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Foreword

NBSM (Nepal Bureaun of Standards and M
development of standards in the country. T!

7} is the National Standard Body involved in the

¢ standard development process involves commitice
consisting of multi-stakeholders both from public and private sectors.

i

ee having multi-stakeholder participation and approved
d (Cerufication) Act. 1980,

vical commi
by Nepal Standard Council as per Nepal Stand:

This standard is developed by techn

This standard is based on 1SO 4427 -1:2007 *Plastic piping systems — Polyethylene (PE) pipes and

fittings for water supply ~ Partl: General’, ISO 4427 -2:2007 Plastic piping systems ~ Polvethvlene
(PE) pipes and fittings for water supply - part 2 : Pipes’ and IS 4984 :2016 ~ Polyethylene Pipes for

Water Supply — Specification” with some deviations.

NS
T R S L o8 5 IREAST e R B A = apepitand vt saate it 7
formance requrements and some test methods. The standard will benefit both the
users and the producers to have product of appropriate design and dimension: and will provide assurance

of quality of the products as well.

This standard replaces

expansion, added pe

0: 2042 (fourth re

sion) and includes new raw material, pipe sizes range

The standard covers materials, design and dimension. tests. and sampling requirements.
This standard contributes towards fulfilment of SDG goals,

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. NB

M shall not be held responsible for ide witying any or all such patent rights. Any trade
name used in this document is information given for the convenien
an endorsement.

ce of users and does not constitute

L

Any feedback or questions on this document should be directed to the user’s national standards body.
A complete listing of these bodies can be found at wivw ni

88
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Nepal Standard
Polyethylene Pipes for Water Supply - Specification

1. SCOPE

L1 This standard lays d
pipes) intended for

own the requirements for polyvethylene (PE) pipes (mains and service
conveyance of water for human consumption including raw water

prior to treatment and also water for general purpose.

r the water supplies with a maximum operating pressure of

£y

1.3 An operating temperature of 27°C has been taken as the reference temperature.

ire of 20°C for 30 years of continuous stress is considered for the

1.4 The reference temper
minimum required strength (MRS) of polyethylene base resin. To enable an operating
water temperature of 27°C. the design stress has been accordingly corrected (see Table |
and corresponding Notes). The standard also provides pressure reduction coefficients for
water temperatures b
allowable operating

2ner than 20°C and other than 27°C so as to caleulate the maximum
essure at those temperatures.

Pt
i

> This standard does not purport to give guidelines for designing and dimensioning of pipe
lines.

2. REFERENCES

2.1 The following standards contain provisions. which through reference in this text. constitute
provisions of this standard. At the time of publication the editions indicated are valid. All
standards are subject to revision and parties to agreement based on this standard are
encouraged to investigate the possibility of applying the most recent editions of the
standards indicated below :

NS... . Determination of water — Karl Fischer method (General method)

NS 97, Methods of test for polyethylene moulding materials and polyethylene compounds (melt flow
rate)

45, Methods of random sampling
NS 110, High Density polvethviene materials for moulding and extrusion — specification (first revision)

NS.... Method of analysis for the determination of specific and/or overall migration of constituents of
3 p g
plastics materials and articles intended to come in contact with foodstuffs
NS..... Positive list of constituents of polyethvlene in contact with foodstuffs. pharmaceuticals and
POy 3
drinking water

NS..... Polyethylene for its safe use in contact with foodstuft, pharmaceuticals and drinking water)
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3. TERMINOLOGY

For the purpose of this standard, the following definitions shall apply:

(%)

esignation of the size of a component. other than a

size, which is a convenient round number
~cmring dimension in millimetres (mm).

3.2 Nominal Size (DN/OD)

ed to the outside diameter.

2 Ni¥a
I EN

[#¥)

- Specified outside diameter, in millimetres, assigned to

(%)
EEN

Outside Diameter at any Point (de) — Value of the measurement of the outside di 1ameter

through its cross-section at any point of the pipe rounded to the next greater 0.1 mm.

3

3.5 Mean Quuside Diameter (dem) — Value of the measurement of the outer circumference of
the pipe or spigot end of a fitting in any cross-section dividec 1 by 7 (= 3.142). rounded to
the next greater 0.1 mm.

3.6 Minimum Mean Qutside Diameter (@eny
specified for a given nominal si

3.7 Maximum Mean Outside Diameter (dem, vax) — Maximum value of the outside diameter
as specified for a given nominal size.

3.8 Qut-of-roundness (Ovality)

Owality shall be measured as the difference between
maximum outside diameter and minimum outside diameter measured at tl
section of the p

he same Ccross-
ipe. at 300 mm away from the cut end. for the pipe to be coiled.

3.9 Nominal Wall Thickness (e,)
which is ¢

umerical designation of the wall thickness of a pipe,
2 convenient round number approximately equal to the manufacturing dimension
in millimetres.

3.10 Standard Dimension Ratio (SDR) — The SDR value

$ the ratio of the nominal outside
diameter, dy, of a pipe to its nominal wall thickness.

3.11  Wall Thickness at any Point (e) — Wall

thickness at any point of the body of the pipe,
around its circumference

3. 1.1 Minimum Wall Thickness at any Point (exus) — Minimum value of the wall tl
at any point of the body of the pipe, around its circumference as specified.

hickness

3.11.2 Maximum Wall Thickness at any Point (eva) — Maximum value of the wall thickness
at any point of the body of the pipe. around its circumference as specified.




NS 40:2079

3.12  Mean W
regularly s

Thickness (ew) — The arithmetic mean of a number of measurements

d around the circumference of the pipe in the same cross-section of the

1

the measured minimum and the measured maximum values of the wall

pipe. includ
thickness.

3.13  Tolerance — Permissible variation of the specified value of a quantity expressed as
the difference between the permissible maximum and permissible minimum values.

3.4 Minimum Required Strength (MRS) — Minimum value in megapascals (MPa). for
long-term hy

rostatic strength (LTHS) of the polvethylene resin which represents the 97.5
ence limits of the predicted hydrostatic strength at 20°C for 50 vears. Thi

is considered as

percent cont:

s the property of the material.

ompon*m\' of a piping system other than those represented in the lower confidence
- For water supply pipes, the minimum value of C is 1.25

E. which takes into COHbldL] ation service gondmons as weH as properties of

3.16  Design Stress (s) — The maximum allowable stress. expressed in me
for a given application derived by dividing MRS by the co-efficien
allowable stress at 20°C.

ap "mlﬂ(z\”ii”a}.
C. This is the

oa
+
Nt

3.17 Nomina
to the mech

N) — Numerical designation used for reference purposes related

(@]

haracteristics of the component of piping system.

NOTE — For

(')j?(;'/'n’{/i’]’l” pressure, expre

plastic piping svsiems conveving w. ponds (o the maxinium continuons
ssed in bar which can be sustained svith vwarer ar 27°C. based on the

= o —~ ry

gt coefjicient, C(1 MPa = 10 bar).

it corr

s
2

nunimum des

The relations henveen MRS, PN and SDR is given in Annex A.

