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Abstract

A torch was designed and fabricated in oder to develope the technology of “locally drying underwater
welding” by water curtain method. The condition for the formation of the possible local cavity, the
mechanical properties and the thermal cycle of welds were investigated in the developed welding
equipment compared with in-air welding. The possibilty of highly reliable and practical underwater welding

was found. The proper local cavity was formed above the water flowrate of 30¢/min and CO, gas flowrate
of 100¢/min. The bead width and penetration depth were increased with increasing welding current.

The hardness of weldments is about 160Hv in air welding, but about 210Hv in underwater welding.
The elongation and the impact value of underwater weldments are 15% and 6 kg/cni respectively, which
are only half as much as the values of in-air welding. The cooling time in the temperature range from
800C to 500C affecting the structure and the hardness of weldments is about 22 sec. in air welding
while about 10 sec. in underwater welding
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Fig. 2 Water curtain type torch(a) and water curtain formed
under water(b)
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Fig. 3 Appearance and schematic diagram of experimental

underwater welding apparatus
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Table 2 Range of under-water welding conditions
Type of Environment of Welding  Condition
Welding Welding Welding Arc Welding Gas Water
Current(A) Voltage(V) Speed(cm/min) (£/min) (¢/min)
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280 28 24 80 30
320 30 27 100 35
350 32 30 120 40
in air 240 24 15 20
. . . . ><
300 30 30 60
V—groove under 250 28 15 80
water . . . .
350 A 27 140
in air 240 24 15 40
. . . . X
300 30 25 80
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(a) CO, gas flow rate, 120¢/min

Fig. 8 Appearances of bead
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Table 3 Mechanical properties of welds
Welding Tensile test Charpy impact test
environment Welding conditions Tensile strength(kg/mmz) EL (%) VE(kg, m/cni)
250A -28V -15¢m/min 72 14 7.5
300A -30V -20c¢m/min 68 16 6.4
under water 300A -30V -20¢m/min 70 15 6.3
340A -34V -27cm/min 69 56
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280A -30V -25c¢m/min 55 27.4 12.4
Base Metal 52 30 14
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