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1.1 A-TIGHE

1.1 Activating Flux Assisted\TIG Welding
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® |imited thickness of material which can be welded in a
single pass

m Weld penetration achievable in single pass TIG welding of
stainless steel is limited to 3 mm whehR-uSing argon as
shielding gas.

® poor tolerance to some materiahcomposition (cast to cast
variations)

® the low productivity

m Poor productivity in/T1G welding results from a combination
of low welding speeds and in thicker material the high
number of passes required to fill the joint.
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The new process enables single pass welding ofihigher
thickness plates with higher welding speed'and hence
reduced heat input.

Enhanced productivity and reduced consumption of filler
wire

Residual stresses are reducedssignificantly (more than
70%0) in A-TIG weld joints cOmpare to conventional TIG
weld joints and the weld_ joints are distortion free.

Significant improvement-in creep-rupture life (more than
75%b)
Significant reduction in the cost of fabrication (more than
509%0)

Up to 25mm/'thick plates can be welded using double side
welding procedure with square edge preparation
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70mm diameter, 5mm wal
thickness stainless steel tube,
welded using the Paton Welding
Institute activating flux in the 5G
position.

‘ Welding current. pulse | 150A/300ms ‘

‘ Welding current, background | 30A/300ms ‘

‘ Arc voltage | 9.5v

‘ Welding speed || 60mm/min

‘ Start position || 4 o'clock
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1.2 Hot-wire TIG welding
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® 35A, 2000mm/min, 920°C

® G0OA, 5000mm/min, 540°C

® 15A, 1300mm/min, 400°C
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Source: www.youtube.com

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /3

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /4

HWINTIGHEZEZEYLRA

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /5

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /6




® EESAFATIFE, EA
o SCHETMHRERELARG IR HIEM

® ALMEE R B S BBARKLI AL 200 A L E IR 5 etk
gﬂzﬁo X, a2 2 i I B R ) XIS A T RS 156 O K B

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , / 7 ©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /8

® TOPTIGEMFEZRMAGIEH
= JERKNEHEAEFEE;
n BRE TR BAERRIEUR, BB T 154,
m R B eaERE E, ERIRBELABENMNE.

o XFMIEERNFH T —FAEEREERIN, FAAMAGHEIE Bt I Sk
= zgﬁﬁ'—ﬁlﬁ%‘t HIAGESEM HA SRS THZ MERKBES
L g%maazwa, 1R AR IATIRR R BT R, AT AE A T RIS N ]

m BEBhIE M, TR R AR e A S AL BRARIE &

o BN TR R ST IR T AL BB T R B S Two possibletransfer modes depending on wire feeder speed
Lipeyca

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /9 ©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc, /10




® When the wire feed speed and the arc fusion energy
reach equilibrium, a continuous contaeths
established between the melted filler metal and the
workpiece.

® The video snapshots shown intkigure 4 have been
obtained using a laser strobe vision system that
completely eliminates thesarc radiation effect from
images. They are representative of complete welding
cycle from arc strike‘to’'slope down and arc
vanishing.
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® Starting with the formation of a droplet at the end of the
wire tip; this droplet grows until it is detached by gravity
and surface tension effect. This mode is similar to a short
arc transfer in MIG welding

® Advantages:

m It improves weld pool degassing*and produces a fine and
regular bead microstructure-by: forcing weld pool oscillations
with repetitive droplet contact on the liquid surface.

m It extends the systermyOperation range to lower amperage
and WFS values

m It produces larger'weld beads.
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Travel speeds and appearance of weld

* On plate up to 3 mm thick, the TOPTIG proc€ss gives travel
speeds near or even greater than those obtained with the MIG
process.

e The quality and appearance of the weld'beads are exceptional,

as the TIG process does not generate'spatter: so no finishing
work is needed after welding.
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1.4 Twin elect@ TIG welding
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1.5 Variable polarity, pﬁ}h

1.5%F

bao

)

