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Fig. 1 Numerical model and meshing of hollow tungsten
TIG welding arc. (a) schematic diagram of
numerical model; (b) meshing
1.2 E=HFRE
Y B0 AR P, IR R 198 SR ffe 4 i O R 2 A0 A
Pt dhik | GEESFIEITRE, BrisrET RN (1)
F7i.

0p 10(pv)  0(ou) _
8t+r or " 0z =0 )

AP A 2 23] DA i A 1) Ao 5 e AL v 3530
B i) AR i) T JRE 5 p N U AR ) B SPAE DT
FEat, Al

ror “rar 'ur2 0z 'uaz 'uf)r
K PORAARIE D)5 p R AORGEE. Bihim) Bl S E
Jrfea, |

d(pw) 10Grpuy) 0(ou?) 0P
+- + =F,——+
ot r or 0z 0z 3)

10 ov Oou 0 Ou
;a(ﬂ”a—z “”E)* a—z(zﬂa—z)
REISFE T R, AP
0 (pcpT) . 1 0 (rpvcpT) .\ 0 (pucpT)

ot r or 0z (4)
10 orT o ( oT
75("%)*&(%7)*(2

K o MR AE AT KRR AREG FOM
FoRNRF S AE v J7 18 A1 2 J5 8] 43 &, Fr = (JXB),,
F.=(IxB),+pg, J NI B, B RGN 8 E,
g HEIJIINEREE; O RERE T R i PRI,
SRR G YL, TR | NRESL R, B

0 op\ 10 0p\
Wl
I 1"
Jr= o-ar,JZ— 0'aZ (6)
G
B=E2 [ srar (7)

0
K o HREAH T, o HHHE r F 2 050 R m
I ) A s T, R 43 ) A P 2 AR v 5 7 )
Gyt B ONRERRN GRIE ;o N EAS TR
1.3 hREH
MR AL 1 R, B2 S, E
Iy L DX S T FR. Bl R R RE 5 R A IR TN

x1 OEBIR TIG RERIMERD T &4

Table 1 Boundary condition of hollow tungsten TIG welding arc model
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BC BE A 0 5000 0 0A/0z=04/0r=0
CD I _ 1000 d¢/0z=0¢/0r=0 0

DE SR 1.2 1000 0p/0z=0¢/0r=0 0A/0z=0A/0r=0
EF B T 0 1000 0¢/0z=0¢/0r=0 0A/0z=0A/0r=0
FG RE T 0 3000 ~0o-0¢/0z=1/S: 0A/0z=0A/0r=0
GH BE T 0 1000 0¢p/0z=0¢p/0r=0 0A/0z=0A/0r=0
HA RO 1.2 1000 0¢/0z=0¢/0r=0 0A/0z=0A/0r=0
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Fig. 2 Distribution cloud image of arc temperature. (a)

hollow tungsten electrode; (b) solid tungsten
electrode
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Fig. 3 Distribution curves of temperature at radial
direction 2 mm below the electrode and axial
direction in the arc center
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Fig. 4 Distribution cloud image of arc plasma flow

velocity. (a) hollow tungsten electrode; (b) solid
tungsten electrode
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Fig. 5 Distribution curves of plasma flow velocity at

radial direction 2 mm below the electrode and
axial direction in the arc center
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Table 2 Process parameters of welding test
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Abstract:  High-entropy amorphous alloys (HEAAs) exhibit
unique physical, chemical and mechanical properties as well as
better thermal stability. Thus, its fabrication technology has
become one of the important research hotspots at home and
abroad. However, high-entropy amorphous materials

manufactured by traditional technology had defects such as
coarse crystal grains and material waste, which was difficult to
meet the needs of processing production. The precise

manufacturing and rapid cooling of additive manufacturing
technology could solve the problems, and produce high entropy
amorphous alloys with superior properties. This review

research briefly introduced the research system and common
preparation methods of high-entropy amorphous materials. It
mainly focused on the research about fracture strength,
corrosion resistance and thermal stability of high-entropy
amorphous materials. The process features and advantages of
additive manufacturing technology, and the scientific
difficulties for applying this technology to fabricate high-
entropy amorphous alloys were summarized. The results

showed that additive manufacturing technology contributed to
high-entropy amorphous materials with dense and uniform
microstructures, while the explanation for the formation of
amorphous phases was limited to the four effects of high-
entropy alloys, Finally, a discussion with two additive
manufacturing methods commonly used in the fabrication of
high-entropy amorphous materials in recent years was made.
Furthermore, the prospects for the development trend of
fabricating high-entropy amorphous materials by additive

manufacturing technology were put forward.

Highlights: (1) The formation mechanism of the amorphous
phase in the high-entropy alloy was illuminated.

(2) Two additive manufacturing methods commonly used to

manufacture high-entropy amorphous materials were de-

scribed.
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Abstract:  The numerical model of hollow tungsten TIG
welding with inner diameter of 2 mm is developed. The source
terms of momentum equation and energy equation and the
conductivity of argon gas are loaded by the user defined
function (UDF) of Fluent software. The temperature field, flow
field and arc pressure are calculated when the welding current
is 60 A in steady state. The results are compared with those of
solid tungsten TIG arc under the same conditions. The results
show that the shape of hollow tungsten TIG arc is bell jar
shape, and the temperature field is concave at the top middle
position due to the air flow and current density. The velocity of
plasma below the tungsten pole is faster than other regions.
The arc pressure is uniformly distributed, and the anode surface
pressure is uniformly distributed in cylindrical shape. Compare
with TIG welding under the same current condition, the
maximum temperature, maximum plasma flow velocity and
peak arc pressure of the hollow tungsten arc are reduced by
17.3%, 40% and 57%, respectively, and the peak temperature
of the 2 mm cross section below the tungsten electrode is
reduced by 27%. The weld width of surfacing welding

increases by 30% but the weld depth decreases by 27. 9%.

Highlights: The temperature field, flow field, electric field
and pressure distribution of hollow tungsten TIG welding arc
were summarized and the differences between hollow tungsten

TIG welding arc and solid tungsten TIG welding arc were listed.

Key words: hollow tungsten electrode; TIG welding; arc

characteristics; numerical simulation; fluid calculation
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