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Development and application of automatic TIG welding equipment for all positions at an angle of 45°

WANG Yankun,LIU Wancun,XIAO Peng, GAO Yongguang
(Technology Center,China First Heavy Industries Group Dalian Nuclear Power Petrochemical Co.,Ltd.,Dalian 116113, China)

Abstract: In the manufacturing process of heavy petrochemical pressure vessels, there are some problems in the site welding of
inclined nozzle and stainless steel liner, such as small liner hole diameter, large distance between groove and liner flange end
face,45° between inclined nozzle and horizontal direction and limited welding space. Therefore, a 45° all-position automatic
welding equipment was developed. The functions of unlimited welding rotation and arc voltage automatic tracking were realized by
electrical control ,and meanwhile ,the 45° all-position TIG welding process was developed. The site welding results show that the
welding equipment has stable performance,reliable control accuracy,and good forming and welding quality.
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Fig. 1 Schematic structure diagram for welding of
stainless steel liner and inclined nozzle
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Fig.2  Schematic structure diagram of 45° inclined
all-position automatic welding equipment
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Fig.3  Schematic diagram of arc voltage tracking device
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Fig.4 Schematic diagram of welding equipment installation sequence
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Tab.1 Process parameters of all-position automatic welding with an inclined angle of 45°

{*ﬁ EE‘ZJﬁ/A Hﬂ‘l‘ﬁﬂ/s EEE%EEE/ iﬁ_fgﬁg/ %%ﬁfﬁ/(m * min "' )
A NS
S s (E S s (E v (mm - min ") S W E
0° ~120° 200 230 0.2 0.3 13.0 140 1 800 2 400
120° ~240° 200 240 0.2 0.3 12.5 140 1 800 2 400
240° ~360° 200 250 0.2 0.3 12.0 140 1 800 2 400

(b) IR THHRAR B 6

K6 RF45° i B [ S I e
Fig.6 Photo of all-position automatic welding forming with

an inclined angle of 45°
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