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AMENDMENT NO. 1 APRIL 2004
TO

IS 14735 : 1999 UNPLASTICIZED POLYVINYL
CHLORIDE (UPVC) INJECTION MOULDED FITTINGS

FOR SOIL AND WASTE DISCHARGE SYSTEM FOR
INSIDE AND OUTSIDE BUILDINGS INCLUDING
VENTILATION AND RAIN WATER SYSTEM­

.SPECIFICATION
( Foreword) - Insert following new para at the end of second para:

'In view of overall scenario in India, a minimum 2.5 percent of titanium dioxide
is considered necessary to be included in the material composition of UPVC
pipes in order to safeguard its quality. Usually 4.5 percent of titanium dioxide
was recommended. However,detailed studies carried out in developed countries
on weathering behaviour of UPVC pipes had shown that at 2.5 percent titanium
dioxide, sufficient opacity and UV absorption is provided. Beyond this
percentage of titanium dioxide, no benefit is gained in retention of gloss, colour
and mechanicalpropertiessuch as yield stress andelongation at break.t

(CEDSO)

Repropaphy Unit,BIS.NewDeIbi, Jodia

 



AMENDMENT NO.2 MARCH 2006
TO

IS 14735: 1999 UNPLASTICIZED POLYVINYL
CHLORIDE (UPVC) INJECTION MOULDED FITTINGS

FOR SOIL AND WASTE DISCHARGE SYSTEM FOR
INSIDE AND OUTSIDE BUILDINGS INCLUDING
VENTILATION AND RAIN WATER SYSTEM ­

SPECIFICATION

[ Foreword ( see also Amendment No.1) ] - Insert the following at the
end of secondpara: .

'These fittingscan alsobeused for rain waterharvesting systems. '

(CEDSO)

ReprolPphy Unit. DIS, Now Delhi, India

 



b) ISO 8283-1-1991

a) ISO/DIS 3633 : 1995
(prEN 1329-Parl 1 &
Part 3)

Plastic Piping System Sectional Committee. CEO 50

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards. after the draft finalized by the Plastic
Piping System Sectional Committee had been approved by the Civil Engineering Division Council.

This standard has been formulated in keeping with the practice of formulating separate standards for pipes and
their corresponding fittings. as in the case of UPVC pipes for potable water supplies.

In the formulation of this standard. assistance has been derived from the following International Standards:

Unplasticized polyvinyl chloride (PVC-u) pipes and fittings for soil and
waste discharge (low and high temperature) systems inside buildings ­
Specification

Plastic pipes and fittings - Dimensions of sockets and spigots for discharge
systems inside buildings - Part 1Unplasticized polyvinyl chloride (PVC-u)
and chlorinated polyvinyl chloride (PVC-c)

The composition of the technical committee responsible for the formulation of this standard is given at Annex F.

For the purpose of deciding whether a particular requirement of this standard is complied with. the final value.
observed or calculated, expressing the result of a test or analysis. shall be rounded off in accordance with IS 2 :
1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in the
rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

UNPLASTICIZED POLYVINYL CHLORIDE (UPVC)
INJECTION MOULDED FITIINGS FOR SOIL AND
WASTE DISCHARGE SYSTEM FOR INSIDE AND

OUTSIDE BUILDINGS INCLUDING VENTILATION
AND RAIN WATER SYSTEM - SPECIFICATION

12235

6307 : 1985

IS No.
1070 : 1992

4905 : 1968
5382 : 1985

a) Tee(87.5°),Wye(45°) single,double (cross)
or reducing, withor without inspection doors;

b) Bend,withor withoutinspection doors(87.5,
4S and 22°);

c) Reducer;
d) Coupler;
e) Socketplug;
o Cleansing pipe;
g) Adaptor(forconnecting UPYCpipestoother

materials);
h) Ventcowl;
j) Pipe clip; and
k) Waste trap with strainer (Nahani trap with

jali).

4 SIZE DESIGNATION

5 COLOUR OF FIITINGS

The sizes of the fittings shall be designated by the
diameters of their sockets. The nominal inside
diameterof the socketsof the fittingsshallcorrespond
to the nominal outside diameters of the pipes given
in IS 13592.

