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Recently. with the rapid development in the industries such as an iron mill and chem-
ical plants. there is enlarged by the use of the piping.

Sepecially, the piping connected with a fluid. if it is increase the speed of running
fluid. ought to generate cavitation phenomenon with unbalanced pressure. So. th cavita-
tion phenomenon cause serious damage of the piping. because it generate erosion and
corrosion in the piping.

In this study. the steel pipe piping water(SPPW) and SPPW on weldment were tested
by using of cavitation-erosion test apparatus with nozzle and were investigated under
the marine environment of liquid. (specific resistance : 25 & - ¢m)

The main results obtained are as follows :

1) The total weight loss and weight loss rate of affected zone of weldment by corrosion~
erosion in the sea water are more increased than that of base metal.

2) The electrode potential by corrosion-erosion in the sea water becomes less noble
than that of base metal. and current density is more increased.

3) As time goes by, the total weight loss and weight loss rate by cavitation erosion-cor-
rosion in air-liquid 2 phase flow become more increased then those in only liquid solu-

tion. but these values turn to be decreased.
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Table 1. Chemical composition and mechan-
ical properties of used materials

(a) Chemical composition(wt %)

Material c | si S
SPPW < 0.25]¢ 0.35] 0.78 0.305
(KS D3507)

(b) Mechanical properties

Material ] T. S Y. S | Elongation
(kef/mm?) | (kgt/mm®) (%)
SPPW 30 l - 27
(KS D3507) |
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Fig. 1. Welding plate configuration and extrac-
tion of specimen(mm).
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Fig. 2. Dimension of test specimen(unit : mm).
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Sp. No | Pre-heat of BM(C) | Electrode pre-heat(C) | Side Volt{v) |Heat input(kJ/cm)

No. 1 KSE4301 Face 25 14

HAZ 100-150 80-100 28 17.7
4mm(dia) | Back 28 17.7

No. 2 Bared in KSE4301 Face 25 17.7

HAZ moist air not pre-heat 28 17.7
4mm(dia) Back 28 177
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2. Nozzle
4. Counter electrode
6. Ampere meter

1. Specimen
3. Reference electrode
5. Potentiometer

7. Tube 8. Fountain-jet
9. Water pump 10. Air pump
11. Filter 12. Valve

13. Drain water pump
Fig. 3. Schematic diagram of cavitation erosion-
corrosion test apparatus.
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Fig. 4. Effect of welding on total weight loss
under erosion-corrosion.
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Fig. 5. Effect of welding on weight loss rate
under erosion-corrosion.
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Fig. 6. Effect of welding on electrode potential
under erosion-corrosion.
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Fig. 7. Effect of welding on current density
under erosion—corrosion.
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Fig. 8. Effects of air-liquid 2 phase flow on to-
tal weight loss under erosion-corrosion.
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Fig. 10. Effects of air-liquid 2 phase flow on
electrode potential under erosion-cor-
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Fig. 11. Effects of air-liquid 2 phase flow on cur-
rent density under erosion-corrosion.
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