. http:/iweld.hit.edu.cn/~arc , /1

N
2
RS

& T iIlE

a arc welding (VPPAW)

® VPPAW (Variable Polarity Plasma Arc Weé@iﬂﬁﬁi%%

TN
o REETFIM—F S’z
o IIFHE. 5X108—-5X101°W/m
o T{EE/NMLEEEK (Keyhole ing)
[ ]

E#K M E R (DCEN Curren « R F(DCEP Current)
BE. —MNABENIER VAR SEET H) (%) He A BT A3 F) 0 ST
T, BUERITRAARE, NCA R TR EE S SR

19ms
Straight — |-
Polari%’ —— DCEN Current
Initial Current JH
0 I

n\ 4 Time (ms)
Rewerse

Polarity

DCEP Current
~—4ms
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® VPPARERTHEEEE, HNICALIEERRESEEER
25.4mm;

o SERRAFHEF KA EETE, BRAENTRENERBRE, X
B TERPSARE, B SILGEE,, BERy “ ToE R

o HXAMEETRAMAANREREE. RIRER. BB
Rigedk, SEELERG &P BAR SR = UAR U B B R .
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o [REENERGRIGLD, WAL, REF
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o JRJE THETR/N

s HTERTIMEER R, IMREF, B, T EN LR
THIE. RIEIMAES, WD THRETHRRERR, STIGHEMLT
VAR HEZ B ST A AN

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /5

o JREENIMIERER
» FETIOVEREE —CBEE L, BERTHEAIIETENEZRE, 7
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Delta IVX %

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , / 7 ©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /8

yo 2 LN
et
HEEERS
YRR ZERG
T3

Liburdi, gk | | aver, 2B | | mwEss Tk |

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /9 ©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc, /10




S

&

® /NLKeyholeF BRKIFaE
o HETZSHE, MEKMW

»
KN

m Welding current(DCEN, DCEP, T§?rc length, plasma
gas, protective gas, welding spe

o [ R AL IR
o FEEH
w [AIBRARAL: BIERL
w KA AV,

(\
= ﬁ%%ﬁ@éﬁ&ﬁ&%ﬂ

R

® EFsSw PR ET 1) R

S

N




“)N\F.” #iE), #4TTLF6. LD104B& &R (3mmy 6mms. o BETEE
10mm) BETZRK.

%ngﬁ” RiE, SHR—FE703PTERETT IR TR B TIRER
i

® 2004-2006. 149]

® 2006, 529
® 2008, 529/
® 2008-2009, 149......
o BB I RGBTV I B
® ﬁ%ﬁ)ﬁﬁﬁ%ﬁi%ﬁ‘]?ﬂﬁ | RREE
o MR T BB IR AR M3m
o EFSMEIHELRI I 16 | =
o EIEEMFE 3 |
EIEIE
o BT ZSMIIMLEELTN j;
o KINHTHIBFA . ]
8%
s
* | FAEA R T

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /17 ©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /18




\ AP FHA

6
o o

B
. = | FARBERE GEAEL, BHLD10) |
?;i ﬁ e
it #
2 T B
- o % .
. .
5 _ ‘

| A A R A | [ wositeR | 1 FARIERE G, B 2219) |
RAREE TR SR

6 6
mm mm
" B
B B
® AT R (YR, ARAFLD10) -
B &
# o
. %
-5 % | B4R |
: TAHRRE CHKI, BiH2219) *L emmnamsianins |




I - TR AR SR -5 Sk 58

o »/MPa 65/% = EE o /MPa 65/%

281.0 4.0 E1l=2-11 289.0 5.0

2795 4.0 3-1-2-2 274.0 5.0
281.5 4.0 3-1-2-3 277.5 55
281.5 4.0 3-1-2-4 295.5 5.5

B R

281.5 4.0 3-1-2-5 284.0 55
281.2 4.0 E£i5 284.0 5.3

1) ERTREERDITRR S FT L BRI TR
SmmE, FE1SmmEKRHAfE, BIXERT RN

SR Ja R R B

J WERA AL R E R HIA65.4%0f
2) ﬁfﬁ‘t%ﬁ éﬁ%m;ﬁﬁ? 66.1% (8 /1 5430MPa), Bk I H4%0H
LA SRR ESGEAT 5.3%.

