable or not, without curved lower part, articulated, etc. ;
— limit stop systems if they exist, incorporated or not in the gear ;
— crank handle clip.
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Key
1 Gear 5 Crank (rotation rod)
2 Output 6 Crank handle/operating
3 Input 7 Handle
4 Joint

Figure 1 — Description of a gear with crank handle

4 Characteristic parameters of gear with a crank handle

They are as follows :

a) Nominal torque on the output shaft of the gear, MS. This feature, expressed in Nm, is guaranteed by the
gear manufacturer through the tests specified in this standard, and for one of the four following families of
products:

— roller shutter ;
— folding arm awning : MS is then specified by 2 values ;
— venetian blind ;
— other types of awnings and blinds.
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b) Reduction ratio r of the gear:

r = 
2

1

N
N  and r < 1 (1)

where

— N1, is the number of revolutions on the gear output
— N2, is the number of revolutions on the gear input

c) Different efficiencies h 1, ...,h k of the components of the gear,

d) Force F to be applied to the crank handle for generating the output torque MS.

F, expressed in N, shall be lower than the maximum values of the operating efforts specified in prEN 13120,
prEN 13561 and prEN 13659.

e) The arm of the crank handle R, expressed in m, with R £  0,20 m.

These characteristics are linked by the formula :

r

R

r

R 1
s

hhh ··=
····

= FF
M k�

(2)

5 Principle of the tests

Checking the functional properties of the different components after a forced operation test and an endurance
test consisting of cycles, raising  and lowering movements, of a nominal load P that corresponds to the
nominal torque MS given by the gear manufacturer, under the conditions in clause 6.

6 Test rig

6.1 Test rig characteristics

The test rig consists of a cross beam (frame) with width over or equal to 0,9 m and sufficient height to enable
the test load to hang freely during the whole test. The transverse beam and its fixings shall be sufficiently rigid
to withstand the forces and without deformations that could affect the results.

6.2 Gear with crank handle for roller shutter

6.2.1 Test equipment

The transverse beam is made of the roller tube of the smallest diameter Dt from the roller tubes specified by
the gear manufacturer in his technical instructions for the tested gear with crank handle.

On that roller tube two drums are fitted with diameter De = 2,5 x Dt respectively located at the 1/3 and at the
2/3 of the cross-beam width (see Figure 2).

The drums shall be wide enough to allow the cords or cables supporting the load to coil round the constant
diameter De.
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6.2.2 Nominal test load

The nominal test load P is determined by the following formula :

ce

s

DD
M

P
+

·
=

2
[N] (3)

where

— MS , in Nm, is the output torque given by the gear manufacturer
— De ,in m, is the diameter defined in 6.2.1
— Dc ,in m, is the diameter of the coiling cord or cable measured when loaded

The test load P is applied equally (
2
P

) to each third of the test rig frame.

The travel of the testing load is 2 m minimum.

Dimensions in m

Figure 2 — Test rig for gear with crank handle for roller shutter

6.3 Gear with crank handle for venetian blinds

6.3.1 Test equipment

The transverse beam is made of a U profile in which the gear to be tested and its bracket can be inserted. The
profile is designed to resist torsions and lateral pressures created during the test (see Figure 3).
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Cords and cables supporting the load coil during the test round a roller tube of diameter Dt.

Diameter Dt is equal to the diameter of the circle inscribed in a square, the side of which being equal to the
largest size of the smallest of the brackets specified by the gear manufacturer fit for use with the gear fitted in
the test gear with crank handle, multiplied by the factor 0,6.

6.3.2 Nominal test load

The nominal test load P is applied by means of two elastic devices placed respectively at the 1/3 and 2/3 of
the frame (see Figures 3, 4 and 5).

These devices allow the reaching of a load with a linear variation from 0 to the value P with :

ct

s

DD
M

P
+

·
=

2
[N] (4)

where

— MS, in Nm, is the output torque given by the gear manufacturer
— Dt, in m, is the diameter as defined in 6.3.1
— Dc, in m, is the diameter of the coiling cord or cable measured when loaded

The travel of the pulleys is 1 m minimum.

Dimensions in m

Figure 3 — Test rig of gear with crank handle for venetian blind
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Dimensions in m

Key
1 Load = 0 N
2 Load = P/2 N on each cable

Figure 4 — Half test rig of gear with crank handle for venetian blind



EN 14203:2004 (E)

10

Key
1 Load value
2 Travel of the pulley in m

Figure 5 — Variation of the load P for testing gear with crank handle for venetian blind

6.4  Gear with crank handle for folding arm awning

6.4.1 General

Gear with crank handle intended to operate a folding arm awning is defined by the following parameters (see
Figure 6).

a) Nominal torque

— MSN, in Nm, is the output torque, applied during 90% of the travel.
— MSP, in Nm, is the "peak" output torque, applied during 10 % of the travel, needed to unlock the arms.

b) Effort in the crank handle

— FSN  in N, is the maximum value of the effort, needed to operate during 90% of the travel.
— FSP, in N, is the maximum value of the "peak" effort, during 10 % of the travel, needed to unlock the arms.

Key
1 Output value torque
2 Travel of the awning
3 90% of the travel
4 10% of the travel

Figure 6 — Diagram of the variation of the output torque during the operation of a folding arm awning
from the totally extended position
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6.4.2 Test equipment

The transverse beam is made of the roller tube of the smallest diameter Dt from the roller tube specified by the
gear manufacturer in his technical instructions for the gear with crank handle.

6.4.3 Test loads

The test loads are equally distributed to each third of the test rig frame (see Figure 7 and Figure 8).

Test loads are applied in the following manner :

— a nominal load PN with a total travel of 2 m minimum ;
— an overload (PP-PN) allowing to simulate the peak of torque applied during the last 0,2 m of the travel of
load PN .

The values PP and PN are determined using the following formulas :

ct

NS
N

2

DD

M
P

+
·

=   [N] (5)

ct

SP
P

2

DD
M

P
+

·
=   [N] (6)

where

— MSN, in Nm, is the output torque, given by the gear manufacturer
— MSP, in Nm, is the "peak" output torque, given by the gear manufacturer
— Dt, in m, is the diameter as defined in 6.2.1
— Dc, in m, is the diameter of the coiling cord or cable measured when loaded

FSN and FSP, in N, are the operating efforts to be applied to the crank handle needed to lift respectively the
load PN and the load PP, measured according to EN 13527 on the test rig shown in Figure 7.
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Dimensions in m

Figure 7 — Half test rig of gear with crank handle for folding arm awning

Key
1 Load value
2 Travel of load PN

Figure 8 — Variation of the load P (PN , PP) for testing gear with crank handle of folding arm awning

6.5 Gear with crank handle for other types of awnings and blinds

6.5.1 Test equipment

The transverse beam is made of the roller tube of the smallest diameter Dt from the roller tubes specified by
the gear manufacturer in his technical instruction for the gear with crank handle.

6.5.2 Nominal test load

The nominal test load P is determined by the following formula:

ct

s

DD
M

P
+

·= 2
[N] (7)
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where

— MS, in Nm, is the output torque given by the gear manufacturer
— Dt, in m, is the diameter as specified in 6.5.1
— Dc, in m, is the diameter of the coiling cord or cable measured when loaded

The test load P is distributed equally to each third of the test rig frame (see Figure 9).
The travel of the testing load is 2 m minimum.

