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IS : 1554 (Part 1) - 1988

Indian Standard

SPECIFICATION FOR
PVC INSULATED ( HEAVY DUTY )
ELECTRIC CABLES
PART 1 FOR WORKING VOLTAGES UP TO AND INCLUDING 1100 V

( Third Revision )

0. FOREWORD

0.1 This Indian Standard ( Third Revision ) was
adopted by the Bureau of Indian Standards on 25
August 1988, after the draft finalized by Power
Cables Sectional Committee had been approved
by the Electrotechnical Division Council.

0.2 The current ratings of cables with general
purpose insulation covered in this standard are

given in IS : 3961 ( Part 2 )-1967*. The current
ratings of HR PVC cables are under preparation.

0.3 The current ratings of the cables covered by
this standard are covered in IS : 3961 ( Part 2 )-
1967*.

T he short circuit rati
this standard are under

fonman ~AF ~nkl A L.
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reparation.

0.5 Work is being taken up separately to identify
requirements and tests for fire retardant low
smoke ( FRLS ) cables. It is intended to bring
out these requirements either as a separate

*Recommended current ratings for cables: Part2
PVC-insulated and PVC-sheathed heavy duty cables.

standard or through an amendment to this
standard at a later date.

0.6 In the preparation of this standard, assistance
has been derived from the following:

a) IEC Pub 502 (1983 ) Extruded solid
dielectric insulated power cables for rated
voltage from | kV up to 30 kV. Interna-
tional Electrotechnical Commission,

b) BS 6346 : 1969 PVC insulated cables for
electricity supply.  British  Standards
insiiiuiion.

0.7 For the purpose of deciding whether a parti-
cular requirement of this standard is complied
with, the final value, observed or calculated,
expressing the resuit of a test, shail be rounded
off in accordance with IS : 2-1960*. The number
of significant places retained in the rounded off
value should be the same as that of the specified
value in this standard.

*Rules for rounding off numerical values ( revised ).

SECTION 1 GENERAL
1. SCOPE

1.1 This standard ( Part 1) covers requirements
and tests for armoured and unarmoured single-
core, twin-core, three-core and multi-core PVC
insulated and sheathed cables for electric supply
and controi purposes.

1.2 The cabies covered in this standard are suit-
able for use on ac single phase or three phase

( earthed or unearthed ) systems for rated volt-
ages up to and inciuding 1 100 V. These cables
may be used on d.c. systems for rated voltages up
to and including 1 500 V to earth.

Note — The cables conforming to thig standard
may be operated continuously at a power frequency
voltage up to 10 percent higher than the rated
voltage.

1.3 The cables covered in this standard are sui-
table for use where the combination of ambient
temperature and temperature rise due to load
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results in conductor temperature not exceeding
the following:

Type of Insulation Normal Short
Continuous Circuit
Operation  Condition

General purpose 70°C 160°C

Heat resisting 85°C 160°C

The selection of type of insulation rests with the
purchaser.

1.4 Armoured cahles ﬁr\pmﬁpd in this standard

AsT JfxraaUmave vavieo gt 3 E i) LA RLE A L

are suitable for use in mmes also. However, for
such cables, additional requirements have been
included wherever necessary [ see 3.1.1, 13.5.2,
15.3(c) and 17.2 1.

2. TERMINOLOGY

2.0 For the purpose of this standard, the follow-

ing definitions “in addition to those given in
IS : 1885 ( Part 32 )-1971*, shall apply.

2.1 Routine Tests — Tests made by the manu-
facturer on all finished cable lengths to demon-
strate the integrity of the cable.

2.2 Type Tests — Tests required to be made
before supply on a general commercial basis a
type of cable in order to demonstrate satisfactory
performance characteristics to meet the intended

application.

Note — These tests are of such a nature that
after they have been made, they need not be
repeated unless changes are made in the cable mate-
rials or design which’ might change the performance
characteristics.

2.3 Acceptance Tests — Tests carried out on
samples taken from a lot for the purpose of

At a1t e

acceplancc of the lot.

2.4 Optional Tests — Special tests to be carried
out when required, by agreement between the
purchaser and the supplier.

SECTION 2 MATERIALS
UCTOR

COND

. xar

3.1 The conductor shall be composed of plain
o h
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3.1.1 Mining cables o be used in gassy mines

shall be of copper conductor only.

9. U

4.1 The insulation shall be in
with 4.1.1 or 4.1.2, as applicable.

LATION
accordance

B la dmntanlenal _aanlk..lawe. Dars
1w Ulc\-lllll\va‘l vwauulal] rait

conductors and accessories for electricity supply.

tSpecification for cdnductors for insulated electric
cables and flexible cords ( first revision ).

11 Cablan
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4.1.1 General Purpose Insulation — The insula-
tion shall be of Type A PVC compound conform-

mg to the reqmrements of IS : 5831-1984*, ;

4.1.2 Heat Resisting Insulation — The insulation
shall be of Type C PVC compound conforming
to the requirements of IS : 5831-1984*,

5. FILLER AND INNER SHEATH

5.1 The filler and inner sheath shall be of the
following:

a) Unvulcanized rubber, or
b) Thermopiastic materiais, or
¢) Proofed tape ( for inner sheath only ).

5.2 Unvuicanized rubber or thermoplastic
material used shall not be harder th

uuuuuuuuuuuuuuuuu AIWVE UV AIUINVWVL MG “ Dv{‘ ,‘e’d
for insulation ( 4.1 ) and for outer sheath ( 7 1 )
The materials shall be chosen to be compatible
with temperature ratings of the cable and shall

have no deleterious effect on any other component

Af tha ankia
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6. ARMOURING

6.1 Armouring shall be of the following:
a) Galvanized round steel wire,
b) Galvanized steel strip, or
¢) Any metallic non-magnetic wire/strip.

6.2 The galvanized steel wires/strips shall comp I
with the requirements of IS : 3975-1979t.
requirements of non-magnetic material shal! be
as agreed to between the purchaser and the
supplier.

7. OUTER SHEATH

7.1 The outer sheath shall be
with 7.1.1 or 7.1.2, as applicable.

in accordance

7.1.1 For Cables with General Purpose Insula-
tion chall he aof Tune ST 1

PVC compoﬁ’n‘hvéor;}‘:r;ﬁ.lnvgwt; ‘;flewrequlremcnts
of IS : 5831-1984*,

7.1.2 For Cables with Heat Resisting Insula-

tion — The outer cheath ghall ha sf Tunn OT 2
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PVC compound conforming to the requirements
of IS : 5831-1984*,

*Specification for PVC insulation and sheath of
electric cables ( first revision ).

tSpecification for mild steel wires, strips and tapes
for armouring of cables ( first revision ).

page 6 of 26



SECTION 3 CONSTRUCTION
8. CONDUCTOR

8.1 The construction of conductor shall be as
follows:

Nominal Copper  Cross- Soligj Flexibility
mm?® Sectional  Stranded Class Ref
Aluminium to IS : 8130-
mm? 1984*
— s Solid Class 1
1'5t0 6 2'5to 10 Solid/ Class 1
stranded  for solid
Class 2
for stranded
10 and 16 and Stranded Class 2
above above

8.2 Cables with red'uced neutral conductor shall

mwim mlmas aa mmimsaea ime T L1, ¢
have sizes as given in Table 1.

