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IS : 5897 - 1985

Indian Standard

SPECIFICATION FOR
ALUMINIUM AND ALUMINIUM
ALLOY WELDING RODS AND WIRES AND
MAGNESIUM ALLOY WELDING RODS

( First Revision )

0. FOREWORD

8.1 This Indian Standard ( First Revision ) was adopted by the Indian
Standards Institution on 28 June 1985, afterthe dralt finalized by the
Welding General Sectional Committee had been approved by the Struc-
tural and Metals Division Council.

0.2 This standard was first published in 1970. However, a revision was
felt necessary in the light of experience gained during the past few
vedars.  An attempt has been made to provide a larger spectrum of filler
metals for welding of certain new types of alloys coming into the market.
The major modifications, which have been made in this revision are as
follows:

4) Rationalization of diameters of rods and wires;

h) Incorporation of a new classification system for aluminium and
its alloys;

¢) Deietion of S-GI and S-GIA grades of al!uminium filler rods and
WITES;

d) Inclusion of three new types of filler rods and wires, namely
S-Al 19000, S-Al 26398 and S-Al 55380;

¢) Changes in the chemical composition limits of a few minor
elements ( namely Fe, Mn and Zn ) of the filler rods and wires
designated by S-Al 53000 and S-Al55000 ( old designation: S-NG
5 and S-NG 6) ;and

) Inclusion of usability test and the provision of retest,

The modifications (b) to (d) have been proposed in order to align
this standard with IS : 739-1977*.

*Specification for wrought aluminium and .aluminium alloy wire for general
engineering purposes ( second revision ).
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1S : 5897 - 1985

0.3 This standard is one of the series of standards covering comprehen-
sively the requirements of the filler rods and wires for inert gas arc welding
and covers the wires and rods for aluminium and magnesium alloys. The
other standards in the series cover the filler rods and wires for inert gas
welding of the following:

a) Corrosion and heat-resisting chromium-nickel steels;
b) Copper and copper alloys;

¢) Structural steels ( 370-510 N/mm?, Min ); and

d) Nickel and nicke! alloys.

0.4 The diameters of wires and dimersions of spools have been based
on appropriate ISO Recommendations.

0.5 This standard keeps in view the manufacturing and trade practices
heing followed In the country in this field. Assistance has also been
derived from the following publications:
ISO 546-1975 Lengths and tolerances for drawn or extruded filler
rods for welding supplied in straight lengths. International Organiza-
tion for Standardization,
ISO 864-1975 Solid wires for gas-shiclded metal-arc welding of mild
steel. International Organization for Standardization.
BS 2901 : Part 4 : 1983 Filler rods and wires for gas shielded arc
welding. Part 4 Aluminium and aluminium alloys and magnesium
allovs. British Standards Institution.
.6 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated,
cxpressing the resuit of a test or analysis. shall be rounded off in accord-
ance with 18 0 2-1960*.  The numiber of significait places retaired in the
rounded o value should be the same as that of the specified value in
1his standard.

i. SCOPE
1.1 This standard prescribes the requircments of bare solid filler rods
and wires for welding alumi:ium and aluminiom alloys and filler rods
for velding magnesium alloys by inert gas tungsten arc welding (T1G) or
zas metal arc welding ( MIG ) processes.  The chemical composition of
the Liller rods and wire is also specified.

1.1.1 The standard does not specify the chemical composition and the
mehanical properties of the weld deposit.

*Rules Jor routdi g off numerical valves ( revised ).

4



IS : 5897 - 1985

1.2 The rods and wires specified in this standard are all suitable for use
with argon or helium or mixture of these gases.

2. TERMINGCLOGY

2.1 Forthe purpose of the standard, the definitions given in IS : 812-1957*
shall apply.

3. SUPPLY OF MATERIAL

3.1 The general requirements relating to supply of filler rods and wires
for ivert gas arc welding shall be as laid down in IS : 1387-19677.

4. DIMENSIONS AND TOLERANCES

4.1 The diameters of rods and wires shall be as specified in Table 1. The
tolerunces appropriate to the specified diameters are also given.

TABLE ! DIAMETERS AND TOLERANCES

Form DIAMETER TOLERANCES
s A )y
Plus Minus
mm mm mm
Wire 06 0-01 0-03
0-8 001 004
10 001 004
Wire and rod 12 0-01 0-04
16 0-01 0-04
20 C 0l 0-07
2:4 0-01 0-07
32 0-01 0-07
Rod 4-0 0-01 007
5:0 0-01 007

4.2 Length of Rods ( Cut Lengths ) — Rods less than 2°5 mm in diameter
shall be supplied in lengths of 300 or 1 000 mm. Rods 2°5 mm and
larger in diameter shall be supplied inlengths of 1000 mm. Lengths other
than these two may be supplied by agreement between the purchaser and

the manufacturer.
4.2.3 Tolerance on length shall be 45 mm.

