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Cavitation Damage in Corrosive Liquids

Tomoji TsuJINO, Takamitsu MIZUTA*, and Kenjiro INOUE

(Received September 1, 1997)

Cavitation damage tests in corrosive liquids have been carried out using a vibratory cavitation damage
apparatus. The effects of pH value and static corrosion on the mass loss and mass loss rate are made clear.
The cavitation clouds and the damage patterns of aluminium and carbon steel in corrosive liquids are
observed. Aluminium specimens are violently damaged in a strong alkali liquid. The mass loss of the
aluminium specimen at =50 min is about five times as large as that in distilled water. The mass losses of
carbon steel specimens increase noticeably in strong acid liquids. Cavitation damage of carbon steel in acid
liquids is promoted by oxidization of the steel surface. Cavitation clouds near the aluminium specimen in
a strong alkali liquid develop with the exposure time.
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Fig. 1 Schematic diagram of a cavitation damage test facility
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Fig. 2(a) Relation between mass loss ML by cavitation and test time ¢ (Aluminium)
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Fig. 2(b) Relation between mass loss ML by cavitation and test time ¢ (Carbon steel)
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Fig. 4(a) Relation between mass loss ML by corrosion and test time ¢ (Aluminium)
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Fig. 4(b) Relation between mass loss ML by corrosion and test time ¢ (Carbon steel)
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(a)t=5min (b)t=30min (c)t=60min

Fig. 6 Cavitation clouds and damage patterns in distilled water (pH7) (Aluminium)

(a)t=Smin (b)t=30min (2)t=60min

Fig. 7 Cavitation clouds and damage patterns in strong acid liquid (pHO0.5) (Aluminium)

{(a)t=5min (b)t=30min (c)t=60min

Fig. 8 Cavitation clouds and damage patterns in strong alkali liquid (pH12.5) (Aluminium)
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(a)t=5min (b)t=120min

Fig. 9 Cavitation clouds and damage patterns in distilled water (pH0.7) (Carbon steel)

(a)t=5min (b)t=120min

Fig. 10 Cavitation clouds and damage patterns in strong acid liquid (pH0.5) (Carbon steel)

(a)t=5min (b)t=120min

Fig. 11 Cavitation clouds and damage patterns in strong alkali liquid (pH12.5) (Carbon steel)

[Sa



186 TR - KHEDY « H EERES

SIS RE Y VBRI NS, BB, W7 H D EAER (pHI12.5) hoFERETIE, B
BRI BIEO BRI EHE T 5.

B49, B 10 36 & OB 11121, ZKEK, MRMAER (pHO.5), B8 & U5 7 V4 ) HoKEEH (pH12.
Sy %U%%ﬁ%%@%vtT4®%W&%@%§@@E%ﬁ ExRT. £ (a) B L)
X, FhZh =5 B LV 120min TH S, K9 DFEHFARFP T, t=>5min 2BV CRBRFREOF
WML STEICH P F vy ET 4 PEHEIN S, [JUIIRAKTEZRY 0.4mm TH S, t=120min
T ARG RER LR T, BB ZEIREEIL, ¢=5min THERERO FEIC HBRROBERESEN S, =
120min T, HEBEAFBIEES T, FREINSZEOE Y MR EN T 5. BEHEKE
W (pHO.5) D F ¥ £ 4 &, ZRE/KFOFMHEEELL T b, BERFREIE, r=5min TERH
2D, b sEGEE S UHBR ORE E 72 60BRICE > TWwa, t=120min TlE, RH
20, BILBROLOFRALRYD, BETHEVWE y MYBHRI NS, HBRFESIIEEs 0
BB, ZOWETTIIRBREEEBOEGESNTEY, FR5ELBIESO 7 DREO AN
o T3,

Bl IcBT 2587 V4 ) HARER (pHI12.5) FOF v 7 4 8kHb, ZFKFIC BT AR L
FRTh 2, HABRFERMEIL, =5min TIE, K&K (pH7) A, Hhdeo B FERR OBk
DI S, t=120min T, REFBEIZEBG S0, RREI/NSZEOE y P BER S
Tw5, F/, HESTOERmMIABELR S,

4. #&

illl

REHMFy EF—v g VIBEABREE2H W7V A U EAKEBKR (pHILS~pHI2.5D
NaOH A¥EHR) b & @MKWK (pHO.5~pH4.6 O H,SO ZKIEHK) 12 2 LSRRI B
J 5 BRI OBEGEREE 2T, REKPORBR LHERN 2T/, o7, FxE7—va
VIHBERORENZEL, FvyET7—yv 3 VEEECLET pHELS L UBRRORE R E 2l
izl &7z, BEEREROF v E7 1 ORE & RBR R R OEERE & OBR, B8 LUK
BRR ORBERSICOWTHER L, BLrMEE2ENTLEROTEL kS,