TABLE 1 CROSS SECTIONAL AREA OF REDUCED
- NEUTRAL CONDUCTORS

CROsS SECTIONAL AREA
OF REDUCED NEUTRAL

NoMINAL CROSS SECTIONAL
AREA OF MAIN CONDUCTOR

CONDUCTOR
o (€)]
mms? mm?
25 16
35 16
50 25
70 35
95 50
120 70
150 70
185 95
240 120
300 150
400 185
500 240
630 300

IS : 1554 ( Part 1) - 1988

TABLE 2 THICKNESS OF INSULATION
[ Clauses 9.2, 9.3 and 15.1(c) ]

NOMINAL AREA

NomiNAL THICKNESS OF
oF CONDUCTOR

leyLA‘rION (1)
Single Core

Single Core

9. INSULATION

9.1 The conductor shall be provided with PVC
insulation applied by extrusion.

9.2 Thickness of Insulation — The average thick-
ness of insulation shall be not less than the
nominal value ( 4 ) specified in Table 2.

*Specification for conductor for insulated electsic
cables and flexible cords ( first revision ).

Sign ot
Verm

w

Armoured Unarmoured

Cables and Multi-

core Cables
(1 Q) @A)
mm? mm mm
15 1'1 08
2°5 12 09
4 1'3 10
6 1'3 1°0
10 13 10
16 1'3 10
25 15 12
35 1'5 1-2
50 17 1'4
70 17 1°4
95 1'9 1°6
120 1'9 1"6
150 21 18
185 23 20
240 2's 22
300 27 2°4
400 30 2°6
500 34 30
630 39 34
800 39 34
1 000 39 34

9.3 Tolerance on Thickness of Insulation —

anon — The
smallest of the measured values of thickness of
insulation shall not fall below the nominal value

(#in mm ) specified in Table 2 by more than 0'1
mm +0°1 .

9.4 Application of Insulation — The insulation
shall be so applied that it fits closely on the
conductor and it shall be possible to remove it
without damage to the conductor,

10. CORE IDENTIFICATION

10.1 Cores shall be identified by different colour-

ing of PVC insulation by adopting the following
scheme:

a) 1 Core : red, black, yellow, blue or natural
( non-pigmented );

b) 2 Cores : red and black;
c) 3 Cores : red, yellow and blue;
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d) 4 Cores : red, yellow, blue and black;

e 5 %ores : red, yeilow, blue, black and grey;
an

f) 6 Cores and above: Two adjacent cores
( counting and direction core ) in each
layer, blue and yellow, remaining cores
grey, or in accordance with the scheme
given in 10.3, S

10.2 For reduced neutral conductors, the insula-
tion colour shall be black.

10.3 For cables having more than 5 cores, as an
alternate to the provisions of 10.1, the core
identification may be done by numbers. In that
case, the insulation of cores shalt be of the same
colour and numbered sequentially, starting with
number 1 for the inner layer. The numbers shall

be printed in Hindu-Arabic numerals on the outer
surface of the cores. All the numbers shail be of
the same colour wl}ich shall contrast with the
colour of the insulation. The numerals shail be
legible.

10.3.1 Arrangement of Marking — The numbers
shall be repeated at regular intervals along the
core; consccutive numbers being inverted In
relation Lo each other.

When the number is 2 single numeral, a dash
shall be placed underneath it. If the number
consists of two numerals, these shall be disposed
one below the other and a dash placed below the
lower numeral, The spacing 4 between consecutive
numnbers shall not exceed 50 mm. The arrange-
ment of the marks 1s shown in Fig. 1.

11. LAYING UP OF CORES

11.1 In twin, three-and multi-core cables, the
cores shail be laid up together with a suitable
lay; the outermost layer shall have right-hand
lay and the successive layers shall be laid with
opposite lay; where necessary, the interstices shall
be tilled with non-hygroscopic material.

11.2 The reccommended plan for lay-up of cores
up to 100 is given in Table 3.

12. INNER SHEATH

12.1 The laid up cores shall be provided with
inner sheath applied either by extrusion or by

-._ﬁ.__..

wrapping. It shall be ensured that the shape is as
circular as possible.

12.2 The inner sheath shall be so applied that it
fits closely on the laid up cores and it shall be
possible to remove it without damage to the

incnlatinn
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2.3 Thickness of Inner Sheath — The thickness
of the inner sheath shall be as given in Table 4.
Single core cables shall have no inner sheath,

12.3.1 When one or more layers of binder
tapes are applied Over the laid up cores, the
thickness of such tapes shall not be construed as
part of the inner sheath.

13. ARMOURING

13.1 Application

13.1.1 Armouring shall be applied over the
insuiation in case of single core cables and over
the inner sheath in case of twin-, three-and multi-
core cables.

13.1.2 The armour wires/strips shall be applied
as closely as practicable.

13.1.3 The direction of lay of the armour shall
be left hand. For double wire/strip armoured
cables, this requirement shall apply to the inner
layer of wires/strips. The outer layer shali, except
in special cases, be applied in the reverse the
direction to the inner layer and there shall be a
separator of suitable non-hygroscopic material,
such as, plastic tape, bitumenized cotton tape,
bitumenized hessian tape, rubber tape, proof tape,
etc, between the layers of armour wires/strips.

13.1.4 A binder tape may be provided on the

e b

atiivel.

13.2 Type of Armour — Where the calculated
diameter below armouring does not exceed 13
mm, the armour shall consist of galvanized round
steel wires. Where the calculated diameter below
armouring is greater than 13 mm, the armour
shall consist of either galvanized round steel
wires or galvanized steel strips.

13.2.1 In the case of single core cables intended
for use on a.c. systems, the armouring shall be
of non-magnetic material,

4 0
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F16.1 CoREe IDENTIFICATION BY NUMBERS
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1-6
1-7
1-8
2-8
3-8
3-9
3.10
4-10
5-10
5-11
5-12
0-6-12
1-6-12
1-7-12
1-7-13
2-7-13
2-8-13
2.8-14
2-8-15
3-9.14
3-9-15
3.9-16
4-10-15
4-10-16
4-10-17
5-11-16
5-11-17
5-11-18
5-12-18

TABLE 3 LAY-UP OF CORES

Na aw
ANV UE

CORES
0]

69

NoTte I — The figures indicaie ihe number of cores ifi each

( Clause 11.2)

Tavorm
aAY-UT

)
0-6-12-18
1-6-12-18
1-6-12-19
1-6-13-19
1-7-13-19
1-7-13-20
2-8-13-19

A" Qe 14_10
LU AT A S

2-8-14-20
2-8-14-21
3.9-14-20
3-9-15-20
3-9-15-21
3-9-15-22
3-9-16-22
4-10-16-21
4-10-16-22
4-10-76-23
4-10-17-23
4-11-17-23
5-11-17-23
5-11-17-24
5-11-18-24
5-12-18-24
0-6-12-18-24
1-6-12-18-24
1-6-12-18-25
1-7-12-18-25
1-7-13-18-25
1-7-13-19-25

1-7-13-19-26

2-8-13-19-25
2-8-14-19-25
2-8-14-20-25

No, aw
NG, OF

CORESs
m

100

5 cores in the first, 11 cores in the second and 18 cores in the third layer, etc.

Note 2 — This table is for guidance only,

aNVas

1. £ 11 10
SULVEISIVE 1aytTr, 1VI CAQAUUPIC, J=11°10 LlLICA LY,

)
2-8-14-20-26
2-8-14-20-27
2.8-14.21-27
3-9-15-20-26
3-9-15-21-26
3-9-15-21-27
3-9-15-21-28

2.0_1£.72_29
]

4-10-15-21-28
4-10-16-22-27
4-10-16-22-28
4-10-16-22-29
4-10-16-23-29
4-10-17-23-29
5-11-17-23-28
5-11-17-23-29
5-11-17-23-30
5-11-17-24-30
5-11-18-24-30
0-6-11-18-24-30
0-6-12-18-24-30
1-6-12-18-24-30
1-6-12-18-24-31
1-6-12-18-25-31
1-6-12-19-25-31
1-6-13-19-25-31
1-7-13-19-25-31
1-7-13-19-26-31
2-8-13-19-25-31
2-8-14-19-25-31
2-8-14-20-25-31

ate: 2026.98.19
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TABLE 4 THICKNESS OF INNER SHEATH
{ Clauses 12.3 and 15.1( ¢ ) ]
All dimensions in millimetres.

