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Surface Enhancement of Metallic Materials by Means of Cavitation Shotless Peening

WAL KR F R LR il ¥ Hitoshi SOYAMA

Cavitation normally causes severe damage in hydraulic machinery such as pumps and valves. However,
cavitation impact can be used for surface enhancement as same way as shot peening. The peening method
using cavitation impacts are called “cavitation shotless peening (CSP)” as shots are not required. The great
advantage of CSP is that the peened surface is smoother than shot peened one. This is one of reasons why
impovement of fatigue strength of metallic materials peened by CSP is better than that of shot peening. In
case of CSP, the cavitation bubbles were normally produced by injecting a high-speed water jet into a water
filled chamber. This type of jet with cavitation named as a cavitating jet in water. Recently, a cavitating jet
in air without a water filled chamber was successfully realized by injecting a high-speed water jet into a
low-speed water jet, which is injecting into air, using a concentric nozzle. The ability of a cavitating jet in air
is larger than that of a cavitating jet in water and a normal water jet in air. The ability of a cavitating jet in

water with associated jet at optimum condition is also greater than that of a cavitating jet in water without jet.

Keywords.

Surface Modification, Peening, Residual Stress, Fatigue Strength, Cavitation, Jet

1. #&

Xyr BT —va i, TOKRAORREERIC BT
BREHEZEL, Vo0V T T 8 OFEREERIC B
FHBEEZ 5 2 501, ZOF ¥ T — a VEE %,
vay b= FEGP2] DT EL, BBRMEIES
MELT D —= JICEDFIAT 5 Z ENFARTH
5B14, ¥¥ET—va VERANCL A= T
i, Ya vy bEMNBELLRVWOT, ¥y ET5F—/g 0 -
vavy bR« == (CSP) & FEE[5]{12].

CSP Cix, Yy bE2HWEWVWDT, av Mk
DEEEMAE U TIC = I L BRI S 08
KA SP XD bR KREPEONTHD, vav b
DENR LT F I x— g BT ARER W,
vay MBALRVWIRE R EE Y= TE D,
e EORERD D, ETZNETIZCSPIZL Y SP LL
I FTREE & A ETE D & OREDNH B[6][7][12].

CSP Tk, —RICiX, KERT= LA mEE Ak
WAEER L XYy BT —2a VERESED, FE,
Soyama i CSP D 72912, KRR & &k
L TEDHLERIC EmEKER ] 3T Z &1k b,
KREWIZ LI A ERWD Z L7, KREFICEER
¥y b7 —a VIEREERT D IRPFyET—>
ST ¥, T980-8579 BRI AT HER A
FHEE 6-6-01, RILXKFRFER L EHER, B
022-795-6891, e-mail:soyama@mm.mech.tohoku.ac.jp

m

a VIER) ARB L, ZHUCH LT, KSR,
SRDK i 7o U T AR s K IE i & v B Rk
KXy © 7 —va VR CIEEZ LICT D,
Soyama i, Fal{b LTZ&RHF X ¥ £ 75— g VIERRI,
KPAKERSOVDWPE T 4 —F—Tx v b (KA
W) XD BIMTREANKTHDZ EEEIFL, EHIC
K[ F ¥ BT — 3 UERROBREMETE & 78 L7,
AFRTHE, FrET—va bRy Er—
3 UIERICOWTHRR T 5 & & b, SEOX ¥ BT
— ¥ a VEFEEROT CSP %17 - - 8& O sk
6] b ROEREIR BRI B DV TR 5, ‘

2. ¥vEF—3y

Xy BT —va B IIREOEENE KL TELMN
T L CRENTURIZ 2 DBR T, EAREET S &,
SIAPBEICR D, TOBICRIILFig 1 O X 5 %
Bz L[15], MATZES OWENET m/s ICbEL, &
nNe~vA7alzy F MRS, RN EREIZH
ETLDICHERL, TOBICEREZ4ECS, &
NoDvwAr7uyxy MOEBRFICEL W &RMEE b
WML S D X5 RERNERET D, L,
I BmBREEZ 525 F Y T — Y g UdB—
RIL TR <, Fig. 2 1R T & 5 RIS 5722 514
HISIES T H[16], MRS T, KIFIDOHERH
LRIDORAEEDIRE Y, REPIBEMICAET S Z LI

— 238 —



Fig. 1 Micro-jet in single spherical bubble

Fig.2 Severe erosive string cavitation

I OEBRINKIRDEEZONTVD, FrET—
va VEBHE Y= SICEPFRIRT 2729010,

FREOMAKIES A BEE CRAESEIBEND D,

F DI, FBHE DIX, FEKEREZ KPICES LT,

EEKEROEBICX Y BT —va v ERESHEDF
Y ETF— g VEREROTWDS, ZhE TIIKER
B E OB R EBIC LV RESE Xy BT — Ve
YEAWT, FORIBHEROFRENIC X DEREERE
JESTEARRE S TWEAT[18], ¥¥ BT —T a3
VEEANEL A DR TR ERLZENT
P, FEXYET—Ta VOREFERLBESNT
W, B JICAEMRIHTE Sy ET—Va Yy
g OORERE & Fig. 3 1Z/~37[19], Fig. 4 1243, Fig. 3 D X
9 BRI EE R & ONC Rl B U 201 & 2 BRI
HBizESW Xy 57— g UETROBER Z R,

J RV AT — MR O B BB, REKE
WEDL Y ORAMBIZAE L 227 LR EOEE
HeF Yy ETF—a VBRHAEL, TR TRIZENRD
DREPE>»TRERF Y ET— v a VERWREEZFEKRT D,
IDOXF ¥ BT —va VRIEENEZRT L L, ARKRD
MRS ETERE L, N TEO—BBHRET S, X
YEF— g VIBHETIE, ZoXyET—varxig
FVIH kHz THRHEEND Z EBRHALNICR>TEY,

B CER AP K MRS ERBETE D, 2

Round string cavitation

String cévitation in shear layer

Cavitation cloud

Impinging surface

Fig.4 Schematic diagram of cavitating jet
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Fig. 5 Appearance of a cavitating jet in air
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