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The specimen shall be gripped at its widened ends énd shall
be mounted in the tensile testing machine in axial alignment
with the direction of pull.

It shall be loaded by separating 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 11. Tensile test

1. Test specimens

Three test specimens shown below shall be cut fromvthe

pipe
f
N o
f_/' — ]

| | ————t ]
W =
; (= .
Unit mm
Nominal L 1 B b R
size

Up te 32 90| 25 |- 8 5| 6
From 40 to : .

315 | 00| 35 15| 10] 25
355 & above| 180! . 50 30| 20| 25

|

2. Conditioning of test specimens ‘
The test specimen shallibe conditioned at 20£1°C for not
less than one hour immediately before testing and the test

shall be carried out at 20i1°C.

3. Procedure
The area of cross sectian S of test specimen shall be obtained

by the following formula:

S=txb

Where, t minimum wall thickness

minimum width of érc length.

o
i
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TABLE 10-1 MASS OF STRIKER AND HEIGHT OF

FREE FALL
Nominal Total mass of Height of free
size striker, kg fall, m
Upto 12 0.25 0.3
16 0.25 0.3
20 0.25 0.3
25 0.25 0.3
32 0.25 0.
40 0.25 0.6
50 0.25
63 0.25 2.0
75 0.25 2.0
90 0.5 2.0
110 0.5 2.0
125 & 1.0 2.0
over
Note 1. The Total mass should not be less than the amount set

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

Note 2. The height of free fall should not be less than the
amount set in the table and also should not exceed by

5 mm.



4. Procedure

(i) The total mass of the striker and height of free fall
shall be adjusted t« the values appropriate to the

diameter of the pipe under test according to Table 10-1.

(ii) Specimens from 10mm to 40mm (inclusive) shall be sub-
jected to a single klow 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 pa-
rallel lines shall ke marked equidistantly at intervals
of not less than 50mm. The pipe shall be placed on the
vee block so that ane of the marked lines is uppermost.
The weighted striker shall then be aliowed to fall freely
on to the marked line on the pipe as described above.

If the spec¢imen 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 testzd, or until a failure is recorded.
(This procedure of impact testing a specimen more than once

is known "round the xclock" testing).



FIG.10-1 IMPACT TESTING MACHINE
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- J-—Adjustable packer



(iv)

(v)

(vi)

(vii)

An appropriate 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 Table 9-1 and 10-1.

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

more than 2.5 mm 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 vee block, the release
mechanism or the main frame, in order to accomodate

different dismeters of pipe.



Appendix 10. Test for impact strength at OOC.

Test specimens

Each specimen shall be a complete section of pipe.

30 test specimens, 200mm long, shall be 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 0+1°C in a water
bath for a period of not less than one hour.

Individual specimens shall be tested within 10 seconds of
revmoval form the bath. For "round the clock" testing,
when the test might not be completed within 10 seconds, the
specimen shall be immediately reconditioned for a further

period of at least 10 minutes.

Apparatus
The apparatus shall consist of a falling weight machine

having the following essentail details.

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

tical 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 hemis-
phericai striking surface 25mm diameter. The striking

surface shall be free from flats and other imperfection.



TABLE 9-1. MASS OF STRIKER

Nominal Total Mass of Nominal Total Mass of
size striker, kg size striker, kg

Upto 12 0.25 90 2.25

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

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.

Procedure

(1)

(ii)

(iii)

The total weight of the striker shall be adjusted to
the value given in Table 9-1 appropriate to the nominal

diameter of the pipe under test.

The striker shall be allowdd to fall freely in the guides
through a height of 1.5 m + §gm for the pipes with no-
minal size 10-40, and thgmm for the pipes with nominal
size 50 and over, on to the test specimen, which is cer-

tainly located in the vee block support.

Specimens from 10mm 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 fail-
ure is recorded. (This procedure of impact testing a specimen

more than once is known "round the clock" testing).



{v) A specimen support, comprising a 120O 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 2.5 mm

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) HMeans for maintainiing a constant height of fall by vertical
movement of either the vee block, the release mechanism or

the main frame, in order to accomodate different diameters of

pipe.

