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It shall be loaded by sepénating the grips at a constant
rate of 10mm per minute until it breaks, the range of the
testing machine being such that the maximum load falls
between 15% and 85% of the maximum scale reading.

The tensile strength of the specimen shall be calculated

from the maximum load and the original area of cross section.



Appendix 12. Tensile test

l.

Test specimens

Three test specimens shown below shall be cut from

the pipe.
e
// TN /i
/ / 1 ——

Unit:mm
Nominal size L 1 B b R
Up to 32 90 = 25 8 5 6
From 40 to 315 100 35 15 10 25
355 and above 180 50 30 20 25

~Conditioning of test specimens

The test specimen shall be conditioned at 20¢1°C for
not less than one hour immediately before testing and¢

the test shall be carried out at 20tloC.

Procedure
The area of cross section § of test specimen shall be
obtained by the following formula:
S=%txb
Where, t = minimum wall thickness
b = minimum width of arc length
The specimen shall be gripped at its widened ends and

shall be mounted in the tensile testing machine in axial

alignment with the direction of pull.



Note 1.

Note 2.

The Total mass shorild not be less than the amount
set in the table and also should not exceed by

5 grams.

The height of fres fall should not be less than the
amount set in the table and also should not exceed

by 5mm.



4.

Procedure

(i)

The total mass of the striker and height of free
fall shall be '‘adjusted to the values appropriate
to the diameter of the pipe under test according
to Table 1ll-1.

(ii) Specimens from 16mm to 40mm (inclusive) shall be
subjected to a single blow only. For pipes of 50mm
and above, the following procedure shall be adopted.
Each specimen shall be marked with a longitudinal
zero line positioned at random and from this line,
further parallel lines shall be marked equidistantly
at intervals of not less than 50mm. The pipe shall
be placed on the vee block so that one of the marked
lines is uppermost. The weighted striker shall then
be allowed to fall freely on to the marked line on
the pipe as described above.

If the specimen does not fail as a result of cracking
or splitting, the specimen shall be rotated until the
next marked line is uppermost in the vee block, and
a second blow made by the striker. The process shall
then be repeated until all the marked lines have been
tested, or until a failure is recorded.
(This procedure of impact testing a specimen more than
once is known as "round the clock" testing).
TABLE 11-1 MASS OF STRIKER & HEIGHT OF FREE FALL
Nominal size Total mass of Height of free
striker, kg fall, m
16 0.25 0.3
20 0.25 0.3
25 0.25 0.3
32 0.25 0.6
40 0.25 0.6
50 0.25 1.0
63 0.25 2.0
75 0.25 2.0
20 0.5 2.0
110 0.5 2.0
125 and over 1.0 2.0




FIG.11-1 IMPACT TESTING MACHINE

il

o I
1,3

A—Test specimen of pipe E—~Support channel
B—Striker weight F—Graduated scale
C—Guide rod G—Clamp bolt and plates
D-—DBearing H—Vcee block

J-—Adjustable packer
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(iw)

(v)

(vi)

(vii)

An appropriate set of weights wﬁich can be firmly

attached to the striker to enabfe the combined mass
of striker and weight to be adjusted to the valﬁeé
given in Tables 10-1, 11-1 v

A specimen support, comprising a!120° vee block at
least 300mm in length which is positioned below the
guide rails so that the tip of the striker is not

more than 2.5mm from the axis of the vee block.,

A release mechanism such that the striker can fall

on the top surface of the pipe specimen.

Means for maintaining a constant height of fall by
vertical movement of either the‘vpe block, the release
machanism or the main frame, in okder to accommodate

different diameters of pipe.



Appendix 11. Test for impachk strength at o°c.

1.

