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A line of premium tungsten for the most
demanding TIG welding applications!

UKUN USS?

1.6 x175 66g | 1.32kg | 10/Pack | 200 /Box | 2,000 /Ctn.
24x175| 149g | 1.49 kg | 10/Pack | 100 /Box | 1,000 /Ctn.
32x175| 265g | 2.65kg | 10/Pack | 100 /Box | 1,000 /Ctn.

Available in five types and five industry-standard
diameters, SUMO premium line of tungsten
eletrodes have undergone rigorous testing to
ensure the highest quality and durability. Package
of ten 175mm tungsten electrodes are color-coded.
Note : Refer to manufacturer MSDS sheets for proper

preparation safety. Use proper ventilation/capture during
preparation. Refer to manufacturer warning regarding ventilation.
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2% Thoriated Tungsten (WT20--RED) | | | mauo\) —
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Offers good arc starting and is ideal forhigh current requirements.

Also good for low-amperage AC applications using a modified point.
It is @ low-level radioactive hazard.
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Non-radioactive material and being electric cancuctwm_.r closed to 2%
Thoriated Tungsten. User can switch when use between Thooriated
and Lanthanated Tungsten without any changes of weldin g é: wg :
Primarilyused for DC welding but will also show good result for ding

Pure Tungsten Electrodes (WP--GR
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Forms a clean, balled end when heatedand provides good arc
stability for AC welding with a balanced or unbalanced squarewave

or sine wave.
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Non-radioactive material, good for DC welding with low amperage.

Itis very popular to be used for the welding of orbital tube, pipe,
very small parts, short welding cycles.
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2% Lanthanated Tungsten (WL20--BLUE
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omposition

97.3%
Tungsten

1.70-2.20%
Thorium

0.5% Other

Lanthanum|

Tungsten
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Zirconiated Tungsten (WZ8--WHITE)
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Good proformance in normal & high load AC welding and has a more stable

arc than pure tungsten. It also resists contamination well in AC welding.
This tungsten used for AC welding of aluminium and magnesium alloys.
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1.5% Lanthanated Tungsten (WL15--GOLD)
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It is suitable for applications that do not require high toughness, ideal for
welding materials that are thin or do not require complex control. It is easy
to arc, has a high current capacity, provides good arc stability, and has
along service life. It can be used as a replacement for red tungsten.
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97.80%
Tungsten

1.8-2.2%
Lanthanum

0.5% Other

99.5%
Tungsten

0.5% Other

Set price

(Pack)
S1AN

ik -aiouda | 16x175| 200 | 2000 STV
«Innudew- Gnifa
" navIav 24x175| 100 | 1000 e W T0]0;

» Carbon Steel

» Stainless Steel
+ Titanium

» Nickel Alloy

» Copper

32x175

_rodwa | |

s|Kkan e anouiad

100

1000

3,500

S1A1

Cerium

Zirconium

| Lanthanum

97.2%
Tungsten

1.8-2.2%
Cerium

99.3%
Tungsten

0.7-0.9%
Zirconnium

98%
Tungsten

1.30-1.70%
Lanthanum

0.5% Other

+ Titanium
* Nickel Alloy
» Brass » Silver

e e a® | 16 175 200 | 2000 [EEERSEYY
* NOVIKAAV * 1DU
-Tonaunuaiav | 24x175| 100 | 1000 S 3 900
* Carbon Steel
:%‘;‘;}'ﬁﬁf Steel  [32x175| 100 | 1000 3 ; 5 0 0
» Nickel Alloy
» Brass » Silver
| Kdiwen | RN
* IUNTIGeY
« IwndiBeudaany LD AL AL 8 50
* dauilisuusouy
- Onifana:3aaoe 24x175| 100 | 1000 1 g 9 0 0
Egmm toy | 32175 100 | 1000 EECHEYVIY
* Nickel Alloy
S1AN
*IKaN e anouiad
Tnmideu- Gnita 16x175 200 | 2000 m
. dov+ 10
Toncunuzios | 24x175) 100 | 1000 EEETETIY
. Car_bon Steel
:%‘taa'gi'ﬁgf Steel | 32x175 100 ' 1000 3 ; 5 0 0
» Nickel Alloy
» Brass » Silver
Ky3du1d s1A1
* 03ty 16x175 200 2000 m
nnusziAn
“Tenanuaide> 545475 100 1000 [EEEIECTON0
+ Aluminium ]
- Magnesium  37x175 100 1000 [ 500
Kodnov s1AN
*IKkaN e anouiad
L (E 16x175 200 2000 _
* NOVIKADV * 1DU
roinodias | 24x175 100 1000 —
. Car_bcln Steel
» Stainless Steel 32)( 1?5 100 1000 -

*yu1a 1.6 vovnna lidovaunauldviu “Non Annealed” d19UNAI2:NTVNAIUST: NANVIY*
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CHARACTERISTICS OF CURRENT TYPES FOR GAS TUNGSTEN ARC WELDING

—

-

When TIG welding, there are three choices of welding current. They are: Direct Current Straight Polarity (DCSP),
Direct Current Reverse Polarity (DCRP), and Alternating Current with or without High Frequency stabilization
(ACHF). Each of these has its applications, advantages, and disadvantages. A look at each type and its uses will
help the operator select the best current type for the job. The type of current used will have a great effect on
the penetration pattern as well as the bead configuration. The diagrams below show arc characteristics of each
current polarity type.

TIG WELDING DCSP
Direct Current Straight Polarity
produces deep penetration by

No cleaning action occurs with this
polarity.

concentrating heat in the joint area.

TIG WELDING DCRP

Direct Current Reverse Polarity
produces the best cleaning action
as the argon ions flowing towards
the work strike with sufficient force
to break up oxides on the surface.

TIG WELDING WITH ACHF
Alternating Current High Frequency
combines the weld penetration on
the negative half cycle with the
cleaning action of the positive half
cycle. High frequency re-establishes
the arc which breaks each half cycle
on transformer based machines.

