WELDWIRE

BYATS

Aluminum Welding Wire & Electrodes

Specifications Chemical Composition Description
. Si = 0.95 max (includin Base materials which can be welded with this alloy are 1060,
Alloy: WW1100 I'ron) ( 9 1070, 1080, and 3003. This material can be used with the inert
Fe = 0.95 max (including gas welding processes. It is essential that all Aluminum Alloys
I'ron) and welding wire are clean and free from contamination.
G ass: ER1100 Cu = 8. 85 - 0.20
AWS: A5.10 M = 0.05 max
Zn = 0.10 max
Al =99.0 mn
. Si =4.5 - 6.0 ER4043 aluminum filler materials are silicon-aluminum types for
A”Oy WW4043(ER) Fe = 0.8 max welding of the following: 5154, 6052, 6053, 6082 and similar
Cu = 0.30 nmax other silicon-aluminum alloys. This material can be used with the
Mh = O' 05 max inert gas welding processes. It is essential that all aluminum
-5 alloys and welding filler wires are clean and free from
Cl ass: ER4043 2’9 = 8 28 max contamination.
AWS: A5.10 n="9 max
Ti = 0.20 max
Al = Remai nder
G her = 0.15 max
. Si =4.5 - 6.0 This type of electrode can be used for welding of the following
Alloy: WWA4043(R) Fe = 0.8 nax materials: 5454, 6052, 6063, 6082 and similar other
Cu = 0.30 max silcon-aluminum alloys. In all cases an electrode that meets the
Mh = 0' 05 max test prescribed in A5.10 AWS specification can be used either
. e as an electrode or a welding rod, but the reverse is not always
Cl ass: R4043 My = 0.05 max true for a “R” classification aluminum “rod.” It is essential that all
AWS: A5. 10 %_n = 8 %8 max aluminum alloys and welding filler wires are clean and free from
1 = 0. max contamination.
Al = Remai nder
Q her = 0.15 max
. Si =4.5 - 6.0 E4043CTD for arc welding aluminum, is a coated electrode with
Al |0y WWwW4043CTD Fe = 0.8 max an extruded coating designed for production and maintenance
Cu = 0.30 max welding of aluminum and aluminum alloys. Arc stabilities
Mh = 0' 05 nax excellent, spatter and fuming are minimal. It is essential that all
- aluminum alloys and welding filler wires are clean and free from
Cl ass: E4043 gg = 8 (])-(5) max contamination.
AWE: A5.3 n=9 max
Ti = 0.20 nmax
Al = Renmmi nder
Be = 0.0008 nmax
G her = 0.15 max
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WELDWIRE

BYATS

Aluminum Welding Wire & Electrodes

Specifications Chemical Composition Description
. C = 0.40 max ER5183 can be used on type base materials 5083 and 5456.
A”Oy WW5183 Fe = 0.40 max ER5183 is not recommended for sustained elevated
Cu = 0.10 nax temperature service. This material can be used with the inert
Mh = O' 50-1.0 gas arc welding processes. They can also be used with electron
. - ; beam or oxyfuel gas welding processes. It is essential that all
Cl ass: ER5183 My = 4.3-5.2 aluminum alloys and welding filler wires are clean and free from
AWS: A5. 10 gr = 8 (2)2-0. 25 contamination.
n = 0. max
Ti = 0.15 max
Si = 0.40 max
Al = Renmi nder
. Si = 0.25 max ER5356 aluminum filler materials are used mainly for welding
Al |0y WW5356 EFe = 0.40 max aluminum of like composition. This type is also useful if color
Cu = 0.10 max match is important after anodizing, if higher weld strengths are
Mh = O' 05-0. 20 required or when extra ductility is helpful. This material can be
i - Y used with the inert gas welding processes. It is essential that all
Cl ass: ER5356 % = g ibs-msix aluminum alloys and welding filler wires are clean and free from
AWS: A5.10 n =Vv. contamination.
Ti = 0.06-0.20
Al = Remai nder
Cr = 0.05-0.20
Q her = 0.15 max
. C = 0.25 max This material can be used to weld base materials types 5454
Al |Oy WW5554 Fe = 0.40 max and 5456. All inert gas processes, electron beam and oxyfuel
Cu = 0.10 max gas welding processes can be used. It is essential that all
Mh = 0' 50-1.0 aluminum alloys and welding filler wires are clean and free from
O ass: ER5554 ('\érg _ g gésbozo contamination.
AWS. A5.10 Zh = 0. 25 max
Ti = 0.05-0.20
Si = 0.25 nmax
Al = Remai nder
. Si = 0.25 max This material can be used to weld base material types 5454 and
Al |Oy WW5556 Fe = 0.40 max 5456. Allinert gas processes, electron bead and oxyfuel gas
Cu = 0.10 max welding processes can be used. It is essential that all aluminum
Mh = 0' 50 -1.0 alloys and welding filler wires are clean and free from
C ass: ER5556 grg _ g (7)’_55b520 contamination.
AWE: A5.10 Zn = 025 mmax
Ti = 0.05-0.20
Al = Renmi nder
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WELDWIRE

BYATS

Bare, Coated & Flux-cored Cobalt

Specifications

Chemical Composition

Description

. Typical = Type 1 is the highest hardness standard alloy in the group of
Al |Oy WWCObaIt #1 Coataj Cyg 2.1 cobalt alloys used for elevated temperature abrasive wear
O = 29.6 associated with corrosion. Deposits of this alloy have a large
Fe = 2 3 volume of chromium carbides that impart outstanding abrasive
. _ wear resistance. The addition of tungsten enhances high
Class: Cobalt All oy #1 M = 0.1 temperature hardness and matrix toughness for excellent
Coat ed El ectrode M = 0.1 adhesive and solid particle erosion wear resistance. It bonds
ANS: A5 13 ( ECoCr C) N =1.9 well with all steels including stainless.
: : - Si =0.9
W= 12.1
Co = Bal ance
. Typi cal = 1M is the tubular wire version of the highest hardness standard
Al |0y WWCobalt #1 Flux Cyg 2.6 cobalt alloy used with chromium carbides that impart
Cored C = 25.8 outstanding abrasive wear resistance. The addition of tungsten
Fe = 3 6 enhances high temperature hardness and matrix toughness for
i e excellent adhesive and solid particle erosion wear resistance. It
C: ass: Q333-| t Al oy #1 xhb = 82 bonds well with all weldable steels including stainless.
Flux Cored Wre =Y
N =22
AWS: A5.21 (ERCoCr-CQ) Si =
i = 0.2
W= 11.2
Co = Bal ance
. Typi cal = Type #1 bare wire/rod has the highest hardness of the cobalt
Al |Oy WWCobalt #1 Bare Cyg 2.4 alloys and is used in elevated temperature wear applications.
o = 31.0 Machine with Carbide tools or ground. It bonds well with
Fe = 2 3 stainless and other weldable grade steels.
Class: Cobalt Alloy #1 M = 0.06
Bare W re/Rod Wz 9.3
AWS: A5.13 (RCoCr-C) g -3
i = 1.2
W= 12.2
Co = Bal ance
. Typical = Type 12 bare rod develops high hardness, abrasion resistance
Al |0y WWCobalt #12 Bare Cyg 1.5 and good corrosion resistance. These properties make type 12
C = 30.4 the choice for wood cutting saws and bars and for industrial
Fe = 2 3 cutting applications for carpet, plastics, paper and chemical
i - industries. It is non-forgeable and can be machined with
C ass: Co}aal fj Al l oy #12 m = 8- 26 difficulty using carbide tools. Type 12 bonds well to all weldable
Bare Wre/ Ro = 0. grade steels, including stainless.
N =22
AWS: A5.13 (RCoCr-B) S =
i = 1.3
W= 8.5

Co = Bal ance
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WELDWIRE

BYATS

Bare, Coated & Flux-cored Cobalt

Specifications

Chemical Composition

Description

Alloy: WWCobalt #12 Coated

Class: Cobalt Alloy #12
Coat ed El ectrode
AWS: A5. 13 (ECoCr-B)

Typi cal =
C=13
Cr = 29.8
Fe = 3.3
M = 0.1
M =0.1
N =22
Si =0.9
W .

