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A study on Process Development of high speed
& high current Super_TIG welding

Jung-Hyun, Park

Dept. of Materials System Engineering,
The Graduate School, Pukyoung National University

Abstracts

TIG welding is today one of the most popular arc welding process
because of its high quality welds and low equipment costs. This is necessary
welding process in industry fields. But TIG welding has limited application
because of low productivity.

Even if welding productivity increases with welding speed and current, this
strategy is limited by the appearance of defects such as undercut and
humping bead due to a very depressed molten metal by arc pressure at high
current and high' speed. Humping in one of the most common defects that
limit welding productivity. Most industry fields needed high-current,
high-speed welding do not trying to TIG, welding. Therefore We need a study
on application methodology of high current, high speed TIG welding.

The purpose of this study is to develop high-speed welding process by
Super_TIG welding that overcame TIG productivity. High-speed Super_TIG
welding Experiment of this study was proceed on thickness 16mm SS400.
Deposited area was fixed 20mm”* Welding speed was changed from
60cm/min to 130cm/min. Also Shield gas was changed Ar 100%, Ar-He 30%,
Ar H; 3%.

Consequently, this study obtained good bead appearance and welds by
Welding speed 130cm/min, Deposition rate 12.5kg/hr, deposited area 20mm?’.

Key Words : GTAW, TIG, High speed welding, Super_TIG, High current,
Shield gas, Humping, Under cut, Deposition rate

Collection @ pknu



A1A& AS

11 7973 2 €84

TIG 8742 8% AR Aol 94sti, YRAVel 945t
Aol AAstthe Aol AW, Aol vtk 2 EAldo] 9
112 AA AL@golA TIG 84 A7lolck.

T

TIG 8789 AAE S =o]7] YsiM= AFE =olu 8F&L&CS
of stX|TF thAF=S AFRSHA EW ot3 Ualo] 9t 73St opa 2o
REHo| Alsh dAdddAto] A7|H, AGZ, FWYe|=, 220 B
HAgo] wlsHA frh Y ot faken s o] AMAYS &FAFA
ME Qtolo] £F& T2 =ojof AT 1.0 E= 1.2mmo] Yytx{9l
o] AtRE 7L =2 olojo] £F&L 2 QI o} ES ELT 4
A oQrt Bxstog 877 885 AL 25ty 9= sto g whxutet o
& 9ojojs YAsHA HEZ AZA B F o] WsHEo] AgAbdo] ZHAsH
t}.9 Flg. 1.12 AlA| Cold TIGo|A 2] 3™ v]=o|c}.

Fig.1.1 Humping bead on plate

{¢/Collection @ pknu



71E9] Cold TIG §4& Fig.l.20] Uehd uje} o] SAr&wst Ay
IKg/hr2 Aabgol ohe W] th2o] D484 Al 2 BAUANS §AlsHY
A 8RS @ 4 ok olejst TIGREY] A BAZ siAs] UF W
Moz 87p) AN AEYOR WAstel olAo] WR4S TA We=E WY

g =

A7 RIS £udt He d7st ol2ojdl vt k. of7]q o Uopr}

Sejx0p AEY 0|22 HEo] AEYL THO2 PRY C-Y AEH T
oo 5U §UAZN Flat-3d AEWCH §&5E5t Sotstel Al

AF

= Sl
SO olRolAch Yob e C-3F9 AEYS 2 BE
Super_TIG&70l2t 30 Super_TIG&4E %8 Cold TGS EA|HCIAH
ARG FodolNg oty ota=g AXEUAN Ee BALEE 2HS
5_]8(1)4 8‘21- S 01041_:}

ofebd oA F Super_TIG §8& A Estol R ol 2 AR
AN BBl S S TN Y B B4

Collection @ pknu



21 35
(] j.
E_ 18 .-;: 10 F Hot wire < -
= \ A/ | =
215 325} \ a:/o S
= 4 &
" 1.2 % 20 | ' e
o B ' i
c = [+]
'.._: 0.9 % 15 P
E 06 E 10 F =3 I
= - ~ Cold wire s
= 03 = 5 ¢ { e
Mild steel
0 0 . L 0
50 150 250 350

Arc current (A)

Fig.1.2 Typical welding conditions for two-handed

semi-automatic hot wire TIG welding

s
=

o

=
®16 wire speed

L=]
an

Table.1.1 Welding condition of TIG field welding (arc length 3~5mm)

{m/min)

Wire ® 1.2mm / 330cpm
AF(A) 280
(V) 12
AL F(J/cm) 9,164
|25 B5EE(%) 15.27
|2ATE51gT YEZ(/g) 6,932
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Fig. 2.2 Schematic diagram for hot wire GTAW
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Table 2.2 Comparison of bead shape according to the polarity
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Fig. 2.6 Results with Hotwire TIG system
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Table 2.5 F(0) value and o value of stream line
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Fig. 2.11 Functional schematic of stream line in arc plasma
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Fig.3.1 Cross section of C-type strip
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Fig.3.4 Welteq TIG monitoring system
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Table 3.2 Welding condition for Super_TIG

welding with Ar 100%

Filler metal C-strip (5.0mm X 0.7) STS 316L
Base metal SS400
Welding type TIG CW
Fixed Shield gas({/min) Ar 100% 35{/min
Arc length(mm) 5
Deposition area(mm?2) 20
progressive angle(0) 5
Welding speed(cm/min) 60 70 80 90 100
Feeding rate(cm/min) 343 | 400 | 457 | 514 571
Varied Deposition rate(kg/hr) 5.8 6.7 7.7 8.6 9.6
Current(A) 385 | 425 | 460 | 490 526
Voltage(V) 213 | 223 | 236 | 245 25.8
Heat input(kJ/mm) 0.8 0.8 0.8 0.8 0.8
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33 2449 A3 9 uF