. SPOOL FOR WIRE

5.1 The size and type of spool on which the particular diameter of wire
1s to be supplied shall be agreed to between the purchaser and the

*Glossary of terms relating to welding and cutting of metals,
+General requirements for the supply of metallurgical materials ( first revision ).
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5_.2 The flanges of spools shall be sufficicntly robust to avoid deflorma-
tion during normal usage.

NoT: — The barrel diameter for spools s'nquid be as large as possibie to permit
satisfactory feeding of the wire into the welding cquipment,

6. REELING CONDITIONS
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twists; it shall be free to unwind without restriction. F01 a single spool,
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6.1.1 The outer layer of wire shall be not closer to the flange periphery
than the value given in Table 4 for appropriate flange diameter.
7. CONDITIONS OF RODS AND WiIiRES
7.1 Finished filler rods and wires shall have a smooth finish free from
surface imperfections, corrosion products, grease, excess oxide or other
foreign matter which would adversely affect the properties of the weld
or the operation of the welding equipment.

7.2 Temper and Cast of Wirc — The temper and cast of wire shall be

as agreed to between the purchaser and the manufacturer.
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TABLE 2 DIMENSIONS AND TOLERANCES FOR SPQOLS FOR ALUMINIUM,
MAGNESIUM AND THEIR ALLOY FILLER WIRES

( Clause 5.1 and Fig. 1)
All dimensions in millimetres.

A B C D E
la A ) i A - N f——_—*‘A_'_—" . A- ] e —— e
Diameter Tolerance Width Tolerance Diameter Tolerance Distance Tolerance Diameter Tolerarce
Between
Minus Axes Minus Minus
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
100 +2 45 +0 16 0 +1:0 —_ _— — -_—
-2 -0
300 +5 103 +0 50-5 +2-5 44-5 +05 10 41
-3 -0 -0
435 +5 103 +0 505 +2-5 44-5 +0'5 10 +1
-3 —0 -0

S
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IS : 5897 - 1985

TABLE 3 NOMINAL MASS FOR ALUMINIUM AND ALUMINIUM
ALLOY WIRE ON SPCOLS

(Clause 5.1)

Wire DiaMETER Mass 1v kg FOR WIRE ON Sroors HavInG
FLANGE DIaAMETERS OF
__________ e ——— e e

mm 100 mm 300 mm 450 mm
08 () 5-0

1-0 05 65 1
1'2and 1'6 05 65 5
24 65 15

TABLE 4 DISTANCE BETWEEN OUTER LAYER OF WIRE AND
FLANGE PERIPHERY

( Clause 6.1.1)

FLANGE Distance BerweeN OuTer LAYER OF
DiaMETER WIRE AND FLANGE PERIPHERY
mm mm{ Min)
100 3
300 6
435 10

8. CLASSIFICATION

8.0 The filler rods and wires are classified on the basis of their chemical
composition.

8.1 In the classification of filler rods and wires for welding aluminium
and aluminium alloys ( for example S-Al 19500 ) given in Table 5, the
alphabet °S’ denotes bars solid rod or wire. The symbol Al is used to
denote aluminium alloy. The last part, that is, the 5 digit number
denotes the IS designation of the material as specified in IS : 739-1977*
based on its chemical composition.

8.2 In the classification of filler rods for welding magnesium alloy ( for
example S-Mg [ ) the alphabet ‘S’ denotes the base solid welding rod.
The symbol Mg is used to denote maganesium alloy. The digit used
indicates the particular chemical composition as specified in Table 6.

*Spccification for wrought aluminium and aluminium alloy wire for general
negineering purposes ( second revision ).



