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Indian Standard 
SPECIFICATION FOR 

ALUMINIUM AND ALUMINIUM 
ALLOY WELDING RODS AND WIRES AND 

MAGNESIUM ALLOY WELDING RODS 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standard< Institution on 28 June 1985, after ‘the draft finalized by the 
Weldil;g General Sectional Committee had been approved by the Strut- 
tura! and Metals Division Council. 

0.2 Thi’- sta!~dard was first published in 1970. However, a revision Mas 
felt ncccssary in the light of experience gained during the past few 
>e;Lr,. An atkmpt has been made to provide 3 larger spectrum of filler 
metals for Mekling of certain new types of al10)~s coming.into the market. 
The major modifications, which have been made in tills revision are as 
follc~ws: 

Rationalization of diameters of rods and v,ires; 

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

Deletion of S-G1 and S-GIA grades of aluminium filler rods and 
wires; 

Inclusion of three new types of filler rods and hires, namely 
S-AI 19000, S-Al 26398 and S-AI 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-AI 55CO0 ( 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 genera] 
engineering purposes ( secmd revision ). 
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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 sta!~dards in the series cover the fil!er rods and wires for inert gas 
\vzldi;ig of the following: 

a) Corrosion and heat-resisting chromium-nickel steels; 

b) Copper and copper alloys; 

c) Structural steels ( 370-510 N/mm’, Min ); and 

d) Nickel and, nickel alloys. 

0.4 The diameters of wires and dimensions of spools have been based 
on appropriate IS0 Recommendations. 

0.5 This standard keeps in view the manufacturing and trade practices 
being followed in the country in this field. Assistance has also been 
c:c:ri,yed from the following pilblications: 

IS0 546-1975 Lengths and tolerances for drawn or extruded filler 
rods for uselding supplied in straight lengths. International Organiza- 
tion for Standardization. 

ISO 554-1375 Solid wires for gas-shielded metal-arc welding of mild 
steel. Interriational Organization for Standardization. 

BS 2901 : Part 4 : 1953 Filler rods and wires for gas shielded arc 
welding. Part 3 Aluminium and aluminium alloys and magnesium 
al]o>s. British Standards Institution. 

(?.!i I-or the purpose of deciding whether a particular requircmcnt of this 
<.:aqdard is complied wijh, the iicial vntuc, observed or calculated, 
,:upressing the rcs::lt of a tcit or analysis. chall be rounded OR in accord- 
;!~lcc ccith IS : ?.-1960.‘. The number of signiiica;.t places retail ed in the 
!-ounJcd o;7 bniue shou1.l be the same as that of the speciiied value in 
!!I is standard. 

:. SCOPE 

1.1 T1:is standard prescribes the requirements of bare solid filler rods 
:;nd v ires for welding a!umi.:ium and aluminium alloys and filler rods 
Jo,!- ~.~,clding magl?csium alln>s by inert gas tungsten arc welding (TIG) or 
.:,:‘; metal arc weldir;g ( MIG ) processes. The chemical coinposition of 
<::e i,\!cr rods and uire is also specised. 

1.1.1 The standard does not specif, the chemical coimposiiion and the 
:-i;c :i;anical proper-lies of the meld deposit. 

  
  

 



1.2 The rods and wires specified in this standard are all suitable for 
VJ i!h :~r_con or Itclinm or mixture of these gases. 

2. Tli-XMINOLOGY 

2.1 For the purpose of the standard, the definitions given in IS 
shall “pply. 

: 812-1957* 

IS:5897 -1985 

use 

3. SUPPLY OF MATERIAL 

3.1 The general requirements rclatin g to supply of filler rods and wires 
for i;‘crt gas arc welding shall be as laid down in lS : 1387-19677. 

4. Dl’dl’:NSIONS AND TOLERANCES 

4.1 l‘hc ciiamcters of rods and wires shall be as specified in Table 1. The 
to!crLi!iccs appropriate to the speciE,ed diameters are also given. 