1l
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Type 12 coated electrodes provide excellent hot hardness and
abrasion resistance and good corrosion resistance. These
properties make type 12 well suited for wood cutting saws and
bars and for industrial cutting applications for carpet, plastics,
paper, and chemical industries. It bonds well to all steels,
including stainless.

Alloy: WWCobalt #12 Flux
Cored

Class: Cobalt Alloy #12
Flux Cored Wre
AWS: A5.21 (ERCoCr-B)

Cobalt 12 is the tubular fabricated wire version of a cobs alloy
that produces a high hardness cobalt-chromium deposit for high
temperature applications with good abrasive wear associated
with corrosion. Chromium carbides contained in the deposit
provide excellent resistance to many forms of chemical and
mechanical degradation, including galling. It bonds well with all
weldable steels, including stainless.

Alloy: WWCobalt #21 Bare

Class: Cobalt Alloy #21
Bare W re/ Rod
AWS: A5.21 (ERCoCr-E)

Type 21 bare rod provides a low carbon austenitic type deposit
with excellent work hardenable, high temperature strength and
impart resistance. Good choice for valve trim on steam and fluid
control valve bodies and seals. It bonds well to all weldwble
steels, including stainless steel.

Alloy: WWCobalt #21 Coated

Cl ass: Cobalt Alloy #21
Coat ed El ectrode
AWS: A5.13 (ECoCr-E)

Typi cal =
C=0.24
C = 27.4
Fe = 1.7
Mn = 0.8
M = 5.4
N = 2.73
Si =0.8
Co = Bal ance
Typi cal =
C=0.2
C = 27.9
Fe = 3.4
M1 = 0.5
M = 5.2
N =25
Si =0.7
W= 0.7

Co = Bal ance

Cobalt #21 coated electrodes deposit a low carbon austenitic
cobalt type alloy with excellent work hardenable high
temperature, strength, and impart resistance. It is a good choice
for valve trim and steam and fluid control valve bodies and
seals. It bonds well to all weldable steels, including stainless.
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WELDWIRE

BYATS

Bare, Coated & Flux-cored Cobalt

Specifications

Chemical Composition

Description

Alloy: WWCobalt #21 Flux
Cored

Class: Cobalt Alloy #21
Flux Cored Wre
AWS: A5.21 (ERCoCr-E)

Typi cal =
C=0.3
Cr = 27.4
Fe = 3.8
M = 0.7
M = 5.4
N =24
Si =0.5
W .
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Cobalt Alloy #21 flux-cored wire has excellent work
hardenability, high temperature, strength, and impart resistance.
Type 21 is a good choice for valve trim and fluid control valve
bodi?s and seals. It bonds well to all weldable steels, including
stainless.

Alloy: WWCabalt #6 Bare

Class: Cobalt Alloy #6
Bare W r e/ Rod
AWS: A5.13 (RCoCr-A)

Cobalt #6 provides resistance to many forms of chemical and
mechanical degradation over a wide temperature range. It
bonds will with weldable grade steels, including stainless.

Alloy: WWCobalt #6 Coated

Class: Cobalt Alloy #6
Coat ed El ectrode
AWS: A5.13 (ECoCr-A)

Typi cal =
c=11

G = 25.8
Fe = 3.2
M = 0.1
M = 0.1
N =1.9
Si = 1.0
W= 4.5

Type 6 coated electrodes produce a medium hardness
cobalt-chromium deposit for high temperature applications with
good abrasive wear and good impact resistance. Type 6 is the
most versatile and widely used cobalt alloy with a good balance
of abrasion and impact resistance. Chromium carbides
contained in the deposit have excellent resistance to many
forms of chemical and mechanical degradation, including galling
and cavitation erosion. It bonds well with all weldable steels,
including stainless.

Alloy: WWCobalt #6 Flux
Cored

Cl ass: Cobalt Alloy #6
Fl ux Cored Wre
AWS: A5.21 (ERCoCr-A)

Typi cal =
C=1.2
G =281
Fe = 4.0
M = 0.9
M = 0.1
N =25
Si =0.6
W= 4.0

Co = Bal ance

Alloy #6 is the tubular wire version of a cobalt alloy that
produces a medium hardness cobalt-chromium deposit for high
temperature applications with good abrasive wear and good
impact resistance. It is the most versatile and widely used
cobalt alloy. Chromium carbides contained in the deposit
provide excellent resistance to many forms of chemical and
mechanical degradation, including calling and cavitation erosion.
It bonds well with all weldable steels including stainless.
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WELDWIRE

BYATS

Chrome Moly Welding Wire

Specifications

Chemical Composition

Description

. C=0.7-0.12 ERB80SB-2 is for gas metal arc and gas tungsten arc welding of
Al |Oy WW80SB-2 O = 1.20-1.50 1 chrome, 2 moly steels used in high temperature
Ni = 0.20 nax applications. 300°F minimum preheat, interpass are
Mh = 0 40-0.70 recommended.
Cl ass: ER80SB- 2 Si =00.04212- 0.70
. = 0. max
AWE: A5, 28 S = 0 025 mox
Mo = 0.40-0. 65
Cu = 0. 35 nmax
Q her = 0.50 max
. C = 0.10 max This type material contains 4 to 6% chromium and about 0.50%
Al |Oy WWB80S-B6 Mh = 0.40-0.70 molybdenum. Itis used to weld m;terials of similar compositio?‘n,
Si = 0.50 max usually in the form of pipe or tubing, for high temperature service
P=o0 625 TR applications, 350°F minimum preheat, interpass are
d ass: ERSOS- B6 Ei: Oooég oy recommended.
. = max
AWE: A5, 28 O - 4 50-6.00
Mo = 0.45-0.65
Cu = 0.35 max (includes
coati ng)
G her = 0.50 max
. C = 0.10 max This classification contains 8.0 to 10.5 % chromium and about
Al |Oy WW80S-B8 Mh = 0.40-0.70 1.0% molybdenum. Classification is usgd for welding base
Si = 0.50 max material of similar composition, for high temperature service
P=o0 b25 ax applications, 350°F minimum preheat, interpass are
d ass: ERSOS- BS fiz Obogg iy recommended.
. = 0. max
AWE: A5, 28 O - 8 00-10 5
Mo = 0.80-1.2
Cu = 0.35 nmax (includes
coati ng)
G her = 0.50 max
. C = 0.07-0.12 ER90SB-3 is for weldng 2 2 chrome, 1 moly steels, frequently
Al |0y V\NngSB'S C = 2.30-2.70 piping in the petroleum indu;try and for elevated temperature
NI = 0.20 max service. Requires controlled preheat, interpass and post weld
Mh = 0' 40-0. 70 heat treatment.
Cl ass: ER90SB-3 Si =00b421g-0. 70
. = 0. max
AWS: A5, 28 S 0 025 mx
Mo = 0.90-1.20
Cu = 0.35 max
G her = 0.50 max
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WELDWIRE

BYATS

Chrome Moly Welding Wire

Specifications

Chemical Composition

Description

Alloy: WW90S-B9

Cl ass: ER90S- B9
AWS: A5. 28

o

ZQ9OoE<3QZ0TVZO

(o N o Rl V)

[e)e)

0.07-0.13
1. 25 max
0.15-0. 30
0. 01 max
0. 01 max
1. 00 nmax
8. 00-9.50
0.80-1.10
0.15-0.25
0. 04 max

ng)

WNOD® DIl

0.20 max (includes

i

r = 0.50 max

= Col unbi um
-0.10% N trogen
-0.07%required

Material contains chromium 8.00 — 9.50% and molybdenum 0.80
—1.10%. Classification is used for welding base material of
similar composition.

Requires controlled preheat, interpass and post weld heat
treatment.

Alloy: WWEB-2

Cl ass: EB-2
AWB: A5. 23

P5»TL5QO

0.07-0. 15
1.00-1.75
0.45-1.00
0. 05-0. 30

0. 025 max

0. 030 max
0. 45-0. 65

0. 35 max

EREB-2 is for submerged arc welding of 1 ¥4 chrome, 2 moly
steels.

