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Cavitation Erosion Properties of Cathodic Current Charged
Ti-6A1-4V Alloy in Seawater

Motohiro Yokota! ¥, Shirou Akie?, Isao Araki? and Eiji Etou?

Abstract : To clarify the effects of cathodic protection and seawater on cavitation erosion, charging the
cathodic current of 0-1 A on specimen of Ti-6Al-4V alloy was carried out using a cavitating jet erosion
apparatus in tap water and seawater. The results showed the following : (1)Erosion resistance of Ti-
6Al-4V alloy in seawater is excellent, as it is in tap water, but the volume loss rate is slightly influenced
by seawater. (2) The volume loss rate of Ti-6A1-4V alloy is remarkably affected by the cathodic current.
(3) The volume loss rate of Ti-6Al1-4V decreases by about 0.7 times in tap water and 0.6 times in
seawater compared to that of stainless steel SUS316. (4) Under cathodic protection, the cushioning effect
of the protective film of the adhesion product reduces the volume loss, as do the hydrogen gas effect and

the anticorrosive effect.
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Fig. 1. Cavitating liquid jet apparatus and test loop.
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Fig. 2. Test nozzle and holder.
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Fig. 3. Volume loss curves.

Table 1. Chemical compositions (mass%)
Material H O N Fe Al A\ Ti
Ti-6A1-4V| 0.001 | 0.11] 0.01 | 0.17| 6.69 | 4.3 Bal.
C Si | Mn P S Ni Cr | Mo
SUS316 004 | 0.49| 1.19|0.034| 0.019| 10.19| 16.18 | 2.04
Table 2. Physical and mechanical properties
Density | Vickers | Young's | Tensile |0.2% Yield | Elongation
Material hardenes | modulus | strength | strength
(g/ Cm3) (HV) (GPa) (MPa) (MPa) (%)
Ti-6Al-4V 4.32 319 116 986 974 16
SUS316 7.98 193 193 617 284 58
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Fig. 4. Volume loss rate curves.

Incubation time and maximum erosion rate

Incubation time (h)

. . 3
Maximum erosion rate (mm/h)

Seawater | Tap water | Seawater Tap water
Ti-6Al1-4V 1.3 1.6 0.71 0.62
SUS316 1.7 1.9 1.24 0.93
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Fig. 6. SEM photographs of the eroded surfaces for Ti-6Al-4V.
[1]around the ring-like erosion ; [2]near the point of severe erosion.
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Fig. 9. SEM photographs of the eroded surfaces for Ti-6A1-4V (=10 h).
[1]around the ring-like erosion ; [2]near the point of severe erosion.
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