FIt:. 9-~1 IMPRACT TESTING MACHINE
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D-—DBearing H—Vee block

J--Adjustable packer



Appendix 9. Test for impact strength at 20°¢

1.

Test specimens

Each specimen shall be a complete section of pipe.

30 test specimens, 200mm long, shall be 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 20i10C in a water

bath for a period of not less than 30 minutes.

Individual specimens shall be tested within 5 minutes of

removal from the bath.

Apparatus

The apparatus shall consist of a falling weight machine

having the following essential details.

(1)

(ii)

(iii)

(iv)

A main frame which can be rigidly fixed in a true

vertical position.

Guide rails, carried from the inside of the main frame,
on side bearings which can be adjusted to keep them

parallel and vertical.

A weighted striker which can fall freely within the
guide rails and which is equipped with a hardened hemis-
pherical striking surface 25mn diameter. The striking

surface shall be free from flats and other imperfections.

An appropriate 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 Table
9-1 and 10-1.



Appendix 8.

1.

Flattening test

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

from any pipe.

Conditioning of test 'specimens
The test specimens shall be conditioned at 20iloC for a

period of not less than one hour.

Procedure

The test specimens shall be flattened diametrically in a
parallel plate press muntil the distance between the platens
is equal to 40 per cent of the outside diameter of the pipe.
The rate of loading ghall be uniform and such that the

compression is completed within 2 to 5 minutes.



(vi) The point of intersection of the 50 year co-ordinate

shall be reported as the 50 year stress.



Where
Pl—lO = Pressure required to burst specimens in 1 to 10
hours (kg/cmz).
P .
100-1000 = Pressure: required to burst specimens in

100 to 1000 hours (kg/cmz)

S = Stress to reduce bursting of the pipe within 1 to

10 hours (assumed from previous experience).

SlOO—lOOO = Stress ©o produce bursting of the pipe within
100 to 1000 hours (assumed from previous
experience).

D = mean outsidz diameter, in millimetres
t = minimum wall thickness, in millimetres

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

all air is released Ifrom the specimens.

(iii) The determined pressures Pl-lO and PlOO—lOOO shall be
applied to each test specimen at a uniform rate without
shock or pulsatior imn approximately 30 to 40 seconds and
held within 2 per cemt of the value until the specimen
bursts.

The temperature shall be maintained at 20£1°C during the

test.

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

the timing device.

(v) 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-ordinate.



Appendix 7.

l.

(@)

Long term hydrauliec test. (not for Group '0' pipes)

Test specimnes

Each test specimen shallvbe 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 fbr determining 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°% in a
water bath for a period of not less than 2 hours immedia-

tely prior to testing.

Apparatus

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

to the specimens to an accuracy of *2%.

Procedura,,

The test specimens; shall be subjectiedi o> am: ititernaidi hydro-
static pressure, such that half the number tested’ will
burst within a period of 1 to 10 hours, amd the other half
within a period of 100 to 1000 hours, as follows:

and P shall be-

The hydrostatic pressure Pl—iO 100-1000

determined from the following equations:

25, 1o X t

P1-10 7

D~-t¢t

28100-1000 Xt

P10061000=
. bp-t



The specimen shall be connected to the apparai:us provided.
The calculated intermal hydrostatic pressure shall then be
applied and achieved within 30 to 40 seconds of first admit-
ting pressure, and shall be maintained with an accuracy of
+2% throughout the tazst.



Appendix 6.

l‘

Short term hydraulic test (Not for Group '0' pipes)
Test specimen

Each test specimen shall be a complete section of pipe
with a free length between fittings equal to 250mm + 3 De,
subject to a maximum of 750 mm. One test specimen shall

be taken from pipe gselected at random.

Conditioning of test specimen
The test specimen shall be conditioned at 20¢1°¢ in a
water bath for a period of not less than one hour immedia~

tely prior to testing.

Apparatus

The apparatus consists of athermostatically controlled bath
maintained at 20+1°C and equipment that permits the applica-
tion of a controlled internal hydraulic pressure to the

specimens to an accuracy of *2%.