3.18  Maximum Allowable O perating Pressure (MAOP) - The maximum allowable
continuous pressure, expressed in MPa. It is given by the equations,

Where

SDR = standard dimension ratio;

G = design stress. in MPa:

fr = pressure reduction co-efficient: and

C= overall service design co-efficient.
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3.19  Pressure Reduction Co-efficient (fr) — A co-efficient which takes into account the
reduction in maximu:

allowable operating pressure due to increase in operating
temperature.

3.26  Melt Flow Rate (M
material at a specified te

Value relating to the viscosity of the molien thermop!

perature and rate of shear.

321 Virgin Material — Thermoplastics material in a form such as granules which has not

been previously proces er than for compounding and to which no reprocessed or

recycled materials have been added.

_/-f;

. GRADE OF RESIN

to the grade of the raw material (resin) as given in Table 1. The resin

al grade.

Pipes shall be classified accordi
]

supplier shall give the raw ma

Table 1 Classification of Mate
(Clause 4)

MRS {(Minimum R
|

Ciempe

i used i

[ o maxinmm a

C rounded up o

e raringi is

rd series. Tolerances cal

G0 round. bieins, mmaxinuen i

t pipes are consider

‘ature of +45°C,

L= S

ratre of —40°C without any

acior qs fong as the wai

e ambicni or

1@ aperaiing temperaiire of 2

Ciemperatires because of weather chanees

9]

MATERIAL
5.1 General

The material used for the manufaciure of pipes should not constitute toxic hazard, should not support
microbial growth and should not give rise to unpleasant taste or odour. cloudiness or discoloration of
water. Pipe manufacturers shall obtain a certificate to this effect from the manufacturer of raw material.
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e raw material (resin)

PE v used for the manufacture of pipes shall conform to parameters mentioned in Table 2. In
addition. -esin shall conform to requirement of?\?S 1](}.

The ma cation and conformity o Table I be provided by

manufa with documentation duly certified by rem' in manufacturer,

5.3 Carbon Black Master Batch

zr batch shall be manufactured from a mixture of the followi: 18

higher ﬂeﬁn Comtituer‘ does not e\'ceed 10 pcrwm (ma« ‘mws) and de

. cloudiness or dhCO loration of the water.

c) ading of carbon black should not exceed 50 percent (mm).
d) 1 content <<0.1 percent.
e) ‘bon black used in carbon black master batch shall co

1y Density: 1.5 10 2.0 ¢/ml.

2} Toluene extract not more than 0.1 percent (m/m) .

3} Maximum volatile matter 0.9 percent (mYm) (see Annex C).

Ivethylene. which may include co-polymers of ethylene and higher olefin.

in which the
\ K,fu 0-930 ka/m’.

in contact &’ill1
...... and sno.;" not constitute a toxic
id, shal] not mpoort mmobm grow [h a ni hal not give rise to an unpleasant taste or

ply with the following requirements:

4} Carbon black pari.icle size should be less than 0.025 u.
I\'"j E — A test report or confimmative certificate may be obtainad from the carbon black
ster batch manufacturer.
1
~
~
~
e
ui_ N
- 08 o
2 ~
8 L
£ ~
= ~
© N
s 08
O N
= ~
~
RS N
= ~
Q
2 ~
5 0.7 o
o e
o N
3 ~
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N
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N
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Water Temperature, in °C

Fic. 1 Pressure Repuction C
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Table 2 Characteristics of PE Resin as Granules

(Clauses 5.2 and 6.1.1)

N Character

Units

Test M

induction time)

5.4 Anti-Oxidant

The percentage of ant

[g']

-oxidant used shall not be more than 0.3 percent by mass of finished resin. Th
: wh_\’smlm u.a[ ly h"nmlc\& and sl‘.a]] bc' selected 11 om Ihc list given in N

m“:ti-o.\:idam used sl

=

5.5 Rework Material

“lean. reprocessable

oe

generated from a manufacturer’s own production and works testing of
products according to this standard may be used if it is derived from the same raw material as used for
the relevant production however it shall not be more than 10%. Reprocessable material obtained from
external sources and recyeled material shall not be used.

6. PIPE DESCRIPTION

6.1 Pipes shall be desi ignated according to the grade of material (see 6.1.1) followed by
pressure rating (PN) (see 6.1.4), nominal outside diameter (see 6.1.3) and standard
dimension ratio (SDR) (see 6.1 j) For example PE S0, PN 5, DN 200 SDR 26, indicates
pipe pel[ammv to material grade PE S0, pressure rating 5, nominal outside diameter 200

mm & wall thickness corresponding to SDR 26.

6.1.1  The grade of material shall be as given in Table 1
6.1.2  The standard dimension ratio of pipes covered in this standard are:

SDR 41, SDR 33, SDR 26, SDR 21, SDR 17. SDR 13.6. SDR 11.SDR 9, SDR 7.4 and

SDR 6.
6.1.3  The nominal outside diameter of pi pes covered in this standard are:
¥

90. 110, 125.140. 160, 180, 200. 225, 250, 280, 315

560, 630. 710. 800, 900, 1000. 1200, 1400. 1600, 1800. 2000 mm.

2 S99,

16, 20. 23, 32. 40. 50 -61.
0.

400, 450, 30
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6.1.4  The pipes shall be classified by pressure rating (PN) corresponding to the maximum

allowable operating pressure at 27°C, as follows:

Pressure Rating of Pipe Maximum Allowable
1)

PN 2
PN 2.5
PN 3
PN 3.2
PN 4
PN 5
PN 6
PN 8
PN 10
PN 12.5
PN 16
PN 20

6.2 Colour
The colour of the pipe shall be black with blue identification stripes.

6.2.1  Identification Stripes

1 black pipe with identification stripes shall contain minimum of three longit
imum width of 3 mm in blue colour. circumferentally distributed. T}
ruded during pipe manufacturing and shall

wdinal suripes of

ese stripes shall be co-
not preferably be more than 0.2 mm in depth for wall
ssup to 10 mm and 0.5 mm beyond 10 mm. The material of the stripes shall be of the same type
sed in the base compound for the pipe.

7. GEOMETRIC CHARACTERISTICS OF PIPE

7.1 Visual Appearance

“rnal and external surface of the pipe shall be smooth. clean and free from grooving and other
defects. The ends of the pipes shall be cleanly cut square with the axis of the pip
given below and free from deformity. Slight shallow longitudinal groove

¢

e to within the tolerances
s or irregularities in the wall
thickness shall be permissible, provided that the wall thickness remains within the permissible limits.
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Nomi ameter Maximum Out of Square
DN of Pipe End

Mm i

h (2)

161075 2

9010 123 £

140 w0 180 4

200 to0 280 5

Above 280 7

7.2 Length

The length of straight pipe shall be 5 m to 20 m as agreed to between the

manufacturer and

purchaser. Short lengths of 3 m (minimum) up to the maximum of 10 perce
may be permitied.

of the total supply

7.3 Coiling

The pipes shall be coiled such that localized deformation. for example, buckling and kinking is
prevented. The minimum internal diameter of the coil shall not be less than | 8 dn. The length of the
coiled pipes shall be as agreed between the manufacturer and purchaser,

{ Dimensions

~3
5

The mean outside diameters. d

» and the out-of-roundness (ovality) of 1}16 pipes for different
nominal diameters covered in the standard shal] be i n accordance with Table 3. The minimum and
maximum wall thickness of pipes shall be as given in Table 4.