Terrmwrarman An
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CALCULAIED LDIAMUEIERK UVENR
INNER SHEATH

LAmD up COREs

{ Rer 1S :'10462 ( ParT 1 ) 1983‘ ] ( MiNIMUM )

Over Up to and

Including

0 @ o

— 25 03
28 as 04
35 45 05
45 55 06
55 — 07

*Fictitious calculation method for determination
of dimensions of protective coverings of cables:
Part. 1 Elastomeric and thermoplastic
cables.

insulated

13.3 Dimensions — The dimensions of galvanized
steel wires and strips shall be as specified in

Table 5.

armour shall be measured. The result, when

gcorrectad to ’,ﬂ°r‘ shall comnly with the apnro-
bl Ly het 4 2

WUEAY DRl

priate values glven in Table 6.

i3.5.Z in case of cabies for use in mines, the
resistance of armour shall not exceed that of
the conductor as specified in IS : 8130-1984* by
more than 33 percent. To satlsfy this, substitu-
txon ot' galvamzed steel wires/strips in armburing
by the required number of tinned copper wires/

strips is permissible.
14. OUTER SHEATH

14.1 The outer sheath shall be applied by
extrusion. It shall be applied:

a) over the insulation in case of unarmoured
single-core cables;

b) over the inner sheath in case of unarmoured

twin, three-and multi-core cables; and

saia v TR ATVVIW WAVIVS, Gaatae

c) over the armouring in case of armoured

TABLE 5 DIMENSIONS OF ARMOUR — ROUND

WIRES AND STRIPS
All dimensions in millimetres.
CALCULATED -DIAMETER NoMINAL NoOMINAL
UNDER ARMOUR THICKNESS DIAMETER
[ ReF IS :10462 OF STEEL oF RounDp
( PART 1 )-1983* ] STRIP WIRE
Over Up to and‘
Including
(¢)) 2 3) “@
a) For all diameters in 0'8 ~—
excess of 13
or
b) — 13 — 1°40
13 25 0'8 1°60
25 40 08 2:00
40 55 1'4 2°50
55 70 14 315
—_— 14 400

70

Note — (a) and (b) indicate the methods of
practice in the application of armouring.
*Fictitious calculation method for determination

of dimensions of protective coverings of cables: Part
1 Elastomeric and thermoplastic insulated cables.

13.4 Joints — The joints in armour wires/strips
shall be made by brazing or welding and the
surface irregularities shall be removed Ajoint in
any wu‘e/sil‘ip shall be at least 300 mm from the
nearest joint in any other wire/strip in the

completed cable.

13.5 Resistance

13.5.1 If specified by the purchaser, the d.c.
resistance of the pgalvanized steel wire/strip

cables.

14.2 The outer sheath shall be so annlu-d that if

fits closely over insulation inner sheath/armourmg
It shall be possible to remove it without damage
to the insulation/inner sheath.

ween the purchaser and the suppher
14.4 Thickness of OQuter Sheath

14.4.1 Unarnmoured Cables — The  average
tbickness of PVC outer sheeth of unarmoured

dele blldll UC not xcaa llldll lllC IlUlllllldl leuc
specified under col 3 of Table 7 and the smallest
of the measured values shall not be less than the
minimum value specified in col 4 of Table 7.

NoTte — In case of multi-core unarmoured cables,
it is permissible to supply the inner and outer
sheaths in a single extrusion out of the material
intended for outer sheath. The thickness of such
extruded sheath shall be not less than the sum of the
inner sheath thickness specified in Table 4 and the
nominal outer sheath thickness specified in col 3 of
Table 7 and the smallest of the measured values
shall not be less than the sum of the inner sheath
thickness specified in Table 4 and the minimum
'},‘a'l;]le c7>f outer sheath thickness specified in col 4 of

able

14.4.2 Armoured Cables — The minimum
thickness of PVC outer sheath of armoured cables

am | R P ammamzieanl sialeen £ 4 N amal

ahn
Dlldll not ldll UCIUWwW lllC IIUulllldl leUC \ ls ) apc&l-

fied in Table 7 by more than 02 mm + 02 #s.

‘Spcciﬁcation for conductor for insulated electric
cables and flexible cords ( first revision ).

6
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TABLE 7 THICKNESS OF OUTER SHEATH
[ Clauses 14.4.1, 14.4.2 and 15°1(c) ]
All dimensions in millimetres.

CALCULATED DIAMETER MiniMuM THICKNESS
UNDER THE QUTER SHEATH THICKNESS OF OUTER OF OUTER SHEATH
[ Rer IS : 10462 LBART 1)-1983*] SHEATH FOR l{NARMOURED CABLES FOR ARMOURED CABLES
bver Up to and - ,gc:minal Minimum
Including

(I ) (&)] 4) ®

- 15 1-8 1-24 1-24

15 25 20 1-40 1-40

25 35 22 1-56 1-56

3 40 2+4 1-72 172

40 45 . 26 1-88 1-88

45 50 2:8 2:04 ' 2:04

50 55 30 220 220

55 60 32 236 2:36

60 65 34 2-52 2:52

65 70 36 2-68 2-68

70 75 3-8 2:84 2:84

75 — 40 3-00 3-00

*Fictitious calculation method for determination of dimensions of protective coverings of cables: Part 1
Elastomeric and thermoplastic insulated cables.

SECTION 4 TESTS 15.1 Type Tests — The following shall constitute

15. CLASSIFICATION OF TESTS type tests:
Tests For Requirements, For Test Method,
Ref to Ref to Part No, of

IS : 10810*
a) Tests on conductor:

1) Annealing test ( for copper ) IS : 8130-1984% 1
2) Tensile test ( for aluminium ) IS : 8130-1984t 2
3) Wrapping test ( for aluminium ) IS : 8130-1984% 3
4) Conductor resistance test IS : 8130-1984% 5
b) Test for armouring wires/strips Table 5§ and 36 to 42
IS : 3975-1979%
¢) Test for thickness of insulation 9, 12, 14, 6
and sheath Table 2, Table 4
and Table 7
d) Physical tests for insulation and
outer sheath:
1) Tensile strength and elongation IS : 5831-1984§ 7
at break
2) Ageing in air oven IS : 5831-1984§ 11
3) Shrinkage test IS : 5831-1984s 12
4) Hot deformation IS : 5831-19848 15

*Methods of test for cables.

tSpecification for conductors for insulated electric cables and flexible cords ( first revision ).
tSpecification for mild steel wires, strips and tapes for armouring of cables ( first revision ).
§Specification for PVC insulation and sheath of electric cables ( first revision).

3:20:8648
easonIRAPS-CRIS
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IS : 1554 ( Part 1) - 1988

Tests

5) Loss of mass in air oven
R) Hoat chnnlr toct

V) ARAVGL Jiaivea wwob

7) Thermal stability
e) Insulation resistance test

f) High voltage test ( water
immersion test )
g) High voltage test at room

temperature
h) Flammability test

For Requirements, For Test Method,

Ref to Ref to Part No. of
IS : 10810*
IS : 5831-1984% 10
IS : 5831-1984+ i4
IS : 5831-1984% See Note
IS : 5831-1984t 43
16°3 45
162 45
164 53

NoOTE — Under preparation. In the meantime, test method in IS : 5831-19841 shall be followed.