TABLE 5 CHEMICAL COMPOSITION OF ALUMINIUM AND ALUMINIUM ALLOYS IFILLER
RODS AND WIRES

( Clauses 8.1 and 9.1')

DESIGNATION
(_"_“_A___—\
New Old

1) (2)

S-At 19000 S-G1 C

S-A1 19500 S-G1 B

S-Al 26398 —

S-Al 31000 S-NG 3
S-A143000 S-NG 21
S-Al 53000 S-NG 5
S-A1 55000 S-NG 6

S-Al1 55380 —

( Composition limits are in percent maximum unless otherwise stated )

Aruminium CorPeER MAGNESiuM SiLicoN TroN Manganese Zine TrraNnium anp/ CHro-

(3)
99-0 Min

995 Min

Remainder
Remainder
Remainder
Remainder
Remainder
Remainder

4
01

0-04

5:8-6'8
01
01
01
01
01

002

01

02
2:8-40
4'5-5'5
5:0-55

(6)
05

03

02
06
4:5-6:0
06
06

(N
07

04

030
07
06
05
05

)] 9
01 01
005 01
02-04 0!
0815 02
05 92
05 02
03 02
06-1'0 0-2

OR OTHER
GRIAN
REerINING
ELEMENTS

(10)

01-02
02
02
02

MIUM

(1n

02
025
025

REiMARKS

(12)
Cu i Mg : Si4 Fe
4AMn:Zn- 10
Cu+Si+4-Fe ! Mn
+Zn=05

Ti+Cr=0-2

Cr---Mn—0-5
Cr{ Mn=0'5

0:05-0-20 0:05-0'20 Si: Fe=04

(Tionly)

Note — For S-A1 43000 if iron exceceds 0-45 percent, manganesc content shail not be less than one-half iron content.

Y |

861 - L68S
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DESIGNATION

S-Mg 1

S-Mg 2

S-Mg3

S-Mg 4

( Clauses 8.2, 9.2 and B-1.1)

TABLE 6 CHEMICAL COMPOSITION FOR MAGNESIUM ALLOY FILLER RODS

( Composition limits are in percent maximum unlcss otherwise stated )

MaGNESIUM

Remainder

Remainder

Remainder

Remainder

ALUMINIUM

9-0-10-5

55-8'5

2:5-35

003

Zine Mancganese Coprrr

1-0 015-0-4 015
15 015-04 005
06-1'4  015-0-7 005
003 10-20 0-02

SiLICON

0-30

0-05

030

005

IroN

0-03

003

0-005

003

Nicker  CALCIUM

001 -
0005  —

0005 030
0005 002

REMARKS

Cu+Si+Fe
+Ni=040

S861 - L68s : SI
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9, CHEMICAL COMPOSITION

9.1 The chemical composition of aluminium and aluminium alloy filler
rods and wires shall be as given in Table 5. The chemical analysis shall
be done as specified in IS : 504-1963*.

Note — A table giving the suitability of these filler rods and wires for welding
various aluminium alioys is given in Appendix A for information.

9.2 The chemical composition of magnesium alloy filler rods shall be as
given in Table 6. The analysis shall be carried out as agreed to between
the purchaser and the supplier.

Norz — The application of magnesium alloy welding rods is given in Appendix
B for information.

9.3 The manufacturer shall carry out analysis from each cast of the
material and when required by the purchaser, shall supply a certified
cast analysis report.

9.3.1 If required by the purchaser, adequate quantity of rods or wires
representating each cast shall be made available to perform a check
analysis and ensure that the chemicai composition conforms to the speci-
ficd requircments.

16. METHOD OF SAMPLING

1.1 The location and the method of sampling shali be agreed to
between the supplier and the purchaser.

10.2 The area to be sampled shall be from the combined transverse
«ections obtained by bundling the rods or wires after cutting into suitable
lengths, or by folding. The area shall be cleaned by grinding or picking.
The sampie shall be collected by milling out the area.

18.2.1 When heat treatment is required to reduce the hardness of the
sample piece before machining, the annealing temperature and time shall
he kept to a minimum and a suitable discard of the decarburized surface
layer shall precede collection of the sampie for analysis.

11. USABILITY TEST

i) 1f required by the purchaser, the filler rod or wire shall be tested
bv making a short run of welding in the downhand position on the
surfacc of a test plate of 300x150 mm of appropriate thickness
compatible with the diameter of the wire being tested.

11.2 Upon welding, the molten metal shall flowfreely and uniformly and
shalt produce a weld bead of uniform appearance, free from cracks and
other deleterious defects.

*Mecthod of chemicul analysis of aluminium and aluminium alloys ( revised ).

11
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11.3 The length of such runs shall be at least 75 mm for TIG welding
process and at least 150 mm for MIG welding process. The material
of the test plate and the technique of welding shall be specified by the
manufacturer.

ils to meet the requirements
and 11. two additional tests shall be carried out
requirements.

pILbLilOCU ll" Tf
to meet such

13. PACKING

13.1 The filler rods shall be suitably packed to guard against damage.
contamination or deterioration during storage, transit or inspection.

