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INTERNATIONAL STANDARD

1SO 4054-1980 (E)

Couplers, loose spigots and base-plates for use in working
scaffolds made of steel tubes — Requirements and test

procedure

1 SGOPE AND FIELD OF APPLICATION

This fnternational Standard specifies the requirements for
matetlials and design, and test procedures and methods,
for ¢ouplers, loose spigots and base-plates used for
conngcting steel tubes of 48,3 mm outside diameter and
of at |least 3,2 mm nominal wall thickness at a minimum in
the donstruction of working scaffolds required for the
constfuction, ‘maintenance, repair and demolition of
build{ngs and structures.

assesgment of prototypes?) of these couplers, loose spigots

The Euirements and test procedures specified are for the
and blase-plates.?)

When| no alteration has been made to the design,.material or
surfage treatment of a type of coupler Which has been
apprdved as a prototype according to ‘this International
Standard, the assessment of subsequent\production is made
by comparison with the requirements given in this Inter-
natiopal Standard.

2 REFERENCES

1ISO 404, Steel and )stéel products — General technical
delivdry requiremeénts.®

ISO/R 752, Zineingots.

1SO 2859 \(and its addendum 1), Sampling procedures and
tableg for/inspection by attributes.

3 DEFINITIONS

For the purpose of this International Standard, the following
definitions@apply :

3.1 .coupler : A component used for cgnnecting two tubes.

3.2 right angle coupler: A coupler used for connecting
two tubes crossing at a right angle.

3.3 swivel coupler : A coupler used ffor connecting two
tubes crossing at any angie.

3.4 parallel coupler : A coupler used|for connecting two
parallel tubes.

3.5 sleeve coupler : A coupler used for joining two tubes
located co-axially and whose purpose |is to transmit only
tensile and compressive forces.

There are two types of sleeve couplers :

3.5.1 sleeve couplers functioning by friction.

ISO 3207, Statistical interpretation of data — Determination
of a statistical tolerance interval.

1SO 3951, Sampling procedure and charts for inspection by
variables for percent defective.®)

3.5.2 sleeve couplers working in shear.

3.6 loose spigot : An internal component used for aligning
tubes co-axially and able to transmit compressive forces.

1) For the purpose of this International Standard, a “prototype’ is a representative coupler, loose spigot or base-plate of a new or old design

submitted for the first time to specific tests specified in this standard.

2) Allowable working loads shall be obtained from other appropriate documents.

3) At present at the stage of draft. (Revision of 1SO/R 404-1964.)
4) At present at the stage of draft. '
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3.7 base-plate : A rigid plate used for spreading a load over
a greater area.

If it has a means of vertical adjustment, it is called an
“‘adjustable base-plate”. This type of base plate is not
covered by this International Standard.

4 SYMBOLS

X = mean load in kilonewtons estimated from a series of j

measurements (measurements of forces) for P (A/-)

max, /
- 1w
X=;’—— Z Pmax,i(Aj)

X (Ay), X (A,) = mean value of a series of measurements
for P (Ay) or P (4,)

max
s = standard deviation of force values in kilonewtons
estimated from a series of / measurements (measure-

max

4.1 Measured|values

f = displacemdnt in millimetres in figure 4
A = displacempnt in millimetres in figure 5
P = load in kilpnewtons

L = specified |lower limit for a load-bearing capacity or
ultimate lgad in kilonewtons

¢ = angle of rdtation in degrees

A, =displacement of the transverse tube under load relative
to the basic tube in figure 3a) and figure 3b), or the
relative displacement of two tubes in figure 6

A, = displacerent of the rear of the coupler fixed to the
basic tuxe relative to the basic tube in figures 3a),
3b) and

A, = displacement of the transverse tube relative to the
basic tulje resulting from the play of the swivel joint
pin in fiqure 3b)

{A,) = Maximum load-bearing capacity of the coupler

max
ip the displacement range A, = 0to" 7,0 mm
fpr right angle and swivel couplers or O
tp 2,0 mm in the case of parallel couplers