XU 2 5 R ML

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /23 ©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /24
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o HHRFTRK:
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o S5HIHAVPPASETZM, PPN SR BREE 5
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1.6 Keyhole TIG welding

1.6 EFLTNIGE
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® RBITIG (Keyhole TIG welding, #RK-TIG) JEBH AR
zoooﬁEjfﬁme@—ﬁjcmﬁTlGﬁ?&%?ﬁﬁ, F K I
CSIROH %

©
=4

AR EREEemMMI L (EHEANG6.3~6:5mm, %k
BEN60°) , IEEEHEIA600~650A, HIKHEENI6~20V, TEUN
HRHMESEEAT, BIKBEEKETRKARE, ERRIAHE
TR E. Bl ERE /80 B2 5 .

RN, RINRERIILA IR B %, R Rl SR Hep 20 I
FfuEE, FERREAL.

IR IR Ay NN S BERR I BV AE R ST A RS &
E{;i@ﬁ%&ﬁ'—?ﬁ?&ﬁ% W ERZPE B(Eh P4, N/NMLERER

BEE INHTE, Mt R RIS TR & IR HBtE R e, B
WA TERET ML BB,

Standard high current TIG welding

K-TIG welding

©
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o EMTIGHEZAIRTERMUK-TIGHEEERKFEIE

TIGE MU — RIS, S BT ERIUR s, 0(\
FRAEIUEBEIE, ARIEEEE IR ER Rige, MR IREE
VAT, I B R A B, L
o K-TIGHEEBERMAL, ﬁ%mﬁﬁw@aﬁ WHREBRIAHF \}‘
G, IR A ) B RO R x5
° ElﬁK-TlG?ﬁi%@%ﬁﬂ@#ﬁ%&@ﬁﬁﬁﬁm BIFR Q,Q
AR S AR IR R , WRFMFEEHERANESR 6
el O QO
&‘9 &")
D D
<<0* <<0&
http://www.msm.cam.ac.uk/phase-
trans/2004/CSIRO2/CSIRO2-Pages/
® iR FNASTM B265, EEN12.7mm. ¥H IGE %, ® 6mm 316LZ<-’3%NK—TIG(E)$H"$MTIG(E)ﬁ@
FXEVESE O, 3 OAEAN600, HEARLBSHNAWS A5.16 )

RFHO (B, TR . WA, Ah g am,
K-TIGHE SRR R AR A (99/999%0) , H&RMTE
MRFRAAES (90.9996) . FMTIGHBE—HRMAAT (

99.99%) .
\Qs
»

ERTi-1, E&AN1.2mm, ﬁﬁﬁzm&%z; FIK-TIGHE#,

3 mm . 3 mm
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® No filler materials needed. This greatly red he chance
of corrosion in the welded metals, as littl o foreign
materials are being introduced; @

® A Keyhole TIG weld is capable of Wéﬁmg 12mm thick
stainless steel in a single welding pass. It does this at a
speed of 300mm (12 inches) pe& inute, offering far
greater productivity, and th re profits, to companies
using the K-TIG welding

N
(_”&
&

&
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10.5 MM THICK AISI 304%NLESS STEEL 6.5 MM THICK 3CR12

&
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M%Qph of a keyhole GTA weld in 10 mm
thickynconel 718 plate (as-welded). Beraha’s tint
etchant.
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Macrographs of keyhole GTA weld
(top) and conventional GTA weld
(bottom) in 13 mm thick ASTM B265
Grade 2-95a (CP titanium) plate. The
conventional GTA weld was made
using matching filler material, a
double-V edge preparation and 6
welding passes.