Test specimens
Each specimen shall be a complete section of pipe.
30 test specimens, 200mm long, shall be cut from the
pipe. ‘
"he ends of the specimen shall 'be cut clean and square
to the axis of the pipe.
Conditioning of test specimens
The specimens shall be conditioned at 0t1°c in a water
bath for a period »f not less than one hour. Individuai
specimens shall be tested within 10 seconds of removal
from the bath. For "round the clock" testing, when the
test might nét be rxompleted within 10'seconds,,the spec i-
men shall be immediately reconditioned for a further per-
iod of at least 10 minutes.
Apparatus _
The apparatus shall consist of a falling weight machine
having the following essential details:

(1) A main frame which can be rigidly‘fiked in a true

vertical position.

T (ii) Guide rails, rarried from the inside of the main =

frame, on side bearings which can be adjusted to

keep them pariallel and vertical.

(iii) A weighted striker which can fall freely within the

guide rails and which is equipped with a hardened
hemispherical striking surface 25mm diameter. - The
striking surfiace shall be free from flats and other

imperfections.



TABLE 10-1 MASS  OF STRIKER
Nominal Total Mass of Nominal Total Mass of

size striker, kg size striker,; kg
16 0.5 110 2,75

20 0.75 140 3.25

25 1.0 160 3.75

32 1.25 180 4.0

40 1.375 200 5.0

50 1.5 225 5.75

63 1.75 250 6.25

75 2.0 280 and 7.50

90 2.25 above

Note : The Total mass should not be less than the amount set

in the table and also should not exceed by 5 grams.




4.

(i)

(ii)

(iii)

3.3

Procedure

The total weight of thes striker shall be adjusted
to the value given in 'Table 10-1 appropriate to the

nominal diameter of thz pipe under test.

The striker shall be allowed to fall frelly in the
guides through a height of l.Smigmm for the pipes with
nominal size 16-40 and thgmm for the pipes with nominal
size 50 and over, onto the test specimen, which is

certainly located in the vee block support.

Specimens from l6mm to 40mm (inclusive) shall be subjected
to a single blow only. For pipes of 50mm and above, the
following procedure shall be adopted.

Each specimen shall be marked with a longitudinal zero

line positioned at ramdom and from this line, further
parallel lines shall b= marked equidistantly at intervals of
not less than 50mm. The pipe shall be placed on the vee
block so that one of tlhe marked lines is uppermost. The
weighted striker shall then be allowed to fall freely on

to the marked line on ‘the pipe as described above.

If the specimen does nnt fail as a result of cracking or
splitting, the specimen shall be rotated until the next
marked line is uppermost in the vee block, and a second
blow made by the striker. The process shall then be repeated
until all the marked lines have been tested, or until a
failure is recorded.

(This procedure of impact testing a specimen more than one

is known as "round the clock" testing).



FIG. 10-1 IMPACT TESTING MACHINE
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(iv) An apprdpriate set of weights which can be firmly attached
to the striker to enable the combined mass of striker and

weight to be adjusted to the values given in Tables 10-1,11-1.

(v) A specimen support, comprising a 120° vee block at least
300mm in length which is positioned below the guide rails
so that the tip of the striker is not more than 2.5mm from

the axis of the vee block.

(vi) A release mechanism such that the striker can fall on the

top surface of the pipe specimen.

(vii) Means for maintaining a constant height of fall by vertical
movement of either the wee block, the release mechanism or
the main frame, in order to accommodate different diameters

of pipe.



Appendix 10. Test for impact strength at 20°%c

1.

Test specimens

Each specimen shall be a complete section of pipe.
30 test specimens, 200mm long, shall bé cut' from the
pipe.

The ends of the specimen shall be cut clean and square

to the axis of the pipe.

Conditioning of test specimens.
Test specimens shall be conditioned at 20£1°C in a water
bath for a period of not less than 30 minutes. '

Individual specimens shall be tested within 5 minutes

,0of removal from the bath.

Apparatus
The apparatus shall consist of a falling weight machine

having the following essential details:

(1) A main frame which can be rigidly fixed in a true

vertical position.

(ii) Guide rails, carried from the inside of the main
frame, on side bearings which can be adjusted to

keep them parallel and vertical.