13.2 The filler wires in spools shall be heat sealed in plastic bags and
packed in individual cartors of suitable construction to protect the
wires. In case of 100 mm diameter flange spools an outer carion
containing a number of individual cartons shall be used for the purpose

+ -t
Ul l'(LllDlL ana DLUIQB

14. MARKING

14 1 Each package of rods and each spool of wire shall be clearly marked
Iﬂ{‘ 1 .

a) IS designation of the product;

b) Name and address of the manufacturer;
¢) Trade designation of the product;

d) Size and weight of the rods and wires;
¢) Batch number; and

f) Special information, if any, related to welding or storage of
rods and wires in question.

14.1.1 The package of the spool may also be marked with the ISI
Certification Mark.

Nore — The use of the ISI Certification Mark is goveried by the provisiens of
the Indizn Standards Institution ( Certificaticn Mark ) Act and the Rulcs and
Regulations made thereunder.  The ISI Mark on products covered by an India
Standard conveys the assurance that they have been produced to Comply with th
requirements of that standard under a well-defined system of in<pection, testing
and quality control which is devised and supervised by ISI and opcrated by the
producer IST marked products are also continuously checked by ISIfor con-
formity to that standard as a further safeguard. Details of conditions under
which a licence for the use of the JSI Certification Mark may be granted to
manufacturers or processors, may be obtained from the Indiam Stardards
Institution.

12
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APPENDIX A
( Clause 9.1 )
APPLICATION OF ALUMINIUM AND ALUMINIUM
ALLOY FILLER RODS AND WIRES

A-1. The application of aluminium and aluminium alloy filler rods and
wires for welding various parent alloys is given in Table 7 for
information.

A-1.1 For the characteristrics, forms and typical uses of the various
grades of wrought aluminium and aluminium alloys, a reference may be

made to Appendix A of IS 1 739-1977%.

A-1.2 To use Table 7, select the alloys to be welded ( parent alloy )
from the top row and the left-hand coiumn of the table. The
recommended filler material is given where the vertical and horizoxntal

columns meet.  Alternative filler material which will give satisfactory
results 1s given in parentheses.

APPENDIX B
( Clause 9.2)
APPLICATION OF MAGNESIUM ALLOY WELDING RODS

B-1. PARENT MAGNESIUM ALLOYS
R-1.1 Mgl, Mg2, Mg3 and Mg4 represent parent magnesium a'loys

Paving chemica composition similar to that of tiller rods S-Mgl, S-Mg2,
S Mg3? and S-Mg4 respectively given in Table 6. The parent alloys can
be i the cast or wrought form.

B-2. APPLICATION

B-2.1 The application of magnesium alloy filler rods for welding various
narent alloys is given in B-2.1.1 to B-2.1.4 for information.

B-2.1.1 S-Mgl filier rods can be used for welding of parent alloys
Mgl in cast as we!l as cast to wrought form to alloys Mg2 and Mg3.

B-2.1.2 S-Mg?2 filler rods can be used for welding of alloys similar to
Mzg2 and Mg3 in wrought form.

B-2.1.3 §-Mg3 filler rods can be used for welding of alloys of similar
composition ( Mg3 ) only for better joint efficiency under stressed
condition.

E-2.1.4 S-Mg4 filler rods can be used for welding of similar alloys
( Mad ).
" *Specitication  for wrought aluminium and aluminium alloy wire for general
enginecring purposes ( second revision ).
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TABLE 7

ParenT 55380

ALLoOYS

)
19000

19500

31000

52000

53000
54300
63400,
64430,
65032,
65400
55000

55380

)
S-Al
55380

S-A1l
55380

S-Al
55380

S-Al
55380
S-Al
55380
S-Al
55380

S-Al
55380
S-Al
55380

APPLICATION OF ALUMINIUM AND ALUMINIUM ALLOY FILLER RODS AND WIRES
( Clause A-1 and A-2)

55000

3)

63400,
64430, 65032,
65400

O]

S-Al 55000 S-Al 43000

S-A1l 55000

S-A1 55000

S-Al 55000
S-A1 55000
S-Al 25000

S-Al 55000

(S-A1 53000)

S-Al 43000
(S-Al 55000)

S-A1 43000
(S-A1 55000)

S-A1 55000
(S5-A1 53000)
S-A1 55000

S-Al 43000
(S-A1 55000%)
(S-A1 530009)

53000
54300

(5)
S-A1 55000

52000

(6)
S-Al 55000

31000

N
S-Al 43000

(S-Al 53000) (S-Al 53000) (S-Al 55000

S-Al 55000
(S-Al 53000)

S-A1 55000
(S-A1l 52000)

S-A1 55000
(S-A1 53000)
S-Al 55000

*For better colour matching after anodizing.
tFor pipe welding.
tFor corrosive conditions.