*Methods of test for cables.

tSpecification for PVC insulation and sheath of electric cables ( first revision ).

15.2 Acceptance Tests — The following

constitute acceptance tests:
a) Annealing test ( for copper ),
b) Tensile test ( for aluminium ),

¢) Wrapping test ( for aluminium ),
d) Conductor resistance test,
e) Test for thickness of insulation and sheath,

f) Tensile strength and elongation at break
of insulation and sheath,

g) Insulation resistance test, and
h) High voltage test at room temperature.

15.2.1 A recommended sampling plan for
acceptance tests is given in Appendix A.

15.3 Routine Tests — The following shall consti-
tute routine tests:

a) Conductor resistance test,

b) High voltage test at room temperature,
and

¢) Armour resistance test (for mining
cables ).
15.4 Optional Tests — The following shall

constitute optional tests:

a) Cold bend test,
b) Cold impact test, and

¢) Armour resistance test ( for other than

mining cables ).

XGPS-CRIS
\w Delhi

shall

16. DETAILS OF TESTS

16.1 General — Unless otherwise stated, the
tests shall be carried out in accordance with the
appropriate part of IS:10810*; taking into
account additional information given in this
standard.

16.2 High Voltage Test at Room Temperature —
The cable shall withstand an a.c. voltage of 3 kV
(rms ) or a dc voltage of 7°2 kV. The duration
of test shall be 5 minutes for each connection.

16.3 High Voltage Test ( Water Immersion Test )

16.3.1 a.c. Test — The core or cores ( not
exceeding five cores in the case of multicore
cables ) shall be carefully removed from a sample
approximately 3 m long taken from the finished
cable. They shall be s immersed in water bath
that their ends protrude at least 200 mm above
the water level. The temperature of the water
bath shall be 60.13°C for cores with general
purpose FVC insulation and 70-+3°C for cores
with heat resisting PVC insulation. After 24
hours, a voltage of 3 kV ( rms ) shall be applied
between the conductors and water. This voltage
shall be raised to 6 kV ( rms ) within 10 seconds
and held constant at this value for 5 minutes. If
the sample fails in this test, one more sample
shall be subjected to this test. There shall be no
failure in the repeat test.

16.3.2 d.c. Test - The cores which have passed
the preliminary test in 16.3.1 shall be subse-
quently tested with a d.c. voltage of 1'2 kV in the
samc water bath at the same temperaiure. The
core shall withstand this voltage for 240 hours
without breakdown.

Note — The selected cores shall represent all
colours included.

*Methods of test for cables.

page 13 of 26
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16.4 Flammability Test — Period of burning after
removal of the flame shall not exceed 60 seconds
and the unaffected ( uncharred ) portion from the

tha fnp clamn shall be at leact

lawan adaas o
Vigiilp  Saidaa “ey avaoe

IVYTLL vugY Vi v

50 mm.

SECTION 5 IDENTIFICATION, PACKING
AND MARKING

17. IDENTIFICATION

17 1 Man ufacturer S Identiﬁcation — The manu-

ldblulcl blldll UC Jucuuucu l.l.llUUquut LuC }Cllslll
of the cable by means of a tape bearing the
manufacturer’s name or trade-mark, or by
manufacturer’s name or trade-mark being indent-
ed, printed or embossed on the cable. In case

none of these methods can be employed, or if the

purchaser so desires, colour identification threads
in accordance with a scheme to be approved by
the Bureau of Indian Standards shail be employ-
ed. The indentation, printing or embossing shall
be done only on the outer sheath.

17.2 Cable Identification — In order to distin-
guish these electric cables from telephone cables,
the word ‘ELECTRIC’ shall be mdented prmted
or embossed throughout the length of the cable.
in case of cabies iniended for use in mines, ihe
word ‘MINING’ also shall be indented, printed
or embossed throughout the length of the cable.
The indentation, printing or embossing shall be

done only on the outer sheath.

17.2.1 Cables with heat resisting insulation
suntable for 85° C conductor tcmperature shall be
identified uy the letters ‘HR 85’ marked on it in

any of the manner specified in 17.2.

17.3 Cable Code — The following code shall be
used for designating the cable:
Constituent Code Letter
Aluminium conductor A
PVC insulation Y
Steel round wire armour \"
Steel strip armour
Steel doubie round wire armour WW
Steel double strip armour FF
PVC outer sheath Y

NoTE — No tode letter for conductor is required
when the conductor material is copper.

18. PACKING AND MARKING

1
b

o

IS : 10418-1972* ) of suitable size and packed.
The ends of the cable shall be sealed by means of
non-hygroscopic sealing material.

18.2 The cable shall carry the following informa-
tion stencilled on the drum:

a) Reference to this Indian Standard, for
example, Ref IS : 1554 ( Part 1 );

b) Manufacturer’s name, brand name or

trade-mark;
¢) Type of cable and voltage grade;

d) Number of cores;
¢) Nominal cross-sectional area of the

r-nndnrtnr

LULGRIVE

f) Cable code;

g) Colour of cores (in case of single core
cables );

h) Length of the cabie on the drum;
j) Number of lengths on drum ( if more than
one );

k) Dnrectxon of rotation of drum ( by means
01 an arrow ),

m) Approximate gross mass;

n) Running end of cable;

p) Country of manufacture; and
q) Year of manufacture.

18.2.1 The cable ( drum ) may also be marked
with the Standard Mark.

Note — The use of the Standard Mark is governed
by the provisions of the Bureau of Indian Standards
Act 1986 and the Rules and Regulations made
thereunder. The Siandard Mark on products covered
by an Indian Standard conveys the assurance that
they have been produced to comply with the

requirements of that standard under a well defined

system_ of inspection, testing and quality control
which is devised and supervised by BIS and operated
by the producer. Standard marked products are also
confmuously checked by BIS for conformlty to that
standard as a further safeguard. Details of condi-
tions under which a licence for the use of the
Standard Mark may be granted to manufacturers or
producers may be obtained from the Bureau of

Indian Standards.

.Y O st £ Ao
TepoeLiuvalion 10l Uiy
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IS : 1554 ( Part 1) - 1988

DIX A
15.2.1)

SAMPLING OF CABLES

A-1. LOT

A-1.1 In any consignment, the cabies of same size
manufactured under essentially similar conditions
of production shall be grouped together to consti-

tute a lot.

AN QOATILY N
Ak, ODULALL U

A-2.1 Samples shall be taken and tested from
each lot for ascertaining the conformity of the lot
to the requirements of the specification,

A-2.2 The number of samples to be selected shall
depend on the number of drums in the lot as
indicated beiow. These sampies shaii be taken at
random:

A-2.2.1 In order to ensure the randomness of
selection, random number tables shall be used ( see
1S : 4905-1968~* ),

A2 NITRADDD NLD TOCTC ANTY O
A™Te AVULVADL/MN UL LIRS ALV O

FOR CONFORMITY

NDTTEDTMNAN
INLALUAN

A-3.1 Suitable length of test sample shall be taken
from each of the drums selected. These test
sampies shail be subjected to each of the accep-
tance tests ( see 15.2). A test sample is called
defective if it fails in anv of the accentance tests

A g 2 2% a%RaS ais AV BVVV I siivY LV Ue

If the number of defectives is less than or equal
to the corresponding permissible number given
in A-2.2 the lot shall be declared as conforming to
the requirements of acceptance tests; otherwise

- b
Ve

*Methods for random sampling.

