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Cavitation Erosion of Pure Titanium and
Titanium Alloy in Seawater

Motohiro Yokota! ¥, Shirou Akie? and Keisuke Hayashida®

Abstract : Cavitation erosion was studied for various pure titanium and titanium alloy samples using
the cavitating liquid jet method in seawater, the erosion rate of which is more than five times that of
the rotating disc method. For that reason, their respective erosion resistances were evaluated in terms
of Vickers hardness (HV). The resistance increased in order of increasing hardness : pure titanium
samples of first, second, and third types, and titanium alloy (Ti-6Al-4V), as well as in cases using

vibratory and rotating disk apparatuses.
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Fig. 1. Cavitating liquid jet apparatus and the test loop.
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Fig. 2. Test nozzle and holder.
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Table 1. Chemical compositions (mass%)

Volume loss rate mm3h
(9%]

1 |
Material H (¢} N Fe Al \% Ti )
T TSN S SN |
TB270H | 0.002 | 0.04| 0.01 | 0.2 - - Bal. 0
- 0 5 10 15
TB340C | 0.0015| 0.1 [0.004| 0.06 - - Bal. E ti h
TB480H | <0.001| 0.16 |<0.01] 0.1 - - Bal. Xposure time
Ti-6Al-4V| 0.001 | 0.11] 0.01] 0.17 ] 6.69 | 4.3 Bal. Fig. 4. Volume loss rate curves.
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) (%)
TB270H 4.51 119 106.3 308 205 60
TB340C 4.51 153 106.3 420 - 343
TB480H | 451 186 106.3 524 377 27
Ti-6Al-4V 4.32 319 116 986 974 16
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Fig. 5. Aspects of eroded area (¢=15 h).
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Fig. 6. SEM photographs of the eroded surfaces around the ring-like erosion (#=15 h).
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Fig. 7. SEM photographs of the eroded surfaces near the point of severe erosion (¢=15 h).
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Fig. 8. Relation between erosion resistance and Vickers

1)

hardness.

X |

il ¥, FVAE, PPEESEE, INEEEES, TR L
2, KRBF=ZE: mORY FICBIFLMLVWEY Y
T a YEAEOFERE 1 MHEL LRF v
YT — 5 O, 5 —FHEM, 18, 691-698 (1990)

2)

3)

4)

5)

6)

7)

8)

9)

MR LA Te 2 Bt AR R R & b RS H o
PR, HAMMEEY 45, 31, 536-541 (1996)

WA, aA7E, h¥F #H:FyeEr—Tar-
IO—T a I 5N CGERRE T M
2k BIRAEOBIE). M (AfR), 43, 8-16 (1977)
PREBIEWR, AR, WERE: F5 Y EEDF v L
7—a e B (AM), 66, 1627-1633 (2000)
YHEESE, BEHIELL, REMEX KR ofT 5 >Rk
VT 5 U EEDF Y ETF— 3 VERICRIETTHER
RO R, Fam (AfR), 71, 1574-1579 (2005)

W, R, H LA, R TR IREhk L
BEREIC L AR v EF — 3 g VIEEEICHT A%, b
JE & 2850, 23, 830-838 (1992)

MREAEKR, AAREEEE, B A, IIHEARE @ KRR
BoXyEr—a VEATORRE R ER (A
#), 73, 912-917 (2007)

il ¥ ¥y Er—v a3 YERIC L 2R S
TSR, MR, 47, 381-387 (1998)

YHBSE, MEERL, L 38, BRFE K Ak
DTB340HAF & > L SUS3I6LA 7 > L AfD * ¥ &
7—a vEE B (AW, 72, 1370-1375 (2006)



