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Effect of He Mixing Ratio on the Characteristics of TIG Welding
with High Current and Speed
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1. M =

TIG £3<& 1EHY £HEE 9¢ + U2
ARG oo 714 wieo] Fe A EokA
U4 148 $3FHe It a8y TIG
432 HA #5849 A EHEEE 10~
15cm/min ¥oll 48 4 f17] &9 GMAW
I Ao B TAE i Ut "M &3
AL F3E &4 otz EFEE #AFF Je
A JAA F g A7 AyHm oy,
& TIG 3¢ of3 nHsse gA g,
E dRdMeE £§F8(melt run) €8 S5&
TIGSZ AT Z4 2 A4 F4& 98 &
HE JAF & TIG €34 He vy
BEFE AYIE RS EFoz o, gy o
AF FFelA He Eule] wi o2 XEE
E4& H7MeAa, oids F9dA STS34 &
o] He E%Hld w8 3& TIG £4HE& AAs
o AAHHE JH9 HukErl o= HEZHA
Vet diste A3 ow, 1o B3
ola EE & THANA nFIA.
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Table 12 STS304 Wol] YAF & TIG &
HAe AANE 424 Jehd Aot
2% Th-W(A7Z 32mm)& o]&3std gHx2d A
ol wroluyx(-)Q) DCEN(HH AF4)E A8
33, AFHG 9F74e 45°2 7+FE sharp
tipg AMEIIRTH EX Y HAZ4H AP =
T AZezr Yz, A= 7t {FFL 204
/ming FF 39tk £H7]= 300ALFe UAWH

fus A )
;\(jﬂ'\:

AAZZALZHAT

g AEHAT.

22 AMEury

He E3Hd & otz 2HE E4&
71 913t otz 2ELES FAld TIG £%
H3 A2gg Ag3te] §HAF %_J'
< ZAsY. S5 BE v=d
#st7] $18te Table 19149 o] &
20~100cpme] HHZ HAAAG.

Table 1 Welding condition for melt nun welding(STS304)

. Arc
Material | Gas |Current Speed(cpm) length
STS 304 |—AL__ 20, 30, 40, 50, 60,

6 He33 | 300A 70. 80 00 3 mm
X50x200reer | | , 80, 90, 1
SEE-E- ks
3.1 ota AEE &4
Fig. 2& TIG &31X He &¥ule] @& o}

3 2gE 54 disle JEhd Reolth He 7
29 79 ola AH3yt EF3H otmvt E4F
sn g8z AD. 28 okF{RA ofm &
E}Eﬂ A= Fxe Alte] AAFHER FHFHO

2 484 UA Loy, dA FAdAY Fo=
e 288 4 U & 488 53l He &
ol e otz 2gE A4S FF% A
He33%} He679) 7% Are} Hl3) 0.3848% 0.7448
% otz £eE7} AU He EFvo] m&
o3 AEtE A Ao e RS Arrt:
9} Her}2 ¢ Ionization potential®] =}olo] 2j%k
QP Vol QAT
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Welding current{A)

Arc voltage(V)

(a) Ar - 0.0642sec (b) He33 — 0.4490sec

Welding current(A)

(c) He67 - 0.8090sec

Fig. 1 Delay time of arc start with He mixing
ratio
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Fig. 2 £33 F 300AdA] STS304 %9l He
Edle] W §HE&ES} YA BAE v
A ARolt}h, Ar7}29] A% 20cpm FE=7HA &3
o] 7}&3tA %, 30cpmFEH EMFE €=r ¥
A=o] A3 Ao FWui=rr A HJ
He&Ed712E AMR3IE Hu A= &Sx7t
HA A ZF71slH, He333 He679 7% 70cpm
7} 80cpm7ZtA] 148l 7H53tt. Photo 1
£ STS %ol HAF & melt run H3IAS
o H=gUy @HFHYS Ve Aol

18 e
16} \ —O0— Ar E
14l —0—He33 ]
\ —8— He67|
£ 2r \ {undercut) ]
= 10 A\ g 4
& G
g sl — _&A p
§ st f \o (undeﬁlv.l!) °
@ 4t (undercut) 1
2+
0

20 30 40 S50 60 70 80 90 100
Welding speed(cm/min)

Fig. 2 Relation between welding speed and bead width in
300A

Fig. 2014 ¢} 2ol gidF & TIG &HAA
Ar7}2 9} He £@7t29 H3 AAuE £x9
AAF Aol= Fig. 3459 622 A9 &
t}. 8HAF 300AA Arrtxe] B¢ otz F
AR otz FPIF =" ARYE IFA=
7b A3, ofZ FARNAM A otz He 9

3 JAuAF FPui=o L EAAT HlE=ETL
wAskA @k 28y Arstse Herlag &%
3l oz FARAAM otz ¢ AFEES
HAASHA WolAw, wtAFWEgoz of=a <t
Agds QA 2xste 5A7Y¢ dHF 1%
SHAME &A% gle &3] 7Hed Aol
T} E3F Ar7b2o] HeZt2E E83A HA=r&
9] Ionization potentiale] z}tolol| 2]%t ol= A<t
9] 712 £H JEFE AAF §HE o
L AUAE FFEA o2 n4£8Fol 7t
sHAl |
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Photo 1 Bead and cross section of STS304(300A)
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Fig. 3 Arc pressure distribution at 300A
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Fig. 4 Arc Force on He mixing ratio
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Fig. 5 Current density distribution at 300A
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Fig. 6 Effect of He mixing ratio and welding current on
arc voltage
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rhu

gdF & TIG &3 549 vlXe He &
&S THEE7] f3te otz AHE &

A STS304 o] TE LFdte U& v=g
A& otz EEEFH #FHAA nFIH tez
e 48 4.

1) He Euld] g o3 2glE AAALES
ZX%tq 1 g& AFFHoE FAFAH

2) Ar7t2o] HeZtAE &35t A143d of
3 28gE 54L& v A, H3 GAPHE &
=7} AFA F7hEle EAL Koy, 300A9)
A% Ar 7t29] H3 dAE= £57F 20cpm
UhH He333 He679 79 70cpm3 80cpmZ7}A|
1% §He] /M3t

3) HeEH712=E AHE3IE Arzpzo] #Hs] o
AF & §Fel 7Msdded, 23 Arvts
of vis] &F ALF S7% ol= YHEES A
o], 281 MFIEY X zolz2 Ho] 75
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