Number of Drums Number of Drums Permissible
in the Lot to be Taken Number of
as Sample Defectives
N n a
Up to 50 2 0
51 to 100 5 o
101 to 300 13 0
301 to 500 20 1
501 and above 32 2
11
Signatu ot

Date:2
13:20:56%8
Reason[IRgPS-CRIS
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BIS is a statutory institution established under the Bureauv of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and qualitycertification of
goods and attending to connected matters in the country,

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in
any form without the prior permission in writing of BIS. This does not preclude the free use, in the
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS.

. Revision of Indian Standards

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are
issued from time to time. Users of Indian Standards should ascertain that they are in possession of
the iatest amendments or edition. Comments on this indian Standard may be sent to BiS giving the
following reference:

Amendments Issued Since Publication

Ameand No, Date of Issue Text Affected

BUREAU OF INDIAN STANDARDS

Headquarters ;

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002
Telephones : 331 01 31, 3311375 Telegrams : Manaksanstha
{ Common to aii Offices )

Regional Offices : Telephone

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 331 01 31
NEW DELHI 110002 (3311375

Eastern : 1/14 C. I. T. Scheme Vii M, V.I.P. Road, Maniktoia 37 86 62
CALCUTTA 700054

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 53 38 43

Southern ; C.i.7. Campus, iV Cross Road, MADRAS 600113 235 02 16

Western : Manakalaya, E9 MIDC, Marel, Andheri ( East) 632 92 95

BOMBAY 400093

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE.
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR.
PATNA. TRIVANDRUM,

F’T‘lr;tod at Slmco”lsrlnting Press. Dethi. India
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AMENDMENT NO. 1 JUNE 19%4
TO
IS 1554 (Part1) : 1988 SPECIFICATION FOR PVC
INSULATED (HEAVY DUTY ) ELECTRIC CABLES

PART 1 FOR WORKING VOL:!'AGES UP TO AND
INCLUDING 1100V

( Third Revision )
( Page 1, clause 0.3 ) — Delete this clause and renumber the subsequent
clauses.
( Page 1, clause 0.5 ) — Substitute the following for the existing clause:

‘0.4 A special category of cables with improved fire performance has been
included in this standard. Classification of such cables is given in Appendix A/’

( Page 1, clause 1.1 ) — Insert the following new clause 1.2 after 1.1 and
renumber the subsequent clauses:

‘1.2 This standard also covers cables with improved fire performance,
categories C1 and C2, as given in Appendix A. For such cables additional
requirements have been included wherever necessary in 7.1.3, 15.1.1, 15.2.1 and
17.2.2).

NOTE — Normal cables to this standard can be classified as meeting the requirements of
category 01.

[ Page 2, clause 6.1(b) ] — Substitute ‘formed wire’ for ‘strip’.
( Page 2, clause 6.2 ) — Replace first sentence by the following:

‘The galvanized steel wires/formed wires/tapes shall comply with the
requirements of IS 3975 : 1988, except that the provisions of 3.3.1 and 3.3.2 of
IS 3975 shall not apply.’

( Page 2, clause 7.1.2 ) — Inscrt the following new clause 7.1.3 after 7.1.2:

“7.1.3 For cables with improved fire performance, the outer sheath shall, in
addition, meet the requirement of tests applicable for the required category
(see15.1.1 and 15.2.1).

Gr1 1



( Page 3, clause 8.1, Informal table, captions for col 1 and 2 ) — Substitute
the following for the existing:

‘Nominal Cross Sectional Area

) L
Copp%r Alumn%mm
mm mm

( Page 4, clause 10.3.1, para 2 ) — Delete letter ‘d’ in line five; also delete
the last sentence.

(Page 4, Fig. 1 ) — Delete.
(Page 6, clause 14.4.2 ) — Substitute the following for the existing:

‘14.4.2 Armoured Cables — The thickness of outer sheath shall be not less than
the minimum value specified in col 5 of Table 7.’

(Page 8, clause 15.1 ) — Insert the following new clause 15.1.1 after 15.1:

‘15.1.1 The following shall constitute additional type tests for cables with
improved fire performance as per the categories given in Appendix A:

Category Tests For require-  For Test Methods, Ref.
ment, Ref Part No. of IS 10810
) @ 3 “)
01 No Additional tests — —_
C1 a) Oxygen index test 16.5 58 (Under preparation)
b) Flame retardance 16.6 61
test on single cable
c) Flame retardance 16.7 62
test on bunched cables
d) Temperature index 16.10 Under consideration
C2 a) Oxygen index test 16.5 58 (Under preparation)
b) Flame retardance 16.6 61
test on single cable
c¢) Flame retardance 16.7 62
test on bunched cables



d) Test for specific 16.8 Under Consideration
optical density of smoke

e) Smoke density 16.11 63

f) Test for halogen acid 16.9 59
gas evolution

g) Temperature index 16.10 Under consideration

NOTES :
1. For category C1, tests (a) and (d) are to be performed on
samples taken from outer sheath, as applicable, and prepared in the manner given in the
refevant test method.

2. For categpry C2, tests (a), (e), (f) and (g) are to be performed on samples taken
from outer sheath, as applicable, and prepared in the manner given in the relevant test
method.

( Page 9, clause 15.2 ) — Add clause 15.2.1: and renumber the existing
clause as 15.2.2.

‘15.2.1 The following shall constitute additional acceptance tests for cables with
improved fire performance as per the categories given in Appendix A:

Category Test
01 No additional Test
C1 a) Oxygen index test

b) Flame retardance test on
single cable

C2 a) Oxygen index test

b) Flame retardance test on
single cable

c) Test for specific optical
density of smoke

d) Test for halogen acid gas
evolution

e) Test for smoke density



( Page 10, clause 16.4 ) — Add the following clauses:
‘16.5 Oxygen Index Test

The test on samples of inner/outer sheath (as applicable) shall be done at
27 + 2°C. The oxygen index shall not be less than 29.

16.6 Flame Retardance Test on Single Cables

After the test, there should be no visible damages on the test specimen within 300
mm from its upper end. Marks from fixing devices, soot or changing of the colour
are not considered damages.

16.7 Flame Retardance Test on Bunched Cables

After burning has ceased, the cables should be wiped clean and the charred or
affected portion should not have reached a height exceeding 2.5 m above the
bottom edge of the burner, measured at the front and rear of the cable assembly.

NOTE — Requirements for this test are split in 3 categories i.e. A, B and C as described in
IS 10810 ( Part 62 ) : 1993. For the purpose of this standard, category B and C test
methods shall be used. In the absence of any special requirements for method B, method C
shall be used for both the categories C1 and C2.

16.8 Test for Specific Optical Density of Smoke
Under Consideration.
16.9 Test for Halogen Acid Gas Evolution
The level of HC1 evolved shall not exceed 20 percent by weight.
16.10 Test for Temperature Index
The measured value of Temperature Index shall be 21 at a temperature of 250°C.
16.11 Smoke Density
Under consideration.’
(Page 10, clause 17.2.1 ) — Add new clause:

‘17.2.2 The following special cables shall be identified by indenting, embossing
or printing the appropriate legend on the outer sheath threughout the cable length,
in addition to the existing marking requirements.’