P o ax (85) = maximum load-bearing capacity of the coupler

(blipping load) in thé-displacement range
4, =0100,5mm

L{A), L(A)= specified lower” limit for P .
(A, Lin table 1, column 5

{Ay) or

max
P=f(A,)
T relationship of load P to displacement 4,
P=f(4,) ot A, (load-displacement curve)

ments ot torces)

ZV [Pmax, i (Aj) _5(_]2

i=1

n, —1

s(A;),s(A,) = estimate ofthe standard deviation from a
set of “measurements of P__1(A ), or
(4,)

ks = the coefficient/ for the one-sided statistical tolerance
{unknown “standard deviation g) based gn sample
size n,.\The interval confidence level {1 a) is the
probability that the statistical tolerance infterval will
contdin at least a proportion g of the population (see
ISO 3207). The i?/erval is also a functipn of the
estimate s of the standard deviation

max

ks =k2 (nvr q' 1 —a)

2 = test value of a series of measurements in killonewtons,
for comparison with a specified lower limit :

z2=X—k,Xs

z{A,),z(A,) =test value of a series of megsurements
of Prax (Ag) or Py (A5)

max max

A, = acceptance number of a sampling plan for jnspection
by attributes, the choice of plan dependihg on the
operating characteristic curve (see SO 2859)

p = the average percent defective of product in batches
submitted by the supplier for inspection (see IS0 2859)

d = number of defectives found in a sample

Subscript j = the running subscript /, found in B, P (A)
L (4)) stands for the figures j=1,2,.
thus A means A, and A,, etc.

4.2 Statistical values
N = batch size

n, =size of random sample taken from a batch for
inspection by attributes

n, =size of random sample taken from a batch for
inspection by variables

P, = prabability of acceptance of a batch {of [size N} in
“%EN—GWHOMM, - nction of

the percent defective p in the batch being submitted
(see 8.2.3)

5 MATERIALS AND DESIGN
5.1 Materials

All components shall be made of appropriate, if possible
standardized, material such as forged steel, rolled steel,
malleable cast iron, or cast steel. The material shall be free
from any impurities and defects which might affect its
satisfactory use, and the components shall either be made
of corrosion-resistant material or be protected against
oxidation and corrosion.
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5.2 Design

5.2.1 Couplers

5.2.1.1 Couplers shall be designed and manufactured so
that they will firmly fix tubes together even after repeated
use.

5.2.1.2 Where a coupler is fixed to a tube with a diameter
which is at the lower tolerance limit, the clamping device shall
have at least 2,0 mm of travel remaining after tightening.

1SO 4054-1980 (E)

5.2.1.7 In addition, sleeve couplers shall be such that the
tubes are co-axial. The sleeve shall be long enough to grip at
least a 46 mm length of each of the two tubes.

5.2.2 Loose spigots

Loose spigots shall extend to a depth of at least 75 mm into
the tubes on both sides of the flange. The outside diameter
of flanges shall be not greater than 47,8 mm and not less
than 47,0 mm. The circumscribing circle of the body shall
have a diameter of not greater than 37,5 mm and not less
than 35,0 mm, with the exception of cross-shaped bodies,

ForJa wedge coupler, there shall be equivalent unused
travel.

5.2.1.3 In normal use, the tube shall not be damaged by
the |couplers. However, slight local indentations and/or
defotmations are permitted.

5.2.1.4 The various parts of the coupler shall be firmly
attadhed to each other unless the design precludes this and
it is|impossible for the coupler under load to remain in
posifion on the tubes without all its parts.

5.2.1.5 Neither the wedge nor the end of the boit should
diredtly touch the tube in order to tighten the fitting
unlegs the contact of wedge or bolt along the tube is
greafer than 20 mm in all cases. If necessary a permanetitly
attaghed spacer shall be incorporated to protect the“tube.

5.2.1.6 A coupler which is secured by means of a screw
shall| be so constructed that it will perform satisfactorily
whet tightened as follows :

Tightening torques shall be indicated by the manufacturer
and preferably shall be between(40 and 80 N-m. For types
of cquplers where hexagonal nuts are used with 1SO threads,
the flollowing tightening tofques are preferred :

al width across flats 22 mm : 50 N-m?)
b} width across'flats 24 mm : 80 N-m.