Table 3.3& Super_TIG I&£8FA AEItA Ar 100%¥Y ©f SAaHdHA
20mm’e.2 §ASHAN S4EWslo] THE v]EelTu HUAS Uerhol
sEdy §RE mUst

Table 3.3 Bead appearance and cross section by Ar 100% Super_TIG
V:S:ie"clig Deposition Bead appearance Corss H|E

; & A
O rate (kg/hr) section =

60 5.8

70 6.7

80 7.7

90 8.6

100 9.6
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Symbol Meaning
a Bead width H|E9] fusion line — fusion line @ZAM9o| Z 0]
b Max. Bead height BXHoA EE| H|EN}X| X|Cf =0|
C Penetration area axjee HY
c/a Avg. penetration D8 HH / HEE

Bead height (mm)

SN

w

Fig.3.4 Bead height by welding speed

|—o0— Ar 100%
/El
SS9
O
60 65 70 75 80

Welding speed (cm/min)

Fig.3.5 Bead height by welding speed
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Table 4.1 Welding condition for Super_TIG welding with Ar-He 30%

. g A= "2 150A0]5}9]
T&2™0] 9a]slA|R 200A0]Are] THA

=
L
= 10 o Q=

stog !0 MG TS AR5

e

S

M= WE
YoM ATEH
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t}. Table 4.1= Super_TIG
LEFU it Table
rTIG 248H0IA Ar-Hy 3% AErbao] &7 Uepjoick Aol
DC TIG 600EPZ

q2e

A

—oa —uw

q2e
v

4.2+

Fig.3.39]

Filler metal C-strip (5.0mm X 0.7) STS 316L
Base metal SS400
Welding type TIG CW
Fixed Shield gas({/min) Ar-30% He 35¢/min
Arc length(mm) 5
Deposition area(mmz2) 20
progressive angle(0) 5
Welding speed(cm/min) 60 | 70 | 80 | 90 | 100 | 110|120
Feeding rate(cm/min) 343 | 400 | 457 | 514 | 571 | 629 | 686
Deposition rate(kg/hr) 58 | 67|77 |86 |96 |10.6|115
Varied Current(A) 385 | 425 | 460 | 490 | 526 | 550 | 579
Voltage (V) 22.0|23.5/24.6 | 25.8(26.6 | 27.7 | 29.1
Heat input(kJ/mm) 0909 |09|08|09|08| 038
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Table 4.2 Welding condition for Super_TIG welding with Ar-H; 3%

Filler metal C-strip (5.0mm X 0.7) STS 316L
Base metal SS400
Welding type TIG CW
Fixed Shield gas(f/min) Ar-H2 3% 35{/min
Arc length(mm) 5
Deposition area(mmz2) 20
progressive angle(0) 5
Welding speed(cm/min) 60| 70 | 80 | 90 |100|110|120(130
Feeding rate(cm/min) 343 1400 | 457 | 514 | 571 | 629 | 686 | 743
Deposition rate(kg/hr) 58 67|77 |86| 96 [10.6(11.5/12.5
Varied
Current(A) 385 | 425|460 | 490 | 526 | 550 | 579 | 600
Voltage (V) 29.0/30.1|30.8|31.2(31.5|31.8(31.9|325
Heat input (kJ/mm) 11|{11,11,10|10|10 0909
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414 49 23 R 3%
Table 4.3S Super_TIG 1&8%F oA AlT7IA Ar-He 30% ] &3FchH
4 20mm’o2 QASIHA SA4Ewsto] e wEelwa WUwe ey
o1 H|EYAH 0= ﬁ‘ﬂrt‘ﬂré}?\it} Table 4.34 Super_TIG 148X A A=
hA Ar-H, 3% T SRR 20mm’o 2 QAISIHA SH4EWslo] ofe
ulEojpal UL Uehfoln vEgy S22 BUsIAc,

A

rl

Welding s.peed Deposition T A — Cﬂr.ss _I:IL|E
(cm/min) rate (kg/hr) section oM
60 5.8
70 6.7 e
20 y.7
S0 8.6
100 9.6
110 10.6
120 11.5
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Table 4.4 Bead appearance and cross section by Ar-H, 3% Super_TIG

(“)Collection @ pknu

Welding s.peed Deposition Bead dipearance
{cm/min) rate (kg/hr)

60 5.8
70 6.7
80 7.7
90 8.6 R
110 10.6 "—I
120 11.5 ;
130 12:5
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Fig.4.1 Bead height by welding speed

16, —O— Ar100%
14 | —O— Ar-He 30%
_ A ArH, 3%
A12_
c
€ 10}
£ sl
= 6
g -
g Y
2l
0 | | | 1 | 1 | | | 1

40 50 60 70 80 90 100 110 120 130 140 150
Welding speed (cm/min)

Fig.4.2 Bead width by welding speed
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Fig.4.5 Deposition rate by Each TIG welding
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Fig.4.6 Deposition rate by Each TIG welding
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Deposited area 20mm?
Welding line 520m

Fig.4./ Deposition rate by Each TIG welding
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