Type of Cable Legend

i) Improved fire performance
or Category C1

ii) Improved fire performance
for Category C2

FR

FR—LSH

( Page 11, Appendix A ) — Insert the following new ‘Appendix A’ and
renumber the existing ‘Appendix A’ as ‘Appendix B’:

APPENDIX A

(Clauses 0.4,1.2and 15.1.1)
CLASSIFICATION OF CABLES FOR IMPROVED FIRE

PERFORMANCE
Category Environment Description Type
01 Cables in open areas —
C1 Cables in constrained areas FR
C2 Cables in constrained areas FR—LSH

with limited human activity
and/or presence of sophisticated
systems

(ETDO09)

Cable Definition

Flame retardent, Single
cable self-extinguishing,
does not propagate flame

Flame retardent, Does not
propagate fire even when
installed in groups in
vertical ducts

Flame retardent cables with
reduced halogen evolution and
smoke

Printed at Simco Printing Press, Delhi



AMENDMENT NO. 2 JANUARY 2007
TO
IS 1554 (PART 1) : 1988 SPECIFICATION FOR PVC
INSULATED (HEAVY DUTY) ELECTRIC CABLES

PART 1 FOR WORKING VOLTAGES UP TO
AND INCLUDING 1 100 V

( Third Revision )

[Page 8, clause 15.1.1, col 4 (see also Amendment No. 1)} — Delete
‘(Under preparation)’ for Category C1 and Test (a).

[Page 8, clause 15.1.1, col 4 (see also Amendment No. 1)] — Substitute
‘64’ for ‘Under consideration’ for Category C1 and Test (d).

[Page 8, clause 15.1.1, col 4 (see also Amendment No. 1)] — Delete
‘(Under preparation)’ for Category C2 and Test (a).

[Page 8, clause 15.1.1, col 4 (see. also Amendment No. 1)] — Substitute
“64’ for ‘Under consideration’ for Category C2 and Test (g).

Re'asg.)n: PS-CRIS page 22 of 26
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AMENDMENT NO. 3 NOVEMBER 2007
TO
IS 1554 (PART 1) : 1988 SPECIFICATION FOR
PVC INSULATED (HEAVY DUTY) ELECTRIC
CABLES

PART 1 FOR WORKING VOLTAGES UP TO AND
INCLUDING 1 100V

( Third Revision )

[Page 2, clause 6.1(b) (sce also Amendment No. 1)] — Substitute
‘Galvanized steel formed wire (strip), or’ for ‘Galvanized steel strip, or’.

[Page 2, clause 6.2, line | (see also Amendment No. 1)] — Substitute the
following for the existing matter:

‘The galvanized round steel wires/formed steef wires (strips) used for armouring
shall conform to IS 3975 : 19991’

(Page 2, footnote marked t) — Substitute the following for the existing
footnote:

‘tLow carbon galvanized stecl wites, formed wircs and tapes for wimouring of cables —
Specification (third revision).’

(Page 6, clause 13.3) — Insert the following at the end:

“The tolerance on nominal dimensions shall be as per IS 3975 : 1999. However,

for formed steel wires compliance shall be ensured only for dimensions ‘A’ &
GC,."I

(Page 6, clause 13.5.2) — Insert the following new clause after 13.5.2:

‘13.6 The round steel wires/formed steel wires taken from the cable shall meet
the following requirements:

The tensile strength of round steel wire/formed steel wire shall be not
%}ess than 250 N/mm? and not more 580 N/mm?.

FANAVIARTHAZ the Elongation at break of round steel wire/formed steel wire shall be

Date: 2026.95.19 pot less than 6 percent.
13:30:8648
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Amend No. 3 to IS 1554 (Part 1) : 1988

¢)

d)

Round steel wire shall meet the requirements of torsion test. The
gauge length between Vices and the minimum number of turns
without break shall be as per Table 6 of IS 3975 : 1999.

The zinc coating shall not show any cracks and shall not flake off on
rubbing by the bare finger when the formed steel wire is subjected to
winding test.

The uniformity of zinc coating of round steel wire/formed steel wire

shall comply with the requirements of IS 3975 : 1999 subject to the
following:

- The minimum number of dips shall be reduced by one half-minute
dip
- In case of formed wires, dip test is applicable only for the face

The mass of zinc coating of round steel wire shall be nct less than 935
percent of the mass specified in Table 2 of IS 4826 : 1979.

The mass of zinc coating of formed steel wire shall be not less than
05 percent of the mass specified in IS 3975 : 1999,

The resistivity of the round steel wire/formed steel wire shall meet the
requirements of IS 3975 : 1999,

[Page 8. clause 15.1, informal table, S No. (b)} — Substitute the following
for the existing matter:

b) Tests for round steel wire/formed steel
wire (strip) armour:

9]

2)

AANANKNT
Date: 2026.9%.19
13:30:86+48

Reason: PS-CRIS

Dimensions 13.3 of Part 36 of

IS 1554 (Part 1) IS 10810
Physical tests on round/formed wire:

i} Tensile strength 13.6(a) of Part 37 of
IS 1554 (Part 1) 1S 10810
it) Elongation at break 13.6(b) of Part 37 of

IS 1554 (Part 1) IS 10810

=My signed XC()B it1) Torsion test for round wires 13.6(c) of Part 38 of

IS 1554 (Part 1) IS 10810
iv) Winding test for formed wires  13.6(d) ge 24 8prp@?® of

Location:bldw Delhi IS 1554 (Part 1) IS 10810
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Amend No. 3 to IS 1554 (Part 1) : 1988

v) Uniformity of zinc coating 13.6(e) of Part 40 of
IS 1554 (Part 1) IS 10810

yi) Mass of zinc coating 13.6(f) of Part 41 of
IS 1554 (Part 1) IS 10810

vii) Resistivity 13.6(g) of Part 42 of

IS 1554 (Part 1) 1S 10810

(Page 8, footnote marked %) — Substitute the following for the existing
matter

‘tLow carbon galvanized stecl wires, formed wires and tapes for armmouring of cables —
Specification (third revision).

B i Reprography Unit, BIS, New Delhi, India
ReasonIRPS-CRIS page 25 of 26
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AMENDMENT NO. 5 APRIL 2012
TO
IS 1554 (PART 1) : 1988 SPECIFICATION FOR PVC INSULATED

(HEAVY DUTY) ELECTRIC CABLES
PART 1 FOR WORKING VOLTAGES UP TO AND INCLUDING 1 100 V

(Third Revision)

(Page 2, clause 2.2) — Renumber the existing Note as Note 1 and add Note 2 as given below:

‘NOTE 2 — When type tests have been successfully performed on a type of cable covered by this standard with a specific conductor
cross-sectional area and rated voltage, type approval shall be accepted as valid for cables of the same type with other conductor cross-
sectional areas and/or rated voltages provided the following two conditions are satisfied:

a) The same material of insulation and manufacturing process are used.
b) The conductor cross-sectional area is not larger than that of the tested cable.

Approval shall be independent of the conductor material.’
(Page 4, clause 13.1.2) — Substitute the following for the existing clause:

‘The armour wires/formed wire shall be applied as closely as possible with a coverage of not less than
90 percent. The coverage of armour shall be done as per Appendix C.’

[Page 12, Appendix B (see also Amendment No. 1)] — Add the following ‘Appendix C’ after
‘Appendix B’:

APPENDIX C
(Clause 13.1.2)

ARMOUR COVERAGE PERCENTAGE

N x
Percent coverage = x100
/4
where
N = number of parallel wires,
d = diameter of wire/width of formed
wires,
W = nxD Xcos a, D
D = diameter under armour, &
a = angle between armouring wire/
formed wires and axis of cable,
tana = n x D/C, and a
C = lay length of armouring wires/
formed wires. C=lay
Signatu ot
Sgnae Nt e
Reprography Unit, BIS, New Delhi, India
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Disclosure to Promote the Right T'o Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,

and whereas the attached publication of the Bureau of Indian Standards is of particular interest
to the public, particularly disadvantaged communities and those engaged in the pursuit of *
education and knowledge, the attached public safety standard is made available to promote the .

timely dissemination of this information in an accurate manner to the public.