CURRENT TYPE DCSP CURRENT TYPE DCSP CURRENT TYPE ACHF
ELECTRODE . ELECTRODE . ELECTRODE .
POLARITY Electrode negative POLARITY Electrode negative POLARITY Alternating
OXIDE CLEANING N OXIDE CLEANING Y OXIDE CLEANING Yer (once every
ACTION = ACTION o ACTION half cycle)
HEAT BALANCE 70% of work end HEAT BALANCE 30% of work end HEAT BALANCE 50% of work end
IN THE ARC 30% at electrode end IN THE ARC 70% at electrode end IN THE ARC 50% at electrode end
PENETRATION PENETRATION - PENETRATION -
PROFILE Deep narrow PROFILE Shallow wide PROFILE Medium
ELECTRODE ELECTRODE ELECTRODE
CAPACITY Excelien CAPACITY Faor CAPACITY food

DCSP mainly used on: Stainless Steel, Mild Steel, Nickel, Copper, Titanium

ACHF mainly used on: Aluminum, Magnesium

DCRP mainly used on: Thin Material

VIUIBOU dawanaun : WELDING Category 02




SUIMI©

j §§ IS0 2 (S

Al - = & :.-= ri

aaaiau Nl d LITH

ALUMINA
High impact resistance
Low thermal shock
(Aluminum Oxide)

CUP CHART
CERAMIC SUPER CUP PYREX
High thermal shock High thermal shock High visibility

Low impact resistance
(Lava)

'

High impact resistance
(Silicon Nitride)

i

Low thermal shock
Low impact resistance
(Pyrex)

Exit diameter measured in
1/16" (1.6mm) increments

Designed to fit
GTAW torches

f

Standard
Collet
& Collet

Body ‘_

Turbulent gas
flow pattern

Gas Saver
Collet
& Collet

il Body

.

Columnar gas
flow pattern

GAS LENS BENEFITS

@

@

@

L]

L]

@

40% Argon savings
Columnar flow gas pattern
Longer electrode stick-out
Lower gas flow rates
Better visibility

Longer parts life

Cleaner welds
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HIELD GAS FLOWS, CU

RRENT SETTINGS & CUP SELECTION

WELDING CURRENT (AMPS) TUNGSTEN TYPE ARGON FLOW FERROUS METALS ARGON FLOW ALUMINUM
Electrode AC AC DCSP DCSP Standard Body | GasLens Body | Standard Body | Gas Lens Body
Diameter | Cup Size Pure | Thoriated Pure Thoriated CFH (L/MN) CFH (L/MN) CFH (L/MN) CFH (L/MN)
{d%zn?nm} 3,4,0r5| 5-15 5-20 5-15 5-20 5-8(3-4) 5-8 (3-4) 5-8 (3-4) 5-8 (3-4)
.040"
(1.0mm) 4ord 10-60 15-80 15-70 20-80 5-10 (3-5) 5-8(3-4) 5-12 (3-6) 5-10 (3-5)
"

{11 ."31“115'“) 4,5,0r6 | 50-100 | 70-150 | 70-130 80-150 7-12 (4-6) 5-10 (3-5) 8-15(4-7) 7-12 (4-6)
{23 L3nfm} 6,7,0r 8 | 100-160 | 140-235 | 150-220 150-250 10-15 (5-7) 8-10 (4-5) 10-20(5-10) | 10-15 (5-7)
1/8" 7.8, _ _ _ g y : . ~ ’ g
(3.2mm) or1p | 190-210 | 220-325 | 220-330 240-350 10-18 (5-9) 8-12 (4-6) 12-25 (6-12) | 10-20(5-10)
{45 iosnfr:n} 8or10 | 200-275 | 300-425 | 375-475 400-500 15-25 (7-12) 1015 (5-7) 15-30 (7-14) | 12-25 (6-12)

"
{f gn?m) 8or10 | 250-350 | 400-525 | 475-800 475-800 | 20-35(10-17) | 12-25(6-12) | 25-40(12-19) | 15-30 (7-14)
{ﬁil:ml;n} 10 325-700 | 500-700 | 750-1000 [ 700-1000 | 25-50(12-24) | 20-35(10-17) | 30-55 (14-26) | 25-45 (12-21)

For pure helium shielding gas, double flow rates shown. For argon-helium mixes with below 30% helium content,
use figures shown. Always adjust gas flows to accommodate best shielding results.

TUNGSTEN ELECTRODE TIP SHAPES AND CURRENT RANGES

ELECTRODE DIAMETER DIAMETER AT TIP CURRENT PULSED CURRENT
Millimeters Inches Millimeters Inches INCLUDED ANGLE RANGE RANGE

1.0mm 040" 125mm .005" 12° 2-15 amps 2-25 amps
1.0mm 040" .250mm 010" 20° 5-30 amps 5-60 amps
1.6mm 1/16" .500mm 020" 25° 8-50 amps 8-100 amps
1.6mm 1/16" .800mm .030" 30° 10-70 amps 10-140 amps
2.4mm 3/32" .800mm .030" 358 12—90 amps 12-180 amps
2.4mm 3/32" 1.100mm .045" 45° 15-150 amps 15—-250 amps
3.2mm 1/8" 1.100mm 045" 60° 20-200 amps 20-300 amps
3.2mm 1/8" 1.500mm .060" 90° 25-250 amps 25-350 amps

Vertical

CORRECT TORCH AND ROD POSITIONING

Take special note that the filler rod is in the
shielding gas during the welding process.

__Travel Direction _

VIUIZOU dawanau : WELDING

iller Rod
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. TUNGSTEN TIP PREPARATION u . TUNGSTEN EXTENSION
DC TIG WELDING STANDARD PARTS

Flat: 1/4 TO 1/2 X DIA ) q-': : :|--
‘ E General Purpose 3 X DIA

Ti NG s 3 .
B Hosny GAS LENS PARTS

00 ™
General Purpose 3 X DIA
,||oooooo|_,

MAX: 6 X DIA. (In draft-free areas)

Taper Length: 2-3 X DIA

T T g Y A T S

Typical Tip Geometry
for Inverter

' Typical Tip Geometry
for Transformer
‘ Maximum Ball Size: 1 X DIA

Ball tip by arcing on non-ferrous metal at low current DCRP (EP) then slowly
increase current to form the desired ball diameter. Return setting to AC.

TUNGSTEN GRINDING

Use a medium {60 grit or finer)
diamond or aluminum oxide wheel.