(iii) A weighted striker which can fall freely within the
guide rails and which is equipped with a hardened
hemispherical striking surface 25mm diameter. The
striking surface shall be free from flats and other

imperfections.



Appendix
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9. Flattening test

Test specimens
Three ring—shaped test specimens, 5cm long, shall be

cut from any pipé.

Conditioning of test specimens
The test specimens shall be conditioned at 20+1°% for

a period of not less than one hour.

Procedure

The test specimens shall be flattened diametrically in
a parallel plate press until the distance between the
platens is equal to 40 per cent of the outside diameter
of the pipe.

The rate of loading shall be uniform and such that the

compressionvis completed within 2 to 5 minutes.



(v)

(vi)

The two sets of results shall be plotted on log graph
paper, using log stress and log time as the co-ordinates.
A straight regression line passing through the mean of
the results plotted shall be extended to intersect the

50-year co-ordiante.

The point of intersection of the 50~year co-ordinate

shall be reported as the 50 year stresg.



(i) The hydrostatic pressure Pl - 10 and P100 - 1000 shall

be determined from the following equations:

2S xt
Pl—lO _ 1-10
D -t
2S Xt
PlOO—lOOO 100~-1000
-t
Where

P . . . .
1-10 = Pressure required to burst specimens in 1 to 10 hours

(kg/cm®)

PlOO-lOOO = Pressure reqguired to burst specimens in 100 to
1000 hours Ckg/cmz)

Sl--lO = Stress to produce bursting of the pipe within 1 to 10

hours (assumed from previous experience)

leO - 1000 = Stress to produce bursting of the pipe within 100

to 1000 hcurs (assumed from previous experience)

w)
1l

mean outside dliameter, in millimetres

minimum wall thickness, in millimetres

(ii) After conditioning, the test specimens shall be connected to
the test apparatus and fiilled with water, ensuring that all

air is released from the: specimens.

(iii) The determined pressuresspl-lo and P100—1000 shall be applied
to each test specimen at. a uniform rate without shock or
pulsation in approximately 30 to 40 seconds and held within 2
per cent of the value until the specimen bursts.

The temperature shall be maintained at 20ilOC during the test.

(iv) The time to burst each specimen shall be recorded using the

timing device.



Appendix

1.

8. ILong term hydraulic test.

Test specimens

Each test specimen shall be a complete section of pipe
with a free length between fittings equal to 250mm +3De,
subject to a maximum of 750mm. Twenty test specimens
shall be taken from pipes selected at random. Ten
specimens shall be used for debérmining the 1-10 hours

burst stress and ten for the 100-1000 hours burst stress.

Conditioning of test specimens.
The test specimens shall be conditioned at 20+1°C in a
water bath for a period of not less than 2 hours immedia-

tely prior to testing.

Apparatus

The apparatus consists of a thermostatically controlled bath
maintained at 20i10C and equipment that permits the applica-
tion of a controlled internal hydraulic pressure to the

specimens to an accuracy of *2%.

Procedure

The test specimens shall be subjected to an internal hydro-

static pressure, such that half the number tested will burst
within a period of 1 to 10 hours, and the other half within

a period of 100 to 1000 hours, as follows :



- 25 -

The specimen shall be ccnmnected to the apparatus provided.
The calculated internal hydrostatic pressure shall then be
applied and achieved within 30 to 40 seconds of first ad-
mitting pressure, and shall be maintained with an accuracy
of *2% throughout the test. The specimen shall be main-

tained at 20+1°C throughout the test.



Appendix 7. Short term hydraulic test.

l.

Test specimen

Each test specimen shall be a complete section of pipe

with a free length between fittings equal to 250mm + 3pe
subject to a maximum of 750mm. One test specimen

shall be taken from pipe selected at random.

Conditioning of test specimen
The test specimen shall be conditioned at 20+1°C in a
water bath for a period of not less than one hour immedi-

ately prior to testing.

