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ABSTRACT: The paper aims to study the feasibility and process parameters of vertical welding of EH36 marine high-strength
steel on a climbing robot platform. This paper simulated the actual welding scenario of EH36 marine high-strength steel by
building an experimental welding platform in the laboratory. The vertical welding experiment of marine EH36 high-strength
steel was carried out on the WRobot-50 platform. Samples with different parameters were analyzed for macro morphology, mi-
crostructures and related mechanical properties. The experimental result showed that vertical weld without defect in terms of
appearance and microstructure can be formed at 160 A, 24.5 V and 0.6 m/min. Compared with the base material, the hardness of
the weld seam was increased by about 30%; the yield strength was increased by about 4.3%; and the tensile strength was in-
creased by approximately 9.0%. The wall-climbing robot is completely suitable for the vertical welding process of marine EH36
high-strength steel, and can be applied to the welding of large steel structural parts such as ships and petrochemicals.
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Tab.1 Main chemical compositions of marine EH36 high-strength steel (mass fraction) %
C Si Mn P S Ni Cr Mo Cu
<0.18 <0.5 0.9~1.6 <0.035 <0.035 <04 <0.2 <0.08 <0.35
1.2 BEIZSEH
5 mm 2 LI
82% Ar+18% CO 21 &&
E711 Q 1.2 mm
2
WRobot-50
k2 BEIZSH
Tab.2 Process parameter s of welding
/ / / / / /
(mm~s’1) (mm-min’l) \% A (L-min’l) mm
#
» 7 ms @ s WRobor50
. 7 S > ! 52 kg 110 kg
3 10 6 22.8 146 15 12 o
. D>0.35m 0~180 0~
4 6 7 246 159 15 12 .
" 20 m/min
5 14 7 246 161 15 12
50 mm 15 mm
NN 50 m -10~40 C
1.3 Stk AE
6~10 Stemi- N
305 22 RBEIXWTFRER
DK7735
10 mmx10 mmx5 mm 1
4% (¥ 3 Y
Axioskop40 S8
400 A 5 mm
MH-3 EH36
300 g 12 s
0.5 mm CMT-5150 2
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Fig.1 Experiment platform of welding
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Fig.2 Schematic diagram of welding torch
angle and welding direction
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Fig.3 Macro appearance of weld
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Fig.4 Cross section of weld
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Fig.5 Microstructures of weld
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Fig.6 Schematic diagram of weld sampling position
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Fig.7 Distribution of microhardness
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Fig.8 Fracture position of the tensile specimen
EH36
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Tab.3 Tensile strength and yield strength of
different welds MPa EH36
1* 421 575
2 421 572
#
3# 420 564 52k
4 416 577
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