* Grind longitudinally (never radially)
* Truncate (blunt) end The included angle determines weld bead shape

* Diameter of flat spot determines amperage capacity and size. Generally, as the included angle increases,
penetration increases and bead width decreases.

*Refer to page &

COLOR CODE FOR TUNGSTEN ELECTRODES

Designation Chemical Composition Impurities =0.1%
1506848 | AWSAS5.12 OXIDE ADDITIVE TUNGSTEN TIP COLOR /

WT20 EWTh-2 ThO,: 1.70-2.20% 2% THORIATED »  Red . /

WP WP | e PURE »  Green & 7
WL15 EWLa-1.5 LaOy: 1.30—1.70% 1.5% LANTHANATED Gold /
WC20 EWCe-2 Ce0y: 1.80-2.20% 2% CERIATED »  Gray @ /
WL20 EWLa-2 Laz03; 1.80-2.20% 2% LANTHANATED » Blue .

wz8 EWZr-8 2r0,: 0.70-0.90% 0.8% ZIRCONIATED | D> White /
LaYZr" EWG L0y 13-17%Y,05:0.06-010% | ‘085 YTTRIATED Chartreuse

Zr07: 06-1.0% 0.8% ZIRCONIATED

VIUIBOU dawanaun : WELDING Category 02
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TUNGSTEN ELECTRODE CHARACTERISﬁCS

{ ; Color Code stics
B < Provides good arc stability for AC welding. Reasonably good resistance to contamination. Lowest
Pure current carrying capacity. Least expensive. Maintains a balled end. Used on transformer based
Green machines only.
20 Ceriated i < | Similar performance to thoriated tungsten. Easy arc starting, good arc stability, long life.

o Lenate Gray Possible replacement for thoriated.

29 Thoriated =- <« | Easier arc starting. Higher current capacity. Greater arc stability. High resistance to weld pool

¢ Red contamination. Difficult to maintain balled end on AC.

0 — Similar performance to thoriated tungsten. Easy arc starting, good arc stability, long life, high
1.5% Lanthanated Gald current capacity. 1.5% possible replacement for thoriated. 2% possible replacement for Pure,
2% Lanthanated et <€ | Similar performance to thoriated tungsten. Easy are starting, good arc stability, long life, high

Blue current capacity. 1.5% possible replacement for thoriated. 2% possible replacement for Pure.
Excellent for AC welding due to favorable retention of balled end, high resistance to
.8% Zirconiated <C | contamination, and good arc starting. Preferred when tungsten contamination of weld s
White intolerable. Possible replacement for Pure.
Layzr" el Best for use on automated or robotic applications. Runs cooler than 2% Thoriated with longer life.
a S —— Low to medium amperage range.

*Substitute for Purple (Same oxide blend),

TUNGSTEN ELECTRODE CURRENT RANGES

TYPICAL CURRENT RANGE
Direct Current, DC Alternating Current, AC
DCEN 70% Penetration {50/50) Balanced Wave, AC
Ceriated Zirconiated Ceriated Zirconiated Ceriated
b ——— ] e ——— P S —
Thoriated Thoriated Pure Thoriated
Tungsten Gas Cup
Diameter in {Inside — — - « — «
inches (mm) Diameter) =
Lanthanated Lanthanated LaYZr Lanthanated
- - -
LaYZr" LaYZr” LayzZr
.040" {(1.0mm) #6 (3/8") 15-80 amps 20-60 amps 15-80 amps 10-30 amps 20-60 amps
116" (1.6mm) #6 (3/8") 70-150 amps 50-100 amps 70-150 amps 30-80 amps 60-120 amps
3/32" (2.3mm) #8(1/2") 150-250 amps 100-160 amps 140-235 amps 60-130 amps 100180 amps
1/8" (3.2mm) #8(1/2") | 250-400 amps 150-200 amps 225-325 amps 100-180 amps 160-250 amps
All values are based on the use of Argon as a shielding gas. Other current values may be employed depending on the shielding gas, type of
equipment, and application. DCEN = Direct Current Electrode Negative (Straight Polarity)

VIUIBOU dawanaun : WELDING Category 02
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WELD PENETRATION PROFILE

Gas
Type
30° Angle 60° Angle 90° Angle
.005" FLAT 010" FLAT .020" FLAT
100Ar St e bl
100% Argon
75% Argon
25% Helium
ocsote | Gl | Wed | Aed
50% Argon <
50% Helium
saershe | Gl | Wl | WS
25% Argon
75% Helium
100He ‘N*r“ ‘ <
100% Helium
95Ar-5H - u 3
95% Argon 2 < r
5% Hydrogen
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ALUMINUM (ACHF) ALUMINUM

et | somt | tonesten | mereoo | cup SHIELD GAS FLOW S The use of TIG welding for aluminum
GAUGE | TYPE |  sIzE SIZE SzE | qype | O | ps | Aweeres | spee | h@s many advantages for both manual
(L/MK) and automatic processes. Filler metal
BUTT Bnn 12" can be either wire or rod and should be
116" 116" 6" | oo | amcon | 150y | 20 80720 | compatible with the base alloy. Filler metal
(1.6mm) {1.6mm} {1.6mm) 10" ;
FILLET 70-90 must be dry, free of oxides, grease,
(256mm) ; :
prr— g or other foreign matter. If filler metal
Tl BUTT 4550 1/8" (3.2mm) 125-145 | 0,5mm | DECOMeEs damp, heat for 2 hours at
(3.2mm) eamm) [ pamm | &7 | AREON | 7O | 2 e 2500F (1219C) before using.
RREEH 116" (1.6mm) 1407180 1 osemm) | Although ACHF is recommended, DCRP
. 195220 1" has been successful up to 3/32" (2.4mm),
36" 1/8" 178" 7 | AGOW |l o (2s86mm | DCSP with helium shield gas is
ey FILLET is2mn) ey e 210-240 {2309;11m) successful in mechanized applications_
10"
BUTT 260-300
" i i 256
1/4 3116 1/8 g10 | AROOW | oo | 2o (255mm)
(6.4mm) (4.8mm) (3.2mm) HELIUM g
FILLET 280-320 (204.8mm)
e | somr | ronesren | rcemnon | cop SHIELD GAS FLOW N p— Small amounts of impurities, particularly
cavee | Tvee | siE pri Szt | e | O | pg | AwpERes | seen | OXYGen and nitrogen, cause embrittiement
(UNIN) of molten or hot titanium when above
BUTT o 10" 500"F (260*C). The molten weld metal in
e J | wowe | ase | aon [ 5@ | @6mm | the heat-affected zones must be shielded
‘ FLET | 110-150 (msé'mm} by a protective blanket of inert gas.
e Titanium requires a strong, positive
i | i 190-220 | a0 4mm) | Pressure of argon or helium as a backup
3:2mm) @ammy | (emm | 36T | ARGON | 15(7) 20 = on the root side of the weld, as well as
FILET 20250 | 170omm) | long, trailing, protective tail of argon
T 220-250 8" gas to protect the metal while cooling.
316" a/32" 18 | ere | amoon | 2000 | 2 eoasmm) | Purge chambers and trailing shields
o e[ R ER 2 e are available from CK Worldwide to
(2mm | assist in providing quality results.
sll
BUTT 275-310
174" 178" 18" (204 .8mm)
(6.4mm) @2mm | (@2mm) | 8710 | ARGON ) 30(15) f 20 =
FILLET 290-340

