55 FEAR

Tungsten electrode

BEBRETIGEPEANSEME ., SBREFEFRHIIGR, BEREES, NWMEMMELT, SR, BX
MEFERHENESA. BTENESFIA3410C, #ABiA5900T, KM SR, SBIEL, BES(ooA X850~
1100MPa), $5H4EELHH99.5%(RESE), HBEFiRHIN A4.54eV(1eV=1.602x10-"%J, T[E), HEBHMANE
RHIBNOHLITER, WE(Th), (Ce). #(ZnNE, HLEMNMELY, WELEH(Tho2), EHH(Ce02)%E, MER
ERBETESEN. HNATEER: SATEESERIPFEIIENES FRE. E., BR., BEBER,

Tungsten electrode is the consumable material commonly used in TIG. The features are low electron work function, high
recrystallization temperature, good mechanical cutting performance, high temperature resistance, strong ability of electron
emission etc., since the melting point of tungsten up to 3410C and boiling point up to 5900°C ,it can stand high temperature
resistance and conduct electricity, and it also has high strength. The purity of tungsten is about 99.5% (mass fraction), and its
electron work is 4.54eV. When adding a little of rare earth elements into the tungsten material, such as thorium(Th), cerium(Ce),
zirconium(Zr) ect., or their oxides, such as thorium oxide, cerium oxide, zirconium oxide etc., the ability of electron emission can
be improved significantly. It can be applied into inert gas shielded arc welding, plasma arc welding, cutting, painting and melting
electrode.

BERMIER TR

Tungsten electrode specifications

{2 % Diameter olerance K (% Length tolerance
1.0

1/25 (+/-)0.01 50,75,150,175 (+/-)1.0
12 6/125 (+/-)0.01 50,75,150,175 (+/-)1.0
1.6 1/16 (+/-)0.01 50,75,150,175 (+/-)1.0
2.0 2/25 (+/-)0.02 50,75,150,175 (+/-)1.0
2.4 3132 (+/-)0.02 50,75,150,175 (+/-)1.0
3.0 3125 (+/-)0.02 50,75,150,175 (+/-)1.0
3.2 1/8 (+/-)0.03 50,75,150,175 (+/-)1.0
4.0 5/32 (+/-)0.04 50,75,150,175 (+/-)1.0
4.8 3/16 (+/-)0.04 50,75,150,175 (+/-)1.0
5.0 1/5 (+/-)0.04 50,75,150,175 (+/-)1.0
6.0 15/64 (+/-)0.04 50,75,150,175 (+1-)1.0
6.4 1/4 (+/-)0.04 50,75,150,175 (+/-)1.0
8.0 5/16 (+/-)0.04 50,75,150,175 (+/-)1.0
10.0 2/5 (+/-)0.04 50,75,150,175 (+/-)1.0

RIBEFPERTIZMSHAIEEER Special length and diameter are also available upon your request.
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Thoriated tungsten electrode composition

&S ZREB% BiR R

Model ) 25 L Color Standard

WT10 ThO, 0.8-1.2 =0.2 #EBalance

WT20 Tho, 1 1-22 <0.2 4 EBalance | RIS A5 18
1SO6848

WT30 ThO, 2.8-3.2 =0.2 #&EBalance 1 EN 26 848

WT40 ThO, 3.6-4.4 =0.2 #EBalance [

SHESRBIR R H0.8%-4. 2% RLEE, BFiRHIIN2.7eV, BINERS, BIMERE, AEEBATER THAERN
RiF, Em/ZRATFEMTIG, PAWREGE, SAHRFEENHRES, BEREES, SREEYH, WY
BIMEREESE, (EAFGEK, RN, HEBRRBRRIFER, XFEREPEEXREENRFRIESBRRBHIRRR
SR

Our company is the only legal manufacturer accredited*Radiation Safety License” to produce thoriated tungsten in China.
Thoriated tungsten electrode contains 0.8%-4.2% thorium oxide, and its electron work function is 2.7eV. So it can be widely
used in various TIG and PAW for its easy and stable arcing. Thorium oxide has strong current-carrying capacity, high
recrystallization temperature, better conductivity, stronger mechanical cutting performance and longer service life. When
welding, the tip of thoriated tungsten electrode keeps sharpening so that the ball on the tip of tungsten electrode can be not
easy to crack at a greater degree of assurance.

