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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the

Internptional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internptional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

Part 2.

The main task of technical committees is to prepare International Standards. Draft | Internatiopal Standards

adopted by the technical committees are circulated to the member bodies forvoting. Publ
Interngtional Standard requires approval by at least 75 % of the member bodies tasting a vote.

cation as an

Attentjon is drawn to the possibility that some of the elements of this document may be the subject of patent

rights

ISO 3[126 was prepared by the European Committee for Standardization (CEN) in collaboration
Comnpittee ISO/TC 138, Plastics pipes, fittings and valves forthe transport of fluids, Subcon

Gene
basic
(Vienr

Throughout the text of this document, read “...this' European Standard...” to mean “...this
Standgrd...”.

This $econd edition cancels and replaces_the first edition (ISO 3126:1974), which has beg
revised.

ISO shall not be held responsible for identifying any or all such patent rights.

al properties of pipes, fittings and valves of plastic materials and their accessories — Test
specifications, in accordance with the Agreement.-6n technical cooperation between |
a Agreement).
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Foreword

This document (EN ISO 3126:2005) has been prepared by Technical Committee CEN /TC 155, "Plastics piping
systems and ducting systems", the secretariat of which is held by NEN in collaboration with Technical Committee
ISO/TC 138 "Plastics pipes, fittings and valves for the transport of fluids".

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by endorsement, at the latest by September 2005, and conflicting national standards shall be withdrawn at the
latest by September 2005.

This docunlnent is one of a series of standards on test methods, which support system standards fof/plastics piping
systems arld ducting systems.

According {o the CEN/CENELEC Internal Regulations, the national standards organizations(of, the follpwing
countries afe bound to implement this European Standard: Austria, Belgium, Cyprus, Czéch’Republic{ Denmark,
Estonia, Fipnland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxempourg, Malta,
Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Hingdom.
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1 Scope

126:2005(E)

This document specifies methods for measurement and/or determination of the dimensions of plastics pipes and
fittings and the accuracy of the measurement.

It specifies procedures for measuring angles, diameters, lengths, squareness and wall thicknesses for the

purposes

of checking conformity to geometric limits.

NOTE This document is using metric units. However the procedures and tolerances are applicable to other units by using
appropriate conversion factors.

2 Nori

The follow
only the e
amendme

ISO/R 46
ISO 3599
ISO 3611
ISO 6507

3 Temn

mativereferences

ing referenced documents are indispensable for the application of this document. For.date
dition cited applies. For undated references, the latest edition of the referenced dogument
nts) applies.

B, Dial gauges reading in 0,01 mm, 0,001 in and 0,0001 in.
Vernier callipers reading to 0,1 and 0,05 mm.
Micrometer callipers for external measurement.

1, Metallic materials — Vickers hardness test — Part 1: Testamethod.

ns, definitions and symbols

3.1 Terms and definitions

For the py

3.1.1
accuracy
closeness

NOTE
common s)

3.1.2
calibrati

set of operations that establiSh, under specified conditions, the relationship between values of quanti
by a meaguring instrum@nt’or measuring system, or values represented by a material measure or a 1

material,

3.1.3

rposes of this document, the following terms and definitions apply.

of agreement between a test result-and the accepted reference value

The term "accuracy", when applied\to a set of test results, involves a combination of random compon
/stematic error or bias component (ISO 3534-1).

n

nd the corresponding values realised by standards

referencq standard
internationally accepted definition of a given unit of measurement

d references,
including any

ents and a

ties indicated
eference

3.2 Symbols

b, :distance between the edge of a flange bolt hole and its bore

b, :distance between the edge of a flange bolt hole and its outside diameter

by :distance between the centre of a flange bolt hole and its bore

b,  :distance between the centre of a flange bolt hole and its outside diameter
Cy : distance between the edges of two adjacent flange bolt holes