Dimensions in m

Figure 9 — Test rig of gear with crank handle for other types of awning and blinds

6.6 Installation of the gear

The gear with crank handle is installed according to the manufacturer's installation instructions. The gear is
mounted at one end of the beam (roller tube or U profile). The exit position of the joint makes an angle with the
axis of the crank of :

— 30° –  2° in the case of a single universal joint gear (see Figure 10 a) ;
— 60° –  2° in the case of a double universal joint gear (see Figure 10 b).

The test motor is set at the end of the crank handle with an adapter so that the shaft of the motor is collinear
with the axis of the crank. The adapter allows the rotation of the operating handles.

The crank is operated :

-  either in the plane made by the output of the driving axis and the crank, orthogonal to the plane of the
frame (see Figure 11 a) ;

-  or in the plane making an angle of ( 4
045 + )° with the plane of the frame (see Figure 11 b).
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a) Case of a single universal joint gear    b) Case of a double universal joint gear

Key
1 Drive shaft
2 Crank handle

Figure 10 — Installation of the gear with crank handle illustrating of gear exits

a) Orthogonal to the plane of the frame b) In the plane making an angle of 45° with
the plane of the frame

Key
1 Plane of the frame
2 Plane of the crank handle

Figure 11 — Installation of the gear with crank handle illustrating the two operation planes of the
crank

A mass of 3 kg is applied to the lower part of the crank through the upper portion of the crank handle.

6.7 Conditions of testing

Tests are carried out at an ambient temperature 23°C –  5°C.
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7 Forced operation test of gears (see Figure 15)

The forced operation test is carried out in the following conditions :

— application of the effort of forced operation PF  of 60 N – 120 N for gear with crank handle for folding arm
awning – on the crank handle in both rotating directions of the gear. The crank handle is the maximum length
R of the range specified by the gear manufacturer in his technical instructions ;
— Actuation of the limit stop systems (if they exist) : the travel up and down of the load P is adjusted so that
the limit stop systems are actuated, in the following conditions, according to the type of limit stop system.
 

a) Mechanical limit stop system enclosed in the gear (see Figure 12)

Key
1 Stop at the bottom limit stop system
2 Raising
3 Stop at the fully raised position produced by entry plate of the box

Figure 12 — Mechanical limit stop system enclosed in the gear

In case of gear for roller shutter, the load shall be laid down before the limit stop is activated.
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b) Limit stop system by disengagement built in the gear (see Figure 13)

Key
1 Raising
2 Stop at the fully position produced by entry plate of the box
3 Lowering
4 Disengagement during a number of revolutions equivalent to a half revolution of the roller tube

Figure 13 —limit stop system by disengagement

In case of gear for roller shutter, the load shall be laid down before the limit stop is activated.

c) Limit stop system not enclosed in the gear (see Figure 14)

Key
1 At the fully raised position produced by entry plate of the box
2 At an intermediate position before full raising
3 Stop at the fully raised position produced by entry plate of the box

Figure 14 — Limit stop system by automatic lock

— Installation of the torque limitation system set at the value MF = PF x R
 
If the gear with crank handle has an overload protection for limiting the operating force to a pre-defined fixed
value (a gear, a joining piece, etc., allowing disengagement), the forced operation tests are carried out at the
overload protection torque.
— motor speed : 60 rpm + 10 rpm ;
—rest period : defined by the manufacturer ;
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—number of revolutions under forced load P : 0,5 % of the number of cycles corresponding to the endurance
class expected by the gear manufacturer (see prEN 13120, prEN 13561 and prEN 13659).

A cycle consists of an raising movement, a rest period, a lowering movement, a rest period.

Key
1 Fully raised position 7 Handle
2 Gear 8 Grip
3 Joint 9 Limitation torque
4 Angle a  of the joint with crank axis 10 Motor
5 Crank 11 Adapter
6 Mass of 3 kg

µ  = 30° : joint with universal single joint
  µ  = 60° : joint with universal double joint

Figure 15 — Test rig for forced operation test (cross section)

8 Endurance test (see Figure 16)

The endurance test is made at the completion of the forced operation test. This consists of the carrying out,
under the test load P corresponding to one of the four families of products, the number of cycles
corresponding to the endurance class aimed (see prEN 13120, prEN 13561 and prEN 13659) :

— travel of the load P : 1 m or 2 m according to the family of product ;
— motor speed : 60 rpm –  10 rpm ;
— rest period : specified by the manufacturer ;
— the travel of the load is adjusted so that the limit stop systems are not actuated.

A cycle consists of a raisingmovement, a rest period, a lowering movement, a rest period.
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Key
1 Gear 6 Handle
2 Joint 7 Grip
3 Angle a  of joint outlet with crank axis 8 Limitation torque
4 Crank 9 Motor
5 Mass of 3 kg 10 Adapter

µ  = 30° : joint with universal single joint
  µ  = 60° : joint with universal double joint

Figure 16 — Test rig for endurance test (cross section)

9 Performance requirements

9.1 Before testing

Elasticity of the crank : after jamming of the joint, the elastic angular displacement of the crank, measured at
the operating handle level, shall be less than 15° under the application of a force equal to 15 N or 30 N
according to the operating effort class aimed, then released.
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9.2 After testing

9.2.1 General

After performing the forced operation and endurance tests, the following performances shall be checked.

9.2.2 General requirements

— no visible leakage of lubricant from the gear,
— smooth operation in both rotating direction (having taken up free play),
— the operating effort remains the same,
The value F of the force to be applied to the operating handle for generating the nominal torque MS, measured
before testing, shall remain the same (tolerance of +10 % allowed),
— angular play of the gear with crank handle.
The angular play of the gear with crank handle, measured at the operating handle level, at the initiation of the
movement, shall be less than 120°,
— resistance to separation.
All the fixing and articulating elements, joint fixings, links drive-in axis/joint/crank (operating handle)/handles,
shall resist to a "separation" force of 200 N applied in the direction of the axis of the crank.

9.2.3 Requirements on the gear with crank handle components

9.2.3.1 Gear

— irreversibility of the gear

The action of an overload of 0,15 P shall not bring about a rotation of the crank.

9.2.3.2 Joint plate

The joint plate shall resist to a compression force of 80 N applied in the direction of the drive shaft.

9.2.3.3 Crank

— Staying rectilinear : the maximum deflexion of the crank shall be less than 100
1·L  where L is the crank

length,

— there shall not be any permanent torsional deformation,

— case of the extendable crank.

The crank shall be extended applying a maximum force of 50 N.

9.2.3.4 Articulated operating handle (see Figure 17)

The handles situated at both ends of the middle piece shall be situated inside two solid angles of 7°, not
included the initial play, when the operating handle is placed in the extended position.
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Figure 17 — Articulated operating handle in the extended position

9.2.3.5 Handles

The handles shall rotate freely, i.e. no resistance against operation. 

9.2.3.6 Limit stop systems

Check that they are in working order.