TARLI: ? DIAMETERS AND TOL.ERANCES 

FORM ~IAMEIER 

Wire 

Wire and rod 

Rod 

mm 

;.; 

I-O 
1 ..T 
I ,6 
20 
24 
32 
4.0 
5.0 

f--- 
I’lLI 

mm 
0.01 
0 01 
001 
0.01 
0.01 
0 01 
0.01 
0.01 
0.01 
0 01 

TOLERAKES 
__~.~h_~~~~~ 

Minus 
mm 
0 03 
0 04 
0.04 
0.04 
0.04 
0.07 
0.07 
0.07 
0.07 
0 07 

4.2 Length of Rods (Cut Lengths) -- Rods :ess than 2’5 mm in diameter 
shall bc supplied in lengths of 500 or 1 000 mm. Rods 2’5 mm and 
larccr 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. 

3.2.E Tolerance on length shall be f5 mm. 

Z. SPOOL FOR WIRE 

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

*Glosiary of terms relating to welding and cutting,of metals. 
-General requirements for the supply of metallurgical materials (first revision ). 
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manufacturer and shall conform to the appropriate dimensions and mass 
siven in Fig. 1 and Tables 2 and 3. 

” 

! 

I 
I” 

_-__8 - J 

FIG. I SPOOL 

5.2 The flanges of spools shall be sufficiently robust to avoid deforma- 
tion during normal usage. 

NorI> - The b:!rrel tli.lme’er for spools should be as large as possible to permit 
sntisfectory feeding of the wire into the welding cquipmcnt. 

6. REELING CBNDTTIOKS 

6.1 The wire shail be closely M.curd in lalers on the spools in one con- 
tinuous length and shall be free from kilTks, wahes, sharp bends or 
t\\ists; it shall be flee to un\vind without restriction. For a single spool, 
t hc materials shall be of the same cast. 

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 WIRES 

7.1 Finished filler rods a!:d 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 Wire - The temper and cast of wire shall be 
as agreed to between the purchaser and the manufacturer. 
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IS : 5897 - 1985 

TABLE 3 KOIMINAL MASS FOR ALUMINIUM AND ALUMINIUM 

ALLOY WIRE ON SPCJOLS 

(Clnuse 5.1) 

WIRE DIAMETER MASS IN kg FOR WIRE ON SPOOLS HAVING 
I-LANGE DIAMITTEES OF 

c---------- h~_~_~~__~~_~ 

mm 100 mm 300 mm 450 mm 
0.8 0.5 5.0 
I.0 6.5 1 
1.2 and 1’6 

o”.: 
6.5 

2.4 6.5 1: 

TABLE 4 DISTANCE BETWEEN OUTER LAYER OF WIRE AND 
FLAhGE PERIPHERY 

( Clause 6.1.1 ) 

FLANGE DISTANCE BET\\TEN OUTER LAYER OF 
DIAMETER WIRE AND FLANGE PERIPHERY 

mm mm ( Min ) 
100 3 
300 
435 1: 

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 1 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 : 73%1977* 
based on its chemical composition. 

8 2 In the c!assification of filler rods for welding magnesium alloy ( for 
example S-Mg 1 ) the alphabet ‘S’ denotes the base solid welding rod. 
The symbol Mg is used to denote maganesium alloy. The digit u:ed 
indicates the particular chemical composition as specified in Table 6. 

‘Specification for wrought aluminium and aluminium alloy wire for general 
negineering purposes ( second rerision ). 
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TABLE 5 CIIEMICAL CO.Il:‘OSI’T‘~ON 01; ,2LlJMINIUhl AND ALU~IINIUIM ALLOYS I’ILLEK 
RODS AND WIRES 

( Clarrses 8. I nnrl9.1 ) 

( Composition limits are in percent maximum unless othcrwisc stated ) 

DESIGNATION ALuhfrxILrhl COPPER MAGNESIU~I SILICON IRON MANG.~NESL. ZINC TI~ANIIJM AND/ Ctrico- RLMARKS 

‘NW Old 

(1) (2) (3) (4) (5) 
S-Al 19000 S-Cl C 99.0 Rlirt 0.1 0.2 

S-Al 19500 S-G I B 99 5 M i/l 0.01 - 

S-Al 26398 - Remainder 5.X-6.8 0.02 \. 
S-Al 31000 S-NG 3 Remainder 0 1 01 
S-Al 43000 S-NG 21 Remainder 0.1 0.2 
S-Al 53000 S-NG 5 Remainder 0.1 2.8-4.0 
S-Al 55000 S-NG 6 Remainder 0 1 4.5-5.5 
S-Al 55380 - Remainder 0.1 5.0-5.5 