{179.2mm)

werat | somr | runesren | eeenron | cop SHIELD GAS FLOW werome | TraveL Magnesium was one of the first metals to be
i, | mwee: | iacE i SZE | yr | O | o | AmpERes | spee | Welded commercially by TIG. Magnesium alloys
(/N are in three groups, they are: (1) aluminum-
1qen | BUTT me | amzreamm | o | apoon | e | 15 60 20" zinc-magnesium, (2) alumlnum-magnesmm,
(16mm) | pyer | (16mm) | 1/8" 32mm) 60 612mm) | and (3) maganese-magnesium.
i | B0 e | apsian 115 . Since magnesium absorbs a number of
2mm) |78 | arcon | 19(9) | 15 i1 : - - ;
@2mm [ paer | @4mm) | 582 @omm) | " s | @s2mm) | harmful ingredients and oxiodize rapidly when
= subjected to welding heat, TIG welding in an
| R . 100130 1 se3omm) | inert gas atmosphere is distinctly advantageous.
114 316 532" @omm) | 8 | ARGoN | 25(12) | 15 : IR A
Gamm) [ | @smm) ' 10135 20" The welding of magnesium is similar, in many
g1zmm) | respects, to the welding of aluminum.
“ BUTT u " i i iti
102 1 AT | [P [— T - 10 Magnesium requires a positive pressure of

(12.8mm) | ger [ (6.4mm) (256mm) | argon as a backup on the root side of the weld.
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SHIELD GAS FLOW
METAL JOINT TUNGSTEN FILLER ROD cup WELDING TRAVEL
GAUGE | TYPE SIZE SIZE SiZE | 1ype | CFH | pg | AmPERES | spEED
(L/MN)
12"
BUTT 110-140
1/16" 118" 176" 456 | smcon | 8@ | 1 (307.2mm)
{1.6mm) (1.6mm) {1.6mm) e 10"
FILLET 130-150 (256mm)
1 1 "
BUTT 175-225
1/8" 332" 3/39" 56 N 18(9) 15 (258.6mm)
(3.2mm) (2.4mm) {2.4mm) e ARGO o
FILLET 200-250 (230.4mm)
1OII
BUTT 190-225
3ne" 18" 18" 8 10 HELIUM 36 15 oLl
(4.8mm) (3.2mm) (3.2mm) ! (17.5) g"
FILLET 205-250 (204.8mm)
gll
BUTT (2) 225-260
1/4" 316" 178" 2 i 36 5 (230.4mm)
(6.4mm) (4.8mm) (3.2mm) ! (17.5) 7u
FILLET 250-280
(179.2mm)

STAINLESS STEEL (DCSP)

SHIELD GAS FLOW
METAL | JONT | TUNGSTEN | FLLER | cup WELDING | TRAVEL
GAUGE | TYPE SIZE RODSIZE | SIZE | ype CFH | oo | AWPERES | sPEED
(L/MN)
2
BUTT 80-100
116" 1A6" LN T wl nes |2 Eabll)
(1.6mm) omm | (Lomm | 436 [ ARGO o
FILLET 0100 [ et
12"
BUTT 120140
L e 382 | 456 | arson | 11(55) |20 (807 2mm)
(3.2mm) gemm | amm | % 55) =
FILLET 190150 | g
arz" 12"
a1 e 200250 1307,2mm)
567 | ARGON | 13(6) |20
(4.8mm) FILLET 3/32" (24mm) (3.2mm) o 10"
1/8" (3.2mm) {256mm})
10"
BUTT 275-350
Lo uy 316" | g10 | arcon | 13e) |20 S
{6.4mm) {3.2mm) {4.8mm) ' 8"
FILLET 300875 | ogn8mm)

SHIELD GAS FLOW
METAL JOINT TUNGSTEN FILLER cup WELDING TRAVEL
GAUGE TYPE SIZE RODSIZE | SWE | Typg CFH | ooy | AMPERES SPEED
(L/MN)
e BUTT 116" 116" 95-135 | 15" (384mm)
4,56 | ARGON | 15 20
(1.6mm) | gy (1.6mm) (1.6mm) g 95-135 | 15" (384mm)
n"
BUTT 145-205
1/8" e temm | 332" | ool peeon | s | 20 (258.6mm)
{3.2mm) 3/32 (2.4mm) {2.4mm) I 1"
FILLET 145-205 (258.6mm)
m BUTT ™ . 210-260 | 10" (256mm)
i i s 7.8 | ARGON | 16(6.5) | 20
{4.8mm) FILLET {2.4mm) {3.2mm) 210-260 10" (256mm)
1/4" BUTT 1/8" 5/32" 240-300 10" (286mm)
810 | ARGON | 18(8.5) | 20

VIUIZOU dawanau : WELDING

DEOXIDIZED COPPER

Where extensive welding is to be done,
the use of deoxidized (oxygen-free)
copper is preferable over electrolytic
tough pitch copper. Although TIG welding
has been used occasionally to weld
zinc-bearing copper alloys, such as
brass and commercial bronzes, it is not
recommended because the shielding gas
does not suppress the vaporization of
zinc. For the same reason zinc bearing
filler rods should not be used. There is
some preference of helium for the inert
atmosphere in welding thickness above
1/8" (3.2mm) because of the improved
weld metal fluidity. Preheating
recommendations should be followed.