6.1 The materials fromwhich the fittings are produced
shallconsistessentially of polyvinyl chloride, to which
may be added only those additives that are needed to
facilitate themanufacture of soundanddurable fittings
of good surface finish, mechanical strength and
opacity under conditions of use, together with such
pigments as are necessary to meet the requirements
of S. Noneof theseadditivesshall be used separately
or together in quantities sufficient to impair the
chemical and physical properties ,of the fittings. The
material shall contain sufficient quantity of titanium
dioxide to meet the requirements as specified in 14.

6.2 The addition of the manufacturer's own clean
rework material produced during manufacture and
work testing, complying with this standard is

6 MATERIALS

Colourof fittings shall be uniform dark shadeof grey.

The following Indian Standards contain provisions
which through reference in this text constitute
provision of this standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revisionand parties to agreements basedon
this standard are encouraged to investigate the
possibility of applying the most recenteditionsof the
standards indicated below:

Fittingsshall beof one of the following types:

2 NORMATIVE REFERENCES

This standard covers the requirements for
Unplasticized Polyvinyl Chloride (UPVC) injection
moulded fittings for jointing with solvent cement or
elastomeric sealing ring to the UPVC pipes for soil
and waste discharge system for inside and outside
buildingsincluding ventilation and rain watersystem
covered in IS 13592.

1 SCOPE

Title
Reagent gradewater - Specification
(third revision)
Methods for random sampling
Specification forrubbersealing rings
for gas mains, water mains and
sewers (first revision)
Specification for rigid PVC sheets
(first revision)

7834 (Part 1): Specification for injection moulded
"1987 PVC fittings with solvent cement

joints for water supplies: Part 1
General requirements (first revision)
Methods of test for unplasticized
PVCpipes forpotable water supplies:

(Part 6) : 1986 Stress relief test
(Part 7) : 1986 Resistance to sulphuric acid

13592 : 1992 Specification for UPVC pipes for
soil and waste discharge system in­
side buildings including ventilation
and rain water system

3 TYPES OF FIITINGS
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permilliWe up to 10percent.Nootherrework ~er;ial

shall be ssed. '

7 DIMENSIONS

7.1 W. Tldek...

Wan thicknelsos at ~ plain ends ~d It '.fCket.· ,­
ofltieIIinp shill be• P... TIhie t.

Tallie 1 W. TIaIcDeII

,
Alta
nun
(7)

40.3
50.3
63.3
75.3
90.3
ItO.4
125.4
140.5
160.5

g;,~ .
TI

r
.....

M••• o.u.d........,
Spit.. p.......

D2
,
Ali"
l1l'i1

(6)
~.O

50.0
63.0
75.0
90.0

110.0
125.0
140.0
160.0

,
Mu
mm
(5)
40.3
50.3
63.3
75.3
90.3

110.4
125.4
140.5

. 160.5

Milt
118

(4)
40.1
50.1
63.1
75.1
90.1

110.1
125.1
140.2
160.2

111M

(3)
26.0
30.0
36.0
40.0
46.0
48.0
51.0
54.0
58.0

· ~~a: ; : .. .....
. '~' - :'. ,':'" ..:::. .. ","' , •.... "

0,

-4---'----
51 NeBlID8I Seeket Mel.IDllde

He. D1a.eter Dept. ot••eter 01
seek., It MIcI PoIltt

DN . " D,

nvn
(I) (2)

i) 40
Ii) SO

iii) 63
Iv) 75
v) 90
vi) 110

vii) 125
viii) 140

ix) 160

NOTES

I The meanintemal diameter of thesocketportion of thefinina
is defllleCl II beiIa the arithmetic.~ mean of the twodiameten
measured at 9()0 SO eachotherat themidpoint ofthesocket lenlth
usingthesamecross-seelio... The insidediameter of thesocket
maybedecreased from mouth to root:forsizesupto 75mmthe
totaj inclu4ed ani'e of the taper shaU not exceed 0 degree
40 miftutes. anfl for sizes9t mmand Hove the total included
anale ofth..... shallllOt exceedGdeane 30 minutes.
2 Onlythe manufacblNr of the fittinp is equippedto measure
the lOCket insidediameter. Sincethesocketlenath iaa minimum
only(notoleranceis liven to thisdimension), it isnotpractical.
otherdian forthe.....fIctw'Ir.toestablilhtheexactposition of
themi4-poiMof thesoc:ket. HeCD therefore. tooluptomeasure
hi' own finial butsucla equipment willnotnecessarily live the
correct fiprea for. fittin. orothermanufacturer!
3 Thelenathof tileplainendof the fittina shallnotbe leu than
thedepthoCtile socketfor thecorreapondin.lize.