(6) (7) 
0.5 07 

03 04 

0’2 0.30 
06 0.7 

4 5-6.0 0.6 
0.6 05 
0.6 0 5 

(8) (9) 
0.1 0.1 

0.05 0.1 

0 2-o 4 0.1 
0.8-l 5 0.2 

0.5 3.2 
05 0.2 
0.5 0.2 

0.6-1.0 0 .2 

MlUhl 

- 

0.2 - Ti+Cr=O*2 
- - 

0.25 Cr~t Mn- 0.5 
0 25 Cr ! Mn=O.S 

0.05-0.20 0~05-0~20 Si : Fc=O 4 
(1-i oi~ly ) 

- 

0.1-o 2 

0.2 
- 

0.2 

02 

(11) (19 
- CL1 ; Mg Sij Fe 

+Mll : Zn 1-o 
- CutSi-: Fe Mn 

$Zn-0~5 

NOTE _. For S-Al 43000 if iron exceeds 0.45 percent. manganese content shall not be less than one-half iron co;itent. 

  
  

 



2 
TABLE 6 CHEMICAL COX4POSITION FOR MAGNESIUM ALLOY FILLER RODS . . 

2 
( Clnr/scs 8.2, 9.2 nrrd B-l.1 ) 3 

( Composition limits are in percent maximum unless otherwise stated ) G 
z 

I~ESICNATION MAGhuIuhi ALU~II~IUM ZIXC MANGANLSE C~PITR SILICON IIION NICIXL CALCIUM REMARKS 

s-Mg 1 Remainder 9.0-10.5 1,o 0 15-0.4 0.15 0.30 0.03 0 01 - Cu+Si+Fe 
+Ni=0.40 

S-Mg 2 Remainder 5 5-8.5 15 0~15-0-4 0.05 0.05 0’03 0 005 - - 

z S-Mg 3 Rcmninder 2 S-3.5 0.6-I .4 0.15-0.7 0.05 0 30 0~005 0 005 0.30 - 

S-Mg 4 Remainder 0 03 0.03 1 o-2 0 0.02 0.05 0 03 0.005 0.02 - 
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‘9. CBEhlICAL 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 
bc done as specified in IS : 504-1963*. 

Norm - A table giving the suitability of these filler rods and wires for welding 
inrious aluminium alloys 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. 

No!a - The application of magnesium alloy u/elding rods is given in Appendix 
B f:>~ Information. 

9.3 The manufacturer shall carry out analysis from each cast of the 
material and \\hen required by the purchaser, shall supply a certified 
ia4t analysis report. 

9.3.1 If required by the purchaser, adequate quantity of rods or wires 
rei)rescnt::ting each cast shall be made available to perform a check 
analysis and ensure that the chemicai composition conforms to the speci- 
lied rcquircments. 

IO. METHOD OF SAMPLING 

10.l ‘I’hc location and the method of sampling shali be agreed to 
h~tl,\ccn the supplier and the purchqser. 

10.2 The arca to be sampled shall be from the combined transverse 
\ectionh obtailxd by bundling the rods or wires after cuttilg into suitable 
Ici::tlls, or by folding. The area shall be c’eaned by grindlng or picking. 
1 ilc sampie shall be collected by milling out the area. 

IG.2.1 When heat treatment is required to reduce the hardness of the 
\xi:>l>!c piece before machining, the annealing temperature and time shall 
lil: kept to a minimum and a suitable discard of the decerburized surface 
l:t)cr shall precede collection of the sample for analysis. 

:I. LSABILITY TEST 

12.1 It’ rquired by the purchaser, the filler rod or wire shall be tested 
b! malting a short run of uelding in the downhand position on the 
~l!l.lacc of a test plate of 300 x 150 mm of appropriate thickness 
compatible with the diameter of the wire being tested. 

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

.“Xlcthod of chemical analysis of aluminium and aluminium a!loys ( revised ). 

11 
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11.3 The length of such runs shall be at least 75 mm for TIC \\elding 
process and at least 150 mm for MIG v,elding process. The material 
of the test plate and the technique of welding shall be speci!ied by the 
manufacturer. 

