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Schematic of underwater TIG torch and welding process
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Fig. 3 Drainage effect under different gas air intake
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Fig.4 Arc morphology under different gas intake
modes. (a) both argon; (b) argon inside, high
pressure air outside
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Fig. 5 Weld forming and cross sections under different
welding currents. (a) 30 A; (b) 50 A; (c) 70 A; (d)
90 A; (e) 110 A
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Fig. 6 Melting widths and penetrations at different
welding currents
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Fig. 7 Weld forming and cross sections under different
welding speeds. (a) 1.5 mm/s; (b) 2 mm/s; (c) 2.5
mm/s; (d) 3 mm/s; (e) 3.5 mm/s
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Fig. 8 Melting width and penetration at different welding
speeds
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Fig. 9 Weld seams comparison between underwater
and onshore. (a) onshore; (b) underwater
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Fig. 10 Thermal cycles comparison between underwa-
ter and onshore
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Table 2 Mechanical properties comparison between
underwater and onshore
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Fig. 12 Microhardness comparison between underwater
and onshore
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Investigation on microstructure characteristics of Ti-48Al
alloy fabricated using twin-wire directed energy deposition-

plasma arc WANG Lin, HUA Xueming, SHEN Chen,

ZHANG Yuelong, LI Fang, ZHOU Wenlu, DING

Yuhan(Shanghai Key Laboratory of Materials Laser Pro-
cessing and Modification, School of Materials Science and En-
gineering, Shanghai Jiao Tong University, Shanghai, 200240,
China). pp 1-6

Abstract:  Ti-48Al alloy is fabricated successfully using
plasma arc powred twin wire-directed energy deposition-arc,
and its microstructure characteristic before and after heat treat-
ment is systematically investigated. The results show that as-
deposited Ti-48Al alloy consists of a, and y phase. The micro-
structure is characterized by the alternatively distributed dend-
ritic grain and fully lamellar colony along the building direc-
tion for as-deposited Ti-48Al alloy, and there is interdendritic
Al element segregation in the dendritic grain region. After heat
treatment in 1340 °C/10 h/furnace cooling, the duplex micro-
structure with fine grain size is obtained, and the microstruc-
ture heterogeneity is significantly improved, the a, phase con-
tent is obviously increased, the preferred orientation of micro-

structure is also weakened.

Highlights: (1) Ti—48Al alloys are successfully fabricated
using plasma arc powered twin wire-directed energy depos-
ition-arc system.

(2) Microstructure characteristics and its evolution mechanism
of as-deposited Ti—48Al alloy are revealed systematically.

(3) Heat treatment method to eliminate microstructural hetero-

geneity of additively manufactured Ti—48Al alloy is proposed.

Key words: directed energy deposition-arc; TiAl alloy; mi-

crostructure; heat treatment

Local dry underwater TIG welding process of positioning
pin in nuclear power plant SUN Qingjiel’z, ZHANG
Qinghua], ZHAO Yongqingz, GUO Jiawei’, LI Tianyouz, BAN
Huakangz, HOU Shaojunz(l. Harbin Institute of Technology,
State Key Laboratory of Advanced Welding and Joining, Har-

bin, 150001, China; 2. Harbin Institute of Technology, Provin-

cial Key Laboratory of Special Welding Technology, Weihai,

264209, China). pp 7-12
Abstract: Taking the underwater welding of positioning pin
in nuclear power plant as the research object, an underwater
TIG welding gun with double-layer gas protection is de-
veloped. The motion trajectory is realized by DC motor driv-
ing the tungsten pole to rotate around a fixed diameter. The
nuclear grade material Z2CN19-10 nitrogen-controlled stain-
less steel was welded. The weld formation of local dry under-
water TIG welding was studied. The process parameters were
optimized. The microstructure and mechanical properties of
the joint were analyzed by combining the thermal cycle curve
and arc shape. The results show that when the inner and outer
layers are filled with argon, the weld is well formed and the arc
shape is stable. Increasing the welding current or reducing the
welding speed increases the weld penetration and the weld
width. By comparing the underwater and onshore welded
joints, it is found that the rapid cooling of water will promote
the ferrite near the fusion line to change from dendritic to lath,
reduce the austenite content and refine the grain. The micro-
hardness and mechanical properties of underwater joints are

slightly higher than those of onshore joints.

Highlights: (1) The effects of different parameters on under-
water TIG welding were studied by using a self-designed un-
derwater TIG welding gun.

(2) The differences of microstructure and properties between
onshore and underwater TIG welding were compared, and ex-

cellent welded joints were obtained.

Key words:  underwater local dry welding; TIG welding;
nitrogen controlled austenitic stainless steel; appearance of

weld; microstructure and Properties

Quality prediction of aluminum alloy resistance spot weld-
ing based on correlation analysis and SSA-BP neural net-

work DONG Jianwei, HU Jianming, LUO Zhen(School of

Materials Science and Engineering, Tianjin University, Tianjin,

300350, China). pp 13-18,32
Abstract: Based on the characteristics of the process signals
in the resistance spot welding process, three working condi-

tions of different spacing, different gaps and different spacing
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