7.4.1  Methods of Measuremen

7.4.1.1 Mean outside diameter of the pipe shall be the average of two measurements taken using a
vernier at right angles for pipes up to 50 mm diameter. For higher sizes. the diameter shall be
measured using a flexible Pi tape or a circometer. having an accuracy of not less than 0.1 mn1,
The wall thickness shall be measured by a dial vernier or ball ended micrometer. The resulting
dimension shall be expressed to the nearest 0.1 mm.

NOIES

! The owsice diameicr shall be measured ar a disiance of ar least 300 mm from the en d of the pipe

2 In the case of discrepancy. the dimension of pipes shatl be measured afier conditioning ar room
remperature (27°C = 2°C) for 4 1.

o0

i3
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Table 3 Mean Quiside Diameters and Oui-of-roundness

(Clause 7.4

600
1840
2060

out-of-roundness shall be as agreed 1o betwasn the

7.4.1.2 Ovality

Ovality shall be measured at 300 mm away from cut end. using a scale having suitable
graduations. For coiled pipes and pipes having SDRs > 21, re-rounding shall be permissible
before the measurement of ovality. The ovality shall be measured d
coiling.

\)

uring extrusion and prior (o

8. PERFORM

NCE REQ

REMENTS

8.1 Hydraulic Characteristics
8.1.1 Internal Pressure Creep Rupture Test of Pipe

When subjected to internal pressure creep rupture test in accordance with procedure given in
Annex E and test parameters as specified in Table 3. the pipes under test shall show no signs of

localized swelling, leakage or weeping and shall not burst during the prescribed test period.




S 42y

\
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Table 5 Hydraulic Characteristic Requirements of Pipes

{Clauses 8.1.1

Induced Hog

Lo
0

= N
= e

mx
==}
D

)

8.1.2 Imternal Pressure Creep Rupture Test of Pipe Joints

The pipe joints shall also be tested for the hydraulic characteristic requirement by subjecting the butt
fusion joint or electro fus

sion joint of a pipe to internal pressure creep rupture test at $0°C for 48 h as
per Table 5 and in accordance with the method given in -\nne\' E. The pipe joints under test shall show

no signs of localized swelling. leakage or shall not burst during the prescribed test period.

leakage or weeping ai

7

8.2 Longitudinal Reversion Test

When tested in accordance with the method given in Annex
reversion shall not be greater than 3 percent.

the value of the longitudinal

8.3 Carbon Black Content and Dispersion

When tested from a unﬂp\mu\_ sample of minimum three pipes. in accordance with NS 97 the
carbon black content shall be within 2.5+ 0.3 pereent. and the dispersion of carbon black shall be
satisfactory.

8.4 Melt Flow Rate

When tested from a composite sample of minimum thre

e pipes as per NS 97 at 190% C with nominal
load of 5 kef. MFR shall not deviate from the MFR of the resin by more than 30 percent.

8.5 Oxidation Induction Time

The minimum oxidation induction time of the pipe

given in Annex B shall be not less

when tested in accordance with the method
ss than 20 min.

8.6 Overall Migration

When tested from a sample of minimum 3

3 pipes as per NS..., the overall migration of constituents
shall Lx within the limits stipulated in NS

8.7 Density

When tested from a composite sample of minimum of 3

pipes as per NS 110. the base density of
the pipe shall be between 930 to 965 kg/m”.

8.8 Tensile Strength for Butt-fusion

When tested according to Annex G. the test specimens prepared by punching /ma chining from pipe
butt fusion sample preferably 110 mm Dia/SDR 1

I shall show ductile failure. If
brittle fail the test may be considered as a failure

the sample shows

NOTE — [/ 170 mm/SDR 11 pipes are not bei

ing manujactured, iest shall be carried out on the nearest
preferably higher size

S SDR ratio being manufactured.
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8.9 Elongation at Break

When tested according to Annex H, the test specimens punched machined from pipe samples, shall
meet requirement as per Table 6.

Table 6 Elongation at Break Requirements of Pipes

(Clause 8.9)

S, Characteristics Requirements Test Purameters Test Method
No. Parameter Value Ref to

(1) 2) (3) (4) Q)] (6)

i Annex H

i 330 Percent Annex H
ii = 330 Percent Annex H

when

8.1¢  Slow Crack Growth Rate

When subjected to test parameters as

siven below and tested in accordance with the procedure
given in Annex E. the notched test specimens prepared from pipe size of preferably 110 mm and

SDR 1T in accordance with Annex I shall show no signs of localized swelling, leakage or weeping
and shall not burst during the prescribed test period.
t Test Internal Test Pressure
Temperature  Duration MPa
k.
~ ——
C H
80=1 500 h 0.64 0.8 092

st shall be carvied our on

NOTE— 1’170 mm / SDR 1

taciured.

9. SAMPLING, FREQUENCY OF TESTS Al
CONFORMITY

‘D CRITERIA FOR

9.1 Type Tests

9.1.1  Type tests are intended to prove the suitability and performance of a new composition.
a new technique or a new size of a pipe. Such tests. therefore. need be applied only
when a change is made in polymer composition or method of manufacture, or when a
new size of pipe is to be introduced. Even if no change is envisaged. type test shall be
done at least once in two years on each pressure rating and grade of pipe of the highest
size manufactured during the period.

9.1.2  Three samples of the same grade. same size and same SDR selected at random shall
be tested for compliance with the requirements of the tvpe tests as given in Table 7.

o
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1 £ tve teg SRR e £ e e Aer
If all the samples pass the requirements of the type test. the type of the pipe unde:

consideration shall be considered eligible for tyvpe approval.

In case of any of the samples fails in the type test. the testing authority, at its discretion.

may call for fresh sa es not exceeding the original number and subject them to the

: oo , : I - see ey I s a Amip
type test again. If in repeat test, no single failure occurs, the type of pipe unde
5 . . 11 . g _am A o e, . " - e Pl
consideration shall be considered eligible for type approval. If any of the samples fails

in the repeat tests, the type of pipe shall not be approved. The manufacturer or the

supplier may be asked to improve the design and resubmit the product for type

approval.

Atthe end of ¢

and internal pressure creep rupture test for joints at 80°C for 48
h and two years for all other tyvpe tesis) or earlier as may be necessary. the testing
I

e

sh samples for type-test for the purpose of type approval.
Table 7 Type Tests
(Clause 9.1.2)

3 811
v} 2 843
viy 3 8.10
vii)

3 812

9.2 Acceptance Test

9:2:1

9.2.2

Acceptance tests are carried out on sample selected from a lot for the purpose of
acceptance of the lot.

Lot

All pipes of the same grade, same size. same SDR and also manufactured essentially under
similar conditions of manufacture shall constitute a lot. For ascertaining conformity of the lot
to the requirements of this standard. samples for acceptance tests (see Table 8) shall be selected
and prepared after conditioning at 27=2°C and tested for compliance as per Table §.