7.4 Chamfer

The spigot ends of fittings shall be chamfered to an
angle of 15°:1:)°, to the axis of the pipe.

8 SEALING RINGS

Sealing rings shall be made of elastomers as

WII,TIIIIIIMIi
At'" I"

•
.~

N..........
DN . ,

MI" Ala
mrn nun mill nun mm

(I) (2) (3) (4,) (5) (6)
i) 40 3.2 3.8 2.' 2.4

ii) 50 3.2 3.8 2.9 2.4
iii) 63 3.2 3.8 2.9 2.4
iv) 75 3.2 3.8 2.9 2.4
v) 90 3.2 3.8 2.9 2.4

vi) 118 3.2 3.8 2.9 2.4
vii) 125 3.2 3.8 2.9 2.4

viii) 140 3.6 4.2 3.2 2.7
ix) 160 4.0 4.6 3.6 3.0
NOTE - Porbolla solvent cement fittinlS IIMI rin.... fi_p.
reductionof5 percent af the wallthickMu multinl from COle

shifti.. it permitted. Insuch. cue. theavera.eortwo eppolite
will tlrickneuesMallN equal to orexceedthevalues Jiven in
dai.tattle.

7.2 Seeket DI....I•••

Dimensions ofsliding'socket and groovedsocketsof
fittings shall be as given in Table 2 and Table 3
respectively.

The groove for rubber ring socket can be an integral'
part of the moulded fitting or can be formed by
assembly of sliding socketed moulded fittinl with
anothermoulded component suchu rina sealadaptor.
The overall dimensions shall conform to those in

•Table3, for groovedsocketsas above.

7.2.1 Out-ol-Round"." Toleranca ofSocket IMide
Diameters

Themaximum out-of-roURdness tolerance (maximum
diameter - minimum diameter) shall be with,n 0.7
percent of the nominal diameter DN.

7.1.1Meaninsidediameterof socketshallbeequalto
the mean outside diameter of the pipe of the same
size.

7.3 DlmenlloDI for Waste Trap (Nahaal Tnp)

Dimensions of wastetrap(nahant trap) shallbe given
below:

Maximum diameterof rim of • 135.0nun
bowl

2 
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T.... :9 Seeket·au SpIpC ........·fer _ seal Flttlals

(CIslU" 7.2 QIId 8)

41
02

IGROOVED SOCKET
sa N...... Me•• I..... DIa....r Le..... of Neckel LeB.da .yoad M••• Olltalde 01....r

No. DIa.... .fSeeket .. MId,..•• ......Neek Secket ...... .fs,••t ,.rd••
liN D. A B C Dz

r A. , , At

"Min Max Ala Min Min Min Ma
rrm mm rom nun mm nun mm mm

(I) (2) (3) (4) (S) (6) (7) (8) (9)
i) 40 40.1 41.1 18 5 18 40.0 40.3

ii) SO 50.1 51.1 18 5 20 50.0 50.3
iii) 63 6~.1 64.1 18 5 23 63.0 63.3
iv) 75 75.1 76.2 20 5 25 75.0 75.3
v) 90 90.1 91.2 23 5 28 90.0 90.3

vi) 110 110.1 111.3 26 6 32 110.0 110.4
vii) 125 125.1 126.4 28 7 35 125.0 125.4
viii) 140 140.2 141.4 30 8 38 140.0 140.5

ix) 160 160.2 161.5 32 9 42 160.0 160.5

NOTE - Theminimum dimensions D, inthistableforgrooved sockets shallbe maintainecllll11e u thatofslidio. sockets (D.) inTable2.

specified inIS 5382,havingIRHDhardness of SO ± 5.
The sealing ring shall have no detrimental effect on
the properties of the fitting and shall not cause the
test assembly to fail. The width of the sealing ring
shall be compatible with the groove in the socket.

Components, for example, ring seal adaptors used to
retain the sealing rings, shall comply with require­
mentsapplicable to fittings and assemblies, that is, as
in Table 3.

, MANUFACTURE

Fittings shall be manufactured by the injection
moulding process except thatfittings with access doors
may be subjected to post mouldingfabrication at the
manufacturer's premises. No fitting shall be fully
prefabricated,

10 WORKMANSHIP

Both the inner and outer surfaces of the fitting shall
be cleanly finished, smooth and free from grooving,
blisteringor other deleterious defects, when viewed
without magnification. Each end of the titting shall
befree from chipsandroughedges,andshallbesquare
to the axis of the approximate line.