Alloy: WWEB-3

Cl ass: EB-3
AWB: A5. 23

P5»TL5QO

0. 05-0. 15
2.25-3.00
0.40-0. 80
0. 05-0. 30

0. 025 max

0. 025 max
0.90-1.10

0. 35 max

EREB-3 is for submerged arc welding of 2 ¥4 chrome, 1 moly
steels.

Alloy: WWEB-6

Cl ass: EB-6
AWB: A5. 23

P50 TLZQO

0.10 max
4.50-6.50
0.35-0.70
0. 05-0.50

0. 025 max

0. 025 max
0.45-0.70
0. 35 nmax

This type wire is classified by the chemical composition of
deposited weld metal in combination with a specific welding flux
using the submerged welding process. The weld metal
properties are obtained by the use of a properly selected flux
and EB6 wire and knowing if the weldment is to be heat treated
or as welded condition.
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WELDWIRE

BYATS

Chrome Moly Welding Wire

Specifications Chemical Composition Description
. = This type wire is classified by the chemical composition of

Al |0y WWEB-8 8 =0535L8_ 2101?(50 deposyifed weld metal in com}gination with a spegific welding flux
Mh = 0.30-0.65 using the submerged welding process. The weld metal
Si =0 05-0. 50 properties are obtained by the use of a properly selected flux

. _ : : and EB8 wire and knowing if the weldment is to be heat treated

Cl ass: EB-8 g = 8 8%2 gi or as welded condition.

AWE: A5, 23 bb = 0. 80- 120
Cu = 0.35 max

. = - This type wire is classified by the chemical composition of

Al |0y WWEB-9 8 =O'8F)(7)_ (1)018 deposyiPed weld metal in comybination with a spegific welding flux
M = 1.25 max using the submerged welding process. The weld metal
Si = 0. 30 max properties are obtained by the use of a properly selected flux

i _ : and EB9 wire and knowing if the weldment is to be heat treated

Cl ass: EB-9 g = 8 818 n”gi or as welded condition.

AWS: A5. 23 Mo = D.80- 1 10
Cu = 0.10 max
N = 1.00 nax
V = 0.15-0.25
No = 0.02-0.10
N = 0.03-0. 07
Al = 0.04 max
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Copper & Copper Alloys

Specifications Chemical Composition Description
Al |O . Cu = Remmi nder This filler metal is an iron free aluminum bronze.
y' Recommended for use as an overlay material for wear resistant

(including silver)

WWAIuminum-BronzeAl Zn = 0 max surfaces h?jViQ% relatively Iighlg Io?_ds. This aI{gy |§; not id
Mh = 0.50 max recommended for joining applications, since the deposit does
d ass: ERCUAl - Al Si = 0 10 nax have a tendency to be hot short.
AWS: A5, 7 Al = 6.0-8.50
Pb = 0.02 nmax
Gt hers = 0.50 nmax
A| |O . Cu = Renmi nder Can be used where welds on brass are required to have high
y' tensile strength and be corrision resistance. Excellent alloy for

WWAIluminum-BronzeA2

Cl ass: ERCuAl - A2
AWB: A5.7

(including silver)

Zn = 0.02 nmax
Fe = 1.5 max
Si = 0.10 nmax
Al = 9.0-11.0
Pb = 0.02 nmax

Q hers = 0.50 max

joining manganese bronze castings and other aluminum bronze
materials, malleable iron, steel and dissimilar metals.

Alloy: WWERCuU

Class: ERCu
AWS: A5.7

Cu = 98.0 mn
(including silver)
Sn = 1.0 nmax
M = 0.5 nmax
Si = 0.50 nmax
P = 0. 15 max

Al = 0.01 max
Pb = 0.02 max
QG hers = 0.50 nax

This Weld material is used fo fabricate deoxidized copper and
repair weld copper castings. Can also be used to weld
galvanized steel and deoxidized copper to mild steel where high
strength joints are not required.

Alloy: WWLFB Bare

Cl ass: LBF Bare (Low
Fum ng Bronze)
AWS: Nominal Chemistry

Cu = 58.0-62.0
Sn = 0.30-3.00
Fe = 1.50 max
Al = 0.01 max
Zn = bal ance
Mh = 0.25 max
Si = 0.30 nax
Pb = 0.05 max

Designed for repair and fabrication applications on steel,
copper, copper alloys, nickel, and nickel alloys.

Recommended procedure:

Clean all areas to be joined or built-up thoroughly. Paint weld
area with Welco 600 bronze brazing flux. Using a neutral flame,
heat the part until the flux liquefies. The flux can also be applied
directly to the rod, by heating the rod and dipping into the
powered flux. Add a drop of the alloy and flow it out using the
torch flame. If a large area is to be surfaced or a number of
passes are required to restore the part to the original size,
Nickel Silver flux coated rods should be used. There is no need
to remove the flux between passes. The torch should be held at
a low angle to prevent excessive heat build-up in the part.

When working on cast iron, bonding qualities can be improved
by first searing the surface with a strong oxidizing flame.
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Copper & Copper Alloys

Specifications

Chemical Composition

Description

Alloy: WWLFB Coated

Cl ass: LBF Coated (Low
Fum ng Bronze)
AWS: Nomi nal Chemistry

Cu = 58.0-62.0
Sn = 0.30-3.00
Fe = 1.50 max
Al = 0.01 nax
Zn = Bal ance
Mh = 0.25 max
Si = 0.30 nax
Pb = 0.05 max

Designed for repair and fabrication applications on steel,
copper, copper alloys, nickel, and nickel alloys.

Recommended procedure:

Clean all areas to be joined or built-up thoroughly. Paint weld
area with Welco 600 bronze brazing flux. Using a neutral flame,
heat the part until the flux liquefies. The flux can also be applied
directly to the rod, by heating the rod and dipping into the
powered flux. Add a drop of the alloy and flow it out using the
torch flame. If a large area is to be surfaced or a number of
passes are required to restore the part to the original size,
Nickel Silver flux coated rods should be used. There is no need
to remove the flux between passes. The torch should be held at
a low angle to prevent excessive heat build-up in the part.

When working on cast iron, bonding qualities can be improved
by first searing the surface with a strong oxidizing flame.

Alloy: WWSilicon-Bronze

Cl ass: ERCuSi - A
AWB: A5.7

Cu = 94 min (including

silver)

Zn = 1.5 max

Sn = 1.5 max

Fe = 0.5 nmax

Si = 2.8-4.0

A = .01 max

Pb = 0.02 max

O hers = .50 max

Use for welding of silicon bronze copper, or aluminum bronze of
low aluminum content. Can also be used for brazing malleable
iron and light gage steel.
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Flux Cored Stainless Electrodes

Specifications

Chemical Composition

Description

. C = 0.04 max This electrode is used to join duplex stainless steel base metals
Al |0y WW2209T-1 O =21.0-24.0 containing approximately 22 percent chromium. This alloy is
Ni = 7.5-10.0 onedof the family of duplex stainless steil_alloys. This alloy has
Mo = 2.5-4.0 good resistance to stress corrosion cracking.

. - Following the chemical composition designation comes the letter
Class: E2209T- X M = 0.5-2.0 “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 Si = 1.0 max rod. Following the “T" is a *1” or “0” indicating the recommended

P = 0.04 max position of welding. The “1” or “0” following the “T” designates
S = 0.03 max the following: “0” — designed to weld in the flat or horizontal
Cu = 0.50 max position, “1” — designed to weld in all position. Following the
N = 0.08-2.0 position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,
or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfipezljl composition and mechanical properties are not
specified.
. C = 0.04 max This electrode is used to join duplex stainless steel base
Al |0y WW2553T-1 O = 24.0-27.0 material containing approximately 25% chromium. This alloy is
Ni = 8.5-10.5 one of the family of duplex stainless steel alloys. Has improved
Mo = 2' 9-3 9 resistance to pitting corrosion and stress corrosion cracking.

i -~ : Following the chemical composition designation comes the letter
Cl ass: E2553T-X M = 0.5-1.5 “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 Si = 0.75 max rod. Following the “T" is a “1” or “0” indicating the recommended

P = 0.04 max position of welding. The “1” or “0” following the “T” designates
S = 0.03 max the following: “0” — designed to weld in the flat or horizontal

N = 0.10-0.20 position, “1" — designed to weld in all position. Following the
Cu=1.52.5 position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,

. . or the letter “G”. The numerals “1”, “4”, and “5” |dent|fy the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfical composition and mechanical properties are not
specified.