Cy : distance between the centres of two adjacent flange bolt holes

© ISO 2005 — All rights reserved
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dg . outside diameter of a (part of a) component

d; m, :mean inside diameter of the main of a branch

d;  :outside diameter of a socket end

d,  :outside diameter of a spigot end

dy  :bore of a flange

d,  :diameter of a flange bolt hole

D : outside diameter of a flange

e : wall thickhess-of-a-component

k : pitch ¢ircle diameter of a flange

Le, :effectve length of a branch

Le , :effectlve length of the main of a branch

L., : effectjve length of a reducer

L, o, : effectlve length of the socket end of a fitting

Le’sp . effect|ve length of the spigot end of a fitting

Ly, :length of the straight part of a socket or a spigot end of a fitting

Ly : length of the tapered part of a reducer

Ly maximum out-of-squareness distance from theoretical

L, : measlred distance from the root of the angle between-a‘straight ruler and a reference surface to
component along the surface

Lj : measlred distance from the root of the angle between a straight ruler and a reference surface to
compponent along the ruler

Ly : vertical distance from a reference surface-to the nearest point of the upper end

Lg  :socket insertion depth

Lg  :overall length of a branch main

L, : distanjce, measured in the‘centre-line plane of a branch, between the end of the branch spigot or
the bottom of the main

Lg  :overall length of a reducer

Lg : distanjce between the edges of two selected bolt holes of a flange

Lyo :overa|l length of a flange in axial direction

V4 . calculated-angle-of cut-of-squareness

6 : angle of bend or branch

4 Measuring devices

41 General requirements

411 Accu

racy of measuring devices

the

the

socket to

The measuring device shall be selected so that together with the associated procedures used the required
accuracy of the measured dimension is obtained.

© 1SO 2005 - All rights reserved
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4.1.2 Calibration

Device used for measuring shall be calibrated at regular intervals of time in accordance with the quality plan of the
user of this document. The calibration shall be traceable to an accredited reference standard (see 3.1.3).

4.2 Instruments

4.21 Contact instruments

4.2.1.1 Inuse the instruments shall not apply a force to the surface of the test piece that will cause local
deformation.

4.2.1.2 |Measuring devices that require contact between the test piece and one or more surfaces, Ja.g. a tube
micrometgr, shall conform to the following:

a) the slirface in contact with the internal surface of a component shall have a radius lesshan that|of the test
piece surface with which it is in contact;

b) the sdirface in contact with the external surface of a component shall be either flat or radiused;

c) the contact surfaces of the instrument shall have a hardness not less thani500 HV when tested in accordance
with ISO $507-1.

4.21.3 |Micrometer callipers shall conform to ISO 3611 if applicable ~Vernier callipers shall conform to ISO 3599 if
applicablg.

4.21.4 |If the measuring instrument incorporates a dial gauge it shall conform to ISO/R 463.

4.2.1.5 [If the device comprises a circumference tape (n tape), it shall be graduated in diameters expressed in
millimetrgs. When a force of 2,5 N is applied in the longitudinal direction to the extremities of the tapg, the
elongatiop of the tape shall not exceed 0,05 mm/m.

4.2.1.6 |Measuring instruments may be used in_conjunction with a setting standard of calibrated thickness or
length, and then used as a comparator, i.e. tomeasure small differences between the setting piece and the
measured dimension on the test piece.

NOTE This is particularly recommended.when measuring large diameter or thick walled components.
4.2.1.7 |Go/no-go gauges may be used for checking conformity to specific limits.

4.2.1.8 |[Contact instruments.other than those mentioned in 4.2.1.3,4.2.1.4, 4.2.1.5 and 4.2.1.7 may also be used.
Ultrasoni¢ measuring devices shall be regarded as non-contact instruments (see 4.2.2).

4.2.2 Non-contact instruments

If non-contact instruments or devices based on e.g. optical or ultrasonic scanning devices are used, the accuracy
of measufement-shall conform to accuracy levels specified in the relevant subclause of Clause 5 or t{heir use shall
be restricfed to finding relevant positions for measurements to be made by other means, e.g. points pomprising

maximunt-efminimum-dimensions:

5 Determination of dimensions

5.1 General

5.1.1 Ensure that measurement of dimensions is carried out by personnel trained in the applicable equipment
and procedures.

