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COMPLETE SPECIFICATION 

Improvements in Arc Welding Electrodes 
We, MuRBX WELDING PROCESSES LIMII'ED, 

of Hertford Road, Waltham Ctoss, Hertford.,.. 
shire, a· British Company, do hereby declare 
the invention for which we pray that a patent 

S may be granted to us, and the method by which 
it is to 0be performed, to be particularly des­
cribed in ·and by the following statement: -

This invention provides a continuous elec­
trode capable of use for automatic or semi-

10 automatic welding without a submerged arc 
flux or . a shielding gas and consisting of a 
mild steel sheath enclosing a core, constitut­
ing 30-:40% by weight of the electrode and 
of the following composition in percentages 

15 by weight: -

20 

25 

Iron powder 
Aluminium powder 
Manganese oxide 
Silica 
Potassium titanate 
Carbonate, as herein 

defined 
Fluoride, as herein 

defined 
Oxide or chromium, 

aµd/or molybdenum 
a,nd/or nickel 

0-40% 
4-30% 
0-15% 
0-15% 
0-10% 
0-10% 

10-40%·. 

8-65% 

the total amount of metal oxide plus silica 
being at least 20% and the total amount of 

30 fluoride, plus ~bonate being at least 15%. 

. ·.· 

:·.:. 

{Price Ss. Od.J 

The core of the electrode may . also contain 
0-15% ferromariganese .. When: the electrode 
is used to deposit high tensilC strength weld 
metal, the amount of oxide of chromium, and/ 
or molybdenum and/or riickel in the core is 35 
preferably 8-40%. · · : · 

Electrodes according t0 the invention de­
posit weld metal containing 0.05-0;8% by 
weight of aluminium. The silica ~ay ·be pre-
sent as such or in mineral form, e.g; as fel- 40 
spar of wol~stonite. The ·fluoride in"- the core 
is herein defined as being icalcium fluoride, or 
a.mixture of calcium fluoride and cryolite con­
taining 7-35% by weig)l.t of cryolite, with 
the proviso that sodium fluoride may: replace 45 
up to 20% of; the calcium; fluoride or· cryolite, 
potassium fluoride may 'replace up to 7% of 
the calcium fluoride or eryolite and potas­
sium silicofiuoride may ~eplace· up to 12% 
of the calcium fluoride or cryolite. The car- 50 
bonate in the core is calciµm · ~bonate, here-
in defined as being one.or\more of the follow-
ing carbonates, barium carbonate, strontium 
carbonate or µi.agnesium ;carbonate. Calcium 
carbonate is preferred; The potassium titanate 55 
in the core acts as an arc:- stabilizer. 

The following are examples of electrodes 
according to ~e invention. In each example 
the sheath is Of mild steel. the core constitutes 
30-33 % by weight of the electrode and the 60 
proportions given are proportions by weight of 
the core:- : 



N 

I 
H.ard Facing Electrodes 

Electrode depositing Electrode depositing Electrode depositing Electrode depositing 
metal of250 V.P.N. metal of 350 V.P.N. metal of 450 V.P.N. metal of 650 V.P.N. 

Hardness Hardness Hardness Har®ess 
Working Specific Working Specific Working Specific. Working Specific 
Range Exam.pie Range Example ~ Example Range . ~le 

in in in in m in in m 
Percent Percent Percent Percent Percent Percent Percent Percent 

Iron Powder 5-35 28 0-25 2 0-20 0 0-20 

Aluminium Powder 8-20 14 14-25 20 15-30 22 15-30 23 

Mn10 8 3-10 7 4-10 7 2-10 3 0-10 .2 ~ .... 
GIO w 

Si08 3-10 7 3-10 .7. 3-10 7 3-10 4 '!,,.. 
~ 

Potassium Titanate 1-7 4 1-6 3 1-5 2 1-5 1 

CaC08 2-8 3 2-8 3 ()....,.6 2 0-6 2 

CaFs 15-30 25 15-30 25 12-25 20 10-20 10 

CraOs 8-12 10 16-30 22 2~ 32 30-50 36 

Mo 0 8 
.. 

8-12 9 6-10 8 6-12 10 -
Fe-Mn..;C 
(78% Mn 6% c 

~· Balance Fe) 0-4 2· 0-4 2 2-8 4 5-15 12 

)\ 
() I"" . \~7 

°to' .. 

.f 



f: "" 

Electrodes depositing high tensile strength weld metal · . •, 

i 

Electrode depositing Electrode depositing Electrode depositing Electrode depositing 
11% chrom.iwn & !% 21% chromium. & 1 % 45 tpi UTS weld 45 tpi UTS weld 

molybdenum. molybdenum. metal metal 

Working Specific Working Specific Working Specific Working_ Specific 
Range Example ~ ~ple Range ~le Range ~pie in in m m in m in m 

Percent Percent Percent Percent Percent Percent Percent Percent 

Iron powder S-35 26 0-25 9 10-30 20 0-30 14 
.. Aluminium. powder 8-20 14 12-25 18 8-22 16 g..._.30 18 -';... MnaOa 3-10 8 3-10 8 5-15 10 5-15 10 00 

"" '&: Si08 3-10 7 3-10 7 3-10 7 3-10 7 N 

· Potassium. Titanate 1-7 3 1-7 2 1-7 3 1-7 3 

CaCOa 2-8 .3 2-8 3 . 2-8 3 2-8 3 

CaFa. 15-30 25 15-30 25 15-30 25 15-30 25 

er.o. g..._.12 10 14--25 19 3-6 4 6-12 8 

MoOa ~ ·4 8-12 9 3-6 4 3-6 4 
NiO ·- - 6-10 8 6-10 8 

"". 
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WHAT WE CLAIM IS:-
·1. A continuous electrode capable of use 

for automatic or semi-automatic welding 
without a submerged arc flux or a shielding gas 