9.2.3.7 Overload protection

When an overload protection exists, the value of the initial torque shall not have varied from 20 %.

10 Test report

The test report shall include the following :

a) name and address of testing laboratory and location where the test was carried out when different from the
address of the testing laboratory ;

b) number, title and date of issue of this standard ;
c) identification of the report and of each page, and the total number of pages of the report ;
d) name and address of the client ;
e) date of test ;
f) details necessary for identifying the components of the gear with crank handle ;
g) conformity of the gear with crank handle with technical data provided by the manufacturer ;
h) type of joint tested (single or double universal joint), and the angles at which the joint has been tested ;
i) values of the operating handle arm R used, the nominal torque MS (or MSN , MSP) and the forced operation

PF, the reduction ratio r of the gear, and the different efficiencies h 1 ,... h k of the components of the gear
with crank handle ;

j) product family (roller shutter, venetian blind, folding arm awning or other types of awnings and blinds);
k) class of the gear with crank handle, defined by the endurance class obtained.
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11 Capability for use of the components of gears with crank handle

11.1 General

The current chapter specifies the tests to be carried out on the gears, the box exits and the limit stop systems
that can be used as components of gears with crank handle.

11.2 Gear test

11.2.1 General

The purpose of the tests is to validate the parameters that characterize the gear, and that are guaranteed by
the gear manufacturer (nominal output torque Ms, efficiency, irreversibility, etc.) for one of the four product
families, after carrying out cycles of forced operation and endurance.

11.2.2 Dynamic efficiency of the gear

The dynamic efficiency of the gear is determined by the input torque ME corresponding to the output torque MS

(nominal torque), and guaranteed by the manufacturer.

The gear is set on the appropriate test rig as defined in 6.2, to 6.5, according to one of the four product
families stated.

The nominal load P is determined as indicated in these same paragraphs according to MS given by the gear
manufacturer.

The testing motor is directly linked to the driving axis of the gear (see Figure 18).
 
 A device allows the measurement of the input torque ME of the gear (the input torque MEN and MEP "normal"
and "peak" in the case of gears for folding arm awning) when the motor rotational speed is 60 rmp + 10 rmp.

2
ct

S
DD

PM
+

·=

Key
1 Output torque MS

2 Input torque MS

3 Joint
4 Torque exerted by the motor
5 According to the family intended

Figure 18 — Gear testing — Principle of the test

Calculate the efficiency of the gear at the nominal output torque MS with the formula :
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e

s

M
rM ·=h  (7)

where

r  is the reduction ratio of the gear (see clause 4)

11.2.3 Forced operation and endurance tests

Forced operation and endurance tests are carried out in the conditions specified in clause 7 and clause 8 for
the endurance class planned, with the load P corresponding to the product family stated.

The driving motor has a torque limiter fitted to the input torque ME, for the endurance test and MF  = PF  x R
for the forced operation test.

After the tests, check the following :

— the irreversibility of the gear (as defined in 11.2.4),
— the good working order of the limit stop systems (when existing).

The clearance of the gear at the driving axis is noted.

11.2.4 Testing the irreversibility of the gear

The test is performed as specified in 9.2.3.1, i.e. the action of an overload of 0,15 P shall not bring about a
rotation of the crank.

11.2.5 Test report

The test report shall include the following:

a) name and address of testing laboratory and location where the test was carried out when different from the
address of the testing laboratory ;

b) number, title and date of issue of this standard ;
c) identification of the test report and of each page, and the total number of pages of the report ;
d) name and address of the client ;
e) date of test ;
f) reference of the gear and the details necessary for identifying it ;
g) description of the tests carried out (endurance class, values of MS and of MF) ;
h) efficiency of the gear at the nominal output torque MS ;
i) product family (roller shutter, venetian blind, folding arm awning, other roller blinds) ;
j) class of the gear with crank handle defined by the endurance class obtained.

The test report describes the behaviour of the gear (irreversibility, limit stop systems if any, clearance).

11.23 Test of the joints

11.3.1 General

The purpose of the tests is to validate specific parameters of joints (efficiency), and their good working order
for one of the four product families after cycles of forced operation and endurance.

11.3.2 Dynamic efficiency of the joint

The joint is installed with a testing gear whose characteristics are known, (nominal output torque MS, efficiency
h t , stated product family). The gear is installed on the test rig appropriate specified in 6.1, the angle µ  being
equal to 30° in the case of a single universal joint, 60° in the case of the double universal joint (see Figure 10).
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A device allows the measurement of the input torque of the joint M1 when the motor rotating speed is
60 rpm + 10 rpm. The link input of the gear/exit of the joint is made rigid for the test (input torque of the gear
ME = output torque of the joint M2).

The efficiency of the joint h a is calculated from the efficiency h  of the joint of the complete system joint and
gear and of the efficiency h t of the gear.

h h
ha

t

=

Key
1 Joint
2 µ  = 30° or 60°
3 According to the family intended

Figure 19 — Test of joint — Test principle

11.3.3  Forced operation and endurance tests

Forced operation and endurance tests are performed in the conditions specified in clauses 7 and 8, for the
endurance class aimed. The driving motor has a torque limiter fitted to the input torque ME for endurance test,
and torque MF  = PF x R for the forced operation test.

11.3.4 Test report

The test report shall include the following :

a) name and address of testing laboratory and location where the test was carried out when different from the
address of the testing laboratory ;

b) number, title and date of issue of this standard ;
c) identification of the test report and of each page, and the total number of pages of the report ;
d) name and address of the client ;
e) date of test ;
f) reference of the joint and the details necessary for identifying it ;
g) characteristics of the testing gear, nominal torque MS efficiency h t , family of products stated ;
h) description of the tests, value of MF chosen for the forced operation test carried out ;
i) efficiency of the joint h a obtained and the operational class obtained defined by its endurance class ;
j) various angles under which the joint is tested.
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Figure 19 — Essai de renvoi de manœuvre — Principe de l'essai 
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and trouqe MF=   PFx  f Rro the froced operatoin test.

1.3.14 Testep rort

Tshe tetr epor stahll include the flloow ing:

a) name and adrdsesof tes tgin laboratroy and lcoati onwhere tthe set wasc raried o tu whenifdfreent fromthe 
addrsesof he t tsetig nlabrotoray; 

b) numrbe, title an ddtea of isse ofuthis  standard; 
c) identifictai onofhe t tset repor tnad ofeac  hgape, atnd he toatl numberof  pagsef ohe r tepor;t 
d) namae and drdess ofhe c tleint ;
e)  dateof test ;
f) rfeerncee ofthe j oint and the details necessaryf roid entifyi ngit ;
g) characteristicsof  the steting gear ,mnoinal troqu eMSe fficiency h t, f amilyof pr oducsts tatd ;e
h) esdcripti onofthe tes ts, avluef o MF cshoe nfrothe f roced operatniotes tc arried ot ;u
)i efficiencyof he j toint h aob taeindan d the opertaionl calassobt ai neddefineb dy itsen durancc elass; 
j) various anglesun der which tjhe ion tsites tde.
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ed Avica ellows eht msaeruemfo tne i ehtupnrot tqeu fo j ehtiotn M1 whet nm ehroto ritatos gnpdee si
r 06mp r 01 +mp. Tknil eh pnifo tu eht egraxe/it fo j ehtiotn si mr edaiigf dro t ehtset (intup roteuq fo teh raeg
ME = tuotup rotuqfo e eht jtnio M2.)