5.1.2 Unless otherwise specified in the referring standard, ensure that either:
a) the temperature of the measuring device, the test piece and the ambient air temperature are at (23 + 2) °C; or

b) results are correlated by calculation or experience to their value at 23 °C.

© ISO 2005 — All rights reserved 3
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5.1.3

parting lines, blisters or inclusions. If found, record their nature and effects on the measurement.

5.1.4

apply, as applicable:

a) select cross-section(s) as specified by the referring standard;

Examine the test piece surface for any features that could affect dimensional measurements, e.g. marking,

For selection of the cross-section(s) in which to make measurements, one or more of the following shall

b) identify a cross-section not less than 25 mm from the end or in accordance with the component manufacturer's
specification;

c) for measurements of a dimension associated with another dimension, e.g. to enable calculation of a further

dimension, the cross-section shall be appropriate to the dimension to be calculated.

5.1.5
values the ro

5.2 Wall thicknesses

5.21 Genagral

Select instrument(s) or device(s) and associated procedures for measuring wall thickness so that the ac

Results of measurements are rounded as specified in 5.2.3, 5.3.3 and 5.3.4. When deterniining
nding shall be done after the arithmetic mean value has been calculated.

the result is within the limits given in Table 1, unless otherwise specified in.the referring standard.

5.2.2

Move the measuring device until.the positions of the maximum and/or minimum wall thicknesses as app
ross-sections.are found and record the observed value(s).

the selected ¢

5.2.3 Mear

In each selecjed cross-section, take at least six measurements of the wall thickness at regular intervals

Table 1 — Measurement of wall.thickness

Dimensions in millimetres

Wall thickness

Required accuracy:of
individual resuit

Round arithmetic mean
value to the nearest: 2

<10

>30

>10and <30

0,03
0,05
0,1

0,05
0,1
0,1

a8 Exactly intermediate values.shall be rounded up.

wall thickness

circumferencT.

Maximum and minimum wall‘thicknesses

mean

curacy of

ropriate in

around the

From the values obtained, calculate the arithmetic mean value, round in accordance with Table 1 and record the
answer as the mean wall thickness, e,.

© 1SO 2005 - All rights reserved
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5.3 Diameters
5.3.1 General
5.3.1.1 Select the instrument(s) or device(s) and associated procedures for measuring diameters (outside or

inside) of the test piece at the selected cross-section(s), so that the accuracy of the result is in accordance with
Table 2, unless otherwise specified in the referring standard.

Table 2 — Measurement of diameter

Dimensions in millimetres
Nominal diameter Required accuracy of Round arithmetic mean
1

DA

5.31.2 F
with 5.1.4.

madiviidaa .-As"H
ToaTvIidoarro value to tlle IIeaIESt.

DY

<600 0,1 0,1
600 < DN <1600 0,2 0,2
> 1600 1 1

@ Exactly intermediate values shall be rounded up.

5.3.2
Move the

are found 4

5.3.3 Me
The mean
a) direct

b)
interva

In case of i
and record

Mlasurement of maximum and minimum diameter

nd record the observed value(s).

an outside diameter
putside diameter, d,, ,,, may be determined from either:

measurement using a n-tape; or

a calcllated value derived from a series efindividual measurements conforming to Table 3, taker

Is around each of the selected‘eross-sections.

fem b), calculate the arithmetic mean of the individual measurements, round in accordancs
the answer as the mean oOUtside diameter, d .

Table 3 — Number of individual diameter measurements
for a given nominal size

Nominal size of pipe | Number of individual diameter measurements
or fitting required in a given cross section
<40 4
> 40 and < 600 6
> 600 and < 1600 8
> 1600 12

5.3.4 Mean inside diameter

Using a device conforming to 5.3.1.1, determine either:

a)

b)

a series of individual measurements conforming to Table 3 at regular intervals; or

direct measurement using an inside n-tape.

or measuring the diameter(s) of components, select the relevant cross-section(s) in accordance

easuring device in each selected cross-section until thetappropriate extreme value(s) of thHe diameter

at regular

with Table 2

Calculate the arithmetic mean of the individual measurements obtained in a), round in accordance with Table 2 and
record it as the applicable mean inside diameter, d; .

