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BIREESERIPE (TIG)

BREESERPB/EUSEARRAE, EHELSENRFT, FIRERS8HERTHZE~EMmEIN
ABUEHNATIELNEETIE, XXM AIGTAW-Gas Tungsten Arc Welding TIG-Tungsten Inert Gas
Welding. BT EGEMBRAENL, BRTFRAHPEBURBESERPE, GHRATIGR.

Tungsten is used as electrode material in Gas Tungsten Arc Welding .
which is the welding process of using the arc heat to melt the base metal
and filler under the protection of inert gas,called GTAW-Gas Tungsten Arc
Welding or TIG - Tungsten Inert Gas Welding.in that tungsten electrode is
non- consumable.so named TIG welding ,short for InertGas Shielded
welding

TIG BRI L TR 14

1) ERIERM (DCSP—Direct Current Straight Polarity)

) BERR MM (DCRP—Direct Current Reversed Polarity)

3) ZMIELMTIGIE (Alternating Current Sine Wave Tig Welding )

4) ZRIERETIGHE  (Alternating Current Rectangular Wave Tig Welding )
5) Bk ATIGHE ( Pulsed Tig Welding)

SRR AL RAIYTIC)

TIGENIZHAREAERE
TIG characteristics and application

1) HESEFSERREEALERE, ERESERPTER, THREAEFARTURELFFANSRE, B
BARBELE, MAERS,

2) BT ZMEhRELF, PR3N, REMMEIMELEE, EAENNERERATRIMNARKRE. ATARBLEBELS
Jisl A, BETEL M, BUREMAREN.

3) RIBIRPBRAIEH, BRIMLLERE, FHEHNRERE. MAREIRMNTRE, FRTREL, Y%RH0ER
FREFHEN PR

4) STFERANMBUMBEHUIRE, RETLUERE

1. Inert gas doesn’t have any chemical reaction with the metal,it can weld almost all of the metal without the flux.
Without removing slag after welding. Its application is quite wide

2. Arc welding process performance is good, open arc, and it can observe arc and molten pool. It is Stable arc even
in the small welding current

3. Tungsten is non- consumable in the welding process, arc stability . easy to control quality .

4. Easy to realize the mechanization and automation, and also suitable for the all-position welding

LEFINIE (PAW)

FETHRBABTRNFARMNERRRYE:, SETHREESSRNYR, CRAAMNETF. ENBETFH
BARTFRSFHEAMNREEY, EROSHE, FBRNSENNE. FETFREET AR, R, BI, XK A
B,EKFRZHE. FETFIRRPAWERA, RESSREINR(TICONEM EREN—MHERBRINERT
Z, BUREHONMES, EHERURAERYE, SEFHRMOEE, BE, EERESHANTIGALER
ATEENRES.
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PAW is Non condensed system which made up of a large number of charged
particles. Plasma is the conductive material, It's a mixture which contains negative

V772

electron, positive ion or part of a mixture of atoms and molecules, similar to the gas,
and obey the regular of gas, plasma exist in lightning, aurora, arc, lighting, spot
welding, smelting and so on.Compared with the conventional TIG, welding speed,
welding speed and welding thickness have an obvious improvement. The birth of
PAW is a compression arc welding technology based on TIG. Through the
mechanical compression of the torch , electromagnetic compression and thermal
compression effective , compared with the conventional TIG , Plasma jet velocity,

temperature, energy density have improved significantly

4 AR AE W 1L 4R 3 3 F A (PAW)
PAW 18 &) B i Fh K Fn AR 14
1) ERERM (DCSP—Direct Current Straight Polarity)
) ARRMRYE (DCRP—Direct Current Reversed Polarity)

3)MIBEFEETFIE (Keyhole-mode Welding)
4) Bk ohF B T ILE (Pulsed Plasma Arc Welding)
5) TR HEFIE (Variable Polarity Plasma Arc Welding)

PAW B T ZH R R AEE
PAW characteristics and application
EEFANRR—MTHTLAENAMANGE, $HERTEEY
B e, NRRREIRE, BERES, HTFFRMR, Ai
TRERENEEDLRE
SHEFIETEE: BN, FHR, B8R, K248, 4. 8
A% WAL HALE. ETLRNA®, RETRHANEESEAMN
0.025mm(MRFHEFIR)BN 2.5mm(TRMFHEFIL), FEFNEET
HEFR, HBRUETHT, RAKPRARTHITEMUERE.

