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Abstract

and initial parameters of detonation wave’s surface were calculated by using C — ] theory of detonation wave model.

The initial parameters laser-supported detonation wave and relationship between laser power density

Two-dimensional model of self-emission expansion development under both restraint layer and target constraint was es-
tablished by using hydromechanical method. Then by using Fluent, the hydromechanics analytical software, detonation

wave pressure and axis velocity distribution after laser shock processing of different time were found out. Simulation re-

sult was consistent with test result of surface residual stress distribution of effectively shocked GH742 specimen.
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Fig. 1  Principle of laser shock peening
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Fig.4 Detonation wave pressure distribution for different time

after laser shock processing
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Fig.5 Detonation wave axis velocity distribution for different

time of after laser shock processing
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Fig. 6 Surface residual stress distribution of GH742

specimen after laser shocked

4 i

ARSI C - ] R EADRAR RSB h
SRR B 7RO RS TS BEK PO R ) i
SRR AP IR T 27 B Dy ST T AR R
WS PR T — YRR ST IR AL JE ] Fluent 2K AH4))
BT 7 0.99 GPa W) iR 5y B33 I A & et 12, 1%
FW TR AP AV LSRRI R R VAR
YERIR , IS IR TE AR Z MY i — A Rl i Tk
DX, RS R Ty, R IR T ARSI R 08 5 1 %
ANAE = AR ) =t SU WL I W A W
JRrHB I G X, S0 R AR R, I A s g £ o
BEGR AR R H 5R ALRORA B R Ay, S5 R
5 GH742 06 il IR A IS SR 3 AR D 1 23 A Y
SLEER—EL

S 3k

1 JRAREE, SO BR. WOt drsi fe R B AR
B R BERBIESY. o [E0E,2002529(8) 1751 ~ 754

2 Chu Jinn P, Ph. D. Microstructure and mechanical prop-
erties of laser shocked iron-based alloys. University of Illinois at
Urbana-Champaign, 1992 .4 ~33

3 HOKER. BOLM I AL B AR S S R B S5 A BT
FU. B AL B R A R Rk 1995

4 Fabbro R, Fournier J, Ballard P et al. Physical study of
laser-produced plasma in confined geometry. J. Appl. Phys. ,
1990;68(2) ;775 ~784

5 Peyre P, Fabbro R. Laser shock processing: a review of
the physics and applications. Opt. and Quantum Electron. , 1995 ;
27(12).1 213 ~1 229

6  Igor Zinovik, Alex Povitsky. Modeling of vapor-droplet
plumes ablated from multiple spots. Applied Surface Science,
20072536 371 ~6 376

T R, B WOEM RN S 8 A IRIT i i
SRR , 2006526 (6) :31 ~37

8RR, EREUE, RIIEEE. JOL T I BRI A
FAEREIE BT ST, HOEAE ,2000521(3) 20 ~22

9 XA, BN, £ . SERRZ RO O i A3
SR . E O ,2000527(10) 1937 ~940

10 Z4Ed. — 4R W5 e dbat: ERy L
fiAt:,2003 :394 ~ 401

11 B 2R P74, fi 2 A sl Aot s A Ll o
S S TR ,20075(4) 58 ~59 (REE R )