Wheh tighteried/with these torques, the maximum stress
in sqrewed-~components shall not be greater than 70 % of
the yield stress of the material.

Cou
striking the wedge with a 5009 hammer, unnl there is a
jarring blow.

1) The 22 mm size is not in accordance with 180 272.

which may have a maximum diametet of 40,5 mm.2) The
flange and spigot axis shall be conCentiic, and the tolerance
on concentricity shall be 1,0 mm:

5.2.3 Rigid base-plates

Each base-plate shall-have a circular of square base with an
area not less than~150 cm?. The thickness of the plate shall
be at least 5 mm-\for base areas up to [} 75 cm?; if the base
area is largercthen this, the thickness shall be increased in
proportionto the largest dimension ofl the base area. If the
plate is‘shaped, the rigidity shall be equivalent to that of a
flat.base-plate.

5.2.3.1 The base-plate shall have a centring device which
is so designed that it cannot move a dlistance greater than
11,0 mm within a bore of 43,0 mm internal diameter {see
figure 1). The centring device shall be af least 50 mm long.

‘FIGURE 1 — Maximum clearance betwgen centring device
and tube

5.2.3.2 The base-plate including the centring device shall

e—rade " e ensite strength of not less
than 300 N/mm2 and a yneld stress of not less than
200 N/mm?Z2.

2) For a transitional period and as long as tubes of thickness up to 4,05 mm are still available, it may be necessary to limit, for such tubes, the

diameter of the circumscribing circle for cross-shaped bodies to 39,5 mm,
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5.3 Data required from the manufacturer

The manufacturer shall record on drawings the following

data for coupl

a) shape;

ers, loose spigots and base-plates :

b) essential dimensions with tolerances;

¢) mass with tolerance;

d) material characteristics;

e} -surface protection:

specified lower limit L (4;). Examples of assessment
procedures which test acceptance to these requirements
are indicated in 8.2.4 and 8.2.5.

Further assessment procedures which may also be applied
are to be found in IS0 2859 (and its addendum 1),
1ISO 3207 and 1SO 3951.

6.3 Requirements in the case of design alteration

Where alterations are made to the design, material or

f) the required tightening torque in the case of screw

couplers;

g) the maximum permissible play of the swivel joints
in the case jof swivel couplers.

6 SPECIFICATIONS

6.1 Design r
6.1.1 All ¢
comply with

6.1.2 The d
shall lie within

quirements
plers, loose spigots and base-plates shall
e relevant items in clause 5.

mensions, mass and material characteristics
the tolerances specified in the manufacturer’s

drawings refeqred to in 5.3. The surface protection shall be

as specified in

6.2 Required
clause 9)

the manufacturer’s drawings.

characteristics for couplers under load (see

The requirements for prototype testing of couplers are

listed in table

6.2.1 Non-st:

Where a coup
tested using o
following lim
assessment :

a) the lo

(B

tistical assessment

ler (as specified in cGolimn 1 of table 1) is
he of the procedurés-in columns 2 and 3, the
ts shall apply i the case of non-statistical

hd-bearing\ capacity or breaking load in

column 4
L (A/) inc

b} the ap
in column
tower limit

hall not be less than the lower limit L or
lumn 5, in any test;

Ti ent of couplers ic ave alfeady been
submitted to a prototype test, a new test shall\bg made.

7 SAMPLING FOR PROTOTYRE TESTS

» 7.1 Sampling shall be carried Jout by an agreefd represen-

tative of a competent authority or by an independent
organization approved by.the competent authorify.

7.2 The test pijeces required for prototype testing shall be
taken at random (see 1SO 2859, addendum 1) frpm a batch
of at least 500 couplers obtained from the marjufacturer’s
current production run or from stock.

7.3 The number of test pieces is specified in the fescription
of-the appropriate test procedure (see 9.2 to 9.8). In
addition, the number is shown in column 8, tablq 1.

7.4 In statistical assessment, it may become|necessary,
depending on the operating characteristic and |assessment
procedure chosen, to test more couplers per batkh than the
minimum number indicated in column 8, taple 1 (see

also 8.2).

