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Influence of central ventilation on the formation of narrow gap TIG welds
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Abstract: In response to the problem of poor side wall fusion of narrow gap tungsten inert gas(TIG) , this article adopts the method
of tungsten electrode center ventilation to expand the welding arc and transfer the arc heat to the groove side wall to ensure
sufficient fusion of the narrow gap groove side wall. On the basis of building a hollow tungsten electrode center ventilation narrow
gap welding system, the influence of parameters such as center gas flow rate on the weld forming size and arc shape is studied. The
results show that compared with solid tungsten electrodes and hollow tungsten electrodes, the narrow gap welds melting width and
side wall melting depth obtained by the hollow tungsten electrode center ventilation method are increased. Under the same
parameters, the solid tungsten electrode welds melting width is 9. 32 mm, the hollow tungsten electrode without ventilation obtains a
melting width of 9.91 mm, and the melting width increases to 11.02 mm after the center ventilation; As the gas flow rate at the
center of the hollow tungsten electrode increases, the width of the narrow gap weld and the depth of the side wall melt also increase.
When the gas flow rate reaches the critical value (= 0.8 L/min), a side wall incomplete fusion defect occurs. The introduction of

inert gas into the center causes the electron channel to transfer to the peripheral area of the hollow tungsten electrode, thereby
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improving the problem of poor side wall fusion of narrow gap TIG.

Highlights: (1) A central ventilation hollow tungsten electrode welding method is proposed to extend the arc shape by means of
central ventilation tungsten electrode, improve the peripheral energy distribution of the arc, increase the effective heating area of the

arc, and further improve the quality of the side wall fusions.

(2) The influence rules of central ventilation on arc shape and narrow gap weld shaping are analysed.

Key words: hollow tungsten electrode; central ventilation; narrow gap welding; side wall fusion

WA | R D 2 SR A A 5 R ATl Y
KRR, BRI 0R )12 BN TE_ER AT
U2 R, B JE AR R I S B A A R
%, AR A 15 5 BRI B P LR SRR T i A
RO S s PR 25 P

7 () B AR R AR AR e AR 7 1, B B =
KEHCH U B 1B, A RS O eS8/ T
FOfs, 4R TH T HERIOR, AR TR AR, 75 p
05 T EAS T R B S G ST A2 TIG R
PRI A AR RE, B T SE PR B ARG
Bl SR VTG 480 40, A0 R T8 v o B e 3K LA
Jo 4 fir B A e, TRz T AR, A IR
TIG J A8 f 25 5 77 L I BE A 45 B R , B A 02
BRI AR R TIG ki e g =,

X T i P A () B TIG A5 322 v ) B SR 456 A )
W, OV H AR T SRR . Bl
IRH AR | e A I AR | 2230 i I AR A v 3
FoARUP A o AR AR R T X BE AP, X
TR B BE I S R ) T —EBOR, SRT,
A AR e DM B £ T, 7 B — A B/ R v I
A 2Bl E IR AR ARG I AR I 5 e
FOBEES, HI PO S IR B 5 5k /N5 B S B B

LN e N Y = < e N U R (P €
HE NSRRI AN R — R SR K B R
A TN LI 5 B 4 B 135 A A A B A0
7] 45,

BT AR S T2 DA BT, sorp
3 2 R L E AR O R TR LN, S
B4 BB R e 43 A, 43400 Fh B O A DX 3, 3k —
OB MRS A . AR PR TIG o F2 i
BRI B BOMERTE AL T 307 FEL K.

1 RE T %

PERERES A Q235 HUMIKAR A9 B b1 HEA TR,
VERER T BN KE 32 A0 ER50-6 M J5AE, Bk B 4
A 1.2 mm. BEMAEEERY, Q0% 1 R, SR Mk
BLA, W 2 Frs . B e S50 A RT 1 mm Y
25 D, ESREE RN 1 R, 3 O RSN 2
Fim. BT 2 ORI rp O 8 AR R B AS, s
VR P FLE A 28 LI O, i L S5 B 1
AR Y AT A, 380 s A RO X I, M T3
BB G RAFHY H Y.