. C = 0.04-0.08 The composition of this weld metal is the same as that of
Al |Oy WW308HT-1 C = 18.0-21.0 E308TX-X except for carbon content is in the high end of the
Ni = 9.0-11.0 range. Carbon provides higher tensile and creep strength at

Mo = 0' 50 rriax elevated temperatures. This material is used primarily for

. e welding type 308H base metal.

Cl ass: E308HT- X M = 0.5-2.5 Following the chemical composition designation comes the letter
AWS: A5. 22 Si = 1.0 max “T” which signifies that the product is a flux cored electrode or
P = 0.04 nmax rod. Following the “T” is a “1” or “0” indicating the recommended
S = 0. 03 nmax position of welding. The “1” or “0” following the “T” designates
Cu = 0.50 max the following: “0” — designed to weld in the flat or horizontal
position, “1” — designed to weld in all position. FoIIowmg the
position indicator and a dash, are the numerals “1”, “3”, “4”, “5”
or the letter “G”. The numerals “1”,"4”, and “5” |dent|fy the'
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemical composition and mechanical properties are not
specified.
. C = 0.04 max For welding types 301, 302, 304, 304L 308, and 308L. May be
Al |0y WW308LT-1 Mh = 0.05-2.5 used for welding types 321 and 347 if service temperature does
Si = 1.0 max notbeéceed 500F (260C). Low carbon content minimizes
— carbide precipitation.

i P __0 04 max Following the chemical composition designation comes the letter
Cl ass: E308LT-X Fe = Renai nder “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 S = 0.03 max rod. Following the “T”is a *1” or “0” indicating the recommended

C = 18.0-21.0 position of welding. The “1” or “0” following the “T” designates
N = 9.0-11.0 the following: “0” — designed to weld in the flat or horizontal

Mo = 0.5 max position, “1” — designed to weld in all position. Following the
Cu = 0.5 max position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,

or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemical composition and mechanical properties are not
specified.
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Flux Cored Stainless Electrodes

Specifications Chemical Composition Description
. C = 0. 04 nmax The composition of this weld metal is the same as E309MOTX-X
Al |0y WW309LMOT-1 Mr = 0.5-2.5 except for lower carbon content. Use these electrodes to join
Si = 1.0 max stainless steel to carbon and low alloy steels for services below
P = 0.04 max ggﬁoFWWL\JgS ?hfg rcﬁ\é?;li?:g.l c':)?;r;;tc‘)asli?ic?r? Zgls(ijgenpaot%fglomes the letter
Cl ass: E309LMOTX- X S = 0.03 max “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 G =21.0-25.0 rod. Following the “T”is a “1” or “0” indicating the recommended
Ni = 12.0-16.0 position of welding. The “1” or “0” following the “T” designates
M = 2.0-3.0 the following: “0” — designed to weld in the flat or horizontal
Cu = 0.50 max position, “1” — designed to weld in all position. Following the
position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,
or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfipezljl composition and mechanical properties are not
specified.
. C = 0.04 max Designed for welding type 309 wrought, or cast forms, but used
Al |0y WW309LT-1 Mr = 0.5-2.5 extensively for welding type 304 to mild or carbon steel. Also
Si = 1.0 max urs]edtf?rAweldting 3%4 cla’? slheets and for applying stainless steel
- sheet linings to carbon steel.

i P __O' 04 max Following the chemical composition designation comes the letter
Class: E309LT-X Fe = Renmi nder “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 S = 0. 03 max rod. Following the “T”is a “1” or “0” indicating the recommended

C = 22.0-25.0 position of welding. The “1” or “0” following the “T” designates
NI = 12.0-14.0 the following: “0” — designed to weld in the flat or horizontal

Mo = 0.5 max position, “1” — designed to weld in all position. Following the
Cu = 0.5 max position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,

. or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfical composition and mechanical properties are not
specified.

. C = 0.20 max The nominal composition of this weld metal is 26.5 Chromium
Al |Oy WW310T-1 Cr = 25.0-28.0 and 21 Nickel. These electrodes are most often used to weld
Ni = 20.0-22.5 base metals of similar compositions.
Mo = 0 '50 max Following the chemical composition designation comes the letter

. - “T” which signifies that the product is a flux cored electrode or
Cl ass: E310T-X M = 1.0-2.5 rod. Following the “T” is a “1” or “0” indicating the recommended
AWS: A5. 22 Si = 1.0 max position of welding. The “1” or “0” following the “T” designates

P = 0.03 nax the following: “0” — designed to weld in the flat or horizontal

S = 0. 03 nmax position, “1” — designed to weld in all position. Following the

Cu = 0.50 max position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,
or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfical composition and mechanical properties are not
specified.

. C = 0.15 max These electrodes most often are used to weld dissimilar metal
Al |0y WW312T-1 C = 28.0-32.0 compositions of which one component is higher in nickel. This
Ni = 8.0-10.5 ?Iloy gives a two phase weld deposit with substantial amounts of
-0 - errite in an austenite matrix.

i Mo - 0. 50 _max Following the chemical composition designation comes the letter
G ass: E312T-X M = 0.5-2.5 “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 Si = 1.0 max rod. Following the “T”is a *1” or “0” indicating the recommended

P = 0.04 nmax position of welding. The “1” or “0” following the “T” designates
S = 0. 03 nmax the following: “0” — designed to weld in the flat or horizontal
Cu = 0.50 max position, “1” — designed to weld in all position. Following the

position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,
or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemical composition and mechanical properties are not
specified.
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Flux Cored Stainless Electrodes

Specifications

Chemical Composition

Description

. C = 0.08 nmax Electrodes of this classification usually are used for welding
Al |0y WW316HT-1 C = 17.0-20.0 similar alloys. These electrodes have been used successfully in
Ni = 11.0-14.0 applications involving special alloys for high-temperature
Mo = 2 b_ 3 O' service. g?rbé)%%?_r]rt?t is the high range 0.04 to 0.08% as
. -4 compared to -X.
Cl ass: E316HX- X M = 0.5-2.5 Following the chemical composition designation comes the letter
AWS: A5. 22 Si = 1.0 max “T” which signifies that the product is a flux cored electrode or
P = 0.04 max rod. Following the “T” is a “1” or “0” indicating the recommended
S = 0.03 max position of welding. The “1” or “0” following the “T” designates
Cu = 0.50 max the following: “0” — designed to weld in the flat or horizontal
position, “1” — designed to weld in all position. Following the
position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,
or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfical composition and mechanical properties are not
specified.
. C = 0.04 max The lower carbon content makes it possible to obtain resistance
Al |0y WW316L T-1 Mr = 0.5-2.5 to intergranular corrosion without the use of stabilizers such as
Si = 1.0 nax columbium or titanium. Low carbon alloy is not as strong as
P=o0 b4 TR higher carbon at elevated temperature.

i U . Following the chemical composition designation comes the letter
Class: E316LT-X Fe = Renmi nder “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 S = 0.03 max rod. Following the “T”is a “1” or “0” indicating the recommended

C = 17.0-20.0 position of welding. The “1” or “0” following the “T” designates
NI = 11.0-14.0 the following: “0” — designed to weld in the flat or horizontal
M = 2.0-3.0 position, “1” — designed to weld in all position. Following the
Cu = 0.5 max position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,
. or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemfical composition and mechanical properties are not
specified.
. C = 0.04 max Recommended for welding type 317 stainless with a maximum
Al |Oy WW317LT-1 M = 0.5-2.5 of .04% carbon in the weld deposit. The higher molybdenum
Si = 1.0 max content, as compared to the type 316L, further reduces
P=o0 b4 ax susceptibility to pitting corrosion. Used in the pulp and paper