STAINLESS STEEL

In TIG welding of stainless steel, welding
rods having the AWS-ASTM prefixes
of E or ER can be used as filler rods.
However, only bare uncoated rods
should be used. Light gauge metals
less then 1/16" (1.6mm) thick should
always be welded with DCSP using
argon gas. Follow the normal precautions
for welding stainless such as: Clean
surfaces; dry electrodes; use only
stainless steel tools and brushes, keep
stainless from coming in contact with
other metals.

LOW ALLOY STEEL

Mild and low carbon steels with less then 0.30%
carbon and less than 1" (2.5cm) thick, generally do
not require preheat. An exception to this allowance
is welding on highly restrained joints. These joints
should be preheated 50 to 100F(10 to 38*C) to
minimize shrinkage cracks in the base metal. Low
alloy steels such as the chromium-molybdenum
steels will have hard heat affected zones after
welding, if the preheat temperature is too low. This is
caused by rapid cooling of the base material and the
formation of martensitic grain structures. A 200 to
400 F(93 to 204C) preheat temperature will slow the
cooling rate and prevent the martensitic structure.

Category 02
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Most popular for padding material of gas-welding and carton arc
welding in brass. Can also used in brazing of copper, steel, copper-nickel,
cast iron and carbide cutting alloy tools incrustation.

Fluidity, strength and corrosion resistance, while silicon can
effectively control zinc evaporation, eliminate pore and obtain
satisfactory mechanical properties.

Brass has a strong wear resistance. Brass is often used to
manufacture valves, water pipes, connecting pipes of internal
and external air conditioners and radiators.

Mechanical Properties Weight PRICE

anuau:na:nsisuiu —
A)QIBUNDVIKIOVDAKADUIKAIDENDUKADUS:UEU 890°C
iWalslumsiouddsifiaxsomsiouasamsuaunu

NDVIAVUSDUFSIUADNSITOUNDVIAY IKAN KSDIKaNKdD

Characteristics & Application
Brass welding Rod melt at about 890°C to gas weld or carbon arc weld
bronze copper and to braze weld copper, steel or cast iron as well.

U9AISS:IV
(1 floumsigou AISIALE:D10SIVIA:RIYIVAIAIKaE: m\
2.N1S15UINMIKALIINNISIUINSDVN 400-500 °C
nasiansaaneiiounaviaviduanssaulusKIWMSIZU
3, |Ua3TwTumsmaumsiluMaaMnlﬂunamhsaao
20nBI03UIANGDY AISA0MUKNDIUNSITOU INUAIIL

ISJTUﬂ’]SIUOU la:aQS:4: DawTumsaUnammua\Juan
KaoUIWaEI¥aaNSs:IKgUaVduN:dlla:n1500NBIasU

Matters needing attention

1. Before welding, the groove and wire surface must be carefully cleaned.

2. Welding is usually done after preheating to 400-500 degrees before welding.
Copper gas welding solvents should be used as co-solvents during welding.

3. Welding flame should adopt neutral flame or slight oxidation flame, properly
reduce the temperature of welding, increase the welding speed, and minimize
the residence time of molten pool at high temperature in order to reduce

srAssTIGROD | 1.6x1000 = |(g!ﬂﬂ. 3'450._ \ zinc evaporation and oxidation.
BRASSTIGROD | 2.0x1000 | 5kg/nn. | 3,450.-
Elements Cu Sn Si Zn
BRASS TIG RoD | 2.4x1000 3 kg/nn. 3’450'- Standard value | 59.0-61.0| 0.5-1.0 |0.15-0.35| Balance
BRASSTIGROD | 3.2x1000 | Skg/nn. | 3,450.- | [Testvalue = | o B e
PRODUCT DESCRIPTION (Tin Brass) - CHEMICAL C S
Standard Class Alloy Cu Al Fe Mmn Ni P Pb Si Sn Zn | Other
15024373 Cu4641 CuZn40SnSi |58.0-62.0| 0.01 02 03 003 [ 0105 | 10 bal. 02
GB/T9460 SCu6810A CuZn40SnSi |58.0-62.0|Max 0.01 | Max 0.2 | Max 0.3 Max 0.03| 0.1-0.5 | Max 10| bal |Max02
BS EN14640 Cu6810 CuZn40SnSi |58.0-62.0| 0.01 02 03 003 [ 0105 | 10 bal. 02
DIN 1733 2.0366 SG-CuZn40Si |58.0-62.0|Max 0.01 | Max 0.2 | Max 0.3 Max 0.03| 0.1-0.5 | Max 10| bal |Max02
Physical Properties and Mechanical Properties:
Solide-Temperature 870~890°C Liquids-Temperature 880~910°C
Density 8.4kg/dm3 Tensile Strength 381N/mm?
Elongation 30% Brinell Hardness 88HB

VIUIBOU dawanaun : WELDING Category 02
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(GOOD FLOW AND EXCEPTIONALLY SMOOTH WELD) o

adaigou Mild Steel TIG Filler Rods

e [JuacaifounisimMnyavandunuMsKaa

e Bouvne 1ouldnnrinidou
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MechanicalProperties Weight
Trademark  Size (mm)  Pack

TG-50T | 1.6x1000 | 5 kg EIF¥AHNHT
TG-50T | 2.4x1000
TG-50T | 3.2x1000 | 5 kg P4 RGHYE

Price

CHEMICAL COMPOSITION (%)

adaisou Mild Steel TIG Filler Rods
WIUN1SSUSaVUIASTIU ISO 9001:2008
AfUNIWAQIULIAsTIUEINa ABS, CCS, LR,
RINA N1a:du<) anuisaldlanuouidaunnus:inn
15U vIUTAsVasvAIIU Budaulak: VIUSAINSSLIES
K3s09ns Aauinuiuas Ulasinl To1n3es noadva:wau
ABU=SUISLAU 1a:01UATNISAZUALLIASTIU
ACUNIWED 18U 9OENKNSSUADISD aaKNSSUULUC
llazin3ovdnsna 1Idudu