Apparatus

The apparatus consists of a thermostatically controlled
bath maintained at 20+1°%¢ and equipment that permits the
application of a controlled internal hydraulic pressure

to the specimens to an accuracy of #*2%.

Procedure
The minimum wall thickness ahd the mean outside diameter of
each specimen shall be determined and the internal pressure

to be applied shall be calculated from the formula:

P = 25t
D-t
Where P = pressure to be applied, in kg/cm2
S = circumferential stress in kg/cm2
t = minimum wall thickness, in millimetres.
and D = mean outside diameter, in millimetres.
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Appendix 6. Test for resistance to acetone

1. Test specimen
The test specimen shall consist of a length of pipe

approximately 25mm long.

2. Procedure
The specimen shall be immersed vertically in anhydrous
acetone at 20O to 23°E.
The effect of the acelcone on the pipe surfaces shall be

noted after 2 hours.

Note:; Acetone shall be clear and free from matter in sus-
pension, and shall consist essentially of dimethyl
ketone, CH_COCH., and shall not contain more than 0.50%

3 3
by mass of water.



(v )

(vi)

When the micrometer shows that the.indenting tip has
penetrated lmm into the test specimen beyond its

position at the start, read as shown in clause (iii),
the temperature of che bath is noted and recorded as

the Vicat Softening Point (vsp) of the test specimen.

The VSP of the material under testing is expressed as
the arithmetic mean of the VSP of three test specimens,

which will not differ between themselves by more than 2%%.

Noteé. 1.

It is desirable to have a cooling coil in.the liguid bath
in order to reduce the time required to lower the tem-
perature after previous tests.

This is removed or drained before starting another test,
as boiling of coolant can affect the rate of temperature

rise.

FIG. 5-1 DIAGRAM OF APPARATUS FOR THE DETERMINA-
TION OF THE VICAT SOFTENING POINT

Dial gauge micrometer i | S

Cylindrics! slolled weight

Assernbly of 101 and inZenler lip
supporting the weight pan

Approximale level of liquid

™ é&?‘??(“' TR 3329

2 7 ,;/:\

Test specimen _.EELJ————

Indenter
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Note 2. A uniform rate of temperature rise can be obtained

by controlling the heat input either manually or
automatically. One procedure found to be satisfactory
is to provide an immersion heater adjusted to give

the correct rate of temperature rise at the starting
temperature of the test, and then to increase the power
input (either in the same heater or in a subsidiary
heater) by adjustment of a rheostat or variable trans-

former.

3. Procedure

(1)

(ii)

(iii)

(iv)

The test specimen is mounted horizontally under the indenter
of the unloaded micrometer as shown in the figure; the tip
of the indenter should at no point be nearer to the edge of
the test specimen than 3mm.

The surface of the test sgecimen in contact with the base of

the apparatus should be flat.

The assembly is then immersed in the heating bath, the tempera-
ture of which should be cunstant and at least 50°C below the
expected softening point «f the material (See Noteyl. under
clause (vi)). The bulb of the thermometer should be at the

same level as, and as close as is practical to, the test specimen.

Ater 5 minutes with the indenter still in position,

the reading of the dial gauge is noted or set to zero; the
cylindrical slotted weight: is then added to the weight pan so
that the total thrust on the test specimen is between 5000
and 5050qg.

The temperature of the bath is then raised at a uniform rate.

of 50£5°C per hour. The liquid is well stirred during the test.



(iv)

{v)

(vi)

A weight pan is fitted to the rod (i) and a

removable cylindrical weight slotted midway is
provided, such that the total thrust applied to the
test specimen can be made up to between 5000g and
5050g. The combined masses of the rod, indenter and
weight pan should not exceed 100g.

The construction of the apparatus should be such that
the dial gauge reading caused by differential thermal
expansion over the intended temperature range does not
exceed 0.02mm when the test specimen is replaced by a
piece of borosilicate glass or low expansion alloy
steel.

It is recommended that the apparatus be constructed of

low expansion alloy.