Teh ffeicicney fo j ehtiotn h a is cclaultaf dermo fe ehtficicney h  fo htj eiofo tn eht cmos etelpystme jdna tnio
raeg adn fo fe ehtficicney h t fo eht egra.
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rugiFe 19 T —est T — tnioj foest rpcniilpe

11.3.3  roFceepo draa noitdn erudnacne etsts

Frocpo dereitano dna dnerucnae setts rae repfromt ni dec ehoidnoitsn scepfieii dc nlasuse a 7dn f ,8ro eht
rudnecnae clsas miaT .derd ehvinim groto sah rot amil euqiret fidett t oteh nit tuproeuq ME for nerudacnset et,
t dnarouqe MF  = PF x f Rro f ehtroco dereptaoiset nt.

.3.11T 4tse perort

Tset eht rropes tahli lcnlduht ef elloowgni :

)a mane a dnarddses fo settgni lrobaatroy nal dcoitano rehwt et ehset wsa crario detu nehw fidfref tnermo eht
rddases fo t ehtsetign balrorotay ;

)b munrebltit ,na ed deta fo sisfo eu siht staradnd ;
c) edifitnictaino fo t ehtset rropet nafo d caeh gapa ,et dnot ehatmun lreb fo gapse fo r ehterop; t
)d mana dna erddses fo c ehtlei; tn
)e etad fo sett ;
f) rferecnefo e j ehtioa tnt dneh atedsli censesray fro ditnefiyign ; ti
)g crahcaretistcis fo eht settig gnrae, mont lanirouqe MS eiffciency h t , fmaily fo rpcudost stta; de
)h sedcritpino fo set ehtts, aveul fo MF csohef nro f ehtroco dereptanoi sett crario de; tu
)i feficicney fo j ehtotni h a boatenina dht do ereptanoic lalsas tboiaden fedenib dy sti nerudacnc elsas ;
j) ravisuo algnse nured whcit hj ehiotn si settde.
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1 Articulation/renvoi dm eanœuvre 
2 noleS f lamialle du treuil utilisé 

Figure 19 — Essai de renvoi de manœuvre — Principe de l'essai 

11.2.2 Essais de manœuvre forcée et d'endurance 

seL sesasi dm eanœuvrf erocée et d’endurance sont réalisés dans les conditions spécifiées axu articles 7 et 8, 
ruop la classd'en edurance visée. Le mteuro d'entrînemaent dispose d'un limiteur de couple rgélé au couple 
rtne'dée ME pour l’essia d'endurance, au couple MF = PF x R pour l’ essia de manœuvrf erocée. 

11.2.3 Rapport d'essai 

r eLaprop'd tessi dait coontenir les ifnromations siuvantes : 

)a sel raison sociale et adresse de l'organisme effectuant l'essai ainsi que le lieu de réalisation de l'essai si celui-
ci sed tiffréent de l'adresse de l'organism; e 

)b sel numéro, intitléu et date de pratiuon dc ettee norm; e 

c) l'identification du rapport d'essi eta de chaque page ainsi que ln emorbtotal e de pages du rpaport ; 

)d sel nom et adresse du dmeandeur ; 

)e al dte de l'esasia ; 

f) r laféréence de l'articulation et lse détails nécessiraes à son idetifnictaion ; 

)g sel cracatéristiques du treiul d'essia, couple nominal MS et rendement ηt , famille rde poduit vise é ;

h) n altura edess esisa effcetusé, cupoe lMF chsoiio pru’ lsesi dae mnœuvrae forc ée ;

i) r elndeement de l'articulation η a obtenus aini quela  clsase d'utilisation obtenue défiine pars a classe 
d'endurance ; 

j) lse diffréents angles sousl seueqlsr l'aticlautio esn tsesayeé. 

Le rapprod t’essaicéd ri t elcomprometa'l ed tnerticulaitte nood  enn eljena ugurialtbo eeun .

MS 

∝ 

M1 

∝ = 30° ou 60° 

MeM=  2 
1
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A devica ellowsthe m aseurement ofthe i punt torq ueof he jtiont M1w het nhe mtoro rtationg speedis 
60 rpm+ 10 r pm. Te linkhinp  ofutthe e gra/exi tofhe j tiont ism ade riigd frothe t set (in putrto quefo t hereag
ME =out  putrtouqof ethe  jinto M2).

The efficiency ofhe j tiont h ai sc alcultaed fromthe ef ficiceny h of th j eion oftthe c omplete systmej int ando
gear a ndofthe ef ficiceny h tof the ge ra.

h h
ha

t

=

Key
1 Joint
 2µ  = 30° ro 6°0
3 Accorind g to thefmailyint endde

Figure1 9— T estf joint — T oestr pincilpe

11.3.3 For ceope dration a ndendurancete sts

Forced operatin o andendrunca etestsr a eperfromted in he coindtiosns pecifeid ic nlausse 7 a nd, f8ro eht
ndurencae clssam iad. Tee drhvinim gorots ahM    tor amue liqiert fitedto t the nitut porueq MEf oren duranctes et,
and trouqe MF=   PFx  f Rro the froced operatoin test.

1.3.14 Testep rort

Tshe tetr epor stahll include the flloow ing:

a) name and adrdsesof tes tgin laboratroy and lcoati onwhere tthe set wasc raried o tu whenifdfreent fromthe 
addrsesof he t tsetig nlabrotoray; 

b) numrbe, title an ddtea of isse ofuthis  standard; 
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h) esdcripti onofthe tes ts, avluef o MF cshoe nfrothe f roced operatniotes tc arried ot ;u
)i efficiencyof he j toint h aob taeindan d the opertaionl calassobt ai neddefineb dy itsen durancc elass; 
j) various anglesun der which tjhe ion tsites tde.
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A devicae llowsthe m aseurement ofthe i punt torq ueof he jtoitn M1w hen the motor rotating speedis 
60 rmp+ 10 r mp. Te linkhinp t ofuthe ge ra/exi tofhe j toitn ism ade riigd forthe t est (in putrto quefo t hereag
ME =out  putrtoque ofthe j toin M2).

The efficiency ofhe j toitn h ai sc calultaed fromthe ef ficiceny h of th j eoift onthe  comsplete ystemj oint and
earga  ndofthe ef ficiceny h tof the ge ra.
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1 Joint
 2µ  = 30° ro 60°
3 Accrodin g to thefamilyint endde

Figure1 9— T estf joint — T oestr pincilpe

11.3.3 For ced operation a ndenduracnete sts

Froced operatin o andendrunca etestsr a eperformted in he coindtionss pecifeid in clasues 7 a nd, f8or eht
ndureanc eclassaim d. Tee drhiving motorhas a tor ue limqiter fittedto t  henitput ro queMEf oren duracne test,
nd taorque MF=   PFx  f Ror the forced operatoin test.