11 DESIGN REQUIREMENTS

11.1 Sockets offittinp shall be either ofsolvent cement
type or rubber ring tYPe. Rubber ring socket fittings

3

shall be suppliedcompletewith rubber sealing rings
and when applicable, ring seal adaptors.

11.2Seeket alUl Spl.ot C••Oluratlolll

A fitting shallhaveanyof thefollowing configurations
of socketand spigot:

a) A solventcement type of socket at each end
of the fitting;

b) A rubber ring type of socket at each end of
the fitting; .

c) A solvent cement type socket at one or two
ends,and a spigotat the otherend, or at each
of the other ends <as applicable) of the
fitting;

d) A robber ring type of socket at one or two
ends,and a spigotat the otherend, or at each
of the other ends (as applicable) of the
fitting; and

I) A solvent cement type socket at one or two
ends, and a rubber ring type socket at the
other end or at each of the other ends (as
applicable) of the fitting.

11.3 Aceess Ope_DII

When so required, fittings shall'be supplied with an
access opening, with threaded caps. Dimensions of
accessopenings shall be as per Table4.
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16 MECHANICAL PROPERTIES

18 SAMPLING AND CRITERIA FOR
CONFORMITY

Table 6 Dimensions of Pipe Clip.

(Clause 11.5)

18.1 Acceptance Test'

The scale ofsamplingand ~riteria for c~nfonnity of a

Mtu
,
Min

Mean Iuhle Diameter51 NODlI.al Mlallll8m
No. Diameter Sta....."

Distance

Table 5 DImeDllcNI. orVeDt Cowl
(Clause 11.4)

51 Noml••• SocketDepth Wallnlckll_
No. Dla.eter Mi" 0'Socket, MI"

. mill mm mm
, (1) (2) (3) (4)

i) 40 to 63 20.0 1.8
ii) 75 to 90 22.0 2.0

iii) 110 to 160 24.0 2.0

mm mm nun nun
(I) (2) (3) (4) (5)

i) 40 SO.O 40.0 40.4
ii) SO 55.0 50.0 50.4
iii) 63 61.0 63.0 63.4
iv) 75 67.0 75.0 7S.5
v) 90 75.0 90.0 90.6

vi) 110 85.0 110.0 110.7
vii) 125 92.5 125.0' 125.7
viii) 140 100.0 140.0 140.8

ix) 160 110.0 160.0 160.8
NOTE-In pipeclipsusedto futen pipesto• wall,thedistance,
knownu thestand-ofTdistance,betweenthewanand thecenter
lineof the installed pipesshall not be lou tbantheappropriate
valUei liven inthistable.

16.1 Impact Test (Drop Test)

Whentestedby the methoddescribedin AnnexC, the
specimen shall not fracture or crack through its
completewall thickness.

17 WATER TIGHTNESS OF JOINT

The assembly of flttiDs with pipe tested for water
tightnessby the method described in Annex D, shall
show no visible leakage.

15 SULPHATED ASH CONTENT

Whentestedby the methoddescribed in AnnexB, the
sulphated ashcontentshallnotbemorethan 10percent
by mass.

14 TITANIUM DIOXIDE CONTENT

When tested by the method described in Annex At
the titanium:dioxide content shan not be less than
2.5 percent by mass.

sa N••I.a. Mlalm•• Clear OpeDID.
N•• Dla..ter (DIa.eter)

mm mm
(I) (2) (3)

i) 40 to 50 Equalto inaido
diameter of ftttin.

ii) 63 to 90 54.0
iii) II0to 140 63.0
iv) 160 75.Q

e'

13 RESISTANCE TO SULPHURIC ACID

When tested by the method described IS 12235
(Part 7), the mass of the specimen shall neither
increase by more than 0.32 g nor decrease by more
than 0.13 I. The effect of the acid on the surface
appearance of the specimen (roughening, bleaching
or blackening)shallbe ignored.

Table 4 DIDIenileDI .fAee..OpeDlap ,
(Clause 11.3)

12 PHYSICAL TEST REQUIREMENTS

11.1 VI••al Appearance

The internal and external surfaces of fittings shall be
smooth and clean, and free from groovings and other
defects. The ends shall be clean and shall be square
with the axis of the appropriate line. Slight shallow
longitudinal grooves or irregularities in the wall
thickness shall be permissible provided the wall
thickness remains within the permissible limits.