Heating bath containing a suitable liquid (See Note 1 below},
in which the apparatus is placed so that the test specimen
is at least 35mm below the surface of the liquid.

An efficient stirrer is provided. The bath is equipped

with means of control so that the temperature can be

raised at a uniform rate of SOiSOC per hour (See Note 2.

below) .

Mercury in glass thermometer for measuring the temperature.
The thermometer is of appropriate range and with gradua-

. o
tions at least at each 0.5 C. The scale error at any

reading should not exceed O.SOC.

Note 1. Liquid paraffin, transformer oil, glycerol and silicone

oils may be suitable liquid heat-transfer media, but
other liquids may also be used. In all cases, it should
be established that the liguid chosen is stable at the
temperature used and does not affect the material under

test.

w
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Appendix 5. Test for softening point

1. Test specimens

The specimens shall be at least 10mm square.

The thickness of the specimens shall be the thick-

ness of the pipe except that (a) if the thickness

exceed 6.4mm, the specimens shall be reduced in thick-

ness to approximately 3mm by machining one surface,

the other surface being left intact and (b) where the

tliickness of the pipe is less than 3mm, two or more

specimens shall be stacked together to give a total

thickness of at least 3mm.

Three specimens dre used to test each sample.

2. Apparatus

The apparatus consists of the following:

(i)

(ii)

(iii)

Rod equipped with a weight pan (iv), held in a rigid
metal frame so that it can move freely and vertically,
the iase of frame serving to support the test specimen
under the indenter at the end of the rod (see, for

example, the figure).

Indenter. The rod has a cylindrical indenting tip,
preferably of hardened steel, 3mm long, of circular
cross-section and area 1, 000 iO.OlSmmZ. The lower
surface of the tip is flat, square to the axis of the

rod and free from burre.

Micrometer. The penetration of the indenting tip into
the test specimen is measured by means of a micrometer
dial gauge graduaked in divisions of 0.01 mm. The
thrust of the dial gauge, which contributes to the
thrust on the tesk specimen, should be known and should

comply with claus» (iv) below.



After the specified immersion period, the specimen shall

be removed and allowed to cool without further distortion,

at room temperature. The change in dimension of the pipe
section shall be determined in the lengthwise dirxection

and in the crosswise direction (the latter measured at the
circumference of the pipe), related to the initial length
and stated as a percentage.

In addition, it shall be ascertained whether cracks, cavities

or blisters have occurred.



Appendix 4. Test for resistance against heat

1. Test specimen
The test specimen shalll consist of a length of pipe
approximately 300mm long. Two circumferential marks
shall be scribed on the test specimen 100mm apart and
in such a way that onz of these marks is approximately

15mm from one end of the specimen.

2. Apparatus
The apparatus shall consist of a thermostatically cont-
rolled bath which maintains the temperature of the heat
transfer medium at 150#2°C.
The heat transfer medium may be a mineral oil free from

aromatic hydrocarbons, or ethylene glycol.

3. Procedure
The specimen shall be suspended in the heat transfer medium
by the end furthest from the scribed marks in such a way
that the pipe hangs vertically and that both scribed marks
are completely immersed in the heat transfer medium and
the specimen does not contact the sides or bottom of the
bath.
The test specimen shall be immersed in the heat transfer
medium at a termperature. of 150120C for a period of time

depending on the wall thickness of the pipe, as follows:

Pipe wall thickness Time

Up to and including 8mm 15 minutes

above 8mm 30 minutes




Appendix 3. Test for opacity

1.

Test specimen
A specimen of the thinnest walled pipe manufactured

shall be used for this test.

Apparatus

(1) Source of light (electric lamp)
(2) Photoelectric cell

(3) sSpot light galvanometer

Procedure

The light source and photoelectric cell shall be set up

at a convenient distant apart,-the light from the former
falling on the latter in the absence Bf daylight. The
galvanometer shall be connected to th% photoelectric cell
and the maximum deflection registered;shall be noted.