—t
W
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Table § Acceptance Tests

=

(Clause 9.2.2)

ne Table
Table

e Table

Re Table

Eig Table 10

C Tab 0

C n T

n o

o)

G
O
e

Conformity to Dimensional and Visual Characteristics

The number of test samples shall be in accordance with Table 9.

These pipes shall be selected at random from the lot and in order to ensure the randomness of

selection. a random number table shall be used, F

guidance and use of random number tables.
NS 145 may be referred. For the above purpose. each length of the coil of a given size, grade
and SDR shall be sidered as one pipe. In the absence of a random number table. the

fo!lm\'ing procedure may be adopted.

Starting from any pipe in the lot. count them as 1, 2. 3. 4 ete, up to r and so on where 1 is the
|

. N being the number of pipes |

the lot and n is the number of pipes in the
samples. Every ' pipe so counted shall be drawn so as to constitute the required sample size

The number of pipes given for the first sample in col 4 of Table 9 shall be examined for visual
and dimensional requirements as given in 7.1 and 7.4 respectively. A pipe failing to satisfy any
of these requirements shall be considered as defective. The Jot shall be deemed 1o have satisfied
these requirements,

1 the number of detectives found in the first sample are less than or equa
to the corresponding aceeptance number given in col 6 of Table 9. The lot shall be deemed not
to have met these requirements if the number of detectives found in the first sample is greater
than or equal to the corresponding rejection numbers given incol 7 of Table 9. If. however. the
number of detectives found in the first sample lies between the corresponding acceptance and
rejection numbers given in col 6 and 7 of Table 9. the second ample of the size given in col 4
of Table 9 shall be taken and examined for these requiremcms. The lot shall be considered to
have satisfied these. requirements, if the number of detectives found in the cumulative sample
is less than or equal to the corresponding acceptance number given in col 6 of Table 9 otherwise
not. In case. the sample size is equal to or less than the lot size. 100 percent inspection shall be

done for these tests and all the samples from the lot which 1 pass these tests shall be tested for
other acceptance tests.

Conformity to Acceptance Tests Other Than Dimensional and Visual
Characteristics

The lot having satisfied dimensional and visual requirements shall be tested for other
acceptance tests as given in Table 8. The number of test samples selected from the lot for
subjecting to these tests shall be in accordance with Table 10. For the above purpose. each
length of the coil of a given size, grade and SDR shall be considered as one pipe. The lot shall
be considered to have met the requirements of these tests, if none of samples tested fails.

P




NS 40:2079

Sampling for Dimensional Requirements

(Clauses 9.2.3.1 and 9.2.3.3)

inthe Lot Sampie N Sa Cy Acceptance No, Rejection No
) 5
1) J -
i 2
i 0 3
i) 1 4
] 3
v 7
v} 3 9
113 7 i
§ 19
s Other Than Dimensional Requirements
' ﬁ._,_ and 9.2.4)
he Lot Sample Size
3
5
/ £~ § 7 e |
MARKING
10.1

Each straight length/coil of pipe shall be cle early and indelibly marked in whit

rellow
colour using ink/ paint or

<jet print or hot embossed on white base. at every 1 m
length of pipe/coil with the information given in 10.1.]

throughout the

10.1.1 The marking on the pipe shall carry the fo lowing minimum information:
a)  Manufacturer’s name/trade-mark:

b) Material designation, PE... (see 6.1):

¢) Pressure rating:

d)  Standard dimension ratio (SDR):
¢} Nominal Size: and

f) Lot Number/Batch Number. containing information of date of manufacture shall include the
details of production in the following manner

Year Month ' Day Machine No. Shift
XXXX XX | X XX XK

10.2 NS Certification Marking

Each pipe/coil may also be marked with the Standard Mark.

10.2.1 The use of the Standard Mark is governed by the provisions of the Nepal Standards

(Certification Mark) Act. 2037 and the Rules and Regulations made there under. The
details of conditions under which a license for the use of the Standard Mark may be

granted to manufacturers or producers may be obtained from the Nepal Bureau of
Standards and Metrologyv.

s
N
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ANNEX A
{Clause 3.17)

THE RELATIONSHIP BETWEEN MINIMUM REQUIRED STRENGTH, NOMINAL
PRESSURE AND STANDARD DIMENSION RATIO

~ =

72Cy(PN). design stress at 20°C (o). and the standard

A-1 The relation between nominal pressure {(at

dimension ratio (SDR) is given

the following equation:

200
PN =
SDR -1

Where. 6 = MRS/ C

70

1 = pressure reduction co-ef - 27°C (from Fig. 1). and

SDR = standard dimension
The Nominal Pressure (PN) for various material class and different SDRs has been calculated using
the above equation and is given in the informal Table below

However. if'a higher value for C is required, the PN values will have to be recalculated using the above
equation considering the calculated design stress. o for each class. A higher value for C can also be
obtained by choosing a higher PN class,

Si. No. SDR Standard Dimension Ratio {SDR} Used in Wall Thickness Chant {Table 8} at 27°C

Nominal Pressure for Material Class in Bar
-

o i
PEGS PE 80 PE 100

) 2 (3) 43 {5)

i) 7 70 75 30

i) 33 25 32 40

iif) 26 3.2 40 5.0

iv) 21 4.0 5.0 6.0

v) 17 5.0 6.0 8.0
vi) 13.6 8.0 8.0 10.0
vii) 11 8.0 10.0 125
viii) g - 12.5 16.0
ix) 7.4 — 16.0 20.0

X 6 - 20.0 =
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ANNEX B
[Table 2 SI No. (iii)]

METHOD FOR BETERMINATION OF OXIDATION INDUCTION TIME (THERMAL
STABILITY)

B-1 APPARATUS AND EQUIPMENT

B-1.1 A differenual thermal anabvzer (DTAY differential scannin he calorimeter (L S ) calibrated using
pure indium and pure tin to give values which lie within 156.6 = 0.5°C and 231.0 = “C respecti
The test cell shall allow the cell to be purged within 1 min b\ use of sy sive gases at the sp

flow rate

B-1.2 Alu

inium pans.

enough 1o accommodate a test piece in solid or molten form.

B-2 TEST PIECES

A sample from the pipe si

¢ ia

} ken by use of a core drill directed radically though the pipe wail. Th
diameter of the core shall be just less than the inner diameter of the sample pan of the thermal analvzer
and care should be taken n

to overheat the sample during the coring operation. Using a scalpel. ¢

the test pieces that weigh 1 0.5 mg in the form of dises from the core sample. selecting the inner

surface.

Outer surface and mid-wall as the minimum sample points which are to be tested individually.

B-3 PROCEDURE

Cstablish a nitrogen flow of 50 cm™min =10 percent through the differential thermal analvzer or
differential scanning calorimeter CQH »»»» eck that when a switchover to oxy gen is made the gas flow
will continue at the rate of 30 cm’/min il() percent and then revert to a nitrogen flow of 50 em®/min
=10 percent.