8 ASSESSMENT METHODS
8.1 Non-statistical assessment

8.1.1 Field of application

All tests so marked in column 9 of table (1 are not
statistically assessed. )

issible displacement rahge A
P2 ¥

7
6 shall not be exceeded in any test at the
L (A/-) of the load-bearing capacity specified

(column 5).

Column 7 of
required.

table 1 gives the minimum number of tests

6.2.2 Statistical assessment

Couplers are in accordance with this International Standard
for their load-bearing capacity P {4;} if it can be stated with
a confidence level of 95 % that at least 90 % of the items in
the batch from which the random sample was taken exhibit

the same or better load-bearing capacity P, (4;) than the

4

8.1.2 Criteria

a) All the loads measured in a given test series {for
example breaking load as specified in column 4 of table 1)
are campared with their specified lower limits (column &
of table 1). No measurement shall be less than its lower
limit, in any test.

b) When the displacement value is limited, then this
displacement is measured under the load equal to the
specified lower limit {column 6, table 1}. No displace-
ment value shall lie outside the permissible displacement
range in any test (column 6, table 1).
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8.2 Statistical assessment for a given sampling plan, the probability of acceptance
of a batch as a function of its actual quality).
8.2.1 Field of application
. 8.2.3.1 Both test methods shall be based on the comparabie

All tests so marked in column 9 of table 1 shall be operating characteristics {(see 1SO 2859, addendum 1).
statistically assessed.

X 8.2.3.2 For use in prototype testing, an operating
8.2.2 Alternative methods : characteristic which runs through both the following

The method of inspection by attributes or the method of points is recommended (see figure 2) :

inspection by variables may be used for statistical p=2%; P,=97%
acceptance. :

. , . - p=10%; P.=5%
In inspection [by attributes it is only necessary to check a
whether or not the displacement 4; of the coupler exceeds a There are similar operating characteristic_curves [in the 1SO
specified limiting value when subjected to aload P = L (Aj). publications previously referred to.

For inspection by variables, the value of the load-bearing
capacity P (A/- of every coupler in the sample is measured
and a test gtjantity z(Aj) is calculated from the set of
measurements|: this must be greater than the lower limit

8.2.3.3 Other operating characteristics, which in
accordance with the requirement in 6.2.2 run through the
range of points

spe.cified ‘for the Ioac_i L (Aj) (see ta?le fl). _Inspection by p<10%; P, =5 %

variables is only permitted when the distribution of the test

results does rot differ significantly from normal, or the and have a steeper~curve than the operating characteristic
actual distribution can be transformed to a normal one. recommended i 8.2.3.2, may also be used?’.

The testing agplicant, for example a manufacturer, is free For instance“the following operating characteristic curves

to choose thp method of analysis provided that both are in accordance with 1SO 2859 (see figure 2) :
methods are agplicable. Code letter L, AQL 2,5 (table 10 L)

8.2.3 Operating characteristic curve (A curve showing, Code letter, M, AQL 4,0 (table 10 M)

100

— 11

90— N
75

V4

— -

2515 N

10

e
o
L I B |

0 1 2 3 4 5 6 7 8 9 10 % 11

P, = probability of acceptance
p = percent defective

a = curve as recommended in 8.2.3.2

b = operating characteristic curve associated with sampling plan L, AQL 2,5 in 1SO 2859

¢ = operating characteristic curve associated with sampling pian M, AQL 4,0 taken from 1SO 2859
d = limiting point (p = 10 %; Pa = 5 %) as specified in 6.2.2 and 8.2.3.3.

FIGURE 2 — Operating characteristics

1} It may be that not all operating characteristic curves recommended in 8.2.3 will pass exactly through the point P, = 5% and p-= 10 %
{i.e. 1-a=95%, 1—p=90%). Consequently they may not correspond directly with the factors n and k, in 180 320%. They will, however,
provide comparable pratection in terms of the operating characteristics. . ) . .

6
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8.2.4 Sample plan with criterion for attributive test
method

8.2.4.1 The size of the sample n, and the acceptance
"~ number A_ for the attributive test method are listed in
table 2 for the operating characteristics recommended
in 8.2.3.