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

pressure to be applied shall be calculated from the formula:

2 St

D -t

Where

. . 2
pressure to be applied, in kg/cm

. R 2
circumferential stress, in kg/cm

minimum wall thickness, in millimetres

O o 0 w

mean outside diameter, in millimetres



Appendix 5.

1.

Note

Test for resistance to acetone

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

approximately 25mm long.

Procedure

The specimen shall be immersed vertically in unhydrous
acetone at 2OOC to 23Oc.

The effect of the acetone on the pipe surfaces shall

be noted after 2 honrs.

Acetone shall be rnlear and free from matter in
suspension, and shall consist essentially of dimethyl
ketone, CH3COCH3, and shall not contain more than 0.50%
by mass of water.



FIG. 4-1 DIAGRAM OF APPARATUS FOR THE DETERMINATION

OF THE VICAT SOFTENING POINT
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(v) Whan the micrometer shows that the indenting tip has
penetrated lmm into the kest specimen beyondits position
at the start, read as shown in clause (iii), the tempera-
ture of the bath is noted and recorded as the Vicat Soft-

ening Point (VSP) of the test specimen.

(vi) The VSP of the material nnder testing is expressed as
the arithmetic mean of the VSP of three test specimens,

which will not differ between themselves by more than 20C.

Note 1.
It is desirable to have i cooling coil in the liquid bath
in order to reduce the time required to lower the tempera-
ture after previous tests.
This is removed or drainzd before starting another test, as

boiling of coolant can affect the rate of temperature rise.



Note 2.

A uniform rate of temperature rise can be obtained

by controlling the heat input either manually or auto-
matically. One procedure found to be satisfactory

is to provide an immersion heater adjusted to give the
correct rate of temperature rise at the starting tempera-
ture 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 transformer.

3. Procedure

(1)

(i)

(iii)

(iv)

The test specimen is mounted horizontally under the in-
denter 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 specimen in contact with the base of

the apparatus should be flat.

The assembly is then immersed in the heating bath, the tem-—
perature of which should be constant and at least SOOC below
the expected softening point of the material (See Note 1.
under clause (vi)) . The bulb of the thermometer should be
at the same level as, and as close as is practical to, the

tost specimen.

After 5 minutes with the indenter stili in position, the
reading of the dial gauge is noted or set to zero; the cylind-
crical slotted weight is then added to the weight pan so that
the total thrust on the test specimen is between 5000 and

5050g.

The temperature of the bath is then raised at a uniform rate
of SOiSOC per hour. The liquid is well stirred during the

test.



(iv) A weight pan is fitted 'to the rod (i) and a removable
cylindrical weights slotted midway is provided, such
that the total thrust applied to the test specimen can
be made up to between 5000 g 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.
Tt is recommended that the apparatus be constructed of low

expansion alloy.

(v) 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 50£5°C per hour (See Note 2 below).

(vi) Mercury in glass thermometer for measuring the temperature.
The thermometer is of appropriate range and with graduations
o .
at least at each 0.5 C. The scale error at any reading

should not exceed O.SOI.

Note 1. Liquid paraffin, transformer oil, glycerol and silicone
o0ils may be suitablz liquid heat-transfer media, but other
liquids may also be used. In all cases, it should be
established that th= liquid chosen is stable at the tempera-

ture used and does mot affect the material under test.



Appendix 4. Test for softening point

1. Test specimens
The specimens shall be at least 10mm square.
The thickness of the specimens shall be the thickness of
the pipe except that (a) if the thickness exceed 6.4mm,
the specimens shall be reduced in thickness to approxi-
mately 3mm by machining one surface the other surface
being left intact and (b) where the thickness 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 are used to test each sample.

2. Apparatus
The apparatus consists of the following:

(1) Rod equippad with a weight pan (iv), held in a rigid
metal frame so that it can wmove froeely and vertically,
the base of frame serving to support the test specimen
under the indonter at the end of the rod (See, for

example, the filigure).

(ii) Indenter
The rod has a cylindrical indenting tip, preferably of
hardened steel, 3mm long, of circular cross-section and
area 1.000 iO.OlSmm2. The lower surface of the tip is

flat, square to the axis of the rod and free from burrs.