Place a 15 mg = 0.5 mg cylindrical polyethylene specimen in an open aluminium pan an emp ity
aluminium reference pan into the cell. Set the instrument to run isothermally at 200°C £0.1°C raising
the temperature at a rate of 20°C /min and allowi ing the mmpumurc to stabilize. Make any corrections
to the heater voltage to bring the specimen temperature to 200°C = 0.1°C. Start to record the the Mo
graph.

When stable conditions exist under the nitrogen flow. which should be the case afier 5 min switch over
to oxygen and mark this point on the thermo graph. The cell should be purged within 1 min of

atmosphere changeover. Continue to run the thermo graph until the oxidation exotherm has occurred.
and has reached its maximum.

B-4 INTERPRETATION OF RESULTS

The thermal stability of the specimen is the time taken in minutes from the introduction of oxyeen to

the intercept of the extended baseline and the tangent drawn to the exotherm at the point of maxinum
slope
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.’:&i EX C
[Table 2 Sl No. (iv}]

&

METHOD FOR DETERMINATION OF VOLATILE CONTENT IN
POLYETHYLENE PIPING MATERIALS AND COMPONENTS

C-1 PRINCPLE

The method consists of determining the loss of mass of a test piece which has been put in a drying oven

at a given temperature. The method is used for determining the content of material which volatiles at

105°C n polyethylene (PE) piping materials. This method is also applicable to mouldi ing and extrusion
materials. It can be also applicable to components in PE piping systems.
C-2 APPARATUS

C-2.1 Drying Oven or Equivalent Device. capable of maintaining the temperature at (105 = 2)°C at the
=
sce T

position for the cup(s) (s C 2and C-3.4
(’ﬁ—2 2 A Cylindrical Glass Weighing Cup. with a diameter of 35 mm capable of containing a test piece
¢ C-4.1). a minimum volume of 50 mi and a corresponding lid.

-2.3 A Desiceators

C-2.4 An Analytical Balance or Equiv

capable of weighing to the nearest 0.1 mg.

=

C-3 TEST PIECE

C-3.1 Each test piece shall comprise an appx‘oximalel_\' 25 g portion of a sample representative of the
material before molding or extrusion. as

applicable. or cut in accordance with the referring standard
from a cross section of a pipe or fitting.

NOTE — If test sample utilize diff:

ent sampling weights or are taken from different sources. for

example raw material granulate or finished product, then there may be a difference in test results
obtained. This may depend on, for e .dmple the surface area’mass ratio or the maximum thickness
of material. To demonstrate correlation with results for granulate sample determined in accordance
with this method. the preparation of samples from finished products may have to be modified.
C-3.2 The number of test pieces shall be as specified in Table 2.

C-4 PROCEDURE

C-4.1 Clean and dry a weighing cup and its lid until constant weight is achieved and store them in the
desiceators for at least 0.5 h at room temperature.

C-4.2 Take the weighing cup and its lid out of 1l

1e desiceator and determine their combined mass, my
o Lhe nearest 0.1 mg.

C-4.3 Fill the cup with about 25 g portion of the sa ample and determine the mass. my. of the cup. lid and

the test portion to the nearest 0.1 mg.

C-4.4 Put the weighing cup in the drying oven zone which is kept at (105 = 2) °C (see C-3.1 ).

C-4.5 After a period of 65 = 3 min. take the w eighing cup out of the

drying oven and put the cup in the
desiccator for at least Th at room temp

ature.

C-4.6 Cover the cup with the lid. Weigh the cup
ma.

. Hid and residual material 1o the nearest 0.1 mg. as mass




C-5 CALCULATION

Calculate the vo
mi—m?2

LT

[

Tl -

= = x10
ml-—mo

I content in milligrams per kilogram (mg/kg) at (105 = 2)°C:

mes = mass in grams of the empty weighing cup and its lid:

my = mass in grams of the weighing cup and its lid plus the test portion; and

m

material content. m., of the test portion using the following equatios

NS 40:2079

» = mass in grams of the weighing cup and its lid plus the residual material after 1 h at (105 = 2) °C.
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ANNEX D
[Tahle 2 SI No. (v)]

METHOD FOR DETERMINATION OF WATER CONTENT IN POLYETHYLENE PIPING
MATERIALS AND COMPONENTS

D-1 PRINCIPLE

b\O'“Jhoﬂ Tuoc\ with m‘ound iO'

This method of 1t of plastics

st portion is

the extracted e)
1 l"u 1 ischer [D-3 (b
'” icable

er dctummw by titration us
method. It can be used for all plast

D

to granules havir naximum size of 4 mm - 4 mm -
Pipettes are acceptable).

3 mm. The method do not tes er absorption

g) Woulfe Borles. with two tubes.
(kinetics and equilibrium) of plastics. It is suitable for
the determination of water content as low as of 0.1 hy Curved or U-shaped Water ALNOlption
percent or above. Tubes. filled with calcium chioride.

1} Rubber Pipette Filler
D-2 REAGENT

k) Pipette. 10 ml capacity
During the analvsis, reagents of

m) Desiceator, containing caleium chloride
grade should only be used.

1) Analytical Balance. aceurate to 0.2 2mg
a) Methanol. anhydrous. having water content

less than 0.1 percent by me

p) Karl Fischer Apparatus. for determining
water content.
b) Karl Fischer Reagent, with

factor of appm.\lmurc i\

an equivalent
Imgmlto 5 mg/ml

D-4 PREPARATION OF TEST SAMPLE

of water. if the reagent is prepared: check its

i

equivalent factor, D-4.1 Granules

D-3 APPARATUS Take a representative sample of approximately 1( 00 g.
Put the sample into a pre-dried glass flask
Ordinary laboratory apparatus and the following:
fsee D-3 ()] and immediately close it with a stopper
NOTE — It is desirable pre-dry the container in
an oven, and
then cools it over a suitable water absorbent. for

a) Glass Flasks. 250 ml capacity provided with

ground-glass or rubber stoppers. instance silica
gel.

b) Conical Tiwration Flasks. 150 m| capacity,
with standard ground necks an d rovided with

D-4.2 Finished Articles
ground-glass stoppers.

Cut or saw the sample into pieces of approximate size.

Reflux Condensers. wi ith ground neck

that is, having a maximum size of 4 mm * 4 mm >
capable of being fitted on to the flasks

3 mm.
[D-3 (b)] and on to the whes [D-3 (d)].
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D-5 PROCEDURE

Due to the

w quantities of water measured. maximum care shall be taken exercised at all times to

avoid contaminating the ﬁmpk with water from the sample container, the atmosphere or transfer

equipment. Hygroscopic resin samples shall be shall be protected from the atmosphere.