© ISO 2005 — All rights reserved
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5.3.5

Neutral diameter

Using the values determined in accordance with 5.2 and/or 5.3 without rounding, calculate the mean diameter, d,,,,
using one of the following equations as applicable:

dm = de,m ~—€m
dm = di,m + €m>

Aoy = 0,5(dg m + di ).

where:
dem IS
em is
dim s

the mean outside diameter at the appropriate cross-section;
the mean wall thickness at the appropriate cross-section;

the mean inside diameter at the appropriate cross-section.

Record the calculated mean diameter after rounding in accordance with Table 2.

NOTE This

5.4 Out-o

Determine th¢ extreme values of the specified diameter in the chosen cross-section in accordance with
ps specified in Table 4 and calculate the out-of-roundness as defined in the relevant produ

the accuracy
standard.

f-roundness

procedure is not applicable to thermoplastics structured-wall pipes and fittings.

Table 4 — Accuracy for out-ofsroundness measurement

Nominal diameter DN

Required accuracy of
individual result

315< DN« 600

<315

>-600

0,1
0,5
1

5.5 Pipe lengths

5.5.1 Seled

in accordancg with Table'5 unless otherwise specified in the referring standard.

Table 5 — Measurement of lengths

t measuring instrument(s) or device(s) and associated procedures so that the accuracy of

5.5.2

b.3.2 with
Ct

he result is

Length Required accuracyof = | Round arithmetic mean
mm individual result value to the nearest: @
<1000 1T mm 1 mm
> 1000 0,1 % 1 mm
@ Exactly intermediate values shall be rounded up.

Use equipment conforming to 5.5.1 to determine the overall length and/or the effective length, as
applicable, of an individual pipe.

To determine the overall length of the pipe, take measurements along the internal or external surface, parallel to
the axis of the pipe, on at least three positions spaced at regular intervals around its circumference. Pipes cut by a
machine that ensures a square cut need only to be measured in one position.

© 1SO 2005 - All rights reserved
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When applicable calculate the arithmetic mean value from the measured values, round in accordance with Table 5

and record

the result as the overall length of the pipe.

From the overall length of the pipe, subtract the socket insertion depth(s), if any, and record the result obtained as
the effective length of the pipe.

s otherwise

5.6 End squareness of pipes and fittings

5.6.1 General

Select instrument(s) or device(s) and associated procedure for measuring the end squareness of pipes and fittings
SO that the uOtilllCl‘lUd Cl\;\;ula\;y \Jf Mmroeadour eITicl It ;O C 5 LLRLRNI fUI DI'\‘I -_— 200 Al Id 4I mm fUI DI'\‘I QCC ul I:CO

specified in| the referring standard.

5.6.2

also assum
capable of
and mediur

In accordan
out-of-squa
Figure 1).

If the end o)
reference p
the compor

Key
1 9
2 pq
3 pl
4 Al

g

5.6.3 Prg

Pri’r
The following

ciple

procedures assume that the outside surface of the pipe or fitting is parallel to. its longitud
ed that either a steel square or plumb bob is used as the reference plane though any equig
being set square to the components axis can be used. The steel squaré-technique is suita
h size components whereas the plumb bob is suitable for medium oridlarge size component

ce with Figure 1, a steel square or a plumb bob is positioned sugch that it touches the comg
reness, 7 is then calculated using the measured outside diameter and the measured dista

f the pipe or fitting is square to its longitudinal axis there will not be any difference in the dis
lane that is known to be square to its longitudinal axis*and from any two diametrical points
ent (see Figure 1).

