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Comparison of Cavitation Erosion between Cavitating Jet
and Vibratory Methods Specified in ASTM Standard
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Cavitation erosion was compared between cavitating jet and vibratory methods. It was found
that the erosion by cavilating jets occurs 8 to 10 times as fast as that by the vibratory, thus the
cavitating jet method is effective for the acceleration test. The erosion mechanisms produced in both
apparatuses are the same, judging from the time interval of bubble collapse impact loads and the
shape of pits. It was concluded that erosion is evaluated by the accumulated summation of squares
of impact loads, not by the accumulated volume of pits for which it is obtained from the pit on the
material surface exposed to cavitation for 1-5 seconds.
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Table 1 Chemical composition wt%
Si {[Fe| Cu |[Mn {Mg [Cr |Zn |Ti |Al
Al ]0.07|0. 14| 0.01 | 0.00] 0. 00{ 0. 00 0. 00| 0, 01 [BAL
Cu 99. 95

C Si Mn P S
SS400 | 0.16 | 0.24 0.74 0.17 0.11

Table 2 Mechanical properties

Material o E Tp HV
g/cm® GPa MPa HVO. 2
Al 2.71 71 121 48
Cu 8. 96 129 328 121
SS400 7.87 206 | 451 201
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Fig.3 Mass loss after 30 min as a function of stand off
distance
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Fig.5 Distribution of impact loads
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Fig.7 MDPR curves (Cavitating jet)
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Fig. 11 Erosion pit observed on aluminum specimen by
interferential microscopy
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Fig. 12 Relation between diameter and depth of pits
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LiclkeowElibDrHELZLND,

INET, Ev F 2RSS 2EEIOTERUT
DEEITL * v EF — v a VESHIEEREN I
TFaieds, FBHETOBIEYA F—RI%H#EA
LOHEE L AN YR IFPP N FrEF— g
VEBEOFHE NS A—FIIR A I EERE LT, H
16 12 ZF® ¥ MDPRmax QB ER LI b O TH S,
E16H O DFEH4.77 % - T OHMNOE B, o=
0.025, Pu=17.4 MPa, L=14 mm THIZHEE L /=45
RThad, MLV ELRZ VOO0, A% E2—F
DEBTRTTES, ZOZrii, AREBELRRSE
HRRZz- CLEBRHESRUTHINIE, EHRHOHE
BN BAERSREAILERLTVS, &8,
QHHERLOBN TV EDIE, Lz k5w
7N kA THERSRE CRARR 1T LR
AEREIZKE LMK S h, KBS 74 v
JASNBRHELD 7y vavRRBIZE-T
MDPRpmax 23/NE {22 2 kiz L 3,

Wk FrET—varBgRKE{EBETIOR
BB DROKERERNZ O, MBS REEH
ZOMEVIRRYEH L, ®1T 1, HRAL, O
Bho2FrEARoOMOBEFRT, ZFPOED Fiic
BT 2 BEMMETL TWw5, ERETIIESHSY
12N T, {REETIER I 2 N T (FEAXE%) 58
BREEZSL. FvET7—vaYEETIE Bl
REZERNLD bERONE LERIBKELFS
LTWwa k5 Thas.

4.4 B

ASTM G134-95 iCE T F ¥ E7 — v 3 YR

0 5 10 15 20 25 30 35
Impact load N

Fig. 17 Energy distribution

#hE, ASTM G32-92 i E T { IR#hs (b —mi 4
N THEARRBY T THEOBERRPHE L 2
5, ROFERBHEL IS T,

1. BB TEIZBRBRARTCH Y,
MDPRumax (FHBBEIEBEOE— 7 1#) 12, EE#hE
WZHART B~10 1%, B b ELBRTAEATTIX 16~20
ER{BERT S,

2. TiRBREETO KB O &N O RS,
BAEEY OB, Ev VEELBESOBRSE» ¥
Wi+ 2L, MARETRETZRAWOBEEIIES DL
H2.0EH55FRBFEL LI CELTWS,

3. BRERMOMDPRIE, ¥+ ET7—3¥ 3 iz
I~5pREEs s L-HERE LcRETIE Y b
DLEROHI-FERERLSTFH T 20EETHD, &
BOOEESH» oKD I DFP(F B2 OSIEHE
Bk o2HBh) L wEEEERT.

EHEETICHY, R EFRBREFRFTOFIH
PRHE, (B ERBEFTORBMEED RO 25>
fo. BERBAIICHL - 2 e BB E RS 3,

X L2

(1) ASTM Disignation, G 134-95, (2000), 561-572, Annual
Book of ASTM Standards.

(2) iy, #96, 47-4 (1998), 381-387.

(3) ASTM Disignation, G 32-98, (2000), 107-120, Annual
Book of ASTM Standards.

(4) WO - 1Z0 34, BiE L BRE, 23-7 (1992), 134-142.

(5) REZ - MY - BREER - [ EWE, 8%, 62-600, A
(1996) 1820-1826.

(6) Filali, E. G. and Michel, J. M., Trans. ASME, J. Fluids
Eng., 121-6 (1999), 305-311.

(7) Hattori, S., Mori H. and Okada, T. Trans. ASME, J.
Fluids Eng., 120-3 (1998), 179-185.

(8) JRERHER, WM, 15-2 (1998), 38-45.

—121—

NII-Electronic Library Service