PAW can realize the single double-sided welding, especially suitable for the
construction with bad accessibility on its back. It is Arc stablity and the welded joint
of high quality when it used in low-current . For different material, the thickness
which can be used in the double sided welding is also different

PAW can weld carbon steel, stainless steel, high-strength steel, nickel base alloy,
titanium alloy etc., application In the industrial , the thickness of single-channel
weldable material varies from 0.025mm (Micro-beam Plasma Arc Welding) to
12.5mm (Variable Polarity Plasma Arc Welding). PAW can operate in the flat
welding and horizontal welding, and it can operate all-around welding in the pulsed
current
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Tungsten electrode

BEMETIGRTHAN L. SERAFETRHNGEE, BEREES, ADTIEETF, MR,
BANBTLYRNEH R, BTONESFHIAM0C, HBAFHIAS900C, MR, FBMEF, BEF(0vfk
850-1100MPa), $8AY4% S (REHHK), HEFiREIN A4 54eV (1eV=1.602x10""%, FRE), H&EHDM
ANBEEREDBENIOFELLE, WME(Th) ., fCe), #HZNFE, REMNBEELY, MELE(Tho) . AL
(Ce0) %, MERFREBRTFLHMEN. HEAKEE: EATHMSHRPEINENEETRE. V8. B
1R AR

Tungsten electrode is the consumable material commonly used in TIG. It has the low electron work function, high
recrystallization temperature, good mechanical cutting performance, high temperature resistance, strong ability of electron
emission ect.,Since the melting point of tungsten up to 3410°C and boring point up to 5900°C ,it can 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) etc. , 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

BEMMER TR

Tungsten electrode specifications

Diameter tolerance B Length K E{RZE Length tolerance
TN T I TN

Hiz

1.0 1125 (+/-)0.01 50,75,150,175 (+1-)1.0
1.2 6/125 (+/-)0.01 50,75,150,175 (+1-)1.0
1.6 116 (+/-)0.01 50,75,150,175 (+1-)1.0
2.0 2/25 (+/-)0.02 50,75,150,175 (+/-)1.0
24 3/32 (+/-)0.02 50,75,150,175 (+/-)1.0
3.0 3/25 (+/-)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-)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

RAFHRETHRRHE

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

s FnE % BEAE% =E7 PR

Model Impurites Tungsten Color Standard

WT10 ThO, 0.8-1.2 <0.2 #1#@Balance

WT20 Tho. 1.8-2.2 <0.2 #M@Balance = NS
1806848

WT30 ThO, 2.8-3.2 <0.2 ##&Balance = EN 26848

WT40 ThO, 3.8-4.2 <0.2 4 #@Balance =

BRARARRAAE (BHREWTIE) WHEBERAZETLW. SHSBMAEF0.8%-4. 25 FLE, BFi&HY

hA2. 7ev, BMEES, BIINERE, IEEABATRATRLRERARYE, AM/ ZEBTEMTIGC, PANEEM
W, AHEAFBENNRED, BEREES, SHEEY, NRYTIMEER, EFRFGEK. BER, &
BHRRRBRFER, IHFERRPREARENRIESERRBORRKT TR,

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. arc to be
easier,electric arc stable. It performs well with overload current, so it's widely used in various TIG and PAW. 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
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Ceriated tungsten electrode composition

HRER% BaR%

Impurites Tungsten

AWS A5.12
= 1506848
EN 26 848

WC20 CeO, 1.8-2.2 <0.20 % #Balance

HARREAARREHSERMNES R, "RBREARNRESRE, HEEMEIH. 8- 2. %R LH,
BFiEHINA2.4 eV, ERBARGTARRHBINMIBIMMGE, HIWERK ). Hit, HEERIEHTE
. AERAEARMENEEBRENEE, EREARAARZHTRSERAZIR2. O TREE—MREEHEE
18

FUHHAARSNIBE, AUHBHTELASELREHTHEA, BAESHAT, SUYLRENBD
BEaX, DERRRRLenbin, SHENEUINHSEERRS, BEMEAAUBHARTROFLETE
#E

Our company is the earliest manufacturer of cerium tungsten electrodes, and our products have obtained the provincial
science and technology progress prize. contains 1.8%-2.2% ceria. electron work is 2.4eV. This electrode plays a good
performance on starting arc and stabilizing arc with low current, Therefore, Ceriated tungsten electrode are commonly using in
pipeline, stainless steel and Small precision parts welding. And it’s the first choice when the condition is in the low and direct
current or the diameter demands below 2.0mm

The mobility of cerium oxide is quite high, so ceriated tungsten 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, which is the top of the tungsten electrode, and the uniformity
of oxide may suffer damage. the benefit brought by cerium oxide will disappear.