TABLE 2 — Examples of sampling plans for inspection
by attributes

1SO 4054-1980 (E)

8.2.5.4 From the series of measurements P, . (4,), and

P ax (4A,) (transformed if necessary) using the methods

described in 1SO 3207 the mean values (in kitlonewtons)
X(A,) and X (A,)

and the standard deviations {in kilonewtons)
s{A;) and s {A,)

are estimated.

The test values (both in kilonewtons)

Operating . Acceptance
cparacteristic : ] number A,
i/:;sE fazc.%r:gmended a8 4
Frgm 1SO 2859
L,AQL 25 200 10
M, AQL 4,0 315 21

8.2.4|2 If the operating characteristic curve recommended
in 8.2.3.2 is used, the conditions of test will be satisfied
provided, in a sample with n, = 88, the number of defec-
tives,|d, does not exceed A, = 4,

That fmeans in general
fof d < A, the batch is accepted;

fof d > A_ the batch is rejected.

8.2.413 The procedure of testing by attributes @nd its
interpretation are summarized in the flow diagram given
in taiple 4.

8.2.5] Sample plan with criteria for variable test method

8.2.51 A sample for which thie)test value z(A) is
accepgtable shall be deemed to )conform to a normal
distribution if not more than, ‘one individual test value
P (Aj out of a sample of(B0Q such values is less than the
lowef limit L (Aj).

8.2.8.2 In this nermal distribution, unusually high values
for the load-bearing capacity P, ,, (Aj) which are greater
than [the sum-of'the mean (X) and three times the standard
devidgtions (8s) may be made equal to the value
P (Aj) =X +3s.

max

Z(A) =% (D) —k, X5 (A,)
2 (Ay) =% (B,) =k, x5 (A,)

are calculated.

8.2.5.5 The test values z(A;) and |z (4,), tranformed
back to original, Units if necessary, ard compared with the
limit load-bearing capacities L (A,) and| L (4,).

I z(A,) 2L (A) and z (A,) =L (4,) the prototype is
accepted. .

If 244,) <L (A} or z(4,) <L(Af) the prototype is
réjected.

8.2.6.6 The procedure of testing bly variables and its
interpretation is summarized in the flpw diagram given in
table 4.

9 LOAD TESTS FOR PROTOTYPE QOUPLERS

9.1 General

9.1.1 The prototype tests shall be| carried out by a
competent authority or an independent organization which
is approved by the competent authority].

With the exception of the torque spannkr, all test equipment
shall have an accuracy of * 2 %. The forque spanner shall
have an accuracy of + 5 %.

9.1.2 New hot-galvanized scaffold tybes with quality of

8.2.6.3 If the curves recommended in 8.2.3 are used,
sample sizes n,, and the factor k, given in table 3 can be
used.

TABLE 3 — Examples of sampling plans for inspection
by variables

Operating characteristic Sample size n,, Factor kg
As recommended in 8.2.3.2 50 1,65
As curve b in figure 2 103 1,62
As curve c in figure 2 170 1,49

zimc— 2985 defimed—imSOAR—752- (with the following
percentages of impurities : lead 1,4 — cadmium 0,20 -
iron 0,05 — total 1,50) shall be used when performing the
behaviour-under-load test on couplers. The mass of zinc per
unit area shall be not less than 300 g/m2. The tubes shall
have an external diameter 0f48,3 = 0,5 mm, a wall thickness
of 3,2 £ 0,2 mm and a yield stress of 270 £ 30 N/mm?. The
tubes, when tested, shall have a surface condition similar
to that of a tube just after galvanizing.

9.1.3 New couplers shall be used for the tests. The
couplers, when tested, shall have a surface condition similar
to that of a coupler just after manufacture.
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9.1.4 The sections of tube shall have at least the lengths
indicated in the figures, and for each test series they shall
be taken from at least five different tubes. Various tests
may be carried out on the same section of tube, provided
that they are not carried out in the same zone.

9.1.5 In the behaviour-under-load test for swivel couplers,
each coupler shall be used once only, For right angle
couplers, each may be used twice, but each half shall be
fixed to the basic tube once only. Couplers undamaged
in a behaviour-under-load test may be used again for the

9.1.7 A pre-load shall be applied before displacement
measurements Aj are commenced in all load tests in which
such measurements are carried out. The zero for all the
displacement measurements shall be set under the pre-load.
The pre-load is part of the test load.