ELEMENT C Si Mn S P Cr Ni Mo Vv Cu
REQUIREMENT 0.06-0.15 [ 0.80-1.15| 1.40-1.85| < 0.025 | <0.025 =HOSIS £0.15 <£0.10 <0.03 <0.50
e 1.6 mm 0.074 0.84 1.45 0.008 0.011 0.017 0.012 0.002 0.003 0.082
<
é 5 24 mm 0.072 0.84 1.44 0.007 0.012 0.018 0.012 0.002 0.005 0.086
== 3.2 mm 0.071 0.84 1.44 0.008 0.012 0.017 0.012 0.002 0.005 0.083
Mechanical Properties Soundness Test
Tensile Strength Yield Strength Elon%ation TEStuEemp Absorbejl Energy
REQUIREMENT =500 =420 2220 -30 227 =
<_(I - 1.6 mm 540 445 28 -30 100
g 5 2.4 mm 545 445 28 -30 104 Acceptable
< @ 3.2 mm 540 445 28 -30 103
il ol WARNING
wnsnideuiAnnIoal (All, expect vertical down) == *AdsIAuSnuISTuRIkY KanIFgvALEU MIDuaIKqUaVNNSITARSIUETY
I_I e | svtuzrimisigouasifaasfiaiadiw dovasuagunsailoviu su kimndunavidou avido
— \ ﬁ: == yalovAuAusiAvInAsuthUU la:saviIfdsAy Wadavduasie Ao1wo:iaAusvne
u ’? PROTECT yourself and others. Read and understand this information. FUMES AND GASES can be
AI1G PB/2F PC/2G PD/4F PE/AG PF/3GU weor | hazardous to your health.ARC RAYS can injure eyes and burn skin. ELECTRIC SHOCK can KILL

vuIBou dawanakin : WELDING Category 02
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AWS A5.9 ER308LSI =
JIS Y308LSi I
g

GB/T18001-2016

7 ®
SUMO i
R ISOD032015 adQlsoudiiaulad

aJaiou ER308LSi DAruauuanikiounuEavuavanusaudavaunsndalAovadusuldd
IWS:0USUUZOVS1I0AISUDUNEUDEYUDYINNITEIUNEUUDVBANDUIWUITIUN -

AfUEDUG : .

acaiBawanauiaa ER308LSi dkSuvauiBaunaauiadinsa304na:304L
KSoanaulaanalulungu Austenitic Av:08UISENAUIN "18-8"
(UINdounay Chromium18% lia: Nickel 8%)
JAtuauuaand ER308L 1tovonddounauyon
ganaudvrifknmsidonbus:ansniwaniddnueu:
nsikavovulak:lda nuoidoududnidoulday
1a:1SgUIKUA:AULIUA GaVAISIUDIBOUNEDY
wSaunvnudanisiansoulddigew

PROTIES :

ER308LSi is desiged for joining type 304 and 304L
stainless steels and other common austenitic stainless
steels referred to as "18-8" steels. IT has the same
analysis as ER308L but with higher silicon content. The higher silicon content improves arc

stability, bead appearance and wetting action. ER308LSi produces exceptionally smooth welds | (1] .2 BelES
for applications that require a good cosmetic appearance and excellent corrosion resistance.

T e MechanicalProperties Weight Pl’lce ﬂ']STﬁ\)'IU i
o Pack

9QalKnsSsycolSo =

ER308LSi| 1.2x1,000 | 5 kg IV c1uoud inSoosns 051 6 Peliily
: TugaaknSsSUOIKIS : —
ER308LSi| 1.6x1,000 | 5 kg BN\ ATM o 1a:1n3 0015 TWWA

TIG - Application :
(Rode) ER308LSi| 2.0x1,000 | 5 kg EX{VE¥hNhE Ship building,
ER308LSi| 2.4x1,000 | 5 kg 330.-/ﬂﬂ. automobile, electric on %1000 =

power food medicine (mm)
ER308LSi| 3.2x1,000 | 5 kg XN

machinery
manufacturing.

ER308LSi Chemical Composition (%) of melts analysis
ELEMENT C Si Mn P S Ni Cr Mo | Cu 92 4

Max Max | Max Max | Max

HEAT No.B3201400 |0.017| 0.86 1.5 1001810009 10.02 [ 19:77 | 0.01 | 00]

x1000 &

ADLIANGIVS:KIWadaId suanaulaa ER308L AU adaidauanaulad ER308LSi
ER308L: Jaruauudnikdounuizovyavausauddaw awnsalavoadusdldamsi-iusuna 1000 &=
yovASUDUWaLaEIDBN(@DINODINTD :JdNus “L” = Low Carbon s:yagidurng) = =
ER308LSi: DAtuauUadi3ovuavaaudaud@o aunsalAvos Jusuldd wsi:0Usuncuuavmsuaunaogiosuin Iidi
dounauvavdanau(Silicon)rlknsidoulak: ahiauadu donadanudiBoufasumuna-siusuundn ER308L

ER308LSi _ ., (A WARNING |
L = IWUADIUIUDISDUDVIKAN ||C]n']UU']ﬂlﬂUTUTﬂSlUEJUﬂ']STUO (Cr23Ce) :IWLIUOIWUSUIUYDY PROTECT yourself and
- T R — - = others. Read and understand
FnSUE)UnnT?HlﬂQﬂ’]SlﬂQaaanUU UunulIsou this information. FUMES AND
] i i . = 8 2w .3 £ ks ™| GASES can be hazardous
Si = n1siwu Silicon TUE]:)QlUOU U29IWUAAUIIUDIISY n’ﬂﬁu’l]—aH:TU"E)DWOUHEIBUTO\T]EJ (UQQ haol to your health. ARC RAYS

s ¥ - F oo - = E - . 4 can in+ura eyes and burn skin.
a:agaiav) U']TaH:UF]3‘1U‘faU'mUUIWE]U:}EJIaSUFD'1UIIU\)IISUTHﬂUEIIGUIaa d0IQU Silicon Thaaoalmwaa vewomsseanc| ELECTRIC SHOCK can KILL.