A (4:1)
@_@ —l Ly
1 b
° steel square @ /
intofcontact L A _______ A 7/ 000X 1 __________ Y.
A T T7o T 00770
imb bob
t surface plate I

inal axis. Itis
ment
ble for small

o

D.

onents. The
hce, L4, (see

tance to a
at the end of

Figure 1 — Determination of end squareness

p)cedure

5.6.31 U

sing a steel square

Determine the outside diameter of the component as described in 5.3.3.

Place the component on a horizontal flat surface plate. Use as necessary packing between the component and the
surface to overcome problems such as sockets or other protrusions that cause the component axis not to be
parallel to the surface.

Position the square as shown in Figure 1 so that it touches the component across its diameter.

Rotate the component until it is in the position where the gap between the square and the pipe end is maximised. If
the square only touches at one point, determine and record the maximum distance, L4, (see Figure 1) at the point

diametricall

y opposite the point of contact.

Unless otherwise specified in the referring standard calculate the out-of-squareness using the following equation:

© ISO 2005 — All rights reserved
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y=arc tan

where:
y isthe
L, isthe
d, isthe

e

05(E)

L4

e

out-of-squareness, in degrees;
maximum difference between the upper and lower distances to the plane, in millimetres;

outside diameter of the component, in millimetres.

5.6.3.2 Using a plumb bob

Determine thq

Place the component on a horizontal flat surface plate. Use as necessary packing between the compone

surface to ovq
parallel to the

Position the p
between the |

Rotate the co
maximised.

If the plumb b
the maximum

Unless otherwise specified in the referring standard calculate thexout-of-squareness using the following ¢
L
y=arc tan =
e
where:
y s thelout-of-squareness, in degrees;
L, is the[maximum difference between the upper and lower distances to the plane, in millimetres;
d, is theloutside diameter of the-component, in millimetres.

6 Determination of other geometrical characteristics related to fittings

6.1

Subclauses 6

Gene

outside diameter of the component as described in 5.3.3.

rcome problems such as sockets or other protrusions that cause the component'axis not t
surface.

umb bob at the top of the component as shown in Figure 1 and adjust its\length so that the
ob and the surface corresponds to the wall thickness of the compongnt,

mponent until it is in the position where the gap between the plumb bob and the pipe end is

pb does not touch the component at the point in contact with the surface then determine ar
distance L, (see Figure 1) at the point diametrically oppesite the point of contact.

ral

240'6.4 give accuracy requirements and at least one procedure or method for measuring

nt and the
b be

distance

d record

quation:

characteristic

ofithe fnlln\nling fypne of r\nmpnnnnfc'

— 6.2 Bends;

— 6.3 Bran

ches;

— 6.4 Reducers.

Alternative equipment and/or procedures to those given in these clauses may be used providing the measurement
accuracy conforms to 6.2.1, 6.3.1, 6.4.1 and 7.1 as applicable.

© 1SO 2005 - All rights reserved
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Table 6 — Other measurements

Dimensions in millimetres unless otherwise stated

. Required accuracy of Round arithmetic mean
Measurement of: N
individual result value to the nearest: 2
Linear dimensions:
< 10 0,1 0,1
> 10 and < 200 0,5 1
> 200 and < 1000 1 1
> 1000 and < 4000 0,1 % 1
||gu:a| dilllcl Ib;UI [15) 10 10
al Exactly intermediate values shall be rounded up.

6.2 Bends

6.2.1 Gg¢neral

Select instfument(s) or device(s) and associated procedures used for measuring dimensions of bendg so that the
accuracy df the individual result is in accordance with Table 6, unless othierwise specified by the referfing standard.