. T . industry and in other severe corrosion applications involving
Class: E317LT-X Fe = Renai nder sulfuric and sulfurous acids and their salts. Following the
AWS: A5. 22 S = 0.03 nmax chemical composition designation comes the letter “T” which

C = 18.0-21.0 signifies that the product is a flux cored electrode or rod.
Ni = 12.0-14.0 Following the “T” is a “1” or “0” indicating the recommended
M = 3.0-4.0 position of welding. The “0” designed to weld in the flat or
Cu = 0.5 max horizontal position, “1” designed to weld in all position.
: Following the position indicator and a dash, are the numerals
“17,“3”, “4”, “5”, or the letter “G”. The numerals “1”, “4”, and “5”
identify the shielding gas required for classification of the
electrode. The number “3” signifies that an external shielding
gas is not employed. The letter “G” signifies that the shielding
medium, chemical composition and mechanical properties are
not specified.
. C = 0.08 max This alloy is often referred to as a stabilized type 308 alloy.
Al |0y WW347T-1 O = 18.0-21.0 Electrodes of this classification usually are used for welding
Ni = 9.0-11.0 Chromium-Nickel steel base metals of similar composition
Mo = 0' 50 rria.x stabilized with columbium or titanium.

i oo . Following the chemical composition designation comes the letter
Cl ass: E347T-X No = 8xC nin-1.0 nmax “T” which signifies that the product is a flux cored electrode or
AWS: A5. 22 M = 0.5-2.5 rod. Following the “T”is a *1” or “0” indicating the recommended

Si = 1.0 max position of welding. The “1” or “0” following the “T” designates
P = 0.04 nmax the following: “0” — designed to weld in the flat or horizontal

S = 0.03 max position, *1” — designed to weld in all position. Following the
Cu = 0.50 nax position indicator and a dash, are the numerals “1”, “3”, “4”, “5”,

or the letter “G”. The numerals “1”, “4”, and “5” identify the
shielding gas required for classification of the electrode. The
number “3” signifies that an external shielding gas is not
employed. The letter “G” signifies that the shielding medium,
chemical composition and mechanical properties are not
specified.
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Flux Cored Steel

Specifications Chemical Composition Description
. C = 0.18 max E71T-1 is designed for welding mild and medium carbon steels

Alloy: WW71T-1 Mh = 1.75 nax in all positions. Shielding gas Co2 or 75% Argon / 25% Co2.
Si = 0.90 nmax
S = 0.03 nmax

Cass: E71T-1 g: o.oogomax

. = 0. max

AWS: A5. 20 N = 0 50 max
Mo = 0.30 max
V = 0. 08 max
Cu = 0. 35 max
Note = Cr, N, M, V,
Al, Cu shall be reported
only if intentionally
added

Alloy: WWT71T-GS

Class: E71T-GS
AWB: A5. 20

= not specified in
ASME SFA A5. 20

71T-GS is a self shielding all position flux cored welding wire for
single pass applications. The use of DC straight polarity
minimizes the risk of burn through. Is excellent on lap and fillet
welds on thin mild steels.
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Nickel & Nickel Alloys (E)

Specifications

Chemical Composition

Description

. = Alloy A electrodes are used for welding of nickel-chromium-iron
Al |0y WWA”OYA K/:h =0118_ rgmé aIIoS//s to themselves as well as for disgimilar welding between
Fe = 12.0 max various nickel alloys and carbon or stainless steels. There is a
P = 0.03 max I1a£88Frange of applications from cryogenic temperatures up to
Cl ass: EN O Fe-2 g =0 827gax :
. I = 0. max
AWE: A5. 11 o = 0.50
Nl = 62.0 min
Co = 0.12 max (when
speci fi ed)
G = 13.0-17.0
No = 0.5-3.0 (including
incidental Cobalt)
Mo = 0.5-2.50
G her = 0.50 max
. = Type C276 is used for welding materials of similar composition.
Al |0y WWC276 l(\/:h =O'1F)(2) ”nrgﬁ MyaH(eriaI can be used for dissi?'nilar welding between nic‘l)(el base
Fe = 4.0-7.0 alloys and stainless steels as well as for surfacing and cladding.
P = 0.04 nmax Ofgers excellent resistance to stress corrosion, cracking, pitting
Cass: ENiCrMo-4 Al oyC276 S = 0 03 rax and crevice corrosion.
. Si = 0.20 max
AWE: A5. 11 U = 050 mox
Ni = Renmi nder
(includes incidental
Cobal t)
Co = 2.5 max
C = 14.5-16.5
M = 15.0-17.0
V = 0. 35 max
W= 3.0-4.5
Q her = 0.50 max

Alloy: WWENICrMo-2

Cl ass: ENi CrMb-2 HasX

Alloy X
AWS: A5.11

M = 1.0 nmax
Fe = 17.0-20.0
P = 0.04 nmax
S = 0.03 max
Si = 1.0 max
Cu = 0.50 max
N =

i

Remai nder (i ncl udes

Electrodes of the ENiCrMo-2 classification are used for welding
nickel-chromium-molybdenum alloys, for the clad side of joints in
steel clad with nickel-chromium-molybdenum alloy. Also for
welding Cr-Mo alloys to steel and other nickel base alloys.
These electrodes are normally used only in the flat position.

incidental Cobalt)
Co = 0.50-2.50
C = 20.5-23.0
Mo = 8.0-10.0
W= 0.20-1.0
Gt her = 0.50 max
. = 0.02 X This welding product is used for matching composition filler
A”Oy WWNAQ22 I(\:/h =01_00 gx material forgw%Iding C-22 alloy wroughtcg'castpproducts. Can
Fe = 2.0-6.0 join stainless and nickel alloys or dissimilar corrosion resistant
P = 0.03 nax aIonslgng cladgltr_wg. Suitable for most application in the
Class: ENiCrMb-10 Alloy 22 S = 0.015 max as-welded condtiion.
. Si = 0.20 max
AVWE: A5. 11 QU = 050 max
Ni = Renmi nder (i ncludes
incidental Cobalt)
Co = 2.5 max
Cr = 20.0-22.5
M = 12.5-14.5
V = 0.35 nmax
W= 2.5-3.5

Weldwire Company * 103 Queens Drive* King of Prussia, PA 19406 * Phone: 800-523-1266 * Fax: 610-265-1012



WELDWIRE

BYATS

16

Nickel & Nickel Alloys (E)

Specifications

Chemical Composition

Description

. = Type 112 is an electrode which is used to weld nickel-chromium-
A”Oy WWNA112 K/:h =O'15L8 gi myo‘?ybdenum alloys. lIts applications include dissimilar joints
Fe = 7.0 max between nickel-chromium-molybdenum alloys to either stainless
P = 0.03 nmax steels, carbon or low alloy steels. These electrodes are used in
Cass: ENiCrMo-3 Al oy 112 S = 0' 02 max applications where the temperature ranges up to 1800F.
. Si = 0.75 max
AWE: A5. 11 o = 0,50 mox
Ni = 55.0 min (includes
incidental Cobalt)
Co = 0.12 max (when
speci fi ed)
C = 20.0-23.0
No = 3.15-4.15
Mo = 8.00-10.0
. = - Type 117 electrode is used for welding of
A”Oy WWNA117 l(\/:h =OOO§0?21§ ni)::‘I)(eI-chromium-cobalt-molybdenum glloys. Can be used for
Fe = 5.0 max overlay cladding when similar alloy is required. Weld metal
P = 0. 03 nmax provides optimum strength above 1500F up to 2100F.
Cl ass: EN Cr CoMb-1 g = 0.00%2 max
I = 0. max
- : Ni = Remai nder (includes
incidental Cobalt)
Co = 9.0-15.0
C = 21.0-26.0
Nb = 1.0 nmax
Mo = 8.0-10.0
QG her = 0.50
. =0.1 X Type 141 is used for welding of cast and wrought forms of
Al |Oy WWNA141 Sh =00_ (7)5rmnax cgr%mercially pure nickel. T%is type of electroge can be used for
Fe = 0.75 max dissimilar welding between nickel and steel or stainless steel.
) P = 0.03 max
Class: EN-1 Alloy 141 g = Oiogsmax
. i = 1. max
AWE: A5. 11 QU - 0 25 max
Ni = 92.0 (includes
incidental cobalt)
A = 1.0 max
Ti =1.0-4.0