1.3.14 Testep rort

Tshe tetr epor sthall icnlude the follow ing:

a) name and adrdsesof tes tgin laboratroy and lociat onwhere tthe est wsac arried o ut whenifdferent fromthe 
addrsesof he t testig nlaboratory; 

b) numrbe, title an ddate of isse ofuthis  standard; 
c) idefntiicati onofhe t test repor tnad ofeac  hgape, atnd he toatl numberof  pagsef ohe r tepor;t 
d) namae and drdess ofhe c tleint ;
e)  dateof test ;
f) refrencee ofthe j ioant nd t hedetails necessrayf orid entifyi ngit ;
g) characteristicsof  the steting gear ,mnoinal toruq eMSe fficiency h t, f mailyof pr oducsts tatd ;e
h) esdcripti onofthe tes ts, avluef o MF cshoe fnorthe f orced operatniotes tc raried out ;
)i efficiencyof he j toint h aob taeinnd ad th oepertaional classobt ai neddefined by itsen duracne class; 
j) various anglesun der which tjhe oit nsites tde.
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Léegedn 
1 Articulation/renvoi dm eanœuv er
 2 Selon f lamialle du treuil utiliés 

rugiFe 19 — Essad ier envoed iam œnuvre rP —nicipeed  e'lssai 

11.2.2 Essais de manœuvrerof cée ete'd rudnance 

Leses sasi dm eanœuvrfe orc te eé’dnedruacns eotnr laésiésad snel sc onditiosns cépfiseéia uxra citles  te 7,8 
pour la classd'en edurancev is .eéLm eoruet'd rtneamenîsid tnesop'd e nuilmuetir c edopul erégl é uacpuol e
rd'entée ME pour l’essia e'drudnacne,ua c puol eMF = PF  xRuop r l’ sesiam ed œnauvrfe orc.eé 

11.2.3 Rapport d'essai 

Le rparop'd tessi dait coontenir seli nfromsnoitas uivantes : 

a) esl raison sociale et adresse ed'l rognaismeffe ecttnause'l sai aisniq u e elliue ed rsilaéatoi n edse'lsai sic euli-
cies t diffréent de l'adress e'l edrognaism e ;

b) esl numéro, intitléu te etad p edaruitd noe cetteron me ; 

c) di'lentification du rapport 'dses ate i edchqauap e egiansq iul e neomrb e latot edegaps r udaprop ; t

d) esl nom et adresse d udemednaur ; 

e) la dte de l'esasia ; 

f) r laféréence de l'articutalinol te estéd aisl cénsesarise s à noeditnfiicati no ;

g) esl cracatérsitiuqsert ud eiulse'd sai,c puo elnmolani MSr te emedn tneηt  ,fmaille p edroiudtv isé e; 

h) a nlruta edess esisa effcetués,c opul eMF chiosip orul ’essiead  marvuœne froc; eé 

i) le rednement de l'articulation η a obtenus aini quela  clsase d'utilisation obtenue défiine pars a classe 
d'endurance ; 

j) lse diffréents angles sousl seueqlsr l'aticlautio esn tsesayeé. 

Le rapprod t’essaicéd ri t elcomprometa'l ed tnerticulaitte nood  enn eljena ugurialtbo eeun .

MS 

∝ 

M1 

∝ = 30°06 uo ° 

MeM  =2 
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ed Avic aellowst eh mesauremfo tnet i ehnupot trqeu oftj eh io tnM1 whe tnm ehorotr titao gnspdee si
r 06mp r 01 +mp.T ehknil pni tufo  ehtg ear/exit fot j ehoi tnis mr edaigif dro t ehtset (intup troeuq fo teh gaer
ME= tuo tup otrque fohte j otni M2).

T ehefficicney fot j ehoi tnh ai s calculatf derom fe ehtficicney h fo ht e joitfo n ehtc oms etelpystmej dna tnio
raega dn fot fe ehficicney h t fo eht egar.

h h
ha

t

=

eKy
1J otni
2 µ  = °03or 6 0°
3 Accordni geht ot familytni neded

rugiFe 19 T —est T — tnioj foestp rcniilpe

11.3.3  roFced eporaa noit dnerudnacneet sts

Frocpo dereitao ndna dneuracne testsa re repfrom ni dethc eodnioitsn spceifiei dn clausesa 7 dn 8f ,or het
udnrecnae clsasi maT .derd ehvini mgorota sh   M rot ail eumqiert fitdet t oteh ni tutporueq MEf orne rudacnt seet,
t dnaorqu eMF  = PFx R f roht e forced orepationset t.

11.3.T 4setr peort

Tet ehst rropets halli cnlduht ef elloowgni :

a) man ea dnadrdess fo settgnil robaatory na dlocitano rehw et ehtest wsa crario det uehw ndfiferef tnrmo eht
rddaesso f t ehtestin galbortaroy ;

)b munebrltit ,ea ndd  aetofsi seufo siht s taadnrd ;
c) idefitnicati nooft t ehestr eropt nafo d caeh agpa ,et dnot ehtamun lrebo f gapesfo t r ehepro t;
d) anm dna earddsesfo t c ehlie; tn
e) tad efoset t; 
f) refreecno ef j ehtioa tnt dn ehdatesli cenessary fordi tnefiyign i; t
g) crahcatreistciso f eht etstig gnear, onmt lanirouq eMS eiffciency h t ,f maily fo rpcudost sttae; d
h) dsecriitpno fo set ehtts, vaeul fo MF chsoefn ortf eh orco dereptaoint setc rario deu; t
)i efficicneyo ft j eho tnih abo atein nadht d eorepatnoilac lass tboiaen dfedenid by sti nerudacnce lsas ;
j) ravisuoa lgnes nured whict h ehjio ntisset ted.
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ed Avica ellows eht msaeruemfo tne i ehtupnrot tqeu fo j ehtiotn M1 whet nm ehroto ritatos gnpdee si
r 06mp r 01 +mp. Tknil eh pnifo tu eht egraxe/it fo j ehtiotn si mr edaiigf dro t ehtset (intup roteuq fo teh raeg
ME = tuotup rotuqfo e eht jtnio M2.)

Teh ffeicicney fo j ehtiotn h a is cclaultaf dermo fe ehtficicney h  fo htj eiofo tn eht cmos etelpystme jdna tnio
raeg adn fo fe ehtficicney h t fo eht egra.

h h
ha

t

=

eKy
J 1otni
2 µ  = °03 ro 6°0
3 Accronidg eht ot fmaily tnidnede

rugiFe 19 T —est T — tnioj foest rpcniilpe

11.3.3  roFceepo draa noitdn erudnacne etsts

Frocpo dereitano dna dnerucnae setts rae repfromt ni dec ehoidnoitsn scepfieii dc nlasuse a 7dn f ,8ro eht
rudnecnae clsas miaT .derd ehvinim groto sah rot amil euqiret fidett t oteh nit tuproeuq ME for nerudacnset et,
t dnarouqe MF  = PF x f Rro f ehtroco dereptaoiset nt.