Before starting the measurements, the squareness of the fitting ends shall be checked using the procgdures
described [n 5.6. If an end is not square to its axis, this shall be taken into consideration in the calculation.
6.2.2 Angular change and effective length

Determine|the angular change and effective length of the'bend as follows:

a) using the procedures described in 5.3.3, measutre-and record the mean outside diameters d, and d, of the
ends ¢f the component;

b) using p device such as a vernier calliper‘or micrometer depth gauge, measure, if applicable, the $ocket
insertipn depth, Lg, as defined in the referring standard;

c) layong end of the bend on the surface or the reference surface as shown in Figure 2;

d) lay a gtraight edge long enough to touch the reference surface across the diameter of the upper ¢nd as shown
in Figdre 2;

e) using p steel square-or.other device, measure and record the length L, [see Figure 2a) or Figure|2b), as
applicgble];

f) measlre andwrecord the lengths L, and L [see Figure 2a) or Figure 2b), as applicable];

g) measyre’or calculate the angle 6, using an instrument or the following equation. The accuracy of|the result
shall be-in-accordance with Table 5

. L
9:arcsm—4

Lj

If applicable compensate for out-of-squareness of one or both ends of the component.
Calculate the effective length, L, (see Figure 2), using one of the following equations as applicable:

O,5d2 _ L2 + 0,5d1
sin@ tan @

Leso =1Ly + — Ls, if the lower end is a socket [see Figure 2a)];
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O,5d1 _ L2 + O,5d2

Lesp=La+ sin @

tan @

, if the lower end is a spigot [see Figure 2b)].

dy is the mean outside diameter of the socket;

d, is the mean outside diameter of the spigot;

L, is the measured length along the surface or reference surface from the straight edge to the component [see
Figure ')n) or Eigure ')h), as-applicablel];

L, isthelvertical distance from the surface or reference surface to the nearest point of the uppereng (see
Figure 2);

Lg is the[socket insertion depth (measured or given) as specified in the referring standard.

6 s theffitting angle;

Record the v4

NOTE In cs

lue obtained for L

e,sp

and/or L

e,S0

after rounding in accordance with Table 6.

se of an all-socket or all-spigot component do respectively d1 should be replaced by d1 or d2 in the

corresponding gquation.
%
b ~ - -
S~
\‘\
X / Q
4 3 /
N 1
n !’ l?
7l
L]
| A 1
3
un
~ ©
Y
VA A A A 2 e o s o o
d 1 L 2

Key

1
Reference
surface

a) bend with socketed lower end
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Ly,

f-e,sp

0 y
Y L T 2
d; Ly

Key
1 Reference
surface

b) bend with-spigoted lower end

Figure 2 — Arrangements for the procedure

6.2.3 Radius of curvature

NOTE ije radius of curvature can only,be determined if the straight length of the end of the fittings is given by the
manufacturey.

Calculate the radius of curvature-using the one of the following equation as applicable:
Liop —L
R= i \or spigoted fitting end;
fan 0,54
Le S0, *+ L5 - Lm-
= —for-secketed-fitling-end;
tan 0,560
where:
R is the radius of curvature;
Le,sp is the effective length of the spigoted fitting end;
Lg oo s the effective length of the socketed fitting end;
Ly, is the given straight length of the applicable fitting end,

Lg is the socket insertion depth (measured or given) as specified in the referring standard;

6 is the fitting angle as determined in 6.2.2 (see Figure 2).

© 1SO 2005 — All rights reserved 11
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6.3 Branches

6.3.1 General

Select instrument(s) or device(s) and associated procedures so that the accuracy of the result is in accordance with
Table 6, unless otherwise specified in the referring standard.

Before starting the measurements, confirm the squareness of the fitting ends using the procedures described in
5.6. If an end is not square to its axis, this shall be taken into consideration in the calculation by referring the
calculated result to the most protruding point of the cut end.

6.3.2 Effective length of the main pipe

Using the procedures described in 5.5.2, measure the overall length of the main pipe of the fitting.

Record the Iarl;ger of the two measurements, rounded in accordance with Table 6, as the measured overall length
Lg of the main pipe (see Figure 3).

Using a devige such as a vernier calliper or micrometer depth gauge measure, if applicable, the"socket ipsertion
depth, Ls.

Calculate the|effective length, L., using the following equation:

em’

Lem, = Lg|— L, for a main with one socket,
Lem, = Lg|— 2L, for a main with two sockets,
is the effective length of the main pipe;

Lg s the socket insertion depth;

Lg s the overall length of the main pipe (see Figute 3).