T

32 Pr

n of Test Portions

Conduet the test on two test portions from the same sample. Use test portions containing 10 mg to 20
mg of water based on the estimated water content of the sample.

e appara

b) ch test pomon the nearest 1 mg into a conical titration flask [D-3 (b)) fitted with a
ipetie 50 ml [D-3 ()] of anhydrous methanol {D-2 (a)] into the conical
; th«e test portion. At the same time. add 50 ml of anhyvdrous methanol to another
or a blank test. Stopper the flask. Keep the stoppered flasks in the desiceator [D-
3 {m}] pending continuation of the test.
) topper the flask and quickly attach them to reflux condensers [D-3 (¢)] fitted with calcium
i -3 (d)]. Reflux the contents of the conical flasks for 3h. then ]ea\"e them for 43
min to cool to room temperature.
Separate the flask from the condenser. quickly stopper them and place them in the desiceator,
d) Use ?h@ Karl Fischer apparatus [D-3 (p)] to titrate the contents of each flask with Karl Fischer

1 [D-2 (b)].

D-6 EXPRESSION OF RESULTS

The water content w) expressed as a percentage by mass. for each of the

two determinations is
determined by the foliowing formula:

where

Viis the volume. expressed in millilitres. of
Karl Fischer reagent used for the
determination:

the volume, expressed in millilitres, of
Kart Fischer reagent used for the blank test:

T is the water equivalent, expressed in the grams of water per millilitre of reagent, of Karl
Fischer reagent. and

m is the mass, in gram of the test portion.

The two values for the water content shall not defer by more than 10 percent relative or 0.02 percent

absolute. whichever is the greater. If the difference is greater. repeat the measurement until acceptable

consecutive values are obtained and discard all unacceptable results.

The result is expressed as the average of these two determinations. rounded to the nearest 0.01
by mass.

O
0
=
=

per
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EX E
(Clauses 8.1.1, 8.1.2 and 8.10)
INTERNAL PRESSURE CREEP RUPTURE TEST

E-1 GENERAL

test shall be carried out not earlier than 24 h after the pipes have been manufactured.

E-2 TEST SPECIMENS

A sumple o

¢ outside diameter but not less than 230 mm

wised i a

E-4 PROCEDURE

E

~4.1 The pipes shall be fitted with the locking plugs at both ends in such a way that the axial force

coming from the inte

essure are transmitted 1o the pipe. The pipe shall remain free o move in

longitudinal direction.

E-4.2 Through a closal

ting in one of the locking plugs. the pipe shall be filled with water at
bient temperature. It shall bL put in a water bath at the applicable test temperature (permissible
deviation of #1°C) and ke e bath for minimum 1 h to adjust the temperature.

E-4.3 The pressure in the pi
st . preferably witl
L' .Z The pressure w
test duration.

pe shall then be increased to the test pressure (p) gradually and without
010 30 s in the bath whose temperature has been adjusted i accordance with
permissible deviation of = 2.5 percent shall be maintained for the applicable

__a
r
=

I'he test pressure (p)
the case may be md cot

be caleulated a\ follows from the minimum dimension given in Table 4 as
esponding induced stress value given in Table 3.

65§

I') o -0 5
d=is
Where
p = test pressure. in MPa:
S = minimum wall thickness. in mm:
Gi = induced stress. in MPa: and
d = outside diameter of pipe. in mm.

E-5 The sample shall not show sign of localized sw elling or leakage and shall not burst during LhC
prescribed test duration. The test showing failure within a distance equivalent to the length of end ¢
from the end shall be disregarded and the test be repeated.

i)
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ANNEX F
(Clause 8.2
LONGITUDINAL REVERSION TEST
F-1 APPARATUS

F-1.T Alr Oven = hermostatically controlled at 11042°C and is capable of re-establishing this
mperature within 13 minutes after the introduction of test specimen in the oven.

F-1.2 Thermometer — Graduated to 0.3°C.

3 Test Specimens — Either 3 complete sections of pipe. approximately 200 mm long shall be taken

est pieces, or where the pipe diameter is greater than 200 mm, pieces of pipe about 200 mm axia

1 and with an approximate circumferential arc length of 200mm shall be prepared by cutting. In

JES
~f

5. the entire circumference of approximately 200 mm long section of pipe shall be divided

ieces measuring approximately 200 mm square. The direction of the pipe axis shall be marked on

the pieces. All pie es are required to be tested. . ark shall be scribed on the external surface

approximately 50 mm for each end of the test pic the axial direction of pipe.( in the case of

slete section of pipe. the mark shall be scribed around the whole circumference ) . The distance

between the marks, 1o (reference length), shall be approximately 100 mum and shall be measuud to the

est 0.25 mm at ambient temperature.

F-2 PROCEDURE

.1 Place the test piece

s concave side up on a glass plate previously dusted with talcum, to ensure
changes in length take unimpeded. The pieces shall not touch each other,

=

F-2.2 Set the oven temperature at 110 = 2°C. The

lass plate with the test

pieces shall then be placed
n the oven heated to test temperature and capabk of maintaining continuous f

reed air ulcu]atmn The
test pieces shall be kept in the oven at the temperature and for the periods specified below:

, ua

Wall Thickness. e Test Period of
mm Temperature °C Stressing min
Upto 8 110£2 60=1
Over8and up to 16 11022 1202
Over 16 11022 240=5

3 Remove the test pieces from the oven and allow to cool in air. without being moved, at the
ambient temperature. Measure the minimum distance between the two marks,

F-3 EXPRESSION OF RESULTS

F-3.1 For each test pieces caleulate the longitudinal reversion, T, as a percentage. as follows:

Where
In and 1, are the distance (reference lenet th) in mm before and after the test.

F-3.2 The average value (arithmetic mean) of all the test pieces shall be obtained and reported.

12
W
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ANNEX G
(Clause 8.8)

DETERMINATION OF FAILURE MODE OF TEST PIECES FROM A BUTT-FUSED
JOINT

stress at con
centrated 1
The failure n
emperature ¢

-2 APPARA T"L'S
a) Room. whic

S N

lled at a temperature of 27

'_/
E

’:J
jon
(¢7
[
5

PE.

b) sable of sustaining between its clamping jaws a constant s peed of
and equipped with means for recording the consequent applied force and a
atlure.
c) tipped with bars fitting into traction holes machined in the test piece.
d) capable of determining the width and thickness of the test picce to within
e) geometry of the test piece (see Fig. 5 and Fig. 6), to mark the shape of the

viece 1o be machined.

(-3 TEST PIE
(G-3.1 Preparatic
G-3.1.1 Genu“.

CL%-

The butt-fused PE pipe joints shall be prepared in accordance with the manufacturer’s instructions or
the instructions specified in the IS 7634 (Part 2).

For each test picce required a strip shall be machined out along the ]ongiwdinal direction of the pipe.
across the jo

The strip shall be further machined to prepare a test ¢ with dimensions conforming
to following g a template to ensure that the joint interface will be ﬂ@ncd with the cross-section of
the centre of the waist of the test piece of type A ortype B, as applicable:

a) Table 11 and Fig. 2 for pipes with wall thickness e < 25 mm (Type A):

b) Table ]

o

and Fig. 3 for pipes with wall thickness e > 25 mm (Type B):
The fu

G-3.

Ui

usion beads may be removed.
1.2 Type A Test Piece

he dimension and shape of the Type A test piece shall conform to Fig. 2 and Table 11.