9.2 Testing of behaviour under load of right angie
couplers

9.2.1 Test layout
Tl o dmedt — te g
rre-testrayotts S'lﬂ'ﬂmﬁ'l‘f‘lgﬂmea‘).—

ultimate load fest.

with the manufacturer’s instructions. For couplers with
screwed components, the thread of the bolt shall be
lubricated befpre testing and the nut turned once along the
full length of the thread by hand to ensure that the thread
is usable.

9.1.6 The co'[pler shall be fixed to the tubes in accordance

The method jof tightening shall be in accordance with
5.2.1.6. In thp case of couplers secured by screwing, the
torque shall bg applied with a torque spanner.

The coupler shall be subjected to a uniformly] increasing
load P. The displacements A/- of the coupler-are measured at
two points :

A, is the displacement of the transverse tybe relative
to the basic tube;

A2 is the displacement-of the rear of the coupler clamp
fixed to the basic tubg relative to the basic tulpe.

The zero for both.displacement measurements ghall be set
under a pre-load-of 1 kN,

Dimensions in millimetres

H The—— The Tha
150 1S }
‘ A N : E1% ~ l (A4, Ag) ) '
2| [ 72 <q Elg | < | \ £ |
PI2| | p @ || laxprz 81 | T ag)] | [2xP2 | E 8 0 4P/
i & L & [ F5¥8s | )
1y L (1) aroul BRI
R O L L g [T
) 4 o T 3 < ( 3
2 N b ~f o 1 X . ] T o
N'< q'<q ~ ) P
< ‘\1 + ‘q 1 !\
| ‘ S 1
: : :
P P P
Side view of’ a) b) ¢) .
a), b) and ¢)

al to test the behaviour under load of right angle couplers
b) to test the behaviour under load of swivel couplers

¢) to determine the breaking load of right angle and swivel couplers

7 = basic tube, 2 = transverse tube, 3 = solid rolled bar, machined to 48,3 mm outside diameter with a tolerance of + 0,5 mm, 4 = abutment

[)o represents roller bearings used to support the tubes.

FIGURE 3 — Test apparatus
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TABLE 4 — Flow diagram giving instructions for random sampling when testing the behaviour of right angle,
swivel or parallel couplers by attributes or by variables ‘

Inspection by attributes

!

Batch

N > 500 items

|

l

inspection by variables

n M| Take a random sample of n, items

in the test report
1

For each of the n, items, test whether for a
load P = L {A4) the displacement

Aq < y mm and whether for aload P =L (Ag)
the displacement Ap < 0,5 mm

a2

(with y = 7,0 mm)

For swivel couplers see 9.3
(with y = 7,0 mm)

For parallel couplers see 9.8
{with y = 2,0 mm)

with A9 >y mm
or Ay >05mm
or both

Determine the number d of defective items

Compare d with the acceptance number A

/

N

Take a random sample of ny items | ny¥

Increase the random sample from ny, to Ny

Foreach of the n, items,[measure the
I6ad-bearing capacity Prmhx (A1) and
Prrax (A2)

For right-angle couplers, jee 9.2.3
For swivel couplers, see 9.3
For parallel couplers, see(9.8

Test whether the values Plnax (A1) and
Penax (Ag) (if necessary transformed)
have normal distribution

iF NOT IF SO

| L

e

Calculate from the ny values|(if necessary
transformed} the means X (A4) and % (A2}
and the estimates of the standard deviations
s(Aq) and s (Ag)

Calculate the test valles
z{a) =x {aq) —kgdX s (8q)
2 (Bg) =% {Aq) —kdX s (A7)

Compare the 2 (AI-) {if necessary

.
n,, see 8.24.

A, see 8.24.
L (Aj), see table 1, column 5.
n,, see 8.2.5.
k,, see 8.2.5.

Where Where

d< Ag d>A¢
—Accept Reiject
the batch the batch

retranstormedas2—{A;)) with
L{ag {where j = 1 and 2)

RN

forz Ay = L {Aq)

andz Ap = L (A2) orz (Az) <L (4a3)

farz (A1) <L (Aq)

Accept the
batch

Reject the
batch
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9.2.2 Test procedure for inspection by attributes

Minimum number of tests') :n, = 88

Minimum number of couplers: 44

Acceptance number?)