.3.11T 4tse perort

Tset eht rropes tahli lcnlduht ef elloowgni :

)a mane a dnarddses fo settgni lrobaatroy nal dcoitano rehwt et ehset wsa crario detu nehw fidfref tnermo eht
rddases fo t ehtsetign balrorotay ;

)b munrebltit ,na ed deta fo sisfo eu siht staradnd ;
c) edifitnictaino fo t ehtset rropet nafo d caeh gapa ,et dnot ehatmun lreb fo gapse fo r ehterop; t
)d mana dna erddses fo c ehtlei; tn
)e etad fo sett ;
f) rferecnefo e j ehtioa tnt dneh atedsli censesray fro ditnefiyign ; ti
)g crahcaretistcis fo eht settig gnrae, mont lanirouqe MS eiffciency h t , fmaily fo rpcudost stta; de
)h sedcritpino fo set ehtts, aveul fo MF csohef nro f ehtroco dereptanoi sett crario de; tu
)i feficicney fo j ehtotni h a boatenina dht do ereptanoic lalsas tboiaden fedenib dy sti nerudacnc elsas ;
j) ravisuo algnse nured whcit hj ehiotn si settde.
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éLegedn 
1 Articulation/renvoi dm eanœuvre 
2 noleS f lamialle du treuil utilisé 

Figure 19 — Essai de renvoi de manœuvre — Principe de l'essai 

11.2.2 Essais de manœuvre forcée et d'endurance 

seL sesasi dm eanœuvrf erocée et d’endurance sont réalisés dans les conditions spécifiées axu articles 7 et 8, 
ruop la classd'en edurance visée. Le mteuro d'entrînemaent dispose d'un limiteur de couple rgélé au couple 
rtne'dée ME pour l’essia d'endurance, au couple MF = PF x R pour l’ essia de manœuvrf erocée. 

11.2.3 Rapport d'essai 

r eLaprop'd tessi dait coontenir les ifnromations siuvantes : 

)a sel raison sociale et adresse de l'organisme effectuant l'essai ainsi que le lieu de réalisation de l'essai si celui-
ci sed tiffréent de l'adresse de l'organism; e 

)b sel numéro, intitléu et date de pratiuon dc ettee norm; e 

c) l'identification du rapport d'essi eta de chaque page ainsi que ln emorbtotal e de pages du rpaport ; 

)d sel nom et adresse du dmeandeur ; 

)e al dte de l'esasia ; 

f) r laféréence de l'articulation et lse détails nécessiraes à son idetifnictaion ; 

)g sel cracatéristiques du treiul d'essia, couple nominal MS et rendement ηt , famille rde poduit vise é ;

h) n altura edess esisa effcetusé, cupoe lMF chsoiio pru’ lsesi dae mnœuvrae forc ée ;

i) r elndeement de l'articulation η a obtenus aini quela  clsase d'utilisation obtenue défiine pars a classe 
d'endurance ; 

j) lse diffréents angles sousl seueqlsr l'aticlautio esn tsesayeé. 

Le rapprod t’essaicéd ri t elcomprometa'l ed tnerticulaitte nood  enn eljena ugurialtbo eeun .

MS 

∝ 

M1 

∝ = 30° ou 60° 

MeM=  2 
1
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A devica ellowsthe m aseurement ofthe i punt torq ueof he jtiont M1w het nhe mtoro rtationg speedis 
60 rpm+ 10 r pm. Te linkhinp  ofutthe e gra/exi tofhe j tiont ism ade riigd frothe t set (in putrto quefo t hereag
ME =out  putrtouqof ethe  jinto M2).

The efficiency ofhe j tiont h ai sc alcultaed fromthe ef ficiceny h of th j eion oftthe c omplete systmej int ando
gear a ndofthe ef ficiceny h tof the ge ra.

h h
ha

t

=

Key
1 Joint
 2µ  = 30° ro 6°0
3 Accorind g to thefmailyint endde

Figure1 9— T estf joint — T oestr pincilpe

11.3.3 For ceope dration a ndendurancete sts

Forced operatin o andendrunca etestsr a eperfromted in he coindtiosns pecifeid ic nlausse 7 a nd, f8ro eht
ndurencae clssam iad. Tee drhvinim gorots ahM    tor amue liqiert fitedto t the nitut porueq MEf oren duranctes et,
and trouqe MF=   PFx  f Rro the froced operatoin test.

1.3.14 Testep rort

Tshe tetr epor stahll include the flloow ing:

a) name and adrdsesof tes tgin laboratroy and lcoati onwhere tthe set wasc raried o tu whenifdfreent fromthe 
addrsesof he t tsetig nlabrotoray; 

b) numrbe, title an ddtea of isse ofuthis  standard; 
c) identifictai onofhe t tset repor tnad ofeac  hgape, atnd he toatl numberof  pagsef ohe r tepor;t 
d) namae and drdess ofhe c tleint ;
e)  dateof test ;
f) rfeerncee ofthe j oint and the details necessaryf roid entifyi ngit ;
g) characteristicsof  the steting gear ,mnoinal troqu eMSe fficiency h t, f amilyof pr oducsts tatd ;e
h) esdcripti onofthe tes ts, avluef o MF cshoe nfrothe f roced operatniotes tc arried ot ;u
)i efficiencyof he j toint h aob taeindan d the opertaionl calassobt ai neddefineb dy itsen durancc elass; 
j) various anglesun der which tjhe ion tsites tde.
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A devicae llowsthe m aseurement ofthe i punt torq ueof he jtoitn M1w hen the motor rotating speedis 
60 rmp+ 10 r mp. Te linkhinp t ofuthe ge ra/exi tofhe j toitn ism ade riigd forthe t est (in putrto quefo t hereag
ME =out  putrtoque ofthe j toin M2).

The efficiency ofhe j toitn h ai sc calultaed fromthe ef ficiceny h of th j eoift onthe  comsplete ystemj oint and
earga  ndofthe ef ficiceny h tof the ge ra.

h h
ha

t

=

Key
1 Joint
 2µ  = 30° ro 60°
3 Accrodin g to thefamilyint endde

Figure1 9— T estf joint — T oestr pincilpe

11.3.3 For ced operation a ndenduracnete sts

Froced operatin o andendrunca etestsr a eperformted in he coindtionss pecifeid in clasues 7 a nd, f8or eht
ndureanc eclassaim d. Tee drhiving motorhas a tor ue limqiter fittedto t  henitput ro queMEf oren duracne test,
nd taorque MF=   PFx  f Ror the forced operatoin test.