12. RETEST 

12.1 If a filler rod or wire fails to meet the requirements prescribed in ‘9 
and 11. two addiiional tests shall be carried out to meet SI ch 
rcq~ircmcnts. 

13.1 The filler rods shall be suitably packed to g;uard against dama,-c. 
contamination or deterioration during storage, transit or inspection. 

13.2 The filicr :\ires in spools shall bc heat sealed in plastic bags and 
packed in indiviclual carto: s of suitable construction :o 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 
oi transit and storage. 

Id. MARKING 

14.1 Each package of rods and eachspool ofwire shall be clearly marked 
with the following informations: 

a) 
b) 
c) 

d) 

e> 
f) 

IS designation of the product, 

Name and address of the manufacturer; 

Trade designation of the product; 

SLe and *eight of the rods and wires; 

Batch number; and 

Special information, if any, related to ~3eeiding or storage of 
rods and wires in question. 

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

NOIF - The use of the ISI Certification Mark is goveriled by the provisicns of 
the Indian S!andards Jnstitutior: ( Certificaticn Mark ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products cokered by au Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-dctined system of inspection. testing 
.:nd qu:llity control which is devised and supervisrd by IS1 and operated by the 
producer. IST marked products are also continuously checked by ISI for COK- 
formity to that standard as a further safeguard. Det:lils of cocditions under 
which a licence for the use of the JSI Certification Mark may be granred to 
manufacturers or processors, may be obtained from the Indian. Stacdnrds- 
Institution. 

12 
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APPENDIX A 
( Cluuse 9.1 ) 

APPLICATION OF ALUMINIUM AND ALUMIKIUM 

ALLOY FILLER RODS AND WIRES 

A-l. The application of aluminium and aluminium alloy filler rods and 
wi -es for uelding various parent alloys is given in Table 7 for 
information. 

A-!.1 For the characteristrics, forms and typical uses of the various 
g:x~!e\ of wro?!ght aluminium and aluminium alloys, a reference may be 
i:~;idc to Appendix A of IS : 739-1977*. 

A-1.2 To use Table 7, select the alloys to be welded ( parent alloy ) 
froili the top ro\v and the kit-hand column of the table. The 
1.ccom:;:<nded iiller material is given where the vertical and horizo:;tal 
ci~luniri:; meet. Altxnative filler material M hich will give satisfactory 
rcsui:b is given in parentheses. 

APPENDIX B 
( Chse 9.2 ) 

APPLICATION OF MAGNESIUM ALLOY WELDING RODS 

H-l. PARENT MAGNESllJM ALLOYS 

H-I.1 hqgl, Mg2, Mg3 and Mg4 represent parent magnesium a’loys 
1 a\ ing chemica composition similar to that or filler rods S-Mgl. S-Mg2, 
S \Ig? and S-M&4 respxti\eiy given in Table 6. The parent alloys can 
$2 iii ti?c cast or wrought form. 

K-2. APPLICATION 

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

B-2.1.1 S-Mgl filler rods can be used for welding of parent alloys 
k.IgI in cast as we:1 as cast to wrought form to alloys Mg? and Mg3. 

B-2.1.2 S-Mg2 filler rods can b: used for welding of alloys similar to 
Mg2 and Mg3 in wrought form. 

B-2.1.3 S-Mg3 filler rods can be used for welding of alloys of similar 
composition ( Mg3 ) only for better joint etliciency under stressed 
Lcindition. 

E-2.1.4 S-Mg4 filler rods can be used for welding of similar alloys 
( M!$ ). 

l S!Ircihcntlon for wrought aluminium and aluminium alloy wire for general 
enginecrin: purposes ( second revision ). 
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TABLE 7 APPLICATION OF ALUMINIUM AND ALIJMlNIUM ALLO;LTFlLLER RODS AND WIRES 
( Clause A-l and A-2 ) 

g 
. . 