(iii) Micrometer.
The penetration of the indenting tip into the test specimen
is measured by means of a micrometer dial gauge graduated
in divisions of 0.0lmm. The thrust of the dial gauge,
which contributes to the thrust on the test specimen, should

be known and should comply with clause (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 direction
and in the crosswise direction (the latter measured at the
circumference of the pipe), related to the initial length
and stated asa percentage.

In addition, it shall be ascertained whether cracks,

cavities or blisters have occured.



Appendix 3. Test for resistance against heat

1.

Test specimen.

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

mately 15mm from one end of the specimen.

Apparatus

The apparatus shall consist of a thermostatically cont-
rolled bath which maintains the temperature of the heat
transfer medium at lSOizOC.

The heat transfer medium may be a mineral oil free from

aromatic hydrocarbons, or ethylene glycol.

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 temperature of lSOiZOC 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 Smm 30 minutes




Appendix 2. Test for opacity

1.

Test specimen
A specimen of the thinnest walled pipe manufactured

shall be used for this test.

Apparatus
(1) sSource of light (electric lamp)
(2) Photoelectric cell

(3) Spot light galvanometer

Procedure

The light source and photoelectric cell-shall be set up
at a convernient distant apart, the light from the former
falling on the latter in the absence of daylight.

The galvanometer shall be connected to the photoelectric
celi and the maximum deflection registered shall be noted.
The test specimen shazll then be placed over the photoelec~:
tric cell so that one wall is interposed between the light
source, and the cell (the distance between source and ocell
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.



/APPENDICES TEST METHODS

Appendix 1. Method of determining dimensions

l.

Outside diameter

The outside diameter of any pipe shall be determined at
ZOiloC., using a suitable micrometer or vernier calliper
having an accuracy of 0.02mm.

The mean outside diameter of the pipe at any point shall
be the quotient of the measurement of the outside circum-
ference of the pipe and 3.142, rounded off to the nearést
0.1mm, 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 20+1°C using a suitable ball micrometer or

vernier callipers having an accuracy of 0.02mm.



6.5 Independent test
Should there be a dispante about compliance of the pipes
with the requirements »f this specification, the manufac=
turer or the purchaser shall have the right to have
independent tests made by a mutually acceptable testing
authority. The independent testing shall be carried out
according to the appropriate clauses of this specification

and the results so obtained shall be accepted as final.

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

at least 2 markings should be printed.

8.1 Name and/or tradyx mark of the manufacturer
8 The sentence of Made in Iran

8.3 Nominal size of pipe by mm

8.4 Nominal pressure by kg/cm2

8.5

The sign of Iran Standard Organization with previous
consent of this Drganization.

8.6 The number of this Iranian Standard.

8.. PAXKING

The ends of pipe shall be suitably protected from damage.



10 -

TABLE 3. MINIMUM FREQUENCY OF SAMPLING FOR TESTING

: Minimum frequency of sampling
TEST : ‘ _
: Every 8| Every| Every 3 Every
hours day month year
Opacity ' X
Resistance against heat X
Softening point / ‘ X
Resistance to acetone X »
Short term hydraulic test X
Long term hydraulic test X
Flattening test ‘
Impact strength at 20°¢c X
Impact strength at OOC X
Tensile strength

6.4 Minimum sample size for testing
The minimum sample size for testing is in

Table 4.

TABLE 4. MINIMUM SAMPLE SIZE FOR TESTING

TEST : MINIMUM SAMPLE SIZE FOR TESTING
Opacity ' The thinnest walled pipe from each
composition n=3
Resistance against heat From each machine n=1
Softening point Any one size from each composition
n=3
Resistance to acetone From each machine n=1
Short term hydraulic test From each machine n=1
Long term hydraulic test Any one size from each composition
n = 20
Flattening test From each machine n=3
e}
Impact strength at 20 C From each machine n = 30
o_ .
Impact strength at 0 C From each die n = 30
Tensile strength From each die n =3




5.13

Tensile strength
When tested by the method described in Appendix 11, the
tensile strength of the pipe at maximum load shall be

2
not less than 480 kg/cmi at 20°C.