“STTA T ATTHTL, ST T AT “OT AT Gre dT % avw”

Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
, * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 3091 (1999): Aluminium Bronze Ingots and Castings for
Overhead Fittings in Electric Traction [MTD 8: Copper and
Copper Alloys]

S v o > e R 2 B R

Satyanarayan Gangaram Pitroda

C,
‘O, A
‘ &
¥ B TF & ST R ST AST S W'r%’“\\v/g
' ' 31 USIRRESIGT
o Bhartrhari—Nitisatakam X—/

" “Knowledge is such a treasure which cannot be stolen”
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Copper and Copper Alloys Sectional Committee, MTD 8

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by
the Copper and Copper Alloys Sectional Committee had been approved by the Metallurgical Engineering Division
Council.

This standard was first published in 1965. In the present revision following modifications have been made :

a) A new clause on references has been incorporated.
b) Requirements of Radiographic examination have been modified.
¢) Amendment No. | has been incorporated.

This standard contains clauses 7, 9 and 10 in which purchaser is allowed to-exercise his option.

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

TQ N 10LN Dl Fac ane ismee ~AFE cssermnnsinnl walisa fuauiion rmbhan AF cianifinant nlanae ratainad tha

& 1 1 Tha
1D Z.170U RNUIcs 101 IUUIIUIIIE Uil llulllcll\.«dl vaiuco \ICV‘QCU} i IlUIllel vl DIEIIIﬁballl pracves rewdinca lll lllC

rounded off value should be the same as that of the specified value in this standard.
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ALUMINIUM BRONZE INGOTS AND CASTINGS
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FOR OVERHEAD FITTINGS IN ELECTRIC
TRACTION _ CDECTRIC ATINON
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(L°LrdE INCVIDLUIL)

This standard covers the requirements of aluminium

bronze ingots and castings for overhead fittings used
in electric traction.

2 REFERENCES

The following standards contain provisions which
through reference in this text, constitute provision of
this standard. At the time of publlcatlon the editions
indicated were valid. All standards are subject to revi-
sion and parties to agreements based on this standard

are encouraged to investigate the possibility of apply-

A ot mnnnmt adifimcn Afiha dbnadawda fnAdiansad
IIIE lllC IHIUDL TTLCIIL CUIlIUIIb ul lllc dwanudlud 1nuivawcu
below:

IS No Title
i387:1993 General requirements for the supply

of metallurgical materials (second

rD\u(‘lnn\
Vioesis g

1608 : 1995 Mechanical testing of metals — Tensile
iesting {(second revision)

2376:1963 Colour code for the identification of
copper and copper alloys

2595:1978 Code of practice for radiographic
testing (first revision)

328K Glossary of terms for ¢ ind
copper alloys

{Part 1):1986  Materials (#hird revision)

(Part 2): 1986  Unwrought form and cast form

3657:1978 Radiographic image quality
indicators (first revision)

4027 : 1967 Methods of chemical analysis of

bronzes

3 TERMINOLOGY

3.1 For the purpose of this standard, the definition of

terms given in IS 3288 (Part 1) and IS 3288 (Part 2)
and the following definitions shall apply.

3.2 Lot — In any consignment all the ingots/castings
of the same class and manufactured at the same place
shall be grouped together to constitute a lot.

2 2 NN _ Vs L . PR
Jed IVICIL ~— 11IC quuu
crucible or a furnace at on

or castings. in the case of continuous casting it shaii

be the quantity cast continuously over a period of
4 hours

LEER LS 2 R

3.4 Work’s Analysis — The routine analysis carried
out by the manufacturer in order to control the quality
of material.

4 SUPPLY OF MATERIAL

The general requirements relating to the supply of
material shall conform to IS 1387.

5 CHEMICAL COMPOSITION

Aluminium bronze ingots and castings, when
analyzed by the method specified in relevant parts
of IS 4027 or any other established instrumental/
chemical method shall conform to the requirements
as given in Table 1. In case of dispute, the procedure
given in IS 4027 and its relevant parts shall be the

rafa maotha Hawaoavar wha tha athad ic nr\ﬁ
WAAAZE wneh N€ meinsta 1S not

given in IS 4027 or its relevant parts, the referee
method shall be as agreed to between the purchaser
and the manufacturer.

A
l\rl\'l\lv lll\flllUU Aav

Tabie I Chemicai Composition
SI No. Constituent Requirement, Percent
¢} (2) 3)
i) Aluminium 9.0to 11.0
ii) Iron 4.0 to 5.0
iii) Manganese 0.1 to 0.5
iv) Copper Balance

6 TENSILE PROPERTIES

me e TQ 1 £LNMNO
0 l ICllbllC test wm:u Ldll]UU out as pPer 15 10Uo on

cast-to-shape type test pieces shall conform to the
requirements given in Table 2.

Table 2 Tensile Properties

Si No. Tensile Property Minimum
Requirement
8y ) 3)
iy 0.2 percent perimanent sct 250 MPa
proof stress
ii) Tensile strength 600 MPa
i) Eiongaiion on 50 i 20 percent
gauge length
NOTE — 1 MPa = i N/imm?® = 0.i0Z kgf/imm’.
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pieces shall be as given in Fig. 1.
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All dimensions in miliimetres.
FIG. 1 DIMENTIONS OF CAST-T10-SHAPE TEST PIECE

6.2.1 The material for the test-piece mould shall be the
same as that for the moulds of ingots or castings.

7 RADIOGRAPHY EXAMINATION OF

CACTINCQ

N/ LRAT B AL YT

7.1 The types of castings to be radiographed and their
details shall be specified by the purchaser. Acceptance
standard for defects observed in radiographs shall be
as given in Table 3.

Any repair, which is to conceal defects, is forbidden.
Small superficial defects may be removed with cutter
grindstone or file after obtaining specific written per-
mission from the purchaser, so iong as it does not harm
proper use of the casting, leaving the local dimension

unﬂ"n tho limite af imnncad allawannac
BERE RARW RERRAAND VR IIIIHUM SARAV YV RARINVAAD .

10 SHAPES, SIZES AND MASS
10.1 Ingots

Aluminium bronze shall be supplied in the form of

notched montc, Unless aoreed tobetween the pnrphacpr

and the manufacturer, the mass of ingots shall be
61 kg.

10.2 Castings

The dimensions of the castings shall be in accordance
with the drawing furnished by the purchaser.

11 TOLERANCE ON CASTINGS

11.1 Unless specified otherwise on the drawing,

Table 3 Radiographic Acceptance Standard casting shall conform to the following tolerances:
SI  Type of Acceptance Level Type of Surface Tolerance in
No. Defects Mating surfaces mm
(unmachined)

(D 2) 3 a) Hoies + 0.5

i Hot tears Not permitted 0

D Potee (ot permutted b) Shafts 0

1) sShrinkage Not permitied 4 0 5
iif)  Porosity Pin-hole porosity at isolated locations should

be permitted. Clusters of pin-hole porosities Non-mating surfaces (unmachined) =+ 1.0

should not be permitted. Thc distnnce between
pin-holes should not be less than 15 mm.
Porosity near the edges should not be accepted.
Inclusions due to dross and foreign material
rounded in shape of the size not exceeding
2 mm at one or two places should be
permitted.

iv)  Inclusions

7.2 Image quality indicators (see IS 3657) shall be
used for radiography and their sensitivities shall not be
less than 2 percent.