S and consisting of a mild steel sheath enclosing 
a core, constituting '30-40%' by ·weight of 
the electrodes and of the following composi­
tion in percentages by weight: -

10 

IS 

20 

Iron powder 
Aluminium powder . · 
Manganese.• oxide 
Silica 
Potassiun;i titanate 
Carbonate, as herein 

defined 
Fluoride, as herein 

defined 
Oxide of chromium, 

and/or molybdenum 
and/or nickel 

0-40% 
4-30% 
0--15% 

. 0-15% 
0-10% 
0-10% 

10--40% 

8-65% 

the total amount of metal oxide plus silica 
being at least 20% and ·;the total amount ·of 
fluoride plus carbonate being· at least 15%. 

2. An electrode as claimed in claim 1, in 
2S which the amount of oxide of chromium., and/ 

or molybdenum and/ or nickel in the core is 
8-40%. 

3. An electrode as claimed in claim 1, in 
which the co~ contains 0-15% ferroman-

30 ganese. 

35 

40 

so 

55 

(jQ 

4. An electrode as claimed in claim 1, in 
which the ~ore c9~titutes 30-33% · by 
weight of the. electro;de a!ld contains, ~ · Pet:-
centages by weight: ..:- . · ' · · 

Iron powder 
Aluminiuin powder 
Mn20s 
Si02 
Potassium titanate 
Ca C03 : 
Ca F2 .· 
Cr20s . 
Ferromariganese . '·· · 

(78% M.~ 6% c 
Balan~ Fe) ·· · 

5-35 
14-25 
. 3-10 
3-10 
1-7 
2--8 

15-30 
8-12 
.()-4. 

5. An electrode as claimed in claim 1, in 
which the tore constitutes 30--33% by 
weight of the j electrode and contains, in per­
centages by W,eight: -

Iron powder 
Aluminiulzi powder 
MnaOs . 
Si02 . 
Potassium titanate 
CaCOs 
CaF2 
Cr20a 
Mo Os 
Ferrom.anganese 

(78% Mn, 6% C 
balance Fe) 

o-z; 
14-25 
4--10 
3-10 
. .1-6. 
k-8·• 

. . l:S:-:-30 
16-30 
8-12 
o-4 

6. An electrode as claimed in claim 1, in 
which the core constitutes 30-.-33 % ., by 
weight of th.e electrode and contains, in per-
centages by .weight: - · (j5 

Iron· powder. 
Aluminium powder 
Mn20a 
Si02 
Potassium titanate 
CaCOa 
OlF2 
Cr20s 
Mo Os 
Ferromangese 

(78% Mn, 6%" c 
balance Fe) ·. 

0--20 
15-30 
2-10 
3-10 
1-5 
0-6 

12-25 
. 25-40 

6-10 
2-8 

70 

75 

7. An electrode as claimed in claim 1, in 
which the core constitutes 30-33% by 
weight of the electrode and contains, in per- 80 
centages by weight: --'. 

Ironp<>Wder 
Aluminium powder 
Mn208; 
Si02 
Potassium titanate 
CaCOa .. 
CaF2 
Cr20a 
Mo Os 
FerrQm.anganese 

(78%'. Mn, 6% c 
balaru?e Fe). . 

0-20 
lS-30 
0-10 
3.-10 
l-5 
o.:-6 

10-20 
30-50 
6-12 
5-15 

85 

90 

8. An ele4trode as claimed in claim l, in 
which the core constitutes 30-33 % by 95 
weight of the electrode and , contains, in per­
centages by ~ght: _,.. 

Iron powder 
Aluminium powder 
Mn2011 
Si02. 
Potassium· titanate 
CaC03 
CaF2 
Cr2011 
Mo Oa: 

5-35 
g.;,....20 
3-10 
3-10 
1-7 
2--8 

15-30 
8-12 
4-6 

9. An electrode as claimed in claim 1, in 
which. the ~ore constitutes 30-33% by 
weighJ. of the electrode and contains, in per­
centag~s by weight: -

~~on powder 0--25 
Alumfui"$m powder 12-25 
Mna08 · 3-10 
Si02. 3-10 
l'otassium titanate 1-7 
ca.cos 2--8 
CaF2 15-30 
Cr20a 14-25 
MoOa 8-12 

100 

105 

110 

115 
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10. An electrode as claimed in claim 1, in 
wh1ch the core constitutes 30-33 % by 
weight of the electrode and contains, in per-
centages by weight: - · 

Iron powder 
Aluminium powder 
~Oa 
Si02 

lo-30 
8...;....22 
5-15 
3;.._10 
1-7 
2-8 

Iron powder 
Aluminiwn powder 
MnzOa 
Si02 
Potassium titanate 
c.ac0a 
OlF2 
Cr20a 
MoOa 
NiO 

0-30 
8-30 
5-15 
3-10 
l-7 
2-8 

15-30 
6-12 
3-6 
6-10 

20 

25 

Potassium titanate 
c.acoa 
OlF2 
Cr20a 
MoOa 

15-30 
3-6 
3-6 
6-10 

12. An electrode as claimed in claim 1, sub­
stantially as described with reference to any 30 
of the foregoing specific Examples. 

NiO 

11. An electrode as claimed in claim 1, in 
which the core constitutes 30-33 % by 
weight of the electrode and contains, in per­
centages by weight: -
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