12.2 Stress Relief Test

When tested by the method described in IS 12235
(Part 6) the test specimen shall not show blisters,
excessive delamination or cracking or signs of.weld
line splitting. The weld line or lines may become
pronounced during the test, but this shall not be
deemed to constitute failure.

12.3 Vlc.t SoftenlD. Temperature

The Vicat softeningtemperature shallnot be less than
78°C when detennined in accordance with IS 6307.

The specimenfrom the fittingshall be supportedon a
suitableconcavesurface of radius equal to that of the
specimenensuring support at all ends.

11.4 Vent Cowl

Ventcowlsmaybeofsuitable lenghtwithperforations!
openings. The dimensions of wallthickness andsocket
depth may beas perTable S.

11.5 Pipe Clips

Pipe clipsmay beof GIlAnti-corrosive material. The
dimensionsof pipe clips may be as per Table 6.

4 



lot foracceptance tests specified inTable 7 shall be as
Jiven in Annex ~.

1Bble7 Acceptance and Type Tests
(Clauses 18.1 and 18.2)

51 Test Clause Aceeptlulee 1)pe
No. 'r.t Test
(I) (2) (3) E4) (5)

i) Colour 5 Y
ii) Dimensions 7.1. 7.2 Y
iii) .Workmanship 10 Y
iv) Visual appearance 12.1 Y
v) Sb'esIrelieftest ' 12.2 Y
vi) SulphatedIIh conlent IS Y
vii) Impact test (OroI'test) 16.1 Y

viii) Watertilhtn~ test 17 Y
ix) Vicatsoftening temperature 12.3 Y
x) Reaialance to sulphuric acid 13 Y

xi) Titanium dioxidecontent 14 Y

18.2 Type Test

Type tests indicated in Table 7 above shall be
conducted whenever a change is made in the polymer
composition, method of manufacture, or a new size of
fitting is to be introduced. However, if no change is

IS 14735 : 1999

envisaged, at least one samplefromeach size shallbe
subjected to type tests once in six months.

19 MARKING

19.1 Each fitting shall beclearly and indelibly marked
with the following:

a) Manufacturer's name or trade-mark. and
b) Nominal diameter of fitting and angle where

applicable

19.1.1 Batch number shall be marked on the carton/
packing.

19.2 DIS CertincaUon Marking

The fittings may also be marked with the Standard
Mark.

19.2.1 The use of the Standard Mark is governed by
the provisions of Bureau ofIndian Standard Act, 1986
and the Rules and Regulations made thereunder. The
details of conditions under which the licence for the
useof Standard Mark maybegranted to manufacturers
or producers may be obtained from the Bureau of
Indian Standards.

ANNEXA

(Clause 14)

DETERMINATION OF TITANIUM DIOXIDE CONTENT

A-I PRINCIPLE

A sample of the UPVC fitting is ignited in a furnace
and the resulting ash is boiled with sodium sulphate
and sulphuric acid. This solution is diluted with
distilled water and the concentration' of titanium
dioxide determined by spectrophotometry.

A-2 REAGENTS

A-2.1 Except where otherwise specified, only reagents
of recognized analytical grade and only water
conforming to IS 1070 shall be used.

A-2.2 Sulphuric acid (density 1 840 kg/m3)

A-2.3 Anhydrous sodium sulphate

A-2.4 Hydrogen peroxide (30 percent)

A-2~5 Sulphuric Acid - 10 percent solution (1 part
concentrated sulphuric acid addedto 9 parts ofdistilled
water).

A~2.' Rutile titanium dioxide of average assay93
percent titanium dioxide.

'4 ••

A-3 AfPAl{A~QS

A-3.1 Ultra violet/visible range spectrophotometer

'S

to read at 408.0 ± 0.2 nm.

A-3.2 Muffle furnace capable of beingmaintained at
850 :I:10°C.

A-3~ Analytical balance with 0.1 mg accuracy.

A-3.4 Hot Plate.

A-3.5 Porcelain or silica crucibles - SO ml volume.

A-~6 Thermometers capable of indicating the
required temperatures to an accuracy of ±2°C.

A-~7 Standard laboratory glassware.