The test specimen shall then be placed over the photo-
electric cell so that one wall is intérposedvbetween the
light source and the cell (the distance between source

and cell being kept constant).

The maximum deflection of the galvanometer shall again be
noted. The second deflection expressed as a percentage of
the first shall give a measure of the visible light trans-

mitted.



Note :

(iii)

(iv)

(v)

The solution may bz prepared by saturating a
quantity of distilled water with carbon dioxide.
Then after determiming the carbon dioxide .ontent
the solution may be adjusted to 150mg of carbon
dioxide per litre by dilution with a calculated
amount of distilled water.

A fresh solution should be prepared for each deter-—

mination.

After maintaining the specimen at room temperature
for 48 hours, the solution shall be decantea into
a suitable container for analysis as the first

extraction.

The procedure shall be repeated a second and third
time, the third extraction also being retained for

analysis.

The first extraction shall be analysed for lead, and
the third extraction for lead and other toxic subs~

tances.



‘Appendix 2. Test for effect on water

1.

Test specimens

The smallest size pipe manufactured shall be used for

+this test. Three test specimens shall be taken from

different pipes at random. Each specimen shall be a
complete section of pipe, and shall have sufficient
length to contain enough guantity of extractant required

for subsequent analysis.

Procedure

(i) Each test specimen shall be pre-washed for a périod
of one hour using tap water. The water shall be
passed through the spec¢imen at a velocity of 5 cm/secoﬂd’

while the specimen is kept full.

Notes :
1. Stoppers and other material to seal the ends must be

free from material which may cause contamination.

2. In order to reduce the quantity of water used in the
pre¥wash a non-contaminating cylinder may be inserted

inside the pipe.

3. A convenient method of washing is to fit a stopper at
one end in which is inserted a glass stopcock. With
the gpecimen in a vertical position and the stopcock
at the bottom openéd to give a desired flow of water
through the specimen, sufficient water is added to

cause it to overflow at all times.

(ii) After washing, the specimen shall be filled with a fresh
solution of distilled water containing 150 mg of carbon

dioxide per litre, and both ends sealed.



APPENDICES TEST METHODS

Appendix 1. Method of determiniing dimensions

1.

Outside diameter

The outside diameter of any pipe shall be determined at
20+1°¢.

Using a suitable micrometer or vernier calliper having an
accuracy of 0.02 mm.

The mean outside diameter of the pipe at any point shall be
the quotient of the measurement of the outside circumference
of the pipe and 3.142, rounded off to the nearest 0.lmm, or be
the arithmetic average of the maximum and minimum diameters

at the one cross section of the pipe.

Wall thickness
The wall thickness at any point shall be the measurement
made at ZOilOC using a suitable ball micrometer or vernier

callipers having an accuracy of 0.02 mm.



7 MARKING

The following markings should be printed in clear Farsi
over the pipes at intervals of not greater than 3m, or each

section of pipes at least 2 markings should be printed.

8.1 Name and/or trade mark of the manufacturer

8.2 The sentcnce of Made in Iran.

8.3 Nominal gize of pipe by mm.

8.4 Nominal pressure by Kg/cmz.

8.5 The sign of Iran Standards Organization with
previous .consent of this Organization.

8.6 The number of this Iranian Standard.

8. PACKING

The ends of the pipe shall be suitably jrotectad from damage.
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5.5

5.6

5.7

5.10

Opacity
When tested by the method described in Appendix 3, the

"wall of the pipe shall not transmit more than 0.2% of the

visible light falling on to it.-

Resistance against heat

When tested by the method described in Appendix 4, pipes

should not change their dimensions by more than 5% in the
lengthwise direction and not more than 2.5% in the crosswise
direction.

After testing, the pipe shall show no signs of cracks, cavities

or blisters.

Softening point
When tested by the method described in Appendix 5, the Vicat
Softening Point of the material under load shall nét be lower

than 75°C.