QG her = 0.50

Alloy: WWNA182

Class: ENCrFe-3 Al oy 182
AWS: A5, 11

T
350
1
I
o
= o
=

wnT

0.50 max

59.0 mn (includes
dental Cobalt)

0.12 max (when
ified)

1.0 max

13.0-17.0

1.0-2.5

= 0.50 max

20

>

c

e

mnnimnonu

SELELL

h

(0]
=

Type 182 electrodes are used for welding of
nickel-chromium-iron alloys to themselves and for dissimilar
welding between nickel-chromium-iron alloys and steels or
stainless steels. High manganese reduces creep strength which
limits its usage up to 900F.
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Nickel & Nickel Alloys (E)

Specifications

Chemical Composition

Description

. = Alloy 190 is used for welding materials of nickel-copper alloys to
Alloy: WWNA190 h :021_18 oy feseives Such as ASTM B157. 5363, Ble4 BIRE Can be
Fe = 2.5 max used for overlay of clad steels wh_ere.mckgl coppgr_sgn‘acmg is
P = 0.02 max required. Dissimilar welding applications include joining nickel
Class: ENiCu-7 All oy 190 S = 0 015 nmax 200 and copper-nickel alloys.
. Si = 1.5 max
AWS: A5.11 o = Remai nder
N = 62.0-69.0
(i ncludes incidental
Cobal t)
Al = 0.75 max
Ti = 1.0 max
G her = 0.50 max
. H = Type Nickel 55 is used for welding of cast irons to themselves
Al |0y WWNickel 55 l(\/:h =2'2F)5mirrgx agzvell as for joining cast irons togmild steel, and also for repair
Si = 4.0 nax to castings. Preheat and interpass of not less than 350F is
S = 0.03 max required during welding.
Cl ass: EN Fe-Cl Fe = Remminder
AWS: A5. 15 = 45.0-60.0 (includes

nci dental Cobalt)

Cu = 2.5 nmax (includes
incidental Silver)

Al = 1.0 nmax

G her = 1.0 max

Alloy: WWNickel 99

Class: ENi -C
AWS: A5. 15

C =20 max

M = 2.5 max

Si = 4.0 max

S = 0.03 max

Fe = 8.0 max

N = 85.0 min (includes
nci dental Cobalt)

OJ=25rmx(inc|udes

incidental Silver)

A = 1.0 max

QG her = 1.0 max

Type Nickel 99 electrode is designed for welding of gray iron
castings to themselves as well as joining them to mild steels or
stainless steels. Preheat and interpass temperature of not less
than 350F is recommended during welding.

Alloy: WWNiMo-7

Cl ass: EN Mo-7 All oyB-2

AWS: A5.11

C = 0.02 max

M = 1.75 max

Fe = 2.25 max

P = 0.04 max

S = 0.03 max

Si = 0.20 max

Cu = 0.50 nmax

Ni = Renmi nder (i ncludes
incidental Cobalt)
Co = 1.0 max

C = 1.0 max

Mo = 26.0-30.0
W= 1.0 nax

O her = 0.50 max

These electrodes are used for welding nickel, molybdenum
alloys and clad side of joints in steel clad with a Ni, Mo alloy and
to other nickel base alloys. These electrodes normally are used
in the flat position.
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Nickel Alloy (ER)

Specifications Chemical Composition Description
. N = 67.0 mn (includes For welding Inconel alloy 600 and Incoloy 800, overlaying on
A”Oy WWNAB82 i nci dent al oObgu t) steel, and various dissimilar metal welding applications using the
C = 0.010 max GMAW and GTAW processes.
) M = 2.5-3.5
Class: ERNiCr-3 Alloy 82 ge =03.0c1>5max
: = 0. max
AWS: A5. 14 S = .50 mox
Cu = 0.50 max
C = 18.0-22.0
Ti = 0.75 max
Nb = 2.0-3.0
P = 0.03 nax
G hers = 0.50 max
. C = 0.08 max Used primarily for gas tungsten arc and gas metal arc matching
A”Oy WWNA062 My = 1.0 max composition base metals. Also used for welding Inconel 601
Fe = 6.0-10.0 and Incoloy 800. Can be used to weld dissimilar metal
P = 0.03 max ctlalmbinations such as steel, stainless steel, Inconel, and Incoloy
. : alloys.
Cl ass: ERNi CrFe-5 Alloy 62 g = obO%g max y
: I = 0. max
AWE: A5. 14 S = o 5 X
Ni =70.0 min
C = 14.0-17.0
Nb = 1.5-3.0
Gt hers = 0.50 max
. Ni = 35.0-45.0 ERNiFe-Cl is for welding gray, ductile and Ni-resist cast irons to
A”Oy WWNASS5 C = 0.50 max wrought alloys. Also, for high sulfur, phosphorus or lubricant
Mh = 10.0-14.0 —contaminated castings.
) Fe = Renai nder
Cl ass: ERN Fe-Cl g = 0.108 max
: i = 1.0 max
AWS: A5. 15 o= 25
Al = 1.0 max
G hers = 1.0 max
. NI = 62.0-69.0 A copper-nickel alloy base wire for GMAW and GTAW of Monel
A”Oy V\NVNA6O (i ncl udes i nci dent al alloys 400 and 404. Also used for overlaying steel after first
Cobal t) applying barrier of nickel 610.
) Cu = Renai nder
Class: ERNi Cu-7 Alloy 60 Ti =1.5-3.0
AWG:. A5. 14 M = 4.0 max
) ' Fe = 2.5 max
C = 0.15 max
A = 1.25 max
P = 0.02 max
S = 0.015 max
Si = 1.25 max
Gt hers = 0.50 max
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Nickel Alloy (ER)

Specifications Chemical Composition Description
. Ni = 93.0 min (includes For GMAW ans GTAW of nickel 200 and 201 and joining these
A”Oy WWNAG61 i nci dent al oObgu t) alloys to stainless and carbon steels, and other nickel and
C = 0.15 max copper-nickel base metals. Also used for overlaying steel.
) M = 1.0 nmax
Class: ERNi-1 Alloy 61 ge =01.0(1)5max
. = 0. max
AWE: A5. 14 3 = b 78
Cu = 0. 25 max
A = 1.5 max
Ti = 2.0-3.5
P = 0.03 max
G hers = 0.50 max
. Ni+Co = 58.0 mn Used primarily for gas tungsten arc and gas metal arc matching
A”Oy WWNA625 C = 0.10 max composition base metals. Also used for welding Inconel 601
Fe = 5.0 max and Incoloy 800. Can be used to weld dissimilar metal
Nb = 3.15-4. 15 combinations such as steel, stainless steel, Inconel, and Incoloy
: - : alloys.
Cl ass: ERNi CrMo-3 Al l oy625 E/h: OOOég max ¥
. = 0. max
AWE: A5. 14 P= 005 mo
Si = 0.50 nmax
Mo = 8.0-10.0
Al = 0.40 max
C = 20.0-23.0
Cu = 0.50 nmax
Ti = 0.40 max
G hers = 0.50 max
. Cu = Renmi nder For gas metal arc and gas tungsten arc welding 70/30, 80/20,
A”Oy WWNAG7 (Copper Mh = 1.0 max ad 90/10 copper-nickel alloys. A barrier layer of nickel alloy 610
N|Cke|) Fe = 0.40-0.75 is recommended prior to overlaying steel with GMAW process.
) Si = 0.25 max
Class: ERCuNi Alloy 67 l';i =028.20-32. 0
. = 0. max
AWE: A5. 14 S =001 M
Pb = 0.02 nax
Ti = 0.20-0.50

O hers = 0.50 max

Alloy: WWNA718

= 0.08 max
0. 35 nmax

d ass:

ERNi FeCr-2 Al l oy718

AW A5. 14

350
I

Renmai
. 015

wnT
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718 filler metal is used of gas tungsten arc welding of
Nickel-Chromium-Columbium-Molybdenum alloys. The weld
metal will precipitation harder on heat treatments.
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Nickel Alloy (ER)

Specifications Chemical Composition Description
. N = 90.0 nmin This classification is used for tig and mig welding of cast irons.
Al |Oy WWNA99 C = 1.0 max Major use is the repair of gray iron castings. The welds are
Mh = 2.5 max easily machinable.
) Fe = 4.0 max
Class: ERN -Cl g = 0.108 max
. I = 1.0 max
AWE: A5. 15 o = 40 mx
A = 1.0 max
G hers = 1.0 max
. H C = 0.05-0.15 Filler metal of the ERNiCrCoMo-1 classification is used for
Alloy WWNiCrCoMo-1 My = 1.0 max welding nickel-chromium-cobalt-molybdenum base material
Fe = 3.0 max using both the gas tungsten arc and gas metal arc process.
P=o0 b3 A Also other cast heat resisting alloys and dissimilar metals for
d ass: ERNi Cr CoMo- 1 s - 0' 015 nax high temperature service up to 2100F.
: Si = 1.0 max
- : Ni = Remai nder (includes
incidental Cobalt)
Co = 10.0-15.0
Al = 0.80-1.50
Ti = 0.60 max
C = 20.0-24.0
M = 8.0-11.0
O hers = 0.50 max

Alloy: WWNIiCrMo-1

Cl ass: ERNi CrMo-1 HasG

Al oyG
AWS: A5, 14

o
©
o
@
3

X

0£55092000 T3
g

o
[¢]

Filler metal of this classification is used for welding
nickel-chromium-molybdenum base material. Can use GTAW,
GMAW, welding processed for cladding steel with the
ERNiCrMo-1 weld material.

. H = 0. X Filler metal of this classification is used for weldin:

A”Oy WWNiCrMo-11 I(\:/h :01,02 gx nickel-chromium-molybdenum base metal to then?selves, to
Ee = 13.0-17.0 steel, to other nickel base alloys, and for cladding steel with
P = 0. 04 max nickel-chromium-molybdenum weld metal by the gas tungsten

d ass: ERNi Cr Mb- 11 S = 0' 02 nax arc, gas metal arc, welding processes.
Si = 0.08 max

- . Ni = Renmi nder (i ncludes

incidental Cobalt)
Co = 5.0 max
Cr = 28.0-31.5
No = 0.30-1.5
M = 4.0-6.0
W= 1.5-4.0
G hers = 0.50 max
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Nickel Alloy (ER)

Specifications

Chemical Composition

Description

Alloy: WWNiCrMo-2

Class: ERNi CrM-2 Has X

AWE: A5, 14

0509000 TTZ0Z

ERNIiCrMo-2 is a major nickel base high temperature alloy.
Standard material for aircraft marine and industrial gas turbine
engine combustors.

Alloy: WWNiCrMo-4

Cl ass: ERNi Cr M- 4
Al'l oyC- 276
AWB: A5. 14

350

wnTo
Inn
oo

©oo
g

0. 50 max

Remai nder (i ncl udes
incidental Cobalt)

2.5 max

14.5-16.5

15.0-17.0

5 &P

Q<209

Filler metal of this classification is used for welding
nickel-chromium-molybdenum base metal to itself, to steel, to
other nickel base alloys, and for cladding steel with
nickel-chromium-molybdenum weld metal by the gas tungsten
arc and gas metal arc process.

Alloy: WWNIiCrMo-7

Class: ERNi CrMo-7 AlloyC 4

AWE: A5. 14

050
1

wnT
Inn
O«

o&
g

0. 50 max

Remai nder (i ncl udes
incidental Cobalt)

2.0 nmax

0. 70 max

14.0-18.0

14.0-18.0
0. 50 max

rs = 0.50 max

0=50=9520

e

Filler metal of this classification is used for welding
nickel-chromium-molybdenum base metal to itself, to steel, to
other nickel base alloys, and for cladding steel with
nickel-chromium-molybdenum weld metal by the gas tungsten
arc, gas metal arc processes.

Alloy: WWNiCrMo-8

Class: ERNi CrMo-8 All oyG 2

AW A5. 14

1
o
o
w
g

x

Inn
oo

05Q=Z2000TTZO

Filler metal of this classification is used for welding
nickel-chromium-molybdenum base metal to itself, to steel, to
other nickel base alloys, and for cladding steel with
nickel-chromium-molybdenum weld metal by the gas tungsten
arc, gas metal arc, processes.
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Specifications Chemical Composition Description

Nickel Alloy (ER)

. H C = 0. 015 max Filler metal of this classification is used for welding
Al |Oy WWNICrMo-9 1.0 max nickel-chromium-molybdenum base metal to themselves, to
18.0-21.0 steel, to other nickel base alloys, and for cladding steel with
0 04 rTHX' nickel-chromium-molybdenum weld metal by the gas tungsten

arc, gas metal arc, welding processes.
0.03 max 9 9P

1.0 max

1.5-2.5

Remai nder (i ncl udes
cidental Cobalt)

vEs
1nn

Class: ERNi CrMo-9 All oyG 3
AWS: A5, 14

Jzpoo
LI L T e | B T 1
.. o

=

3

x

Q=5809

= Renmai nder ERNiMo-3 is a Ni-24, Mo-6, Fe-5 Cr alloy that is excellent for
welding dissimilar high temperature alloys. Major use is in
aircraft engine repair and maintenance.

Alloy: WWNiMo-3

1

I
o

=
=
onN
33
X X

Cl ass: ERNi Mb-3 Has W
AWB: A5. 14

05<3QQpPYVIHZO0Z
g
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Stainless Metallizing Wire

Specifications

Chemical Composition

Description

. - H C = 0.08 nmax Stainless Metallizing Wire #1 can be sprayed with most
A” Oy- WWM etal IIZI ng Stai nless P = 0.03 max metalizing guns, using only fuel gas. Use #1 wherever a
- corrosion and wear resistant stainless steel is required.
ire
S = 0.03 max Applications include shafts, value plugs, hydrauli Since it
Mh = 2.0 max Applications include shafts, value plugs, hydraulic rams. Since i
. - is a high-shrink material, use grooves for coatings more than
G ass: No #1 N = 8.0 max .030” thick, wherever there are edges. Parameters for spraying
AWS: M L-W6712B, G = 18.0 max can be obtained from Spraying Instruction Manuals. Coatings
Stainl ess Steel 18-8 Si = .075 max may be machined or ground. Respiratory protection is
arn ! Fe = Bal ance recommended for spraying this material.
. o H C = 0.35 nmax Stainless Metallizing Wire #2 can be sprayed with most
A” Oy- WWM etal I 12 ng Stal nl €ss P = 0.02 max metalizing guns using any fuel gas. Use #2 wherever a hard
Wire#2 - coating is required, even where corrosion resistance is not
S = 0.02 max HITec h c :
Mh = 0.35 max necessary. Itis high strength, high elongation and low shrink.
i - Use on cylinder liners, pistons, valve stems, rams or crankshaft
G ass: No #2 N = 0.50 nmax bearings. Parameters for spraying can be obtained from
AWS: ML-W6712B St ai nl ess 0’ = 13.0 nmax Spraying Instruction Manuals. Coatings may be machined or
St eel Si = 0.50 max ground. Respiratory protection is recommended for spraying
Fe = Bal ance this material.
. = H C = 0.8 max No #4 wire can be sprayed with most metalizing guns using any
A” Oy- WWMetalliz ng Stainless P = 0.04 max fuel gas. Use No #4 wherever a type 316 stainless is specified.
Wire #4 - Parameters for spraying can be obtained from Spraying
S 0. 03 max . ° !
M = 2.0 max Instruction Manuals. Coatings may be machined or ground.
Cd ass: No #4 Ni ; 1'2' 0 nax ﬁiﬁgri{;t.ory protection is recommended for spraying this
AWS: ML-W6712B Stainless & = 270 mx
Steel, 17-2 ———
’ Si = 1.0 max
Fe = Bal ance
. 171 i C = 0.15 max No #5 can be sprayed with most metallizing guns using any fuel
A” Oy- WWM etal lizi ng Sta nleSS P = 0.06 max gas. Use on seal rings, casings, valve plugs. Use #5 for inside
Wire #5 - diameters where shrink is a problem or for thick coatings where
S 0. 03 max h ial K P F ! b
Mh = 8.50 nax other materials may crack. Parameters for spraying can be
i - obtained from Spraying Instruction Manuals. Coatings may be
Class: No #5 g = ?808 max machined or ground. Respiratory protection is recommended
AWE: M L-W6712B Stainl ess T = 26. 0 max for spraying this material.
Si = 1.0 max
Steel, 18-5 -
' Fe = Bal ance
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Specifications Chemical Composition Description