VUIBoU dawanaun : WELDING Category 02



STAINLESS STEEL Rpa[el:{o]»]

ER316LSi

SUMO

IR Aws 5.1 ER316Ls ajXalsoudnaulad

EEIZ)OIUE)UEIIIOUIE]EI ER316LSi Unmauumnnawnwwsw ddouwduyovdanau lla:gusuncu
UE)\)F]']SUE)UI’]UE)EJU']ﬂIKUDUﬂU I ER316LSi UUO GnI1AIWS1:010ddUNWE

yovs1Q Molybdenum Bv ER308LSi Uuliii
nmauua

aamuauaumwaa TIG ER316LSi unmauumnon:na:)muauaumwaa
ER316 la: ER316L iws1:nudaaisiandidldgvdalAvoaldd 5
idovondusutuAISUDUAUD8LIN (L=Low Carbon)
la:Uddunauuovdanou (Si) D\JH‘]?KH‘ISIUOU
ULJS ansmwa\) ganuou: msTKaua\)mTah-
no IIUDIUOUUUE’Iﬂ IUOUTO uuua ISYUIKUN:AU
\)‘IUI’]C]E)\)ﬂ‘ISIIUZ)IUOUI’IaZ)EJ uanoINUsUIfU
Tnsmauua :0IfaNuINTuNad gvidaounauyov
Molybdenum AyouWuAUaLUGTUSovNUdD
ADUSDUIIA: ﬂ’]SﬂOﬂSOUTOOIEJ%JU $udn31 ER300LSi
PROTIES :

ER316LSi is designed for joining extra low carbon molybdenum bearing
austenitic stainless steels, such as type 316 and 316L. it is similar to ER316L
with an increased silico,n contentgtphat drastically improves the wetting diouadinsg 31_6 @1 _6 x1000 i
characteristics of the weld producing a very smooth bead. lla: 316L IKu1:Nu

This product is used ib application where a good cosmetic appearance VIUQQAdAIKNSSU
is important and excellent corrosion resistance. dar€o vnusud

MechanicalProperties Weight : In3avInsiu
Tpye . 2 Price EBEiiaeias
Trademark Size (mm) Pack ; o
&1 1a:1A30VIGIWh

ER316LSi| 1.6x1,000 | 5 kg | 485.-/nN. | Application :
] Ship building
TIG ER316LSi| 2.0x1,000 | 5 kg | 470.-/nN. | automobile,

electric power,

(Rods) |ER316LSi| 2.4x1,000 | 5 kg | 460.-/n0. | food. medicine,

machinery

ER316LSi| 3.2x1,000 | 5 kg 455.-Iﬂﬂ. manufacturing. @32 x1000 =

Tuahhsumum'au

2.4 'x1000 &3

ER316LSi Chemical Composition (%) of melts analysis

ELEMENT C St Mn P S Ni Cr Mo Cu

Max Max Max Max
SPECIFICATION 0.030 0.65-1.00] 1.00-2.50 0030 | 0030 11.00-14.00{18.00-20.00| 2.00-3.00 0.75
HEAT No.B3201076.019 0.89 217 0.022 | 0.009 12.71 19.25 2.18 0.01

ADIUNANGIVS:KIWadaidauadnaulad ER316L Au adaidouanauiaa ER316LSi

adaidou ER316LSi na: ER316L JAtuauian ikdouruludovuavadiudaudagy awrsadaldvva dusdldd wsi:Gusuncu
UoVSIAISUBUNEUDEY UaEUIN (@0INADINGD 9:03NUS “L" = Low Carbon S:yagduring) ndo:nandivAuasoiadaidou
ER308LSi Jdounwauyavdanauivuidu (d0inadnda 2:09nus “Si” = Silicon s:yagdunie)

abaiou ER316LSi na: ER308LSi DAtuauuannagiufiws: ) A WARNING

ddouwanuovdanau na:gusuituyavAIsSuaunU2guUINIKUDU PROTECT yourself and others. Read and
= . .= o & . understand this information. FUMES AND
fiu 10 ER316LSi Uuv:an3111ws1:010dd2unduyavsq R e [ [ () e TR T

Molgbdenumﬁ’lD ER308LSi U:UTU'L_J' ARC RAYS can injure eyes and burn skin.
wmesen| E] ECTRIC SHOCK can KILL.
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ALUMINUM WELDING ROD

* TIG ER4043
? adalbauogiilisy

ER4043 iJuaraidoususanau muﬁénaul
awsaldiBouoaliieuinsa 5052, - |
6061 I1a: 6101 Ianudans i
ﬂoﬂsauTmGuam\m
Tuumu

1S0%001:2015| ©
CERTIFIED

AWS A5.10 ER4043

SUMO

INDUSTRIAL

.
kg

APPLICATION :

e [asvasiosnussnn |

—— ER4043 is a silicon ® lasvasivavnoasv  (Structural Members)

~ alloyed aluminum weld rod great ® avisvau (Pressure Vessels)
for filler 4xxx series alloys. 5052, 6061, ® s:UUlWW1snUa (Electrical Bus Bars)
(

(

(

Truck Bodies)

and 6101 (in various conditions of heat treatment IWsU9NSsEIU Bicycle Frames) _
and 6063 sheets, plates and shapes). Offers ® naavuiuu Petroleum Distribution Equipment)

better corrosion resistance in salt water conditions. ® Bud@suglugud Automotive Components Such
as Frame and Drive Shafts)

MechanicalProperties  \Neight Price GUIDELINE FOR USE: SHIELDING GAS :

Trademark Size (mm) Pack For TIG : set machine 100% Argon
on AC high frequency. Argon / Helium Mixtures

ER4043 5k = Use Ar shielding gas. Flow Rate: 30 - 50 CFH
1 'GX1 000 g 360' Iﬂﬂ. Make sure all contaminants ~RECOMMENDED :
such as grease and oil  This alloy is not recommended for elevated
ER4043 2-4X1000 5 kg 340.'/““. are removed. Hold a temperature applications (above 150°F).
short arc and weld with STORAGE :

ER4043 |3.2x1000| 5 kg 340_.Iﬂﬂ. stringer beads or a slight ~ Product should be stored in a dry, enclosed

weave bead. environment, and in its original intact packaging.