Tungsten
Electrodes
Thoriated tungsten
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Ceriated tungsten electrode composition

R A% iz R
Impurites Color Standard

AWS A5.12
WC20 CeO, 1.8-2.2 <0.2 4 EBalance = 1SO6848
EN 26 848

ERARENRRETHEERNETT X, FREREAAMBRAS R, HIBEMSTH1.8%-2.2% AL, &
FigHIhh2.4eV, HERBRFETAHRROEIMMIBIMMERE, HMBRRE D, Bit, FEERLEATEE. FHEN
HRMANEEDERIRE, ERERERFHTRNBERERER2.0mmUTHEE—BREEHBER,

SUBEARENIBE, ALGHBHATEATHRFZETHER, BAETRAT, EUNIRENBHIE
AKX, MSEREZLNTR, IENAEUYNDEEERER, BEMEAIEXGHAMTERNFLEREFHE

Our company is the earliest manufacturer of cerium tungsten electrodes, and our products have obtained the provincial
science and technology progress prize. Ceriated tungsten electrode contains 1.8%-2.2% ceria,electron work function is 2.4eV,and
plays a good performance on starting arc and stabilizing arc at low current. Therefore, ceriated tungsten electrode are
commonly used in pipeline, stainless steel and small precision parts welding. It's the first choice in the low current and
diameter below 2.0mm.

The high-mobility cerium oxide is not suitable for the application in the high current. If it's used in the high current, the oxide
may accelerate to the high hot area, the top of the tungsten electrode, Which damages the uniformity of oxide. The
benefit brought by cerium oxide will disappear.

Tungsten
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Lanthanated tungsten ele
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Lanthanated tungsten electrode composition

s REER% a5 iR
Model Impurites ste Color Standard

WL10 La,O, N.B—1.2 <0.2 4 &Balance | ] AWS A5.12
WL15 La,O, 1 3=17 =0.2 #EBalance [ 1SO6848
WL20 La,0, 1.8-2.2 <0.2 4 &Balance = EN26 845

HISBIREF0.8%-2.2%M=8/L _6, BFiRHIHH2.8eV-3.0eV, FHEBREBRTEFREN, HEERE
EEATHEL, TEATERERE, ATEXRABENOURARY., ZSL_HNBTHEELF, TR4RE, #iEX
M, EMESERNRHREER, XEFHTHRIESAKX, RARREASFG. NRATIHER, WGBRFG
e, REERpILERADE, EAMERPEEAANEAT, RERY, BRTHR, £RETER, BIXX
MASRERLERE, BXERFGKMBDENE,

Lanthanated tungsten electrode contains 0.8%-2.2% lanthana,the electron work functionis 2.8eV-3.0eV. It's easy to start arc and
sustain the stability at low current, it is mainly used in DC, performances well in AC welding. Lanthana has better of creep
resistance, strong ductility, lower stirring rate, therefore the tip temperature of lanthanated is lower, which helps to prevent grain
from becoming larger, the service life of electrode can be increased substantially, The lifetime of lanthanated tungsten

electrode is longer than thoriated tungsten electrtode without overload current. It is particularly good at preventing thermal shock.

When you ignite repeatedly in the welding of short cycle, it can be welded well and prevents from pollution. When welding the
pipeline, welders are quite satisfied with this lanthanated tungsten, because the service time is long to reduce the downtime.

Tungsten

Electrodes
Lanthanated tungsten
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Zirconiated tungsten electrode composition

S 4L H Oxide addition
S f ZREE% & BY% B R
Model 2 Impurites Tungsten Color Standard
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Pure Tungsten products composition

1R . _ EREE% BEEB% Bir FRitE
Model : Impurites Tungsten Color Standard

WZr3 Zr0, 0.2-0.4 <0.2 #&EBalance == AWS A5.12
1SO6848
WZr8 ZrO, 0.7-0.9 <0.2 % EBalance EN 26 848

EXREED, BHEEREREAN, BEEREVENEME, BFEHINH2.5eV-3.0eV, #HiEEIEFRRE
BERY, AEEMILABFZEN, MANRRBE, LERIFMBHBTE, RHAENERE, ZEREANHARHE
BRAHBRMNERT, HnMERFAEKRKTAVEEAR, FEAFREFNREME, HEBERALROMEYE
B, REMBRRATERN,

Zirconiated tungsten electrode is the most commonly used in alternating current welding, which contains little zirconium oxide.
Its electron work functionis 2.5eV - 3.0eV. Zirconiated tungsten electrode performs well, and it is easier to start arc than pure tungsten.
Arc is stable as well. It can also prevent and control pollution well. Current-carrying capacity is quite good as well. The biggest
characteristic of this electrode is that its top can keep globular to reduce the seepage of tungsten in the high load current and it
also has good corrosion resistance. The superior of zirconiated tungsten electron cannot be replaced by other electrode.
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AWS A5.12
WP = = <0.2 #&Balance [ — 1SO6848
EN 26 848