Stainless Steel Electrodes

. C = 0.04 max Type E2209-16 is used to weld duplex stainless steels. Welds
Al |Oy WW2209-16 O = 21.5-23.5 offer excellent resistance to stress corrosion, cracking and
N = 8.5-10.5 pitting.
M = 2.5-3.5
Cl ass: E2209-16 I\S/h = 8. 862'0
- I = 0. nmax
AVE: A5. 4 Si_= 0.9 m
S = 0.03 max
N = 0.08-0.20
Cu = 0.75 max
. C = 0.06 max E2553-16 is a duplex austenitic-ferritic stainless steel with
Al |Oy WW2553-16 O = 24.0-27.0 controlled ferrite. It can be used for joining duplex stainless to
Ni = 6.5-8.5 carbon or low alloy steel, and for cladding these steels.
M = 2.9-3.9
Cl ass: E2553-16 I\S/h = c1>. 8-1. 5
. I = 1.0 max
AVB: A5. 4 Si_= L0 max
S = 0.03 max
N = 0.10-0. 25
Cu =1.5-2.5
. C = 0.08 max E308-16 is designed for welding of the following 18-8 stainless
Al |Oy WW308-16 C = 18.0-21.0 steel types: 301, 302, 304 and 308. The weld deposit has the
Ni = 9.0-11.0 proper chemical content and balance for satisfactory welding of
Mh = 0' 5.2 5 type 308, and therefore is suitable for welding 18-8 types of
. e lower alloy content. Sound weld metal and corrosion resistance
O ass: E308-16 Si = 0.90 max equal to or greater that that of the parent metal are assured.
AWS: A5. 4 P = 0.04 max Ground and polished welds cannot be distinguished from parent
S = 0.03 max metal.
Mo = 0.75 nmax
Cu = 0.75 max
. C = 0.04-0.08 Type E308H-16 electrodes can be used in all the applications
Al |0y WW308H-16 C = 18.0-21.0 specified for type E308-16. In addition it can be used to weld
Ni = 9. 0-11.0 type 304H and similar applications where creep strength is
Mo = 0: 75 rriax required.
Cl ass: E308H- 16 g/h = 8. 862'5
. i = 0. max
AWE: A5. 4 P = 0 04 Mg
S = 0.03 max
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Specifications Chemical Composition Description

Stainless Steel Electrodes

. C = 0.04 max E308L-16 was developed for welding 304L. This electrode
Al |0y WW308L -16 O = 18.0-21.0 deposits a maximum of .04% carbon in the weld metal. Type
Ni = 9.0-11.0 308L-16 is used extensively for the welding of chemical plant
Mh = O' 5.2 5 equipment, and may be used successfully for welding types 321
. oA : and 347 steels. E308L-16 minimizes the formation of chromium
Cl ass: E308L-16 S‘ —_Oo-Ogomanix carbides in the weld metal.
AWS: A5.4 S - 003 nox
M = 0.75 nmax
Cu = 0.75 max
. C = 0.15 max E309-16 is primarily intended for welding heat resistant
Alloy: WW309-16 G = 22.0-25.0 austentic Cr-Ni steels of similar analysis such as AISI 309 or
Ni = 12.0-14.0 309S. Also suitable for joining dissimilar metals such as
M = 0 ;5_ 2 5' 18Cr-8Ni stainless steel to mild steel and welding of clad
d ass: E309- 16 Si :Oobgo Tax surfaces of steel.
. = 0. max
AWS: A5.4 S = 0,03 mox
Mo = 0.75 max
Cu = 0.75 max
. C = 0.04 max Type E309L-16 is designed for welding heat resistant base
Al |Oy WW309L-16 C = 22.0-25.0 metals of similar compositions, also to weld dissimilar materials
Ni = 12.0-14.0 and for stainless steel overlays on plain carbon or low-alloy
Mh = 0 '5_ 2 5' steels. ; ;
. A . E309L-16 is preferred to E309-16 for cladding over carbon or
Cl ass: E309L-16 Si = 0.90 max low alloy steels, as well as dissimilar joints which undergo heat
AWS: A5. 4 g = 8. 8431 max treatment.
= max
Mo = 0.75 nmax
Cu = 0.75 max
. C = 0.04 max Type E309MoL-16 is designed for applications requiring
Al |0y WW309Mol -16 O = 22.0-25.0 molybdenum with a standard 309 analysis except for a lower
Ni = 12.0-14.0 carbon limit. It is used primarily for welding type 316 clad steels,
Mo = 2 0 3 0' or welding molybdenum-containing austenitic stainless steel to
d ass: E309MWblL- 16 Mh - 0' 5' 2' 5 carbon steel. Service temperature must be less than 600F
. - n ="u.5"c. (316C).
. Si = 0.90 nmax
AWE: A5. 4 P = 0 04 Mg
S = 0.03 max
Cu = 0.75 max
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Specifications

Stainless Steel Electrodes

Chemical Composition Description

. C = 0.08-0.20 E310-16 electrodes were developed for the welding of type 310
Al |Oy WW310-16 O = 25.0-28.0 stainless steel, weld deposit will exhibit the same chemical
Ni = 20.0-22.5 analysis and oxidation resistance as the base plate metal.
_ r ! E310-16 is considered a general purpose electrode for welding
. Mh - 1.0-2.5 almost every analysis of carbon and alloy steel. Preheating to
O ass: E310-16 S‘ ‘00-0;5mqix 300 to 500F produces strong crack-free welds in dissimilar
AWS: A5.4 =2 steels.
S = 0.03 max
Mo = 0.75 max
Cu = 0.75 max
. C = 0.12 max Type E310CB-16 electrodes deposit weld metal that is similar in
Al |Oy WW310CB-16 O = 25.0-28.0 composition to that of type 310, with an addition of columbium
Ni = 20.0-22.0 and a reduction in carbon content. Electrodes are primarily
M = 0 '75 Tax used for welding steels clad with type 347.
Class: E310CB-16 Nb = 0.70-1.00
. M = 1.0-2.5
AWS: A5.4 S = 075 hax
P = 0.03 max
S = 0.03 max
Cu = 0.75 max
. C = 0.35-0.45 E310H-16 electrodes are used to weld high alloy heat and
Al |Oy WW310H-16 C = 25.0-28.0 corrosion resistant castings. This electrode is not recommended
Ni = 20.0-22.5 for service in high sulfur atmospheres.
M = 1.0-2.5
Cl ass: E310H 16 gi =00b§5 max
AWE: A5.4 =Y max
W6 S S = 0.03 max
Mo = 0.75 nmax
Cu = 0.75 max
. C = 0.15 nmax E312-16 electrodes were originally designed for the welding of
Al |0y WW312-16 O = 28.0-32.0 high tensile alloys to high temperature heat-resisting alloys on
Ni = 8.0-10.5 turbo-jet enginesf. However, based uponfperformance, th?se
-0 I electrodes have found wide acceptance for the welding of newly
i Nh - 0.5-2.5 developed high yield steels and abrasion resisting steels and
Cl ass: E312-16 Si = 0.90 max dissimilar steels. The weld deposit of E312-16 electrodes, “as
AWS: A5. 4 P = 0.04 nmax welded,” has the highest tensile and yield strength of any
S = 0.03 max stainless arc welding electrode commonly used today.
Mo = 0.75 nmax
Cu = 0.75 max
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