(7N =7 LB 7 N5 ) ARBRHTHLUSEBESNZ, t=60min Ty ET7— a3 VG
B3, REKOEE LT S fEI0ET 5, iﬁ,ﬁﬁ%%%ﬁﬂ%m¢@%@ﬁ&ﬂ“
TR 4AFI e B, BTV VARERPICB D TEEINZ TV S =7 AKRA OB R
5T, FyEF— /q/%@hﬁ%kﬁMLﬁ%@k%xbﬂ%.7W\wﬁAﬁﬁ®*V
7 —y a2 VIEGERIC T TEREE OIS v,

Q) RIFHBMAKEWRR TF v EF —v 3 VIREENEE T 5. £72, BT VA VKEERFTY
FrETr—yvaVBHEERPZVEKRT S, (=120min X T 2 5EMAERB L OBRT v

# ) AKBEHOBEREIL, BKEAKOBE LT, BL4H3IBBL0 2G5, 8L, @
e CERE OB ET T 320, FrET—v s VIEBEORMEL S LTS,

QBN & FRRE OREAER T BT 28k0BEREE, RHARFICHAT 10~20%8ENT 5.

(FET7NVAVHATRTIWCET D70V =7 AR IO F v 7 4 1%, HRERFHE 2L
FREm o RAEL, BHORRE EbcHET 2, 2oL 20RFERR, B2k, &
FRERBCH I > THBIRE ZE y NPEHEEKR S h, HEEED QBT 5.

Gy WwFnoEElmEERCBW Ty, SRR IEOF » E7 4 BEML TBY, HBA R



BREEFETICBD 2% v ET —> 2 V1B 187

B o T > TRIEHSTI T 5, BREEERAETICE T 2508 b, ZEKDEE L
RICEBRAESREELZU v, LirL, BEEEER ST, SR ARSI b HE
DB, 2 OlivE LT BALSELF D 7z o I EER I RO OB 5.

AT DO—EI1X, R 9 FECTARIEW R ERMIE GREES 09650199) #3200 TiT-o72d
DTH5, ZIXELTHERET S,

X 3

1) Nanijo, H. SHIMA, A. TsuiiNo, T.: Formation of damage pits caused by cavitation in a polymer solution,
Nature, 320, 516-517, 1986.

2) Tsusino, T. SHIMA, A. NaNio, H.: Effects of various polymer additives on cavitation damage, Proc. Inst.
Mech. Eng., #200C, 231-235, 1986.

3) TswiNo, T.: Cavitation damage and noise spectra in a polymer solution, Ultrasonics, 25, 67-72, 1987.

4) ABE T, KEEE RO TEIENCBT 5 r EF — v a VEBIRIZTRY v w0, H
AERESE 13 HEERSHERE, 2, 61-62, 1995,

5) HBE, B OB, KIM— gakEEETe BT 5% v OF — Y a ViEE, HBAEBESRE
(B), 53, 3493-3497, 1987.

6) TsuiNo, T., SHIMA, A. and Oikawa, Y. Comparison of cavitation damage in various fire-resistant
hydraulic fluids, Proceedings of the 9th Inter. Sympo, Jet Cutting Tech., 651-657, 1988.

7) FE gk, BHRB, R¥ €, EHMEHE BN B IkFesUsRfloru—-Yar - ao-y
a VLRI T B L CENRBOFE, HABMY R EB), 54, 3082-3087, 1988.

8) Nawnjo, H., KURATA, Y., AsaNo, O., SANADA, N. and IKEucHI, J.: The effects of velocity and pressure
vibration on erosion-corrosion of mild steel in water, Science, Corrosion, 46-10, 837-842, 1990.

9) FEfk 5A, BHIRHE, B% &, HEMER @ BRSECHERFCsdiro-Yarcao-Yay
WRIET KWL D, Zairyo-to-Kankyo, 40, 395-400, 1991,

10) FEIEZEM | BEMENRTEOIIR & SR OME, BAERESEE, 94, 276-280, 1991,



	1.緒言
	2.実験装置と方法
	3.実験結果と考察
	3.1キャビテーション損傷量
	3.2キャビテーション損傷率
	3.3静腐食による損傷量
	3.4損傷量と pH値との関係
	3.5キャビティの様相と試験片表面の状態

	4.結言
	文献