1.3.14 Testep rort

Tshe tetr epor sthall icnlude the follow ing:

a) name and adrdsesof tes tgin laboratroy and lociat onwhere tthe est wsac arried o ut whenifdferent fromthe 
addrsesof he t testig nlaboratory; 

b) numrbe, title an ddate of isse ofuthis  standard; 
c) idefntiicati onofhe t test repor tnad ofeac  hgape, atnd he toatl numberof  pagsef ohe r tepor;t 
d) namae and drdess ofhe c tleint ;
e)  dateof test ;
f) refrencee ofthe j ioant nd t hedetails necessrayf orid entifyi ngit ;
g) characteristicsof  the steting gear ,mnoinal toruq eMSe fficiency h t, f mailyof pr oducsts tatd ;e
h) esdcripti onofthe tes ts, avluef o MF cshoe fnorthe f orced operatniotes tc raried out ;
)i efficiencyof he j toint h aob taeinnd ad th oepertaional classobt ai neddefined by itsen duracne class; 
j) various anglesun der which tjhe oit nsites tde.
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Léegedn 
1 Articulation/renvoi dm eanœuv er
 2 Selon f lamialle du treuil utiliés 

rugiFe 19 — Essad ier envoed iam œnuvre rP —nicipeed  e'lssai 

11.2.2 Essais de manœuvrerof cée ete'd rudnance 

Leses sasi dm eanœuvrfe orc te eé’dnedruacns eotnr laésiésad snel sc onditiosns cépfiseéia uxra citles  te 7,8 
pour la classd'en edurancev is .eéLm eoruet'd rtneamenîsid tnesop'd e nuilmuetir c edopul erégl é uacpuol e
rd'entée ME pour l’essia e'drudnacne,ua c puol eMF = PF  xRuop r l’ sesiam ed œnauvrfe orc.eé 

11.2.3 Rapport d'essai 

Le rparop'd tessi dait coontenir seli nfromsnoitas uivantes : 

a) esl raison sociale et adresse ed'l rognaismeffe ecttnause'l sai aisniq u e elliue ed rsilaéatoi n edse'lsai sic euli-
cies t diffréent de l'adress e'l edrognaism e ;

b) esl numéro, intitléu te etad p edaruitd noe cetteron me ; 

c) di'lentification du rapport 'dses ate i edchqauap e egiansq iul e neomrb e latot edegaps r udaprop ; t

d) esl nom et adresse d udemednaur ; 

e) la dte de l'esasia ; 

f) r laféréence de l'articutalinol te estéd aisl cénsesarise s à noeditnfiicati no ;

g) esl cracatérsitiuqsert ud eiulse'd sai,c puo elnmolani MSr te emedn tneηt  ,fmaille p edroiudtv isé e; 

h) a nlruta edess esisa effcetués,c opul eMF chiosip orul ’essiead  marvuœne froc; eé 

i) le rednement de l'articulation η a obtenus aini quela  clsase d'utilisation obtenue défiine pars a classe 
d'endurance ; 

j) lse diffréents angles sousl seueqlsr l'aticlautio esn tsesayeé. 

Le rapprod t’essaicéd ri t elcomprometa'l ed tnerticulaitte nood  enn eljena ugurialtbo eeun .

MS 

∝ 

M1 

∝ = 30°06 uo ° 

MeM  =2 
1
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ed Avic aellowst eh mesauremfo tnet i ehnupot trqeu oftj eh io tnM1 whe tnm ehorotr titao gnspdee si
r 06mp r 01 +mp.T ehknil pni tufo  ehtg ear/exit fot j ehoi tnis mr edaigif dro t ehtset (intup troeuq fo teh gaer
ME= tuo tup otrque fohte j otni M2).

T ehefficicney fot j ehoi tnh ai s calculatf derom fe ehtficicney h fo ht e joitfo n ehtc oms etelpystmej dna tnio
raega dn fot fe ehficicney h t fo eht egar.

h h
ha

t

=

eKy
1J otni
2 µ  = °03or 6 0°
3 Accordni geht ot familytni neded

rugiFe 19 T —est T — tnioj foestp rcniilpe

11.3.3  roFced eporaa noit dnerudnacneet sts

Frocpo dereitao ndna dneuracne testsa re repfrom ni dethc eodnioitsn spceifiei dn clausesa 7 dn 8f ,or het
udnrecnae clsasi maT .derd ehvini mgorota sh   M rot ail eumqiert fitdet t oteh ni tutporueq MEf orne rudacnt seet,
t dnaorqu eMF  = PFx R f roht e forced orepationset t.

11.3.T 4setr peort

Tet ehst rropets halli cnlduht ef elloowgni :

a) man ea dnadrdess fo settgnil robaatory na dlocitano rehw et ehtest wsa crario det uehw ndfiferef tnrmo eht
rddaesso f t ehtestin galbortaroy ;

)b munebrltit ,ea ndd  aetofsi seufo siht s taadnrd ;
c) idefitnicati nooft t ehestr eropt nafo d caeh agpa ,et dnot ehtamun lrebo f gapesfo t r ehepro t;
d) anm dna earddsesfo t c ehlie; tn
e) tad efoset t; 
f) refreecno ef j ehtioa tnt dn ehdatesli cenessary fordi tnefiyign i; t
g) crahcatreistciso f eht etstig gnear, onmt lanirouq eMS eiffciency h t ,f maily fo rpcudost sttae; d
h) dsecriitpno fo set ehtts, vaeul fo MF chsoefn ortf eh orco dereptaoint setc rario deu; t
)i efficicneyo ft j eho tnih abo atein nadht d eorepatnoilac lass tboiaen dfedenid by sti nerudacnce lsas ;
j) ravisuoa lgnes nured whict h ehjio ntisset ted.
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 deAvicae llowshe tm easruement ofthe i nput torq uefothe j oit nM1 when the morto rtationg speedis 
60 rpm + 10 rmp. Te linkhinp ut ofthe  gera/exit fothe j oi ntis made rigid frothe t est (input tor quefo t hegear
ME=  utoput toruqfo ethe j toin M2.)

Te hefficicney ofthe j oi nth a is ccalulated frmo the efficiency h f oth e joi oftn hetc moplete system joint and
geara d nof the efficincey h tof the ge ar.

h h
ha

t

=

eKy
1 Joint
2 µ =  30°or 6 0°
3 Accroding  to thefamilyint ndeed

rFigue 19— T estof joint — T est rpinciple

11.3.3  Force opedraa noti ndendurancete sts

Forced opreati on andenduranc etests ar eperfromed in the condiiotns secpified in clauses7 a  nd8, for het
endurcna eclsasaim ed. The drivnig mrotohas a tor mue liqiertf idtteto t  heniput tro queME for endurancset et,
tand orqu eMF=   PFx R f ro f ehtroco depertaoin test.

11.3.4 Testrep ort

The test report shalil cnlud thee flloow ing:

)a nam eand arddessof es ttingl boraatroy an ldocati onwher tehe test wasc rarioed ut  whendiffrent feromthe 
addrsesof the t esti ngblaroratoy; 

b) mnuber titl,n aed d ateofis se ofuhis ts tandard; 
c) deintificatino fothe t estr eport nad ofeac  hpagae, d tne tohtal numberof  pagesf othe r erpot ;
)d mane and addressof he c tlient ;
)e e datofes tt; 
f) refreenc ofe j ethoint and teh detalsi ecnessrayf ord ientifying t ;i
g) characertistics of the testig gnare ,nomnal tiorqu eMSe fficiency h t , familyof  rpcudotss ttaed ;
h) descripti onofthe tes ts, avuelof  MF coshen frohe f torcd oepertaniotes t carried out ;
i) efficiceny ofthe j o inth a obateind and thoe peratonil calsasobt ained definebd y itsen durancce lass ;
j) variousa glnse nuder whcih the joint ises ttde.
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Frugie 19 — Essaed ir envoi edam nœuvre P —rnicieped  e'lssai 

11.2.2 Essasid e manœuvrerof cée ete'd arudnnce 
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11.2.3aR ropp td'essai 