Electrodes
Ceriated tungsten
#1458

HE5 RARA S R

Lanthanated tungsten electrode composition

Rs ZRER % PR

Model Impurites Standard

WL10 La,0, 0.9-1.2 <0.20 #@Balance | | AWS A5.12M
WL15 La,0, 1.4-1.6 <0.20 #i#iBalance 1S06848
WL20 La,0, 1.9-2.1 <0.20 % #@Balance (== EN20638

MR A H0.8%-2.2%M =R, BFiRHIH2.8eV-3.0eV. WBHREBRATEZ LI, HEMER
ERGQATHRIN. TEBRTERGHE, BTRXARENERARG. ZRU_WRREEEET, ERER,
MR, EMESERNREREER, IHADTHIEREKA, BARRERASS. MRETIHE )
SRR FHLLEGK, AREKBLEADE, GAMERPEESANEAT, RERY, BRISH. £EEE
ER, BIHXMMSERERBER, EAEMREGKTMDFEEE.

Lanthanated tungsten electrode contains 0.8%-2.2% lantanna ,the electron work is 2.8eV-3.0eV. It is easy to arc and arc
stability with low current it is mainly used in DC, performance well in AC welding .Lanthana has better of Creep
Resistance,strong ductility ,smaller stirring rate.therefore the tip temperature of lanthanated lower ,which helps to precent
grain growth , the service life of electrode can be increased substantially, without overload current ,the life of lanthanated
tungsten electrode longer than thoriated tungsten electrode , particularly good at preventing thermal shock,In the welding of
short cycle,under the condition of repeated ignition, 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

= 5. N

Tungsten
Electrodes
Lanthanated tungsten




SREG AR S R

Zirconiated tungsten electrode composition

FRE R 5 R o 3

Standard

Wzr3 ZrO, 0.15-0.5 <0.20 ###Balance [ ] AWS A5.12
1SO6848
WZr8 Zr0, 0.7-0.9 <0.20 ##@Balance EN 26 848

EXREED, HERREREAN, SRR LBOALE. BTFiRHIHH2.5eV-3.0eV. HIGBIRIGHE
MERY, AEENLAKIHEN, MANRRE, LERFHHASR, WRARHETE. ZBRE XN
REESGOHBRANMAT, HABERFAEARKMALEHBAR, HRABRFNHAMMmM. HEERRAY
Ryt RE, RAMBRTATERN.

Zirconiated tungsten electron is the most commonly used in alternating current welding, which contains a small amount of
zirconium oxide. Its electron work is 2.5eV - 3.0eV. Zirconiated tungsten electron performs well, and it is easier to start arc
than pure tungsten. Arc stability. It can also prevent and control pollution well. Current-carrying capacity is quite good as well
The biggest characteristic of this electron 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 performance of zirconiated tungsten electron cannot be
replaced by other electron

s SR S N e

Tungsten ’
Electrodes
Zirconiated tungsten
BB

SRR SR

Pure Tungsten products composition

s

Model

AWS A5.12
WP - - <0.20 % ##Balance | 1S06848
EN 26 848

SGERERMNEESRLEANER, LB ZERESMFENEETY G R & 45 & % 1K99.5%,
BRAAEAE. HEBRVEARRFAHTHREERAGEHRERER, SEREMRSIVRET, MAMEK
TR, XMERREH—PEHARLZREERN EHHNREFMN. SEAFEEHENOEFREINEE, at
ENE, _BEDh, SBEF, ABK), BHHER B AZE (R R R AT FR AN AR 2, R T-OART fE 95 R 47 1R 32 4
#EHEE, BRAFETFERBERS, EXENZHBES, KREXERTEMSRIERKEASE, RBPEL
BEAEBLEREREG, BRREARERCEMFRA, RRBFEERM

Pure tungsten electrode is the earliest use of electrodes 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
waveform 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, stable arc at low currents, even as low below the 5A it
also do the welding aluminum, magnesium and other. 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

Hi4g BAR
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Yttrium tungsten electrode composition

F 4L Oxide addition

=k ro

Color

AWS A5.12
WY YO, 1.8-2.2 <0.20 #®|Balance = 1SO6848
EN 26 848

BB REF1.8%-22%NAKEL, LFREINN2.8eV-3.2eV. ZBBMAEREN, WRAEK, E
K, #Eh. KBRFAHRE RERKNNYE, URBESLHNBRBERAOLRANERT
B, EREKEY, ME AR, L. U, TEERTEEILMME, MX
Tk

Yttrium tungsten electrode contains 1.8% -2.2% yttria which its electron function of 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
used in military industry and the aerospace industry.

