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Abstract: Aiming at the problem of low welding efficiency and urgent need to improve the joint quality of ship thick plate, a
new process of cable-type 36-wire submerged arc welding is proposed and developed in this paper. The process uses @7.0
mm cable-type wire, which is made up of @1.0 mm central wire and 35 peripheral wires. During the welding process, mul-
tiple wires are melted synchronously by continuous wire feeding, and the end of the peripheral wire forms an autonomous ro-
tating welding arc. Based on the modular inverter welding machine, the process test was carried out and compared with the
traditional @4.0 mm single wire submerged arc welding. This process significantly improves the welding efficiency and
joint quality. The deposition speed is increased by about 60%, the welding time is shortened by 50% and the electric energy
is saved by 20 % under the same wire consumption. The average tensile strength of the weld joint reaches 542 MPa, and the
elongation is 25.02%. The microstructure is mainly composed of fine-grained ferrite and pearlite, and no harmful phases
such as widmanstatten structure appear. The comprehensive mechanical properties and weld quality are significantly better
than those of traditional single-wire submerged arc welded joints.

Keywords: thick plate of ship; cable-type wire; submerged arc welding; high-efficiency welding; welding technological

properties
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Fig. 1 Structure diagram of cable-type 36-wire submerged arc

welding wire
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Table 1 Mechanical properties of base metal and welding consumables

A JiE JIR 5 & /M Pa YUhiiE EE/MPa iR /%
DH36 370 550 21
s 2L 420 600 22

P AR AL KNG e FHARAE Sk 22 WA 2
RRpE L AR ] S 36 AR AR 22 [P AL S R A
FhERs o AR 500V IESE (B8R 55 mm) , <
AP s IR AR | B b, 75 TR I P B e 3, 2
) YL #7250 °CLAF , Bl 1R # 2= 0 SR
PR 22 53 S A TR AR, AR 280 A
PRUERRSE SN EHS , AR T 2380k 2 s . &
FE Ja AR AT RR AR 2 A AU EE AP el ik
F R, RGN HEPRD T 2R IR
£2 24.0mmBLIN 7.0 mm K 36 LIEETESH

Table 2 Welding process parameters of (J4.0 mm single wire and

7.0 mm cable-type 36-wire

fiay FTIRAR )z EAl)=
@4.0 mm 500A,32V, 700 A,33V, 750 A,34V,

[:X72 45 cm/min 50 cm/min 45 cm/min
@7.0 mm 810A,34V, 1000 A,38V, 900 A,38V,
453644 55 cm/min 55 cm/min 50 cm/min

2 RERERXEERS T
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FHEAE 7.0 mm 945X 36 22 F1 4% 4.0 mm [
BALL AT R TZ20X0 LR, 8 2ok 3 > 9 5 T A
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Fig.2 Assembly diagram of docking test plate
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Fig.3 cable-type wire submerged arc welding system
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Table 3 Comparison of deposition coefficient of two kinds of welding

B4t |

wire

SH TR 3 er iy G e
A8

/A /(g min™") /(g-A"h™)

650 130 12.00
@4.0 mm

700 145 12.42

2t

750 162 12.96

1 000 216 12.96
@7.0 mm

o 1100 235 12.81

#3622

1200 254 12.70
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Fig. 4 Comparison of deposition speed of two kinds of welding wires
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Fig. 5 Comparison of welding energy consumption of two kinds of

welding wires
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Table 4 Comparison of tensile data
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Fig. 8 Tensile fracture morphology
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Fig. 9 Microstructure of cable-type 36-wire welding test
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