The “waist” of the test piece shall be formed by drilling or machining holes with their centres 35 mm

A
G
el G
854 | +
Z ==
H

'Tl

i6. 2 Machinen Tyee A Tewswe Test Piece
(F r E <25 mm)
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re lines of the holes He m the same plane as the joint

or 45 mm apart. as applicable. so that the cer
interface, and then cutung towards the holes from the comresponding edge of the strip. The faces of the

)

test piece waist shall be smooth. The finish of s is not eritical.

e remaining e

A
G

F ARENNRNNANEN
4

T
- 160 mm

Diamet Uiraction holes S 2w S

G-3.1.3 Type B Test Piece
The dimension and shape of the Type B test piece shall conform 1o Fig. 3 and Table 11.

(5-3.2 Number of Test Pieces

The number of test pieces shall depend upon he nominal outside diameter ds, of the pipe as given in
Table 12.

Table 12 Number of Test
(Clause G-3.2)

Nominal Cut

1ii)

One test piece shall be taken at the position of maximum misa ignment. The other test pieces shall be

on

taken uniformly around the circumference of the joint.
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G-4 CONDITIONING

ely prior to testing in accordance with G-3. condition 2ach test
2°C. starting the period of conditioning at a ¢

-ce i air for a minimum of

perature of 27 - ¢ such that testing will not

ut less than 24 h after the butt fusion of the joint.

Measure the thickness of the test piece as the thickness of the pipe wall and the width of the
test piece as the distance between the two holes drilled at the joint (D) for test pieces of t\]\

{see Tab]e 11 and Fig. 2) or as the width of the narrow portion (D) for test pieces of type B (s

Table 11 and Fig. 3).

by Place the test prece in the clamping device of the tensile- testing machine, so that the direction

of the force applied to the test piece is perpendicular to the butt-fusion joint.

¢} Apply tension to the test piece with a cross-head speed of 5+ 1 mm/min.

dj  Record the force applied during extension until compiete failure of the test piece.
) '\:‘Lold the ¢ } of failure as ductile or brittle. Ozﬂ failures at the bunt-fusion joint shall be

alken inte account.

G-6 EXPRESSION OF RESULTS

The sample shall not show brittle failure duris ng the prescribed test. The results of all the test pieces
shall be obtained and reported.

26

ik}
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ANNEX H
(Clause 8.9 and Table 6)

DETERMINATION OF ELONGATION AT BREAK
H-1 APPARATUS

H-1.1 Tensile-testing machine meeting the specifications given in H-1.2 to H-1.4. as follows:

H-1.2 Grips, for holding the test piece and attached to the machine so that the major axis of the test

piece coincides with the direction of pull through the centre line of the assembly. This can be achieved.
for example. by using centring pins in the grips.

The test piece sha I be held such that slip relative to
shall be effected with the type of grip that maintains

> grips is prevented as far as possible and this
icreases pressure on the test piece as the force

applied to the test piece ine

1SES.

The clamping system shall not cause premature frac

H-1.3 Load indicator, incorporating a mechanism c: of showing the total tensile load carried by

st piece when held by the grips. The mechanism shall be essentially free from inertia lag at the

o
%
Fu

specified rate of testing. and shall indicate the load with an accuracy of within 1 percent of the actual

H-1.4 Extensometer. suitable for determining the gauge length of the test piece at any moment during
the test.

Tee from inertia lag at the \PC cified test speeds and shall be capable
ol measuring deformation to an accuracy of within 1 percent. Where a mechanical extensometer is
used. this shall be fixed to the test piece in such a w

The insuument shall be essentially §

- that the test piece undergoes the minimum

d&lﬂﬂgﬁ and distortion and no Sll‘p oceurs between it an 1€ extensometer.

The measurement of elon gmon of the test piece on the basis of the movement of the grips lacks
accuracy and shall be avoided whenever possible.

NOTE — It is desirable. but not essential. for this instrument to record this length, or any variation
in it, automatically as a function of the stress in the test piece.

H-1.5 Micrometer or equivalent. capable of reading to 0.01 mm or less and suitable for measuring the
thickness and width of the test piece.

H-1.6 Cutting die. conforming to the relevant profile in this standard. as applicable

H-1.7 Milling machine and cutter. capable of producing the test piece specified in this standard. as
applicable

H-2 TEST PIECES
H-2.1 Nature of Test Pieces
1-2.1.1 General
Where the thickness of the pipe is less than or equa] to 12 mm. the test pieces shall be cut using a die

or obtained by machining. \’\ here the thickness of the pipes is greater than 12 mm the test pieces shall
be machined.

H-2.1.2 Dimensions of Test Pieces

Test pieces shall be either of Type 1. the shape and dimensions of which are given in Fig. 4 and Table
13. Type 2. the shape and dimensions of which are givenin Fig. 5 and Table 14 or Type 3. the shape
and dimensions of which are given in Fig. 6 and Table 15. The choice of test piece is dependent on the
wall thickness of the pipe from which it is taken (see H-2).
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A .
G B
B c $
D
= \#
V ?
L F
E POSITICN OF
GAUGE MARKS
Fic. 4 Tvee 1 Test Piece
A
H
C
G

] [y

A SRS
“\7)

(\ |

POSITION GF

GAUGE MARKS

Fiz. 5 Tves 2 Test Piece

Table 13 Dimension of Type 1 Test Pieces
(Clause H-2.1.2)

ot e o R o [ v Y e B 9 -

Pipe

Table 14 Dimension of Type 2 Test Pieces
(Clause H-2.1.2)

CTHMmUOw»

=3
Gauge lengih

10
o0

"
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POSITION OF
GAUGE MARKS

able 15 Dimension of Type 3 Test Pieces
(Clause H-2.1.2)

i Symbol

TOMmOOw

That of the
pipe
30+5

SUZS

H-2.2 Preparation of Test Pieces

Cut strips from the pipe as supplied. that is which has not been heated or flattened. so that tl

parallel to the axis of the pipe and the positions fro
item (b) below, as applicable:

a) Pipes of nominal outside diameter less than or equal to 63 mm
Use lengths of pipe of approximately 150 mm
Cut strips from these
generating line taken as the reference line
Unless othery § ed. cut at least three s
three test pieces (see Table 16).

SiNo. Nominal Ouisids Diam
mm

{2y
I
5
8

1eir axis is
m which the strips are taken conform to item (a) or

various lengths. distributing them around the circumference from a

strips from each sample so as to be able to take
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FIG. 7 PREPARATION OF TEST PIECES

b) Pipes of nominal outside diameter greater than 63 mm

Use a length of pipe of approximately 150 mm.

Cut strips from the length in such a way that they are equally distributed around the
circumference of the pipe as shown in Fig. 7.

Unless otherwise specified. divide the circumference of the pipe length into a number of
sectors, depending on the diameter of the pipe as given in Table 16. Cut out one test piece per
strip.