Ls

/-e,b

[y

7/ 77 777 ALz %/ 24 Y 777 7 7
L, , ‘-@ /
Lb e m
Key
1 Branch
2 Main pipe
3 Reference surface
4 Packing

Figure 3 — Measurement of the lengths of tee branches
6.3.3 Effective length of a branch pipe

Measure on the inside of the branch, along two lines diametrically opposite to each other and parallel with the axis
of the branch pipe, the lengths L; 4 and Ly , (see Figure 4) of the branch.
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Calculate the average of L; 4 and Ly , and record the value obtained, rounded in accordance with Table 6, as the
length L, (see Figure 4). For a 90° branch only one measurement is needed (see Figure 3).

Using a device such as a vernier calliper or micrometer depth gauge measure, if applicable, the socket insertion
depth, Ls, as specified in the referring standard.

Using the procedure described in 5.3.4, determine the mean inside diameter of the main pipe.

Calculate the branch effective length, L ,, using the applicable equation as follows:

0,5dim . .
Loy =L7 ————, for a spigot-ended branch pipe;
ST
0,5d; m _
Lo =L7 —————— L5, for a socket-ended branch pipe,
’ sing
where:
d; n | is the mean inside diameter of the main pipe of the branch;

Lep | is the branch effective length;

Lg | is the socket insertion depth;

Ly |is the average of the measured lengths L7 { and Ly , (see-Figure 4), i.e. L; = 0,5(L7 1 + L7 5);

o is the fitting angle as determined in 6.2.2.
NOTE In case of a 90° branch sin 6= 1.

di,m

W/%Z N ™ /
777777, GIIIIITTIII77777 Z

A OON -

\—@ Le,m [-5

Lg

Branch

Main pipe
Reference surface
Packing

Figure 4 — Measurement of effective length of branches with angles other than 90°
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6.4 Redu

6.4.1

cers

General

Select instrument(s) or device(s) used for measuring the following dimensions so that the accuracy of the result is
in accordance with Table 6, unless otherwise specified in the referring standard.

Before starting the measurements, confirm the squareness of the fitting ends using the procedures described in
5.6. If an end is not square to its axis, this shall be taken into consideration in the calculation by referring the
calculated result of the most protruding point of the cut end.

6.4.2 Effe

Place the redlcer on its larger end on a surface plate.

At two diame

Calculate the
the length Lg.

Of the socket
measuremen
calliper or mig

Of the socket
measuremen
calliper or migq

Calculate the

is th
is th
is th
is th

6.4.3

Place the red

Determine th¢ overallNength of the reducer, Lg, in accordance with 6.4.2.

Measure in a

Length of the tapered section

ive fTength

rically opposite locations and parallel with the axis, measure the lengths Lg 1 and kg 5 (see

average of the two measurements, then round in accordance with Table 5 and‘record the

of the larger diameter end, if any, determine the average of the socket\insertion depth thro
s taken at equally spaced locations around the circumference using_a device such as a ve
rometer depth gauge. Record the average socket insertion deptttas Lg | .

of the smallest diameter end, if any, determine the average of the socket insertion depth th
s taken at equally spaced locations around the circumference using a device such as a ve
rometer depth gauge. Record the average socket insertion depth as L5,S.

effective length, L, |, using the following equation:

—Ls| —Ls s

e effective length of the reducer;
e overall length, i.e. the average of the two measured lengths;
e insertion depth of the socket, if any, at the larger diameter end;

e insertion depth of the“socket, if any, at the smaller diameter end.

Licer on its™larger end on a reference surface.

ccordance with 5.5.2 the lengths L and L of the two cylindrical sections (see Figurd

Figure 5).

esult as

ugh
nier

rough
nier

e 5) and

str,sp str,so

record the measurements after rounding in accordance with Table 6.

Using the following equation, calculate the length of the tapered section L; and record the value obtained:

Lt=L8_

where:
Lg

L and

str,so

14

L L

str,sp — *str,so
is the overall length of the reducer;
Lgrsp  are the lengths of the straight sections.
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