Tungsten
Electrodes
Yttrium tungsten

ERHBBMMSR

Compound tungsten electrode composition

ZmER% BERE% B Rt

Impurites Tungsten Color Standard

AWS A5.12
ws2  La,0,Y0,2rO, 1.8-2.2 <0.20 #EBalance == 1SOB846

EN 26 848

EAHNERNREAEARLBBRNAA1 %R, 0.8%MAE, 08WMARIL=MTR, HEXHT
AAMGE, ESEN ATFEAREBTFHIBENERE, EHGHNRMELEIRY, MERKETFH
BFiRHI) AHBRENMNESTRIRES. MRABAYPEXTISHHNERLT, ENERESFIEK.
EABBRRGERAAERTRESER. AF=ZMAUDERRPBRARE, MEFCTZARATENHER,
Bt E AR

Compound tungsten electrode also known as three elements of rare earth containing 1.5% lanthana , zirconia0.8%, and 0.8%
yttria.. It is a non-radiation material . it is good to balance the electron mobility and evaporation rates, making tungsten
electrodes to maximize their performances. For compound tungsten electrode, it's easy to start and restart arc. If the welding
cycle more than 15 minutes, its life will be last longer. WS tungsten electrode tip burning significantly better than other tungsten
electrodes. As three kinds of doping the oxide mixture in the electrode. It's strict with the production process and the cost of

production is more expensive.

Tungsten
Electrodes
Compound tungsten
saen
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TRMEBRHHNSEENRFES, HSENERLLSFHRBR
FEBMER, REGHERFEMELEK, BRI
BRSSHBIMNTFRE.

NEL. ARBUTEREREE, 3
. IRmARRSSEBRRAEEURER, SEH
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RAR.

Tungsten electrodes rating for welding currents

Different electrode materials will vary slightly from these guidelines.Use of other gases will aslo change the recommended
currents.Use this chart as a general guide.Aslo keep in mind that for a given amount of amperage,larger diameter electrodes will
last longer but will be harder to start.Excessive current will cause the electrode to melt and drop off.Insufficient current will lead
to an unstable arc

For further assistance in selecting the correct tungsten electrode for your welding application,please contact an WQTB®
technician via email at winner@waqtb.com, phone 0086-0755-83456454

BHRER

£3
Electrode Diameter TR T RR T
Unbalanced Wave Balanced Wave

020" (0.50mm) 5-2 nla 5-15 10-20
.040" (1.0mm) 15-80 n/a 10-60 20-30
1/16" (1.6mm) 70-150 10-20 50-100 30-80
3/32" (2.4mm) 150-250 15-30 100-160 60-130
1/8" (3.2mm) 250-400 25-40 150-210 100-180
5/32" (4.0mm) 400-500 40-55 200-275 160-240
3/16" (4.8mm) 500-750 55-80 250-350 190-300
1/4" (6.4mm) 750-1100 80-125 325-450 325-450

1. ER M

1 A—RIER

BIIHERBURZREREMH, UTERERTPHXDNEREESMHEBAR

1. 2HR®E

BITARATERRESHBHERRLAMER. SERERN, BLLTFSAMERE, SERNERHKAR
MR DR EIE, dARAY R R AE D 5 B IR

1. 3% F

RREMHAS, BRK
i, BREEREENER

BEMNSE

WRESE. BROERMAMALRIZE, LR ERFRILAENELL AR ERN

1.Influence of the type of current

1.1 General

The electric arc may be supplied with either direct current or alternating current. Table below indicates which type of current is
generally more suitable to the type of metal or alloy to be welded

1.2 Direct current supply

The arc behaviour is different depending on whether the electrode is connected to the positive or negative terminal of the power
source. With electrode positive (d.c.+)polarity, there is greater output heat at the electrode and less penetration of the work than
with electrode negative (d.c.-)polarity. The current-carrying capacity of an electrode of a given size will therefore be lower with
positive polarity than with negative polarity.

1.3 Alternating current supply

With alternating current (a.c.)supply,the current changes direction each half-cycle.The arc alternates between electrode
positive polarity and electrode negative polarity. The current-carrying capacity of an electrode is then less than when it is used
with electrode negative polarity,but greater than when it is used with electrode positive polarity.