H-2.2.2 Selection of Test Pieces
The test pieces shall be taken from the cenure of strips cut from the length of pipe in accordance with
H-2.2.1 and with item (a) or item (b) below. as applicable.
a) Pipes of wall thickness less than or equal to 12 mm
The test pieces shall be prepared by cutting with a die or machining to the following shape:
— type 1. for wall thicknesses less than or equal to 12 mm but greater than 5 mm:
— type 2. for wall thicknesses less than or equal to 5 mm.
b) Pipes of wall thickness

reater than 12 mm

Test pieces shall be prepared by machining. They shall be of type 1 or type

(5%

H-2.3 Cutting Method

L' the cutting die (Il 1.6} clean cutting edges, free from notches with a profile corresponding to that
“the type 1 or type 2 test piece. de pending on the thickness of the pipe.

Cut out the test piece at ambient temperature. applying the die cutter to the inner surface of the strip
and exerting a continuous uniform pressure.

H-2.4 Machining Method
Produce the specimen by milling. where necessary using a milling jig.
The shape of the milling cutter and the machining conditions (speed of rotation and advance) are at the

i
discretion of the operator. They shall however be chosen so as to avoid any heating of the test piece and
deterioration of its surface such as cracks. scratches or other visible flaws.

(3%}
fan]
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H-3 CONDITIONING

Prior to testing. condit
time specified in Tabl

The test pieces shall 1
1
3

on the test pieces at a temperature of ( 2) °C for a period of not less than the
. according o the thickness of the test piece.

7 Conditioning Periods
(Clause H-3)

Conditioning Period

ina period of 13 h a‘[ v the production of the pipes. except for

manufacturing checks. unless othe e specitied in the rring standard.

3

that is the speed of separation of the grips. shall depend on the thickness of the pipes.

spe
‘.':J’ m Table !

Table 18 Test Speed
(Clause H-4)

Si
No.
{1
) = g or Type 2 100
i} S<e 212 ie cutting or Type 1 50
iii) Type 1 25
iv} WMachining Type 3 10

H-5 PROCEDURE

Carry out the following procedure at 2 temperature of (27 = 2) “C,

a)

b)

Measure, to within 0.01 mm. the width and minimum thickness of the central part of the test
piece between the gauge marks. Caleulate the minimum cross-sectional area.

Place the test piece in the tensile-testing machine in such a w ay that the axis of the test piece
coincides more or less with le lirection of the tensile force. C lamp the grips uniformly and
tightly to avoid any l ppage of the test piece.

Adjust the test speed 1o the value speci

ed and set the machine in motion.
Record the stress/strain curve up to the rupture of the test piece and record on this curve the
gauge length at rupture. or note directly the value of the gauge length after rupture.

Discard any test pieces which slip in the grips. those which break at one of the shoulders and those
which deform. thus changing the width of the shoulders. and retest an identical number of test pieces.

(B9
—



H-6 EXPRESSION OF RESULTS

Caleulate. for each test piece. the elongation at break. using the following formula:

Where

= elongation at break expressed as a percer
& b

= initial gauge length of the test piece. expressed in mm: and

= length at break. expressed in mm.

—

s 1
s

e above average value (ari

NS 40:2679

unetic mean) of all the test pieces shall be obtained and reported.

(3
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ANNEX J
(Clause 8.10)

METHOD OF PREPARATION OF LONGITUDINALLY NOTCHED TEST PIECES
FOR SLOW CRACK GROWTH RATE TEST

J-1 APPARATUS
’ all consist of

milling machine having a horizontal mandre! rigidi

e apparatus v fixed to the bed
to enable a pipe to be securely clamped 1o give a straight specimen. The mandrel shall s support the pipe
bore beneath and c—.lono ‘dle f th of the noteh to be machined.

The milling cutter. mounted on a horizontal arbor, shall be a 607 included angle "v' cutter, 12.3 mm

de having a cutting rate of 0.010 = 0.002 mm/revitooth. for example a cutter with 20 teeth rotating

at 700 revimin taversed alos a speed of 150 mm/min has a cutting rate of [ 150/ (20 x 700)] =

The milling cutter shall be carefully protected against damage. It ;\halz not be us

any other material or purpose and shall be replaced after 100 m of notching.

J-2 TEST PIECE

A sample of pipe having free | 1 the end fittings equal to 10 times the outside diameter but

1

neither less than 250 mm nor 750 mm shall be tal\cn for testing from each pipe to be tested.

J-3 PROCEDURE

J-3.1 The minir

HTT PIPE Wi ckness shall be located and marked for machining an initial notch. The

positions shall be marked for machining three additional notches equally space é around the pipe

circumference at the same position along the specimen as the initial notch.

1-3.2 The average minimum Fthickness shall be determined from measurements take

of the specimen in line with a position of the initial notch

1-3.3 For pipes having a wall

“than 50 mm, the notch shall initially be machined with
a slot drill of 13 mm to 20 mu eter to IU\ & cimm ximately 10 mm to be removed by the *v cutter

when machining in accordance with J 1 J-3.3

J-3.4 The initial notch (see 1-3.1} shall bk machined by climb milling to depth so as to produce a pipe

wall ligament of thickness between 0.78 and 0.82 times the minimum specified wall thickness of ¢
pipe (see Fig. 8).

(87

NOTE — To achieve a remaining ligament within the required tolerance range. it is advisable to aim
for a remaining ligament at

the top of the tolerance range. This is because the pipe wall can move
sses. resulting in a deeper than anticipated notch.
depth, shall be equal 10 the pipe outside diameter =1 mm.

due to release of residual su
The length of the notch, at fu

J-3.5 An additional notch shall be machined at each of the three positions marked in accordance with
J-3.1 so that each notch has an identical ligament thickness to that of the initial notch and the ends of
each notch are aligned circ imferentially with those of the initial notch as shown in Fig. 8 and Fig. 9.

GAPT TS 80 DOUBLE EQUAL

- <. ANGLE CUTTER
5 N\

! A

| )
- = 3 2 OTOL CETS
TABLE FEED \\\ . / "\O# DEPTH

) g N4 = L

PIPE WA‘ [ T
R

NOTCHLENGTH |

CENTRALIZED ON SAMPLE
1 x PIPE DIAMETER

Fic. 8 NotcH MeTHon

[P}
5
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NOTCH DEPTH(N) WIDTH OF MACHINED
“"‘ SURFACE OF NOTCH(L)
S

/ LIGAMENT N \
THICKNESS

FIG. 9 MEASUREMENT TO CALCULATE NOTCH DEPTH

FOUR NOTCHES EQUI-SPACED
AROUND PIPE CIRCUMFERENCE
LIGAMENT THICKNESS 0.78 TO
0.82 TIMES MIN. SPECIFIED WALL
THICKNESS

PIPE END CAPS

SECTION AA

FIG. 10 PIPE TEST PIECE
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J-4 MEASUREMENT OF NOTCH DEPTH

On completion of the §

ssure test. the test piece shall be removed from the water tank and allowed to

cool to 2 °C. A section of pipe shall be cut out from around the position of each notch.

The notch shall be ope

give clear access 1o one of the machined surfaces of the notch. The
width L

(mm) of the machined surface of the notch shall be measured to an accuracy of = 0.1 mm with a

microscope or other suitable means as shown in Fig. 10.

I'be calculated from the equation.

Where

e of notch, in mm.

C

shall be calculated from the notch depth. For acceptance. each notch shall be in

)
h
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