Resistance to acetone

When tested by the method described in Appendix 6, the sample
shall show no delamination or disintegration.

Evidence of flattehing or swelling shall not constitute failure

of the test.

Short term hydraulic test.

When tested by the method described in Appendix 7, the pipe shall
2

withstand a minimum circumferential stress of 400 kg/cm for

at least one hour at ZOiloC without failure.

Long term hydraulic test
When tested by the method described in Appendix 8, the extra-
polated circumferential burst stress at 50 years shall be not

less than 210 kg/cmz.



5.1.2 Length

Unless otherwise specified by the purchaser, pipec shall
be supplied in standard effective lengths of 6m with
+
allowable changes of _gmmm’ when measured at a temperature

of 20°C.

Freedom from defects ,

The pipes should be straight with smooth internal and external
surfaces. The pipes shall be free from cracks, scales, lumps,
blisters, holes and other defects. The ends shall be cleanly

cut and square with the axis of the pipe. There shall not be

any hole or bubble in the intersecting part of the pipe.

Colour

The colour of the pipes shall be dark grey.

Effect on water

The pipes shall not impart to water any odour, taste, colour
or any toxic constituents in concentrations that could be
injurious to health. 1In addition, when tested by the method
described in Appendix 2, the quantities of lead and any other
.toxic substances (such as érsenic, cadmium, selénium, chrome,
barium, cyanide, mercury, etc.)iextracted from the internal
walls of the pipes shallnot;excéed the following concentrations

in the test solution.

Toxic Substances 1st Extraction 3rd Extraction

Lead ‘ 1.0 mg/1 (1.0 p.p.m) 0.3mg/1 (0.3p.p.m)
Other. toxic substances 0.05mg/1 (0.05 p.p.m)

When so required by the purrhaser for the purposes of these tests,
the manufacturer shall disclose the presence of any known toxic

substances.



Note 1. Tolerances for mean outside diameter are equal in absolute
value to the greater of the following two values.
(a) 0.15 mm
(b) 0.0025 De rounded off to the next higher 0.05mm

Note 2. Tolerances on ovality are equal in absolute value to'the
greater of the following two values.
{a) 0.25 mm
(b) 0.006 De rounded off to the next higher 0.05 mm.

Note 3. Tolerances on ovality apply only to group 10 and group 16,
because the thinner wall pipes may easily be rounded when

inserted into sockets.

Note 4. The wall.thickness of the pipe have been calculated from
a formula which takes into the account the maximum allowable
hoop stress of the material and the nominal pressure and
diameter of the pipes.

The formula used is as follows.

£ = P De
28 + P
‘Where
t = Wall fhickness {rmm)
De = Outside diameter (mm)
P = Nominal pressure (kg/cmz)
S = Maximum allowable hoop stress (kg/cmz)

Note 5. The tolerances of wall thickness should be positive in the
form tg , where Y is equal as follows. »
(a). For pipes of nominal size 160 mm and smaller
Y =0.1t+ 0.2 mm
(b) For pipes of nominal size 180 mm and larger