A-4" PREPARATION OF TEST SAMPLE

The bulk sample shall be prepared by finely milling
section of fitting and theft mixing it uniformly. No
preconditioning of the test samples is required. Test
portions for analysis are randomly selected from this
bulk sample. ,

NaTE - F....ments orpieces obtained from animpact test may
also beused.
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A-5 PROCEDURE

A-S.t Standards Preparation

A-S.t.l Weigh approximately 100 mg of titanium
dioxide to the nearest 0.1 mg and record the mass.
Transfer the titanium dioxide to a 2So-ml beakerand
add 1.5 g of anhydrous sodium sulphate and SO ml of
concentrated sulphuric acid. Add boilingchips, cover
thebeaker with a watch glass,and heatto boilingpoint
on a hot-plate until the solid material has dissolved.

A-S.l.2 When the solution has cooled, add
approximately 100 ml of "distilled water, stirring
continuously. After cooling, transfer the solution to a
500-ml volumetric flask containing approximately
200 ml of distilled water, and make up to the mark
with distilled water.

A-S.2 Preparation of the Standard Curve

A-S.2.1 Prepare standard titanium dioxide solutions
in thefollowing concentrations: 0.00,0.02,0.04,0.06,
0.08and0.10 mglml by transferring 0, S.O, 10.0 IS.O,
20.0, and 25.0 ml of the standard solution into
separate50·ml volumetric flasks and dilute almost to
volume with 10 percent sulphuric acid solution. Add
2.0 ml of 30 percent hydrogen peroxide solution to
each of the volumetric flasks, dilute to volume with
10percentsulphuric acid solution,shake and leave in
a dark cupboard for approximately 30 min, with
occasional further shaking.

A-S.2.2 Using the spectrophotometer, determine the
absorbance of each solution at a wave length
of 408 nm using 1.0 cm cells with a blank of 2.0 ml
30 percent hydrogen peroxide in 50 milO percent"
sulphuric acid solution.

'A-S.2.3 From these results plot a standard curve
(absorbance versus concentration in mg/ml).

A-S.3 Sample Preparation

A-S.3.1 For samples containing in the region of 5
percent titanium dioxide weigh approximately 1.5 g
of the test portion.

A-S.3.2 For samples containing in the region of 0.6
percent titanium dioxide, weigh approximately 3.0 g
of the test portion.

A-S.3.3 Weigh the appropriate amount of sample
(A-S.3.1 or A-S.3.2) to the nearest0.1 mgand transfer
into a 50-ml porcelain or silica crucible Ind· record
the mass [M] ..

A-S.3.4 Heat the crucible, gently at first, with a
Bunsen burner until charrins is complete and the
evolution of copious white fumes has ceased.

6

A-S.3.5 Transfer the crucible to a muffle furnace
maintained at 8S0± lOGe and ignite to _ whiteor pale
grey ash. (This takes approximately 4 h.)

A-S.3.6 Allow the crucible to cool, then add 1.5 g of
anhydrous ammonium sulphate and 50 ml of
concentrated sulphuricacid. followed byboilingchips.
Cover the crucible with a watchglass and bring the
contents to a boil on the hot plate. A clear solution
should result.

NOTE - Sometimes thesolution isslightlycloudy,butthil hu
noeffectonthefinal result.

A-S.3.7 Allow the crucible to cool and then carefully
transfer the contents of the beaker containing200 ml
of distilled water. Thoroughly wash the crucible with
further aliquots of distilled water.

A-S.3.8 After cooling, transfer the solution to a
500-mlvolumetric flaskand make up the volume [VI]
with distilled water.

A-S.4 Determination or Titanium Dioxide In the
Sample Solut~on

A-S.4.1 Transfer 20 ml [V3] of the sample solution
prepared in A-S.3.8 to a 50-mt volumetric flask and
dilute almost to volume with 10 percent sulphuric
acid solution. Add 2.0 ml of 30 percent hydrogen
peroxide, make up to volume [V2] with 10 percent
sulphuric acid solution, shake and leave in a dark
cupboardfor 30 min, withoccasional furthershaking.

A-S.4.2 Determine the absorbance of the sample as
in A-S.2.2. Should the absorbance fall outside the
calibration range, repeat the determination using a
suitablealiquot of sample solution.

A-S.4.3 Determine the concentration (C), in mg/ml,
of titanium dioxide in the final solution, from the
standard curve.