&1 Q23 ULEHD (RESHE, %)
Table 1 Chemical compositions of Q235

C Mn Si S P Fe

<0.22 <l1.4 <0.35 <0.050 <0.045 A
- ~, A Py
SICRIAR AR F IR 48 m) 5 R B AR B K T R
%k 2 ER50-6 LERH% (RESH, %)
Table 2 Chemical compositions of ER50-6
C Mn Si S P Ni Cr Mo Fe
0.06~0.15 1.40~1.85 0.80~1.15 <0.025 <0.025 <0.15 <0.15 <0.15 A

25U B PO I U R U 1 R s T A, A

K3 Frn. BRERGE 2 TIG IR IR 6 .

25D R UG | PR MR TR X
LR UR R R AR AR G . A i S i e B ek
HRC I R UL DB I A A R T Sk A

2 B AL, A R S U B R S B B
HL R RSP s R AL e ek | R
TR AR AU R B AR R G, (i R
F G0 AT S BN F AR A v TR, RE T MTULIN
FHLOIE MR TIG AL, AR FEmHl I 22 L



%18 TREHE, PO A E B IR TIG B4 Y i % 123

6 6
i
i
i
[
[
[
L, |1
>
[
i
i
[
[
30° : :300
12 !
(a) S (b) =5 L%

1 SBIRERTEE (mm)

Fig. 1 Schematic structure of tungsten electrode. (a)
solid tungsten electrode; (b) hollow tungsten
electrode
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Fig. 2 Schematic diagram of welded specimen bevelling
dimensions
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Fig. 3 Schematic diagram of hollow tungsten electrode
centre vent narrow gap welding system
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Fig. 4 Morphology of welds surface forming and welds cross-section with different tungsten electrode structures. (a)
solid tungsten electrode; (b) hollow tungsten electrode; (c) hollow tungsten electrode central ventilation
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Fig. 5 Melt width and melt depth of welds with different
tungsten electrode structures. (a) weld width (b)
weld depth
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Fig. 6 Morphology of welds cross-sectional with
different central gas flow rates. (a) 0.2 L/min; (b)
0.4 L/min; (c) 0.8 L/min
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Fig. 7 Weld width and weld depth at different gas flow
rates. (a) weld width; (b) weld depth
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Fig. 8 Macroscopic morphology of arcs with different
tungsten electrode structures. (a) solid tungsten
electrode; (b) hollow tungsten electrode; (c)
hollow tungsten electrode central ventilation

AR AN B T s O A B I 2 S,
&9 fis. A9 RTLUEH, Srfuly=iii A 0. 2 L/min
B, 250 A I P SIRCA — M0 W i B % K BB 56 2 e T
HL A A R 5 O S i 0.2 L/min 35 K 3|
0.4 L/min i, 2508 HITE 2 RIFIF B S R
I, AR E Mo X 0 S L3S K #) 0. 8 L/min
B, 23 OB H IR A ™ i, r RS e M 2. B
AT I, rpc b rpe SR Y B T Ok
T, A SR B e T2 T RRAIG, F BN 1 iR
FEGR TR, (A N TR B, R BE A A 4



126 B

%46 %

THEA S, X CURHERAE A s i K
I, S B IE B B e M, R e AL
S 1) DX AN 1 72, B A v T ) DX A [T 5 7
Ak, A EARA AT REAT B FL R B, (7
RS AR FRy R  Af AN, S O SIS IR e A i 5 L.
DBERE S A RAGRCR I . s O AR Ol <
P IR U B 3 R, FR I I B i
T Vh I o, AR I v RE A 7 AR R A SR R
Vi LRI O I I AR, BT E 22, 1
FHESE N BE B BE AN, KR A ™ A R 4
T TERIN.

RHIORSE 429 i

(a) 0.2 L/min

LI W

(b) 0.4 L/min

FL I A

(c) 0.8 L/min

B9 AESKETZLOBREIMNERES
Fig. 9 Macroscopic morphology of hollow tungsten
electrode arcs under different gas flow rates. (a)
0.2 L/min; (b) 0.4 L/min; (c) 0.8 L/min
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