Le rpaport d'sesi dait coontrine lsei fnormnoitass iuvantse : 

a) sler asino sociale eta dresseed l 'organisme effecttnause'l saia isniq u e elile u edrsilaéatoi nd else'sais ic euli-
cies d tiffér tnede l'ardses e'l edornagsim e ;

)b lesmun ré ,ointitléu te tade p edaruitd no cetteron em e ;

c) di'letnfiicationud r pparo'd tses ate ic edhuqap ea egainsuq i ele nmobre latot ed segap r udpaprot ; 

d) eslmon a te dresse dd umeednaru ; 

)e a ld ed etl'esasia ; 

f) al référnece de l'racitutalionl te estéd iaslcén essarise s ào nedinfitictai no; 

g) lesc aractéristiquesrt ud euilse'd sia, cpuoel mon laniMSr te emedntne ηt , fam elliedr poduitv isé e ;

)h la narute seds esisa fefectués, copu elMFc hiosip our ’lessiead m arvuœnef roc  eé;
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j) lsed ifférstne angles sosu lesqeulsa'l rticualoitnse t sesayée. 

r eLaporpdt ’sesiacéd ri t elcomprometa'l ed tnerticulaitte nood  enn eljena ugurialtbo eeun .
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A devicae llows eht maseuremfo tne i ehtupnrot tqeu fotj eh io tnM1w he tnm ehtroor itaton gspeed si
6r 0mp+ r 01 mp.T hknil e pnitufo the e gar/xeit fot j ehoitn is mr edaigif drot t ehset (intup otr euqof teh erag
ME = tuotup otruqoe feht  jiotn M2.)

T ehffeicinecy fot j ehoitn h a is cclaulat defrmofe eht ficinecy h fo  hte jiotfo n eht coms etelpystemj dna tnio
raega dn fo fe ehtficinecy h t fo ehteg ar.

h h
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3 Accronid g toht efmailyi tndneed

Frugie 19 T —esto T — tnioj fest rpcniiple

11.3.3 roF ced epora noita ndenrudacneet sts

Frocepo dreitao nna ddneuracn esettsa r epreform ni detc ehodnitoins scepfieii dn clasuesa 7  dn8f ,or het
rudnecnae clsasmi ad. Terd ehvinim gorotsa h   M rot ail eumqiret fitedto t teh ni tutporuqe ME fore nrudacne sett,
t dnaroque MF  = PFx R f or f ehtrocde operatoinet st.

1.3.1T 4etsr peort

Tet ehst rropets hali lcnldueht f eollowgni :

a) man ea dnadrdesso f settnig lobaratory nal docaito nrehwt eeht est wsa crario deut nehw fidferf tnermot eh
rddaess fo t ehtestin glbaoraroty; 

b) nmuebrltit ,na edd  aetofsi sufo e siht staadnrd; 
c) edifitnictaino fo eht tsetr ropet andfo cae  hpaga ,ednt t ehotan lumreb fo gapse fo r ehterop t;
d) man dna eadrdsesfo t c ehlie; tn
e) etad ofet st ;
f) rferencefo e j ehtoint at dn ehatedsli necsesary frodi tnefiyi gn; ti
)g chracatreistcis fo eht settig gnrae, onmt lanirouqe MSe iffciency h t,  fmailyfo  rpcudotss tate; d
)h sedcriitpno of set ehtts, vaeul fo MF chsoen for f ehtorco depretaoin settc arri deou; t
i) feficinecy fo j ehtoint h a boatnie nadt dho eeprtaoinac llsaso tbia denfedenid by sti nedruacne clsas; 
j) ravisuoa lgnes nured whict hehj oit nis settde.
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11.2.2 Essasi deam nœvurerof cée ete'd ruandnce 
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11.2.3aR ropp te'dssai 
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Le rapprod t’essaicéd ri t elcomprometa'l ed tnerticulaitte nood  enn eljena ugurialtbo eeun .
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ed Avic aellowshe t msearuement ofte i hpunrt toque fo he jtoi ntM1 whent e mhtoror atitosng pdee si
0 r6pm+ 10 r pm. T linkhe inptofu the g era/xei tfoe j thiont si mrade iigd forhe t tset (in puttore quof te heagr
ME =uto  putrtouqf eo eth joint M2).

Te hffeiciency ofe j thiot nh ai s cclaultaed frmothe ef ficicney h  of thj eoi oftnthe  cmolete spystmej oint and
rgea a ndofthe ef ficiency h tof the ge ar.

h h
ha
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=
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 J1oint
2 µ   =°30 ro 6°0
3 Accorindg eto th familyint dened

Figure1 9— T est of joint — Testr pinciple

11.3.3  Forcepe doration and edurnacneet sts

Froced opreation  andendrucane tsets ar eperformted in e chonditions scpefieid inc lasusea 7  nd, f8or teh
rnduencae clssam iad. Tere dhvinim gorots ahM    tor amue liqiret fiedtto t teh nitut porqeu ME for enurdacnees tt,
and trouq eMF =  PF x f Rrof e thorco deperationset t.

1.3.1 T4tesep rort

Tshe tetr epor stahll incldue the flolowg in:

)a mnae and adrdessof tes tingl robaatory anld cotiaon wherte the set was craried ou ten whdiffret fenrom the
ddrasesof the t seti ngblarotoray; 

b) umnrbel, tit aen ddtea fois s ofue this standard; 
c) editifnictai onfothe t setr erop tand ofeac h pga, aend the toatl numberof pag se ofhe r tepor;t 
)d mnaae and ddress ofthe c lie; tn
)e t daeof test ;
f) referncefe o j theiont and t ehdetails ecnsesaryf ro idnteifyi ngt ;i
g) characrteisticsf o the stetig gnrae ,mnoinal toruq eMS efficiency h t , fmailyof r pcudotss tat ;ed
h) dsecrtiipon ofthe tes ts, vaeul of MF coshef nor he ftrocoed erpatointes t craried ot ;u
i) feficiencyf ohe j toint h a obatenidan d thoe peratonical lsasobt iad nedefeinb dy itsen rduacn eclass ;
j) varisoua glnseun der whci th ehjoitn si testde.
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The test report describes the behaviour of the joint and gives the angular clearance obtained.

11.4Test of limit stop systems not enclosed in the gear

11.4.1 Forced operation test

The test consists in the actuation of the stopping system under the action of forced operation cycles at the
chosen torque MF for the nominal output torque MS given and the product family stated according to the aimed
endurance class.

The travel of the load during the raisingmovement and during the lowering movement is set so that the limit
stop system is actuated.

11.4.2 Test report

The test report shall include the following:

a) name and address of the testing laboratory and location where the test was carried out when different from
the address of the testing laboratory ;

b) number, title and date of issue of this standard ;
c) identification of the test report and of each page, and the total number of pages of the report ;
d) name and the address of client ;
e) date of test ;
f) reference to the limit stop system tested and the details necessary for identifying it ;
g) product family stated ;
h) endurance test conditions (load P corresponding to the torque MS chosen, the torque MF chosen) ;
i) operational class obtained.

The test report describes the behaviour of the limit stop system.
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