7.3 The general guidelines for radiography examina-

AN ao givan IQ 2508 manur ha fallawad
uuu as givea ifl 1o ‘,.17.1 Hniay uvwv iviiuwiuu,

8 FREEDOM FROM DEFECTS
8.1 Ingots

Ingots shall be of uniform quality and reasonably free

v oins mrnon nemd Athae haees Ammtnrmimatiang

Lorn A A £l
¥OIM diax, UIUdd ailu uinei narinidi Conaminauons.

8.2 Castings

Castings shall be clean, sound and free from harmful
inclusions. Any casting may subsequently be rejected
due to manufacturing defects, notwithstanding the fact

llldl ll Ildu UCCII plCVIUUDIy pabbCU lUl LIlCllllbdl coim-
position and mechanical properties.

11.2 In the case of surfaces to be machined, at least
2 mm machining allowance should be provided.

.1 Each mont or cactmo may Sujtab!y he

1 Eac
with the followmg details:

- IN

marked

a) Lot Number,

b) Colour code as per IS 2376, and

¢) Indication of the source of the manufacturer.
12.2 The material m
Standard Mark.

may also be

marked with the

12.2.1 The use of Standard Mark is governed by the
provisions of the Bureau of Indian Standards Act, 1986
and ihe Rules and Reguiations made thereunder. The
details of the conditions under which the licence for

the use of Standard Mark may be or'mlcd to manufac-

turers or producers may be obtained from the Bureau
of Indian Standards.

13 SAMPLING

Unless agreed otherwise,the method of drawing repre-
sentative samples of the material and the criteria for

conformity shall be as given in Annex A.
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The purchaser should provide following information
at the time of placing the order :

a) Whether radiographic examination is required

and, if so, what are the details (see 7);

b) Whether he prefers any special size, shape and

g, il LT, 21

mass of the mgots (see 10 1);

¢) The details of drawings of castings (see 10.2);

d) Whether the general tolerances specified for cast-
ings are adequate (see 11);

al Marlking dataile (cos 1) and

V) AVARG DG S BVLGILIO \OLL Ay wlia

f) Whether he wishes to inspect the material at the

manufacturer’s works (see 13).

- Te rerwy

ANNEX A
(Clause 13)

SAMPLING AND CRITERIA FOR CONFORMITY

A-1 FREEDOM FROM DEFECTS AND SIZE,
SHAPE AND MASS

A-1.1 Sampling

The numhar Af inant

c/r\qo'
20 numoeer o1 g .

%
&
53

llSPW NS
lot for freedom from defects (see 8) and size, shape
and mass (see 10) shall be in accordance with col 1
and 2 of Table 4 given below.

Table 4 Number of Ingots/Castings to be
Inspected and Permissible Number of Defectives

S1 No.of Ingots/ No. of Ingots/ Permissible

No. Castings in Castings to be Number of

the Lot Inspected Defectives”
(n (2 (3) 4)
i) Upto S0 All +2
i) 51t 150 50 1
iii) 151 to 300 80 2
iv) 301 to 500 125 3
v) 501 and above 200 5

" This ensures that lots containing only one percent defective
ingots/castings or less will be accepted most of the times.

2 oo dafrrtives mmoamesodomon 3 5~ he comave.
The defectives cacauntered shatl be romoved

remaining ingots/castings shall be accepted.

aed e dho
anu vmy o

A-1.2 Criteria for Conformity

The lot shall be considered as conforming to the
requirements of this standard, if the number of
defectives (those failing to satisfy the requirements
given in 8 or 10) is less than or equal to the permissible
number given in col 3 of Table 4. In the case of those

lots which have been found unsati%faclory according

PN mantad £a
to Table 4, all the lllbUlDllb‘lbllllF,O inay be InSpeCiea 107

freedom from defects and size, shape and mass
subject to agreement between the purchaser and the
manufacturer.

‘&ot

A-2 CHEMICAL COMPOSITION
A-2.1 Sampling

Sampling of ingots and castings may be done from each

ot as given in Table 5. The ingots or test bars from
castings so selected shall be drilled or sawn right
through the section. The drill or saw used for taking
the samples shall be thoroughly cleaned and no lubri-
cant shall be used in the operation. The drillings or
sawings shall be treated with a magnet to remove any

ferrous particles introduced while taking the sample.

Th rl"lngn or cawinac nrnnoahly mivad

£s after be...5 lhuluuslll] iNnixco

constitute the sample for chemical analysis.

FIN/ \AE ARALIER DA VY ALl

Table 5 Sampling of Ingots and Castings

SI No. Weight of Individual Lot Size
Ingots/Castings
m 0] 3)
i) I kg or less 200 kg or part thereof
i) Above 1 kg 500 kg or part thereof

NOTE — A lot shall consist of only one melt.

A-2.2 Criteria for Conformity

Should a test piece fail, two further test pieces
which represent the same lot may be iesied in ihe
same manner. Should one of the further test pieces
meet the requirements of specification, the ingots
or castings represented thereby shall be deemed
to comply with the standard. Should both of these
test pieces fail the ingots or castings represented
thereby shall be deemed not to comply with the
standard.

A-2.3 The manufacturer shall, when required, su

a copy of his work’s analysis of the material.

innlv
Trr-Js



Three cast-to-shape test pieces shall be made from each
lot (see Table 5) for tensile iesting. As agreed to between
the purchaser and the manufacturer the test pieces
may be made in the presence of nnrrh'\cpr or hig

representauve

A-3.2 Criteria for Conformity

If the mechanical nrnnpnms are met by the first test

piece, the lot shall be accepted If the ﬁrst test piece
fails to conform to the specified requirements, the two
remaining test pieces shall be tested; and if either of
them fails to meet the specified requirements, the whole
1ot shall be rejected.

A-4 RADIOGRA
CASTINGS

PHIC

!
e
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A-4.1 Sampling

Two percent of such castings in each lot (see Table 5)
shall be subjected to radiographic examination for
detection of casting defects.

A-4.2 Criteria for Conformity

If any casting of the castings selected (see A-4.1) for
the radiographic examination fails, a further two percent
of the castings from the same lot shall be selected and
iesied. I any one of ithem fails, ihe whoie lot represenied
by the casting, shall be rejected.
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BUREAU OF INDIAN STANDARDS

Headquarters:

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Deihi 110002

Telephones: 323 01 31, 323 33 75, 323 94 02

Regional Offices:

Centrai : Manak Bhavan, 9 Bahadur Shah Zaifar Marg
NEW DELHI 110002

Eastern : 1/14 C.I.T. Scheme VII M, V.L.P. Road, Maniktola
CALCUTTA 700054
Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022
Southern : C.LT. Campus,; IV Cross Road, CHENNAI 600113
Western : Manakalaya, E9 MIDC, Marol, Andheri (East)
MUMBAI 400093
Branches : AHMADABAD. BANGALORE. BHCPAL. BHUBANESHWAR.

COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATIL
NAGPUR.

HYDERABAD. JAIPUR. KANPUR. LUCKNOW.
PATNA. PUNE. THIRUVANANTHAPURAM.

Telegrams: Manaksanstha

(Common to all offices)
Telephone

32376 17,323 3841

33784 99, 337 85 61
33786 26,337 91 20

603843

s o~

60 20 25

(23502 16, 235 04 42
12351519,23523 15

8329295,83278 58
83278 91, 832 78 92

Printed at Simco Printing Press, Dethi, India



		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document


		2026-04-29T11:19:22+0530
	IREPS-CRIS
	RUSTUMSAB M TAHASILDAR
	IREPS Document