A KB Y IT AL

Suitability of current supply type

BESRBASMHER Bk Direct curre Eodicc)

Type of metal or alloy to be welded Electrode type Alternating current
BRHRES ( MENT2.58% )
Ar;ummmm and its alloys(thickness = 2.5mm) WL15,wP WZr8 Acceptable cceptable Best
BRAAE (WEKX2.5%K )
Aluminium and its alloys(thickness >2.5mm) WLIGWEWere fiosspiable NR.a Best
BREHES 2
Magnesium and its alloys wp NR Asceptable Best
FELMUREE 2N e
Non-alloy steel and low alloy steels WL15,WC20,WT20 Best N.R N.R
A& WL15,WC20,WT20 Best N.R N.R
Stainless steels
" \
Conner WL15,WC20,WT20 Best N.R N.R
iR WL15,WC20,WT20 Best N.R Acceptable
Bronze
EEm WP Acceptable N.R Best
Aluminium bronze
dade WL15,WC20,WT20 Best N.R N.R
Silicon bronze
WREAR =
Nickel and its alloys wp Best N.R. Acceptable
SRHER WL15,WC20,WT20 Best N.R Acceptable

Titanium and its afloys

aN.R.=Notrecommended aN.R.=F#% Best={f Acceptable=7]f

E—
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FIBMESRPR(CGTAW)SRE

Manual GTAW welding references

8IS : = 5 ; z : S
RENDS| &m | mueme | mmen | 1 SIREE o BEEE | MIRR
,\‘,n‘im’f& Thickness | Weldingwire | Welding e Torch current
Methods /mm d/mm current/A
0.6~1 0~1.6 30~70 6.8 4~5.7 1~1.6  200~400 75A
2.0 1.6~2.0 60~120 6.8 4.8~6 1.6~2.5  150~300 150A
TH@ER 30 2-3 110~150 8.9 5~6 2-3 ~300 150A
pag
gt 4.0 2.5~4 130~180 9. 10 6~8.4 34 280 200A
Sm['mless 5.0 3-5 150~220 9. 12 8~10.5 3~5 260 200A
Stee
DD 6.0 3-5 180~250 12, 16 10.5~12 3~4 250 200A
8.0 4~6 220~300 12, 16 11~12.7 3~5 170 500A
12.0 5-6 300~400 16,18  11.5~145 4-6 80 500A
0.6~1 0~0.6 50~70 6.8 4~5.7 1~16 200~400 75A
EREAE 2.0 1.6~2.0 60~110 6.8 4.8~6 1.6~2.5  150~300 150A
3.0 2-3 100~140 8.9 5~6 2~3 ~300 150A
( )
B 4.0 3-4.5 140~180 9, 10 6~8.4 3~4 280 200A
All Aluminum
A 5.0 4-55 170~220 9. 12 8-10.5 3-5 260 200A
loy
s 6.0 4-55 200~270 12, 16 10.5~12 3~4 250 200A
8.0 4-55 240~320 12, 16 11-12.7 3-5 170 500A
12.0 6 250~400 16, 18 11.5~14.5 4~6 80 500A

1Cr18NIOTIAENTIGER T ESH

Stainless steel TIG welding parameter

SHEE 1BiEE R 18401 ZRBARR | SRR BESRE BRER
Twice pulse | Twice pulse Ar Spot size

Thickness/mm | Welding current/A | Weld period/s current/A current/S : fonm

1.03

0.5+0.5 100 1.03 100 0.57 5.5

242 160 8 300 0.47 75 8

2+2 190 7.5 180 0.57 9

3+3 180 18 280 0.69 10

3+3 200 18 280 0.69 1

ERBEATIGETHERERNRIZSH

DC Pulse TIG welding stainless steel sheet parameter

Welding speed

0.3 20~22 5~8 0.06~0.08 8 50~60 0.6~0.8
0.5 55~60 10 0.08 7 50~60 0.8~1.0
0.8 85 10 0.12 5 80~100 0.8~1.0

HikHTIGIEHRE T ZSH

DC pulsesTIG welding of thin steel plate parameter

Welding speed

,
e | T it

0.2 8~12 0.8~1.5 0.15~0.20 0.2 26~30 4~5
0.3 10~15 0.8~1.5 0.15~0.20 0.2 30~38 4~5
0.4 10~25 0.8~1.5 0.18~0.22 0.2 30~36 4~5
0.5 10~25 0.8~1.5 0.18~0.24 0.2 36~42 4~5

EEW I RELFITIGESH

Ordinary steel butt joint TIG manual welding parameter

]Z 2 B4R
Thickness /mm Welding cu Welding wire Welding speed
100 1.6 300~370
1.2 100~125 1.6 300~450
1.5 100~140 1.6 300~450 4~5
23 140~170 2.4 300~450
3.2 150~200 3.2 250~300

MRAEETIGFTESH

Copper and copper alloy TIG manual welding parameter

2 1M R RE LR R R 1 1R fEE R
Welding material | Thickness /mm| Currenttype and polarity [ Welding current/A
1.5