S-A1 55000
(S-Al 53000)

S-A1 55000
(S-A1 53000)

S-A1 55000
(S-Al 53000)

S-A1 19000)%

S-AT 43000
(S-Al 53000,

S-Al 19000);
S-Al 43000
(S-Al 55000
S-Al 31000)t

19500

()

S-A1 43000
(S-A1 55000
S-A1 19500
S-A1 19000)%
S-A1 43000
(S-A1 55000,
S-A1 19500
S-A1 19000)t

19000

&)
S-A1 43000
(S-A1 55000
S-A1 19900)

*SI

€861 - L68S
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Suri R. M. Jain Special Machines, Karnal
Surt A. K. Gurta ( Alternate )
SHRI S. KRISHNAMURTHY ACC Babcock Ltd, Durgapur
SHRI PREM KRISHNAMURTHY ( Alrernate )
SHRI A. C. MUKHERJEE Adsons Engineering Enterprises, Nadia
DR M. NAGESWARA Rao Mishra Dhatu Nigam Ltd, Hyderabad
Suri Vivek S. MAYaDEo ( Alternate )
SHRI K. NARASIMHAN Bharat Heavy Electricals Ltd, Hyderabad

SHRI RamesH KuMar ( Alternate 1)
SHRI V. SREEMANNARAYANA ( Alternate 11)

SHRI ANIL Panpya Steel Authority of India Ltd ( Bokaro Steel
Plant ), Bokaro

SHRr1 J. R. PRASHER Engineers India Ltd, New Delhi

SHRI M. R. C. NAGARAIAN ( Alternate )

REPRESENTATIVE Bhabha Atomic Research Centre ( Power
Projects Division ), Bombay

REPRESENTATIVE Bharat Heavy Plate and Vessels Ltd,
Visakhapatnam

REPRESENTATIVE Dalmia Institute of Scientific and Industrial
Research, Rajgangpur

SHRrI J. R. UPADHYAY Apart Pvt Ltd, Vadodara

SHRI P. S. VISVANATH Advani-Oerlikon Ltd, Bombay

SHR1 M. P. DHANUKA ( Alternate )
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Headquarters:
Manak Bhavan, 8 Bahadur Shah Zafar Marg. NEW DELHI 110002
Telephones : 331 01 31, 33113 76 Telegrams: Manaksanstha
( Common to all offices )
Regional Offices: Telephone
*Wastern : Manakalaya, E9 MIDC, Marol, Andheri ( East), 6 32 92 95
BOMBAY 400093
tEastern : 1/14 C.1.T. Scheme VII M, V. |. P. Road. 36 24 99
Maniktola, CALCUTTA 700054
Southern : C. 1. T. Campus, MADRAS 600113 41 24 42
Northern : SCO 446—446, Sector 35-C {2 18 43
CHANDIGARH 160036 316 41
Branch Offices:
‘Pushpak’, Nurmohamed Shaikh Marg, Khanpur, {2 63 48
AHMADABAD 380001 2 63 49
‘F* Block, Unity Bldg, Narasimharaja Square, 22 48 05
EANGALORE 560002
Gangotri Complex, Bhadbhada Road, T. T. Nagar, 6 27 16
EHOPAL 462003
22E Kalpana Area, BHUBANESHWAR 751014 b 36 27
65-8-56C L. N. Gupta Marg, HYDERABAD 500001 22 1083
R14 Yudhister Marg, C Scheme, JAIPUR 302005 6 98 32
112/418 B Sarvodaya Nagar, KANPUR 208005 4 72 92
Patliputra Industrial Estate, PATNA B00013 6 2306
Hantex Bldg ( 2nd Floor ), Railway Station Road, 32 27

TRIVANDRUM 695001
Inspection Office { With Sale Point ):

Institution of Engineers ( India ) Building, 1332 ShivajiNagar, & 24 35
PUNE 411005

*Sales Office in Bombay is at Novelty Chambers, Grant Road, 89 6528
Bombay 400007

tSales Office In Calcuita is at 5 Chowringhee Approach, P, O, Princep 27 63 00
Stroet, Calcutta 700072
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