Y = 0.15t + 0.3 mm



TABLE 2. PIPE DIMENSIONS

Unit; mm
W utside Diameter wall thickness
R g ¥
wominal | o cide TOLERANCES Group & Group 10 Group 16
, diameter
size For mean For maximum Wall Toleran- wall Tolera -~ wall Toleran-
outside & miniumum thick =~ thick=- - thick -
. . ces nces ces
diameter {on ovality) ness ness ness
10,4
16 16 £0.15 £0.25 1.5 2%
20 20 - J 1.5 "
25 25 " " 1.9 S
. N +0.
32 32 " - 1.8 | 04 2.4 045
40 40 " . 2.0 " 3.0 .
N . 4+0,
50 50 " £0.30 1.8 10,4 2.4 | 19%° 3.8 0,6
63 63 0.20 £0.40 1.9 = 1 3.0 " a7 | 107
+Q. +0. +0.
75 75 . £0.45 2.2 $043 3.6 | 198 5.6 058
, +0, +0.
90 20 £0.25 +0.55 2.7 " a.3 | 307 6.7 042
110 110 +0.30 £0.70 3.3 | 108 5.3 | 9% | . 8.2 Tigh
125 125 +0.35 +0.75 3.7 " 6.0 " 9.3 112
: . +0. .
140 140 - 20.35 a.i 1047 6.7 | 0° 10.4 .3
160 160 +0.40 £1.00 4.7 " 7.7 % | 1. | e
180 180 +0.45 $1.10 5.3 gl 8.6 | Tle® 13.4 12,4
200 200 +0.50 £1.20 5.9 1152 9.6 | 18 14.9 12,8
. . +2.
225 225 +0.60 $1.35 6.6 113 10.8 | *2%5° 16.7 ¥2,9
250 250 £0.65. +1.50 7.3 tla9 12.0] *%! 18.6 1351
280 280 $0.70 +1.70 8.2 118 13.0 ] ¥%4
315 315 +0.80 +1.90 9.2 117 15.0 | %8
355 | 355 £0.90 +2.15 10.4 19 17.0] ¥%°
400 400 +1.06 12.40 1.7 121 19.1] %32




5.1 Dimensions

5.1.1

Outside diameter and wall thickness
When measured by the method described in Appendix 1,
pipes shall conform to the outside diameters and wall

thicknesses specified in Table 2.



3. CLASSIFICATION

3.1 ripes are classified depemding on their nominai pressures
as follows.
Group 6 For a maximum working pressure of 6 kg/cm2 at 20°C.
Group 10 For a maximum working pressure of 10 kg/cmzat 20%¢ .
Group 16 For a maximum working pressure of 16 kg/cm2 at 20°c.
Note : Maximum working pressurz for other‘temperatures is given

in Table 1.

TABILE 1. MAXIMUM WORKING PRESSURES AT VARIOUS TEMPERATURES

TEMPERATURE

GROUP 6

GROUP 10

GROUP 16

20°%
30°%¢

6 kg/cm2
4.8 "

10 kg/cm2
8 "

16 kg/cm2
12.8 "

40°¢ 3.6 " 6 " 9.6 "

4. 'MATERIAL

4.1 The material from which the pipe is produced shall consist
éubstantially of polyvinyl chloride,to which may be added

only those additives that. are needed to facilitate the
manufacture of the polymer and the production of sound, durable
pipe of good surface finish, mechanical strength and opacity.
None of these additives shall be used separately or together in
quantities suffiéiént to constitute a toxic hazard, or to impair

the fabrication or welding properties of the:pipe, or to impair

its chemical and physical properties as defined in this standard.

4,2 The addition of the manufacturer's own rework material produced
during the manufacture and works testing of pipe complying with
this standard, is permissible. No other rework material shall be

used.



1.1

2.1

2.2

2.4

- o S

This is a proposal for Iranian Standard which applies to
unplasticized polyvinyl chloride pipe for carrying potable

water not more than 4OOC.

2. DEFINITIO

Polyvinyl chloride
Polyvinyl chloride is a thermoplastic material produced by

polymerization of vinyl chloride.
Working pressure
The working pressure is the maximum pressure which the pipe

can sustain in continuous use and normal condition.

Nominal pressure

" This is used for classification of the pipes.

The nominal pressure is the working pressure in normal

condition at 20°C.

Nomial size :
This is the outside diameter of the pipe taken from the series

given in ISO Recommendation R161.

Maximum allowable hoop stress

This is used for calculating wall thickness of the pipes. The
maximum allowable hoop sfress'is the estimated maximum tensile
stress in the wall of the pipe in the circumferential orientation
due to internal hydrostatic water pressure that can be applied
continuously with a high degree of certainty that failure of the
pipe shall not occur. In this standard, the value of the maximum

allowable hoop stress has been taken as 100 kg'/cm2 at 20%c.
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