110~140 6~8
_ 3 . 175~225 6~10
3] HRER
Red copper 4.0~5.0 DCSP 190~260 8~12
6.0~10.0 200~320 10~14
W 45 HAER 2250 6~15
Phosphor bronze 3 DCSP 100~220 6~15
1:5 25~80 8~15
B 4 3 R 60~175 8-15
Aluminium bronze AC
10 210~330 15 70" V£SO 70° single V groove
1.5 100~120 6
3 130~150 6
340 &% T
R 4~6 HiRIEH# 150~200 10
Silicon bronze DCSP T 60" ViH
1 o
8 i 60" single V groove
12 250~300 10




HAELBITIGESH HAEEFITIGESH

Titanium alloyTIG Auto-welding parameter Titanium alloy TIG manual welding parameter
= o s RIERE ZE A 3 117 5 MLER G & min
X} AR JE ML EEZ BiEdR W Td =S s Ar 7 “EHR cEYR
; % ; elding spee Thickness /mm Filler d/mm Current /A
Thickness imm | Fillerdimm | Wetdngcurent| ! | e Torch | fe pinder
0.8 = 40~80 20~40 6~8 3~5 2~3 1.2 = 65 5 1~2
1.0 = 65-100 25~40 6~8 3~5 2~3 1.5~2.0 - 20 Z 3
1.2 — 70~120 25~40 6~8 3~5 2~3 0.5~0.8 1.5 15~50 6~8 2-3
1.5 _ 6140 T 5 AE 575 1.0~1.2 1.5~2.0 40~60 6~8 2~3
1.8 = 80~140 25~40 6~9 3~5 2-3 1.5~1.8 1.5~2.0 60~80 8~10 2~3
" = - 5 - 2.0 2.0~25 70~100 8~10 2-4
2.0 = 100~150 25~40 6~9 5~7 2~3
- 25 2.0~25 100~130 10~12 2~4
2.5 = 140~200 25~30 7~10 5~7 3~4
30 = Tt SEug = s o 3.0 2.5~3.0 120~160 10~12 2~4
1.0 1.5 80~120 25~40 6~8 3~5 2~3
1.2 1.5 100~140 25~40 6~8 3~5 2~3 ==
= - — - — - FIBRESKRPRGTAW)SBE
: 5 40~1¢ ~4 6~ 3~5 2~ 3
Manual GTAW welding references
2.0 1.5 180~200 25~28 6~8 5~7 2~3
PR e g i BREMNE P s : a2 < p 1245y
20 15-2.0 200-260 22-25 7~10 5~ 2-3 REANS| mm | mume | MEeR (MWD ESER |SBRER| HEEE
f f Thickness | Weldingwire | Welding . o Welding speed
m:::votgls& fmm dimin current/A | Nozzled/mm| Ar/L « min” | Electrode dimm | ~, .~ = o Torch current
0.6~1 0~0.6 50~70 6.8 4~5.7 1~1.6 200~400 75A
e AN =h 4 BT =83 - s
EHRHESEENBEIEETFINEREIZSH < 2.0 16-2.0  60~110 6.8 4.8~6 1.6~25  150~300 150A
Titanium and titanium alloy PAW auto-welding paramater : j 3.0 2-3 100~140 8.9 5-6 2-3 ~300 150A
. ¢ 4.0 3~4.5 140~180 9 10 6~8.4 3~4 280 200A
wRBE | mE | emera | sEEE RIEHR (IR AL SR eD 4-55  170-220 9 12 8-10.5 3-5 260 200A
Thickness | Welding | Welding speed Penetration | Nozzle Alloy 4~F & 00~270 1 5~12 = 2
Material Ja el Al e : ‘ | [t Al i 6.0 4~5.5 200~270 216 10.5~12 3~4 250 200A
8.0 4~5.5 240~320 12 16 11~12.7 3~5 170 500A
2
i I 453 12.0 6 250~400 16 18 11.5~14.5 4~6 80 500A
“as 2 14 225
Titanium 0.3 18 225
Alloy’
0.4 24 225 24 510 — 18 1.5 Ao ae oA -+ 3
3.2 185 508 224 1680 Y exist RRTIGESAEETIESH
S S 6 — BXIS -— .
R == 175 = = — = iusint — AC TIG Aluminum alloys parameter
Titanium 9.9 225 254 816 1680 —_— Y exist -_—
1= = =
2c0y. 12.7 270 254 He75%  4eq0 = Y exist = forlpe | Bt gﬁél{x e
756 Material | Thickness| D'ameter Argon flow
z ; He50% /mm /H A /L * min-!
4 145~150 240 120 2000 3300 400 3-35
LF3Y2 2.5
5 200 333 300 1200 1500 1500 28 LF2Y2 1.5
Titar 10 200 150 350 1200 1500 1500 3.2 LF6Y2 2.0 2.0 83 44 2.5 33 10 5
LUl Ly12cz 25 2.0 140 52 2.6 36 13 8