A-6 CALCULATIONS

Titanium dioxide content shall be calculated as
follows:

Titanium dioxide content
in percent by mass of fitting

where

C = concentration of titanium dioxide in the
final solution in mglml:

M = mass of test portion sample in mg;
VI = total volume of sample solution in ml

(500):
V2 = volume of solution prepared in ml (SO);

and
V

J
= volumeof solution transferredout of total

volumeof sample solutioR, in ml (SO).
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ANNEXB

(Clause 15)

DETERMINATION OF SULPHATEDASH CONTENT

B-1 PRINCIPLE

Calcination with sulphuric acid treatment after
combustion. that is. by burning the substance and
transforming the residue into sulphates using
concentrated sulphuric acid and. finally, heating the
residue at 850°C until constant mass is reached.

B-2 REAGENTS

B-2.1 Sulphuric Acid (Density 1 840 kg/m3)

B-3 APPARATUS

B-3.1 Silica or platinum crucible. diameter of upper
portion 45 to 75 mm, height equal to the diameter.
The size shall be sufficient so that the crucible is not
more than half fi lied by the test portion sample.

B-3.2 Analytical balance with 0.1 mg accuracy.

B-3.3 Bunsen burner with silica triangle and tripod
or other suitable heating device.

8-3.4 Muffle furnace capable of being maintained at

850 ± 10°C.

8-3.5 Pipette of appropriatecapacity.

8-3.6 Dessicatorcontainingan effectivedryingagent
that does not react chemically with the ash
components.

NOTE -In somecases.theaffinity of theashforwater maybe
greaterthanthatofdryingagentscommonly used.

8-4 PROCEDURE

B-4.1 Prepare the crucible by heating in the muffle
furnace at 850 ± IOoe until constant mass is reached.
Allowit to cool in the dessicatorto roomtemperature,
but for atleast one hour and weigh to the nearest
0.1 mg (M,).

B-4.1 Introduceinto thecrucible2 to 5 g of thesample
and reweigh to the nearest 0.1 mg (M2) .. Heat the
crucible directly on the heating device so that the
sample burns slowly and loss of ash is avoided.
Continue this operation until no more smoke is
evolved.

8-4.3 Afterallowingthecrucibleandcontentsto cool,
add sulphuric acid dropwise by meansof a pipetteof
suitablecapacityuntil theresidue issoakedcompletely.

7

Heatcarefully on the heatingdeviceuntil theevolution
of smokeceases, takingcare to avoid spatteringof the
contentsof the crucible.

B-4.4 If, after allowingthe crucible to cool, carbon is
still evident, add 1 to S drops of sulphuric acid and
reheat until evolution of white fumes has ceased.

B-4.5 Place the crucible at the entranceof the muffle
furnace maintained at 850 ± 10°C (the temperature
in the entrance zone is about 300 to 400°C), then
advancethe crucibleslowly into the furnace. Calcine
slowly (to prevent loss of ash particles) for 30 min at
8S0 ± 10°C.

8-4.6 Removethe crucible from the furnace. Place it
in the dessicator, allow to cool to room temperature,
but for. atleast one hour, and weigh to the nearest
0.1 mg (M3) .

B-4.7 Calcine again, under the same conditions until
constant mass is reached, that is, until the results of
twoconsecutive weighings do not differ by more than
0.5 mg. The duration of heating in the furnace shall
not, however, exceed 3 h; if constant mass is not
attained after this time, the mass after 3 h shall be
used for calculating the test result. The residue after
calcination shall be white.

B-5 NUMBER OF DETERMINATIONS

Carry. out twodeterminations. Calculatethearithmetic
meanof the results. If the individual test resultsdiffer
fromtach otherby morethan 10percentof their mean,
repeat the procedure untiI two successive results do
not differ fromeach other by more than 10 percentof
their mean.

8-6 EXPRESSION OF RESULTS

The sulphated ash content shall be calculated as
follows:

Sulphated ash content in
percent by mass of fitting

where'

M I = mass of the crucible.
M

2
= mass of the crucible and test portion

sample, and
M) = mass of the crucible and residue.
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ANNEXC

(Clause 16.1)

IMPACT TEST (DROP TEST)

e-l The fitting specimen shall be conditioned for at
least30 minat a temperature of 0 ± l°C. The specimen
shall be dropped freely, in random positions, from a
heightof 2 m for DN up to 7S and 1m for DN above
75 m, onto a flat concrete floor, within 10 s of being
removed from the conditioning chamber.

C·2 The specimen shall be examined for breaks or
cracks.

NOTE -In thecontextof thistest, •damage, meansanyvisible
splitoranycomplete breakale in thebodyof theflUiD,. SUl'fKe
scratches, scullinl, orchippiol ofedles whichmay occurin the
teatdoesnotconstitute damale.