AEEREFNEZRFEANER, LB ZEAESTHENRETL, ABERIBERK.5%, &E
BETE, ABBRVEATREGTHEZBRIEABIRIFEE, CHRRUAFESHVRE, MAREKER, X
MERRE— N EHORETREZEEINRE, ERIREFN. a8RF5ERSHNBFIRHIGE, ZRENK, BE
I, SBEEEF, RBHK), BUHERES. FUERBRABINIRE, R TOAREBRFHIERE, GRESE, BX
HHEFERKBERS, EXRBINZHEES, KNAXBRTERSRERRAE, mHELEENBLEFIRLERE
8, AL REHRLEREREER, AEREREEMA,

Pure tungsten electrode is the earliest to be used in tig welding. It contains tungsten content minimum 99.5%, without other
impurities. Pure tungsten electrode is only as welding electrode under the condition of AC or resistance welding electrode, It
can clean surface of base matel .welded ball became tapering when heating. This shape provides a good and balanced wave
form for AC welding. pure tungsten electrode has a very high electron output, low vapor pressure, low resistance. good
conductivity, thermal expansion, high elastic modulus bright. Therefore, the arc is stable at low current,and
Aluminum,Magnesium and other metals can be welded at the current below 5A. But the emission of electron demands high
voltage and high no-load voltage of welding machine.The tungsten electrode is burned apparently if it works in the high current
for a long time. The end may drop into molten pool after melting, which will bring the tungsten into the welding gap.So, it's just
used for welding some black metal or welding the unimportant parts.

Tungsten
Electrodes
Pure tungsten
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Yttrium tungsten electrode composition

S 1k # Oxide addition
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Compound tungsten electrode composition

s ' _ : B &1 ok

Model 5 E /o purites ungste Color Standard

= BEE% =k TR
: ﬁl‘jé : : I Tungsten Color Standard
Principal oxid
AWS A5.12
WY YO, 1.8-2.2 <0.2 % EBalance 1 1SO6848
EN 26 848

LM EF1.8%-2.2%M AL, BFiRHINH2.8eV-3.2eV, LBBIRERERN, MRAK, EHEREX,
R, KERHNERRRX, AREFSEEAXS SR NAYE, UEARSEZPNSEBHRANERLEREMH, €8
BHEY, MEIESEESSHEEREMEN, HEA-, U, TENATEFITUEAME. MEXITL,

Yttrium tungsten electrode contains 1.8%-2.2% yttria, its electron work function is 2.8eV-3.2eV. When used in welding, yttriated
Tungsten is primarily used in military and aviation industry with narrow arc beam, high compressing strength, highest welding
penetration at medium and high current. Its superior performance also recommends use in the welding of high strength titanium
bearing components, as well as high-temperature jet engine components using a single crystal or coarse-grained materials,
intermetallic compounds, ceramic or metal matrix composites and other new materials. Therefore they are mainly applied to
military industry and the aerospace industry.

Tungsten
Electrodes
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_ AWS A5.12
Ws2 La‘\O,YOZZFOZ 1.8-2.2 =0.2 %EBmaﬂCB - 1S06848
EN 26 848

EABRERXM=ZTEARLIBERIHI 2% AL, 0.5%M AL, 0.5%NALL=ZMITE, HEH5FAK
BhbitE, EAENREATFENMEFHIBENZLRE, FREEREEREINRY, MARKEFHEFIE
Hih, EEBBRENNESELNRES . MREZFHPEXTISHTHMIFERAT, ENERAFGIEK, ESHEMR
RIFAABATEEBRER BT=ZMHEUDEBRPBRES, MEFIZARHATENER, BlEFTRER

S o

Compound tungsten electrode is also known as three elements of rare earth containing 1.2% lanthana , 0.5% zirconia, and
0.5% yttria. It is a non-radiation material. It is good to balance the electron mobility and evaporation rates, make tungsten
electrodes to maximize their performances. For compound tungsten electrode, it's easy to start and restart arc, If the welding
cycle is more than 15 minutes, its life will be longer. Compound tungsten electrode is better than others in tip burning. As the
mixture of three kinds of oxides in electrode. It's strict with the production process and the cost of production is more expensive.

Tungsten
Electrodes
Compound tungsten
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