R -
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Tungsten electrode welding speciality

B4 Material 87 Power
8 (EFEE)

Aluminum (In any thickness)

1RiE45  Speciality

SRR, MIEHE, SR
Good Arc cleaning low gas consumption
32 i o AL IE % mRETBMHREHE
AC/ DCSP(straight polarity) Repair weld on surface properly

2 (S BiERE, RSE)
X (BER) ACHF(high frequency) Cleaning IowT]as coj'nsumplion
WEEE, FREEBSEN
Cleaning, molten pool easily control

it (#f@%) ACHF (high frequency)

{88 & & Aluminum copper
#% (1.5mmdl E)

Megnesium (Blow 1.5mm)
{RBEE (3mmELT)

Low-carbon steel blow 3mm HRERE DCSP

{& & & # Low alloy steel HRIEE# DCSP Low@ﬁbﬁzﬂteel
$ (WEEE) Ti (thin tube) HAREHERSZHE DCSPIAC IEEE, BIEER

Cleaning, good melting rate
S5 T dg gt o S IR 52

HARERRRMR DCSPIAC Welding :aasilyccnlro:

BIKEER, 5188

Suitable arc length, easily control

$##{§4 & Ni-Cualloy

&R silicon copper HiRiE¥% DCSP

ENEBRBBRETIZSY

Pressure transducer welding parameters

SRR SRR 1R 1ESER

E | RIPSRE FLoMIR A BEFLEE SERER
Welding Part Welding current/A| Revolving speed Protectivegas/L+ h! | Arclegth /mm | Nozzle d/mm | Electrode d/mm

S EHE
Core tube

B2 1 E 18 6 180 200 2 1.6 1.6
Mebrane

AR B S %ot R

Weld aging chart

I T YUY YN 7T I EETCTCR

5 @R~ &
High-quality
products

847~ &
Traditional
products

P;*L

IREET R R % W B 3R

Weld joint forming & influence factors

nfluence factors

HBERAER

Tungsten electrode
diameter

1R iR IR

Welding current

i B 2 5 RiP
SHERE

Nozzle diameter
and gas flow

Bl E
Arc voltage

18 3R
Welding speed

$E R AR IR
Extension length

j#iik Description

REEMRERRRBSKIEREEBMFMENERK), FSRGERKRGTAK
551 1R o) SRR 36 BRI A 7 S FR AR OR SR RO TS AR

According to the type and size of the welding current chose the different tungsten electrode in
different diameter, and select the shape of the terminal refer to current.

RAERGRANEZSY, —RIRRHEHE, B, BAHA, BRUSZERRE
E, EEMEREREMBY, REWMERAKXN

It is main parameter for depth of fusion.Generally ,select type and size of the welding current
as per welding materials . thickness and position of welding ect.

E—EEHTSHRBRNBHARA— T RELATE, ERNNFRPURET, AR
PREA, —RFLITIGE RGN A &EEEAH520mm, 8 EEK5250/min, BUHHER
IMES R, ESHRBER, WSKEREETE, HBRESEDNS, ZBRRIPUR,
ERBAKX, MERFKR, EES5EN, BRERPHR, H5RE—EN, BiRd
X, SREELE, EEAD, RPFEF, MARMEE TN,

It will be a best preventive effect when nozzle diameter and gas flow are in a good condition
generic handmade TIG diameter 520mm, gas flow 525L/min, removing the air in the welding
position as a standard. If gas flow is too low, air removing ability is weak, impact protection. if
the flow is too large, forming the turbulent flow, it also will reduce the protective effect. when
the gas flow was confirmed. and the nozzle is too big, air flow rate is too low. It also bad for
welder's field of vision

BNBEEFTEVNER, ChHRlKERE, HMAKIBFBESEBRIFER, —RAK
E15SmnRE, BRSEBROERSREMRURAFTALIEBMERERE.