Macrographs of keyhole GTA welds in
13 mm thick ASTM B265 Grade 5-95a
(Ti-6Al-4V) plate. The upper photo
shows a single pass keyhole GTA weld
while the lower has an additional
dressing pass for improved bead
profile.
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http://website.lineone.net/~diverse/layer2/miabpr.htm

1.7 Magnetically Impelled’ Arc Butt (MIAB) welding

1.7 k71 jes N R
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® T Jyjie R B IR SRR G I B e g rE X R (Magnetically
Impelled Arc Butt Welding, H#AMIABIE).

® XFRETTIER 207 O RAERRM I L BIAE B A TR
HEIAHEELE.

o FESRERAT, HICAEENRE TR SR, ERT KR T
ERERIRLENER, IR e R (Al faEE AT T .

° ﬁﬁﬁ&%ﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁ%ﬁ%?%,ETE%@%&%

o FEMTHREMBWAESENME. B EEEK FA:E LR
BB ZME. WRLTEAZREER, ZONROTREERARANT
S5 S TERAIRT RAR R, XA 7R SCRR “RETUE”
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® The components to be welded are rigidly cl din the
MIAB welding equipment, leaving a prede ined, small
gap between their ends. In the first stag he process, a

DC arc is struck between the compone%ends. A static,
radial magnetic field causes this ar ravel at high speed
around the joint circumference, he g the component
ends to a high temperature (se& . 1).

® Heating continues for a f onds then, in the second
stage, the components rought together under a
predetermined forginx%ssure (see Fig. 2). Any molten
material is expells{fﬁs the joint and a solid phase weld
is produced.

Upsat matarigl

http://www twi.co.uk/technical-knowledge/fags/process-fags/fag-what-is-

o LH. BEHEER, N
o LSHEME Y KRR, QQ
o TREMEE, PRI bR EAE,

o THAEZ, ‘_,0

o BLUURER, BEEHI (’\\'

o miE, rEE#ME. NO

[ )

AR & SRR, Eﬁ#"i [EsEE, R

MIABJT IR A BAEE, MFBESERF,
A5, AR PR BERE, REsRm 2R E

, TR AR B
<<0
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JEE DIVERSEI B BRI T - \4;
o Hf: 10 ~ 200mmSiE 0'Q
o BE. 1-6mm (_,Q/

o JEIEME: 20 mmERZK1IF; 50 \é@, 6 #

o FhE: 41, L. R, B4 %‘é& KRG, 4
o MEEEHV: BA1200 A et

[ J

T4 S7: BA100 kN c}'\)
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Magnetic Impelled Arc Butt
Welding (MIAB)E PREPARATION! NO FILLERMATERIAL !

Authorized selling agent for S.E. Asia & Middle East
M/s. JIT Engineering & Solutions Pte. Ltd., Singapore.
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Materials to be welded 0@

o Steel

 Stainless steel b?/

* Aluminum allgys>
N

\\

<(O
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Tube Welding \ﬁ

MIAB welding reduces weld time by 90%
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Optional features of MIAB

e Two welds can be carried out simultaneously on a doubl@*d machine.

¢ Retractable electromagnetic coils and field mﬁe control for easy loading
and unloading of work. é

e Can be configured for automatic @noval.

e Mobile machines are available.

Mobile MIAB mac can be used on site and allow
transmission pigglitks to be welded with potential
savings due t roved productivity over other arc

welding proc :
<(O
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&
MD-1 6Q’ K-872

Equipment compositiong& Machine MD-1 is intended for welding

1. Welding Head&c’ small diameter tubes & pipeline.

Machine K-872 is intended for welding

2. Pump Stati
3. Control Cabinet pipelines under field conditions.

4, Wew&;’@ agement System
P

5.DC er Source
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Applications

N
Q/OQ
©

Solid Rod OD 22mm

WeIdingT @32 s

v

Pull test of weld joint of Reinforcement Rod - OD 32 mm
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Applications ‘

‘ Tubes & Rjp&lines

-

<
3
\4 .
Tubes OD 22 & 48 Hydraulic Test Result - 72.5MPa.