ANNEX D

(Clause 17)

WATER TIGHTNESS OF JOINT

D-l The jointed assembly of fitting with pipe shall be
tested for water tightness in an apparatus which
consists of end sealing devices for the open ends of
the fittings, one end connected to a hydraulic pressure
source which shall becapableof allowing the system
to be bled and the other end(s) blocked. The water

used being at ambient temperature. The hydrostatic
pressure shall be gradually increased to 0.05 MPa,
and maintained at 0.05 MPa for a .period of IS min.

D-2 The jointed assembly shall be examined for
leakage.

ANNEXE

(Clause 18.1)

SCALE OF SAMPLING AND CRITERIA FOR CONFORMITY FOR ACCEPTANCE TESTS

E-I LOT

E-1.1 All fittings in a singleconsignment, of the same
size and type, and manufactured underessentially the
same conditions shall constitute a lot.

E-1.2. For ascertaining conformity of the lot to the
requirements of the specification, samples shall be
tested from each lot separately.

E-2 COLOUR, WORKMANSHIP, VISUAL
APPEARANCE AND DIMENSIONAL
REQUIREMENTS

E-l.1 The number of test samples to be taken from
the lot, shall depend' on the size of the lot, size and
type of the fitting. This shall be in accordance with
Table B.

E-2.2 Tho fittings shall be selected at random from
the lot and in order to maintain the randomness of the

8

selection, a random number table shall be used. For
guidance and use of random number tables, IS 4905
maybereferredto. In the absenceof a randomnumber
table, the following procedure may be adopted:

Starting from any fitting in the lot, count them as
1,2.~ etc up to r and so on, where r is an integral
part of N/n, N being the number of fittings in the
lot, and, n the number of fi~tings in the sample.
Every rth fitting so counted shall be withdrawnso
as to constitute the required sample size.

E-3 OTHER ACCEPTANCE TESTS

The lot having satisfied the colour, workmanship,
visualappearance and dimensionalrequirements shall
be tested for otheracceptance tests u given in E-3.1
and E-3.2.

E-3.1 Stress ReDel and Impact (Drop 1\st)

E·3.1.1 The lot ·having satisfied the colour,

 



TallIe I Seale 01 SampliDI and Criteria
fer C..loraIlty fer Colour Workmanship,

Vlsul Appearance and Dimensional
Requirements
(Clause E-2.1)

sa N ber of sample Size Acceptance Rejection
No. Fltd ln Number Number

tile Lot

(I) (2) (3) (4) (S)
i) . Up to 500 SO 0 I

ii) 501 to 1200 80 I 2
iii) 1 201 to 3200 12S 1 2
iv) 3 201 to 10000 200 2 3

workmanship, visual appearance and dimensional
requirements, shall be tested for stress relief and
impact (drop test).

E·3~1.2 For this purpose, the procedure adopted for
sampling andcriteria for conformity shallbe thesame
as under £-1.1, using Table 9.

E·3.2 Sulphated Ash Content and Water Tightness

E·3.2.1 The lot having satisfied the colour,
workmanship, visual appearance, dimensional
requirements, stressreliefand impact(droptest),shall
be testedforsulphated ashcontentandwatertightness.

E-3.2.2 For this purpose, the procedure adopted for
sampling andcriteria forconformity shallbe thesame
as under E·2.2, using Table 10.

9
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Table 9 Seale 01 Sampllnl and Criteria
for Conformity lor Stress ReDeland Impact

(Drop Test)
(Clause E-3.1.2)

SI Number of Sample Size Acceptance Rejection
No. "ttl.pln Number Number

the Lot

(I) (2) (3) (4) (5)

i) Up to 150 8 0 1

ii) lSI to 280 13 0 1

iii) 281 to SOO 13 0 1

iv) SOl to 1200 20 0 1
v) 1 201 to 10000 32 I 2

Table 10 Scale of Sampllol and Criteria for
Conformity for Sulphated Ash Content and

Water TIghtness
(Clause E-3.2.2)

sa Number of Sample Size Acceptance ReJec:doD
No. FltUnpln Number Number

the Lot

(I) (2) (3) (4) (S)

i) Up to ISO 3 0 1

ii) 151 to 280 s 0 I

iii) 28110 500 S 0 I

iv) SOl to I 200 5 0 I

v) I 201 to 10000 8 0
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