Arc voltage mainly affects slit width, which determined by arc length, and adding arc length will
reduce effect of gas shielded. The arc length should between 1mm and S5mm

LIFEERWES, FEREREE R KEREPTMAMRER, 251988 EER
FUBESED, RZUEX, Bit, ERRE—ENFEVRRY, FELRGEER
B R [R) A 2 785 sk >

After knowing welding current, welding speed decide to input energy of weld. improve welding
speed

SRR MHBEILAES, ERNERMHKEETRRATRERLNNE, AREE
FERGBBMEOKERK, XHBIMA AR LNRE, HEBIRS MRS,
EDREARERENBRMEKE, BETLUTME, SAMMEKE—RE 26558
BREE, BRIMEN, FHOKERLEANA—L, SRTRAEFONY, #§
BTSN, BR, SMindk, BLmMASERIPRE, FRERHRFORFRS.

Tungsten electrodes extend out nozzle with a distance, usually it was determined on the shape
of the soldered joint. inside corner weld Require the tungsten electrode stretched out the
longest length, So Arc can touch the end of joint.and see the more weld molten pool. But
flanged edge weld need a short tungsten electrode extended length even without. The
extended length normally need 1-2times of the diameter. when we require the short Arc, the
extended length should longer than the general. it can provide a better field of vision for
welder. and it also help with us to control arc length. However, if the extended length is to long,
enlarge gas flow rate and maintain a good state of protection
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Tungsten electrode resistance to burning diagram

o SIE ER B 7= A TR B B T B

TIG Common Problems and Troubleshooting

EEUEELES
Problems
(Symptoms)

Elect(ode Stuck in
the Weld Puddle

p-
aA
Bubbled Building
up and unclean
surface of work

P
Welding Drops

Description

=

EERE
Possible Cause

SRR/ IR KR,

RS H e
Recommended Action

MR, PRSI,

Grind and sharpen electrode tip.

WOMEAMN, SAAAR@EA HHMETNTI0R, AT R A Az
- . N RS MR Fomm; @AM Fomm; fEE
Welded Area ELAR f}gh%c*k?r:d f’e{tﬁglolé%oﬁfrcurrem %
Non-Penetrate —2— [ j| N=idingiamperags sexiow; input;Reduce andpco‘:nrolweldlng [+
{aoENKeld) it Zvneg‘%nﬁrz‘;:i::l:sg g%vzﬁ;gsd motion;Adjust tilting angle near 30 | B3 1
2 d degree;Gap spacing not over 2mm;
Burning tip,welding arc not focus. A4 A4 Aa

IRIBRRAK; BMAEAR; 1§  RESERR; BEIMK; RiHE * (4
IEIRIRALYS); BEXD, BER  RYS); 15 HI0N0K L E L R TT TT T
EXR 1R [

Current was set too high;TIG
machine incorrect voltage;Welding
erratic in the work piece.

BR; RERBAMIAK; KL
fil# B ESERNFAS; &
SEiROK; kK EERELT RS
zﬁE._ EAE, W TERESKRPE;
BHmE AR, ABEEHELX
Windy area;Excessive argon gas
flow;Electrode or work piece

contaminated;Gas pipe may

phosphorus;Work piece temperature

Reduce current control setting;
Readjust to correct voltage;Control
and welding position properly.

REHRA; BEESRER; WREL
EIGFRENSY; ﬁ??}\%.mm
RESRTESE,; HREKL;
KWESHE, ARRLFE; AY %‘i’c&
ik H 4 FEE R VR O S

Workshop need to be wind shelter;
Control Argon gas flows;Cleaning
or polish work piece;Dry it with hot

o b Preheating or preventing sudden
g?%g%iz;zpéglg‘pg:,g%ig?:g:&g’g% cool;Reduce the speed and fillings;
instruments or parts. Cleaning or polish instruments.
WM Bk S MR BRR; BMM  BEIURFSRE; S D50

* HAIK; MERRTYE,; MEBEERA MHKE; XEWLFE; EHRE

RIS
Value controller failure;Electrodes
over stretched from nozzle;Inproper
welding skill;Excessive current,
overmelted electrodes.

IREEBIT, MABRER.
Replace or repair;Check the correct
measurement;Improve the welding
skills;Check proper current and size
of rods.

ol

Rz FA i

piece contain water;Water leakage or v S
2 air;Work in dry area;Reduce the 2 )
g}g;;ﬂs;ﬁ{:;?ﬁ a.;%ﬁg:?éﬂg distance within work piece;Minimise Appllcatlon area
atretched too mugh %rom I the stretched electrode;Check the
Gas or regulator leakage. ga5 10566 and ragUIatoL:
Soai: Sk BRG. RABEOEL, Q1R
| GTITIRMIIAR: bR, SRARAZSHENE;
_ " %ﬁgrfe, MMKR; B, ITH WL S%, W,
Ry R { : Yi; miEigiE.
Crater Cracks incaiteckmotal HiglumIdson Select low sulfuric electrode;