CHEMICAL COMPOSITION (%)

ELEMENT Fe Si Mn Mg Cu Ti

REQUIREMENT <0.8 45~6.0 <0.05 <0.05 <0.30 <0.20

ACTUAL RESULT 0.12 4.97 0.03 0.01 0.02 0.02
TYPICAL GTAW (TIG) WELDING PROCEDURES :

ACHF WITH PURE OR ZICONIATED HEMISPHERE SHAPE TUNGSTEN TIP 100% Ar
Filler Wire Size  Tungsten Amps Volts Gas Cup Size  Argon(cfh) Base Thickness
1.6mm 1.6 60 - 80 15 3/8" 20 1.6mm
24mm 24 125 - 160 15 3/8" 20 3.0mm
3.2mm 3.2 190 - 220 15 7/16" 20 45mm

PROCEDURES MAY VARY WITH CHANGE IN POSITION LS, fiLLER METALS, EQUIPMENT AND OTHER CHAL

WELDING POSITION : 5 _
& A WARNING

a’anSﬂlUﬂU-[ﬂnﬂn'llUﬂU (A" GXDECt vertical dOWﬂ PROTECT yourself and others. Read and understand this information. FUMES AND GASES can be

weiomawasx| hazardous to your health. ARC RAYS can injure eyes and burn skin. ELECTRIC SHOCK can KILL.

m P » Before use, read and understand the manufacturer’s instructions, Material Safety Data Sheets

~%. | (MSDSs), and your employer's safety practices. » Keep your head out of fumes. » Use enough

u M I I 1 I | W ventilation, exhaust at the arc, or both, to keep fumes and gases from your breathing zone and

AIG PB/2F PC/2G PD/AF PE/AG PF/3GU the general area. » Wear correct eye, ear, and body protection. » Do not touch live electrical parts.
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ALUMINIUM SOLID WELD WIRES

#  TIG ER5356
? adalsouaqiiltigy

ER5356 10uacaisouoaiidougununtiden  ~aibl18 a0l L4310
aUNsaldisouoglideninsa 5050, 5052, 5083,
5086, 5356, 5454 lla: 5456 1G1R ADWIVISY
aoundaduikdgna:daunu

msAansoulda

1S0%001:2015| ©
CERTIFIED

AWS A5.10 ER5356

SUMO

INDUSTRIAL

n.

APPLICATION :

= IKUN:8KSUTEIUDIUDOETIKNSS  THIS ALLOY IS COMMONLY USED IN

ER5356 is a 5% magnesium amawmssuTnsoasw\)msmmsa THE CONSTRUCTION INDUSTRY IN

; = Structural Frames in The
alummum weld metal recommended for general °OauUIU$JUKaE) la:doguinSoveud Shipbuilding Tndustry.

purpose filler 5050, 5052, 5083, 5086, 5356, - W13gu * NoKSOIWSU » Cts and Housings.

5454 and 5456. has high strength, ductility, *203MKNSSUIWSUINSEU :gi‘gg’s‘ji};g‘ﬁgf&es_

toughness, fatigue and good corrosion resistance. ~gU8UC SOUA KS9SOWIY + Bicycle, Automotive, Bus and
* 9AdIKNSS US']‘DSn-[W' Trailer Industry Structural Frames.

MechanicalProperties  \Weight Price GUIDELINE FOR USE: SHIELDING GAS :

Trademark Size (mm) Pack For TIG : set machine 100% Argon
on AC high frequency. Argon / Helium Mixtures

= Use Ar shielding gas. Flow Rate: 30 - 50 CFH
ER5356 1'GX1 000 5 kg 360' Iﬂﬂ' Make sure all contaminants RECOMMENDED :

such as grease and oil  This alloy is not recommended for elevated
ER5356 2-4X1000 5 kg 340.'Iﬂﬂ. are removed. Hold a temperature applications (above 150°F).
short arc and weld with STORAGE :

ER5356 |3.2x1000| 5 kg 340.'Iﬂﬂ. stringer beads or a slight ~ Product should be stored in a dry, enclosed

weave bead. environment, and in its original intact packaging.

CHEMICAL COMPOSITION (%)
ELEMENT Fe Si Mn Cr Zn Mg Cu Ti
REQUIREMENT <04 <0.25 | 0.05~0.2 | 0.05~0.2 <0.1 4.5~55 <0.1 0.06~0.2
ACTUALRESULT| 0.12 0.026 0.082 0.061 0.020 512 0.01 0.12
:\z;f“:;:;:;i:ﬁ‘k; c?ﬁ ?aﬂctnal;f ;)t?itiggfizmﬁ SHAPE TUNGSTEN TIP 100% Ar
Filler Wire Size  Tungsten Amps Volts Gas Cup Size  Argon(cfh) Base Thickness
1.6mm 1.6 60 - 80 15 3/8" 20 1.6mm
24mm 24 125 - 160 15 3/8" 20 3.0mm
3.2mm 3.2 190 - 220 15 7/16" 20 45mm

PROCEDURES MAY VARY WITH CHANGE IN POSITION, BASE METALS, fiLLER METALS, EQUIPMENT AND OTHER CHANGES.

SLLTINS REITIOE, ol AWARNNG
& A WARNING

a’anSﬂlUﬂU-[ﬂnﬂn'llUﬂU (A" EXDECt vertical dOWﬂ PROTECT yourself and others. Read and understand this information. FUMES AND GASES can be

weiomawasx| hazardous to your health. ARC RAYS can injure eyes and burn skin. ELECTRIC SHOCK can KILL.

m ’. » Before use, read and understand the manufacturer’s instructions, Material Safety Data Sheets

Iz I I g I I ~%. | (MSDSs), and your employer's safety practices. » Keep your head out of fumes. » Use enough
W ventilation, exhaust at the arc, or both, to keep fumes and gases from your breathing zone and

AIG PB/2F PC/2G PD/AF PE/AG PF/3GU the general area. » Wear correct eye, ear, and body protection. » Do not touch live electrical parts.
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