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Cavitation Erosion of Pure Titanium (TB340H) and
Stainless Steel (SUS316L) in Seawater

X No.06-0111

Hiromi MOCHIZUKI**, Motohiro YOKOTA,
Hitoshi SOYAMA and Shuji HATTORI

*T/V Shinyo-maru IIl, National University Corporation Tokyo University of Marine Science and Technology,
4-5-7 Konan, Minato-ku, Tokyo, 108-8477 Japan

Cavitation erosion was studied for pure tianium (TB270H, TB340H, TP49H) and stainless steel
(SUS316L) samples using a rotating disk apparatus in seawater and tap water. In addition, identical
experiments for titanium alloy (Ti-6Al-V, Ti*15V*3Cr73Cn-3A1) samples were carried out in salt
water (39%) and ion exchange water using a vibratory apparatus. Erosion resistance of pure titanium
in seawater is excellent, as it is in tap water, but the incubation period in seawater is shorter than
that in tap water. Erosion resistance of stainless steel is excellent in tap water, but it is necessary
to advance the time for its inspection when stainless steel is used for the seawater pump impeller
material because the resistance decreases remarkably in seawater. Normalized erosion resistance of
these metals using a rotating disk and a vibratory apparatus can be evaluated similarly in terms of
Vickers hardness (HV) when it is arranged using a standard material.

Key Words: Cavitation Erosion, Hardness, Corrosion, Titanium, Titanium Alloy, Stainless Steel,
Seawater, Rotating Disk Method, Vibration Method, SEM
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Seawater
Vent
@ : Tank(im3) ®: Globe valve
® : Circulating pump(0.4kw) @ : Relief valve
® : Accumulator (0.02m3) (® : Pressure gauge
@ : Variable speed motor(ITkW) (® : Test section
® : Thermometer @9 : Heater
@ : Discharge pump(O25kW) @ : Filter(s pm
® : Supply pump

Fig.1 Schematic diagram of the flow loop
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Table 1 Chemical compositions [mass %]

Material H 0 N Fe Ti

TB340H | 0.0036 | 0.081 | 0.003 | 0.088 Bal.

TB270H 0.002 0.1 0.01 0.04 Bal.

TP4SH 0.0035 | 0.144 | 0.04 | 0.133 | Bal

c $ Ni P Si Ni Cr | Mo

susa1eL*! | 0.006 | 0.015 | 1212 | 0.034 | 0.25 | 0.76 [16.14] 2.02

SUS316L*2 | 0.024 | 0.01 [ 1215 | 003t | 0.25 | 0.96 |16.03( 2.02

* . * .
!: in tap water 2. in seawater
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Fig.2 Schematic diagram of the test sectiou
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Table 2 Physical and mechanical properties

Material Density Vickers Young's Tensile 0.2% Yield
Hardﬁoss Modulus Strength Strength
g/em’ HV GPa MPa MPa
TB340H 451 152 110 437 271
TB270H 451 130 10 383 255
TP49H 451 175 110 545 383
susa16L*! 8.03 200 191 599 275
susa16L*? 8.03 192 191 - 572 295

*1

. * .
: in tap water 2. in seawater
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Fig.3 Schematic diagram of the rotating disk
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Fig.4 Measuring area of the eroded test specimen (BB’) *
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Fig.5 Volume loss curves
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Fig.6 Volume loss rate curves
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Fig. 7 Aspects and sectional shapes of the eroded area in
seawater and tap water (1)TB340H (2)SUS316L
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(b) In tap water

(a) In seawater
Fig.8 SEM photographs of the eroded surfaces of
TB340H at the incubation period
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(a) In seawater ’ (b) In tap water
Fig.9 SEM photographs of the eroded surfaces

of TB340H at the acceleration period
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(a) In seawater

(b) In tap water
Fig.10 SEM photographs of the eroded surfaces
of SUS316L at the incubation period

(a) In seawater

(b) In tap water

Fig.11 SEM photogfaphs of the eroded surfaces
of SUS316L at the terminal period
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Fig.12 Volume loss curves
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Fig.13 Relation between normalized erosion resistance

and Vickers hardness
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