A =4

The load P shall be increased without interruption up to a
value L (4,)=10,0kN, at a rate of between 0,3 and

0,4 kN/s.

At P=L (A,
measured, ang
shall be measy

}=7,0kN the displacement A, shall be

As soon as one of the conditions a) to ¢} occurs, the test
may be stopped.

The following load-bearing capacity values should be taken
from the displacement curves for assessment :

Poax (84) as the maximum load {highest point of the
curve) in the displacement range A, = 0to 7,0 mm,

Prax (85) as the maximum load in the displacement :
range A, = 0 to 0,6 mm.

The means X (A,) and X (A,), the standard deviations

2 = B LELY A2
red.

If at P=7,0kN, 4, exceeds 7,0 mm, or if at = 10,0 kN,

A, exceeds

D,5 mm, or if the load P=10,0 kN is not

reached, the cpupler fails.

The number

¢/ of failing couplers shall be recorded and

compared with acceptance number A..

Ifd <A, the
Ifd>A,, itis

For at least

prototype is accepted.
rejected (see table 4).

five couplers, the load-displacement curves

P=f(A,) anfl P=f(A,) shall be plotted at least up to dis-

placements of

A, =7,0mm and A, = 0,5 mm provided P

does not previpusly exceed a value of 30,0 kN or the coupler

yields and f

ils. The curves shall include at least one

measuring poipt for every 1 kN of increase in load.

9.2.3 Test prpcedure by the variables method

Minimum num
Minimum nun
Appropriate ¢

The load sh

ber of tests?) :n, =50
ber of couplers: 25
befficient?) 1k, = 1,65

bl be

between 0,3 and 0,4 kN/s until the coupler begins to slip.

Thereafter a r4
be maintained

te of slip of approximately 2 mm/min shouid

Load-displacehent curves P</f{A,;) and P = f {A,) should

be plotted, eitl

a) until b
of 7,0 mm
of 0,5 mm,

her ;

oth the displacement A, reaches a value
and ‘the displacement A2 reaches a value
of

increased uniformly) at a rate of

s{A;}and s (4,) and the test values
z{8)) =X (A;) —k, xs(Ay) and
2(Ay) =% (B,) —k, x5 (A,)

shall be calculated from the measured values|P, .. (4,)
and P .. (A,), and compared.with the lower lifits of load
L{A,)=7,0kNand L {A5} =100 kN,

If z(Ay) 2L (4A,) and’z (A,) =L (4A,), the prototype is
accepted.

If z(A;) <L (A3 or z(4,) <L (4,), the pfototype is
rejected.

(See table'd.)

9.2.4 - Results to be included in the test report
— Five load-displacement curves.

— Al the measured values, namely, in the case of
inspection by attributes, all the displacement values A1
at P=7,0kN and A, at P=10,0 kN, and in|the case of
inspection by variables, all the measured values (4y)
and P (A,).

max
-~ The method of calculation and the gssessement
results.

Pmax

9.3 Testing of behaviour under load of swivel cquplers

The test procedure, the number of tests and the jassessment
procedures are the same as in the case of fight angle
couplers, with the following exceptions :

a) the number of couplers to be tested is twice as large,
as each coupler can only be used once in the tgst;

b} the test lavout is shown in figure 3b):

b) = until P reaches a vaiue of 30,0 kN, or

c) until the load reaches a maximum P, where the
load cannot be increased any further.

The test laboratory shall record the load at which any

visible damage

occurs on the coupler, and. its nature.

¢} the coupler shall be prevented from twisting;

d) the pre-load of 0,1 kN is applied in the opposite
direction to P; the position of the coupler under this
pre-load is the starting point for the displacement
measurements A,, A, and Ay;

1) If the operating characteristic a) is chosen in accordance with 8.2.3.2, according to 8.2.4, larger sample sizes may be needed.

2) If the operating characteristic a) is chosen in accordance with 8.2.3.2, according to clause 8.2.5, larger sample sizes may be needed,

10
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