PARENT 55380 55000 63400, 53000 52000 31000 19500 19000 & 
ALLOW 64430,65032, 54300 

65400 Z 
I 

(1) (4 (3) (4) (5) (6) (7) (8) (9) 

19000 S-Al S-Al 55000 S-AI 43000 S-A! 55000 s-.41 55000 s-4 1 47000 S-AI 43000 S-AI 43000 

E 

55380 (S-Al 53000) (S-AI 53000) (S-AI 53000) (S-AI 55000 (S-A 1 5.5000 (S-Al 55000 g 
S-A I 19500 S-Al 19000) 

S-Al 19000): S-A 1 I9COO): 
19500 SS;;+& S-Al 55000 S-Al 43000 S-Al 55000 S-A I 55000 S-Al 43000 S-A I 43000 

(S-ill 55000) (S-Al 53000) (S-AI 53OciO) (S-Al 53000, (S-A 1 55000, 
S-Al 19500 

S-Al 19000).: S-Al 19000)f 
31000 S-Al S-Al 55000 S-AI 43000 S-Al 55000 s-.4 I 55000 S-AI 43000 

55380 (S-AI 55000) (S-AI 52000) (S-AI 53000) (S-Al 55000 
S-Al 3looo)t 

52000 S-AI S-Al 55000 S-Al 55000 S-A 1 55t’OO S-.~ I 550°0 
55380 (S-Al 53000) (S-A! 51000) (S-Al 53OGO) 

53000 S-AI S-Al 55000 S-A 1 55000 S-Al 55000 
54300 55380 
63400, S-Al S-Al 55000 S-41 43000 
64430, 55380 (S-Al SOOO*) 
65032, (S-A 1 530007) 
65400 
55000 S-AI S-Al 55000 

55380 
55380 S-Al 

55380 
*For better colour matching after anodizing. 
tFor pipe welding. 
fFor corrosive cnnditions. 
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Convener Representing 
SHRI D. S. HON.4VAR D & H Secheron Electrodes Pvt Ltd, Indore 

Members 
SHRI S. R. JANA ( Alternate to 

Shri D. S. Honavar ) 
SIIRI R. S. AGGARWAL Modi Arc Electrodes Co, Modinagar 

SHRI A. V. DESHPAKDE ( Alternate ) 
SHRI AWTAR SIWH Punjab Cheml Plants Ltd, Chandigarh 

SHRI S. S. UUHI ( Alternate) 
DR S, BHATTACHARYYA Peico Electronics and Electricals Ltd, Bombay 

DR S. BALASUBRAMANIAN ( Alternate ) 
SHRI S. K. BASU Indian Oxygen Ltd, Calcutta 

SHRI R. BANERJEE ( .4lterrrate ) 
CHEMIST AKD METALLURGIST-II Ministry of Railways 

RDSO, LUCKNOW 
ASSISTANT RCSEARCH OFFICER 

( MET ) 4-RDSO, LUCKNO~ ( Alternate ) 
SHRI V. H. HAGLANi Ministry of Defence (DC1 ) 

SHRI K. S. SOUNDAPPAN ( Alterflute ) 
&RI R. M. JAI?.’ Special Machines, Karnal 

SHXI A. K. GUPTA ( Alternate ) 
SHRI S. KRISHNAMURTHY ACC Babcock Ltd, Durgapur 

SHRI PREM KR~SHUAMURTHY ( Alterrlate ) 
SHRI A. C. MUKHERJEE Adsons Engineering Enterprises, Nadia 
DR M. NAGESWARA RAO Mishra Dhatu Nigam Ltd, Hyderabad 

SHRI VIVEK S. MAYADEO ( Alternote ) 
SHRI K. NARASIMHAN Bharat Heavy Electricals Ltd, Hyderabad 

SHRI RAMESH KUMAR ( Alternate 1 ) 
SHRI V. SREEMANNARAYASA ( Altcrnatc II ) 

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

SHRI J. R. PRASHER Engineers India Ltd, New Delhi 
SHRI M. R. C. NAGARAJAN ( Alternate ) 

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

REPRESENTATIVE Bharat Heavy Plate and Vessels Ltd, 
Visakhapatnam 

REPRESENTATIVE Dalmin Institute of Scientific and Industrial 
Research, Rajgangpur 

SHRI J. R. UPADHYAY Apart Pvt Ltd, Vadodara 
SHRI P. S. VISVANATH Advani-Oerlikon Ltd, Bombay 

SHRI M. P. DHANLJ~A ( Alternate ) 
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