6 TESTING AND INSPECTION

Certificate of compliarice

Where requested by the purchaser, the manufacturer shall
supply a certificate showing the results of tests carried
out to determine compliance of the material with this

specification.

Inspection

The purchaser shall notify the manufacturer, when placing
his order, of his request for a certificate of compliance
and whether it is his intention to inspect the pipes at the
manufacturer's works.

The manufacturer shall afford the purchaser all reasonable
facilities to inspect the pipes and witness the prescribed

tests being carried out.

Minimum frequency of sampling for testing.

For the purpose of quality control and issuing a certificate
of gompliance, the manufacturer shall select samples for
tes£ing at least at the frequency stated in Table 3, and
whenever a change is made in the formulation of the composi-

tion or in the method «f manufacture of the pipe.



5.7

5.10

5.11

Resistance to acetone

When tested by the method described in Appendix 5, the
sample shall show no delamination or disintegration.
Evidence of flattening or swelling shall not constitute

failure of the test.

Short term hydraulic test. (Not for Group 'O’ pipes)
When tested by the method described in Appendix 6, the pipe

\ . . . 2
shall withstand a minimum circumferential stress of 400kg/cm

for at least one hour at 20iloC.without failure.

Long term hydraulic test (not for Group '0' pipes)
When tested by the method described in Appendix 7, the extra-
polated circumferential burst stress at 50 years shall be

not less than 210 kg/cmz.

Flattening test
When tested by the method described in Appendix 8, the pipe

shall show no evidence of splitting, cracking, or breaking.

Impact strength at 2OOC.

When the pipe is tested at 200C by the method described in
Appendix 9, there shall be no sign of fracturing or cracking
through the complete wall thickness in more than 20% of 30

specimens tested.

Impact strength at OOC.

When the pipe is tested at 0°c by the method described in
Appendix 10, theré shall be no sign of fracturing or cracking
through the complete wall thickness in more than 20% of 30

specimens tested.



5.4

5.5

5.6

5.1.2 Length

Unless otherwise specified by the purchasex, pipe shall

be supplied in standard effective lengths of 6ém with

20mm

..*.
allowable changes of -"0 , when measured at a tempera-

ture of ZOOC.

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 intersec-

ting part of the pipe.

Colour

The colour of the pipes shall be dark grey.

Opacity
When tested by the method slescribed
of the pipe shall not tramsmit more

light falling on to it.

Resistance against heat.
When tested by the method lescribed
not change their dimensions by more

direction and not more than 2.5% in

in Appendix 2, the wall
than 0.2% of the visible

in Appendix 3, pipes should
than 5% in the lengthwise

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 4, the Vicat

Softening Point of the material under load shall not be lower

than 75°C.



Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Tolerances for mean outside diameter are egual in
absolute value to the greater of the following two
values.

(a) 0.l15mm

(b) 0.0025 De rounded off to the next higher O0.O05mmn.

Tolerances on ovality are equal in absolute value to
the greater ofythe following two values.

(a) 0.25mm

(b} 0.006 De rounded off to the next higher 0.05mm.

Tolerances on ovality apply only to group 10, group 16
and group 25, because the thinner wall pipes may easily

be rounded when inserted into sockets.

The wall thickness of the pipe have been calculated from
a f9rmula which takes into the account the maximum allow-
able 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 thickness (mm)

De = Outside diameter (mm)
2
P = Nominal pressure (kg/cm )
S = Maximum allowable hoop stress (kg/cmz).

The tolerances of wall thickness should be positive in the

+ .
form —g , where Y is equal as follows.

(a) for pipes of nominal size 160 mm and smaller
Y = 0.1t + 0.2mm

(b) for pipes of nominal size 180 mm and larger

Yy = 0.15t + 0.3 mm
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5.1

The material from which the pipe is produced shall consist
substantially 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, dur-
able pipe of good surface finish, mechanical strength and
opacity. None of these additives shall be used separately

or together in quantities sufficient to impair the fabrication
or welding properties of the pipe, or to impair its chemical

and physical properties as defined in this standard.
The addition of the manufacturer's own rework meterial pro-~
duced during the manufacture and works testing of pipe comply-

ing with this standard, is permissible. No other rework

material shall be used.

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.
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