“Pipes Wit@.lp to 219mm can be welded using

MIAB”
&
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MIAB welding is predominantly used in the Europe%

Automobile Industry Q
O

Vehicle drive shafts. 6@
Rear axle assembly. 0
O

Wheel bearing housing.

6@(\
Pipe and tube assemblies.
&
Shock absorber assemblies. &

Threaded sleeves asse{bQ
Nuts welded toﬂﬂg

Brake pipes

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /17

Shock Absgrkr

S

) Machine MD-103 and MD-102 type
he for MIAB welding of shock absorber

& Productivity: 200
0 butts/hour
Q Welding time: t=2.9 s
Material: Steel 20 +
Steel 35

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /18




Applications ‘

Automobile Part\B&ton Rod

Piston Assembly: 0D22x2.2mm

. . -
Welding Time: 3.6 s 6®ull Test. Force of break - 12900 kg
L N

HAZ
A_A.mm“

Line of

Joint /

Macro section of welded joint ~ micro section of welded joint
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Applications

Automobile p@ive Shaft
| O
\Y

>
o

Drive Shaft OD75x2.1 mm édvlachine K1015 for drive shaft welding OD

Welding time: 3.8 s

“The tests co 6&
MIAB weIdi@

&
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X

ted on the drive shaft have indicated that
s not reduce durability of the drive shaft.”

70-102mm,WT 2-4mm.

Applications

‘ Automg&art: Oil Tank

o

‘.
.

Field for MIAB welding

T~

N
Welded Joint@

Connectin Qp :
oD 31.’(4.1 mm
Welding Time: 7 s
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Applications

Liquid Propane Tanks

z LP Tank Assembly, Boss Weld
} Size: OD 31.7 mm, WT 4.1 mm
Welding Time: 7 Second

\
LP Tank , Girth Weld
Size: OD203»2, WT2.1 mm

Welding Time: 12.5 s

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /22

Welded Joint after Tensile
Elongation Test




MIAB has replaced automated TIG, MIG, Resistance and klash Butt Welding.

Why MIAB scores over other weldig process?

e Less internal flash.

e Shorter weld times.

e | ess metal loss.

e Reduced maching’maintenance.
e Uniform welding:

e | ow powericonsumption

¢ No rotation of components

® No consumables needed. e.g.. Filler material.
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1.8 TIP TIG welding

1.8 TIP T1G/E

©Dr. Lin Sanbao, http://weld.hit.edu.cn/~arc , /1

http://www.plasch.at/

Invented by Siegfried Plasch, Austria

The steady forward motion of the welding wire feed is
superimposed by a secondary high-speéd linear oscillation
of the four-roll drive plate.

® This induces a dynamic onto the wire in the form of a
vibration which when introdueed-to the molten weld pool
destroys the surface tension>This gives better fusion,
allows impurities and gasésito escape and improves
wetting resulting in higher deposition.

® TIP TIG can be connected to any
water-cooled T4.6. welding
power source.
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® \Weldable Materials

m Most materials including: Duplex, Super Duplex, Inconel,
Stainless Steel, Aluminium, Copper, Titanium, Hasteloy, Zinc
plated materials, Mild Steel.

® Applications

m Stainless Steel Fabrication, Heavy wall Duplex and Super
Duplex Pipe, Tank and Vessgl Fabrication, Cladding, Duplex
Boilers, Aluminium Roofingylhdustry, Food Industry, Precision
Metal Fabrication, Defence Technology, Aerospace,
Automotive Industry.

® Cold wire, hot witeand orbital welding
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TIP TIG gives 100% x-ray quality welds

TIP TIG equals the deposition of pulsed M.h.G. welding but
gives the quality of T.1.G. welding

® TIP TIG can be easily automated andyproduction increased
by the use of hot-wire

® TIP TIG produces cosmetically, finished welds with no need
for dressing

® Excellent metallurgical’and mechanical results for all
materials

® Low heat input=Now distortion = low rework = cost
savings
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