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Abstract: Liquid-assisted laser machining is a composite manufacturing technology. Depending on its unique
characteristics and advantages, it already has been received widely attention and applications in the field of manu-
facturing. The technology has become a hot spot in the interaction between laser and liquid medium. In this paper,
the research status of shock wave and high-speed micro-jet pressure in liquid-assisted laser process is reviewed.
The mechanism, the basic characteristics of pressure and the factors that affect the pressure in the process of lig-
uid-assisted laser machining are resumed. The research method and the latest progress of the pressure phenom-
enon in the laser wet machining are mainly introduced. The advantages and disadvantages of these pressure de-
tection methods are summarized. Finally, the applications of liquid-assisted laser machining in related fields are in-
troduced and the prospects of this technology are summarized.
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Fig. 1 The three modes of micro-jet formation!'l. (a) The jet
formed by a hemispherical cavity attached to the wall. (b) The jet

formed by a cavity entering a gradient pressure region. (c) The jet
formed by cavity near the wall.

2.2 RIREEBNEE N Tid A2 ch AU DB AR4HE
TG B BOEIN T A = A A S et 4y .



DOI: 10.3969/).issn.1003-501X.2017.04.001

FEFIBIHRAN . T7 1ol FEE BE LS A I T 45 R A
MESHOCH KR RER . IRATERR  HOER AN
[ T B 2 A P B ARG A o Tl 2 B 7
I SRR A B0 N T b B B sh 25
FEIET, WOLRERMOR, AHINIE Y S5 B 1A RE i
R, TRl LB o [RIA5EE TATE Y b
By S 0 RUN-2 SV T I EL DY REBUSER DIt 38
ZIa A AR, IS A K S K
A R HFoRE 2 i BRI . Hh T2 T AR AN
AN TR, 2 Y A — R Kk sl A 38 5 7 100 s
Zed, MR AP IR T 1 ps 267, il
WM 7 AT WS (R LR, i LA A
TR, s R R TR AR R
A RO A BB R AR08, TR R d AR
/N B BERTATIE RCHS 16 [P BE TRT B RUR R, e EAT AR )
TR o 38 RV BO I T A 2= A2 1
B, DRI AN b i e ) BV FHVE IR 3 /N

2.3 EMEANEZER

1) BOtRER . BOGREE L MEOLE TR
MELRR, —iH, BOCHRIKh iR B E 8
TR LS MR AR R, 3R 5 55 B A S s vt ik
Bl R A i et He RN 2 LIS KOY B e S A Ui
KR R 7. Oy —Jr T, SRR A IR
PR —E BE,  ARBHOGEE R R ARRE A A B AR Y
HFEEE, NEAERENNEL. HHh, S
HABERM:, X2 iReat, mioGae s
ARG TN R . PR T ASEOES
TSI ) ST 3, BEEEHTBOGRER AN, 5
Ty AR 2 R S ORI ASHEO
RERERR, OB S RE AN AR K, 25 Wbt K T
7 A S B A e AR R AR

2) WAKAY KB . Popinet 5 Zaleskil' i i X}
Navier-Stokes Ty FEEU(ER AR,  SIORN P XT T [ BE 1 i
2 RSP RA RS AT BT S, R
ORGSR INET, ST BN s R 5 ) 32
B2 WAR/NTC RN S RIS, X F5 IR 5T
LG R IR X R G AT T 28 Wt9, JFH
KA BR 22 0B E R L B UE AN R 2 1 i A
AR AR . WSS B A i 5 KA
7 A BRI [ RE T b AR A SRR WIS TR
PR 7 A5 I I RS R R, D N A2 S o
77, Pz AR e o kK3 i RGP i

383

FRURAESR A, WIFSE R BRSPS T RERIFEHLIEHT
B == Y ARG/ N T3S 5 BERETERS I, FCRZ i 5
N8

3) RIMGK TR o WA 5K T K 22 B RE
izl , 3B 2 AR A KB, 8 R
KN A A TGS R, TR OB i e U i
AT AR, Fimak @R, =EaEAsEn
RREARE/D, 2B R g™ 2N
RIS T AR, A T =SB D,
BT AW IGEE I AR K AR A 5 K
JIER g A P AR, ™ A= s by gt okl
4) FE XTSRS RO A s R A
RO A MR KPR RE 23 Tl ) 2R S G . S
FERI, FEERAHAX TR R, BOEE
BRSO RGO, Bk sz, Bk
BB, 2SR IR EERAR, DTS MR 215t
I ek IR MVRE T folc S X WA A i ) vk i A
FEd1e YangU'OBFFE AL, & RGN Sy g n]
VAR R AR 7 S i I SRS DU i
SR A Y e B AR IR, HR A R
S HAESHEWRERENE.

5) WOLIR A AR [ BE [T REET by T [T BE TR A9 7
15, ZE KRR AL S2 S|, A= ik (4 L
FREFER— RS 25, A bG8 1) [ ARE
R sl Ko™ A 23 2 Y I T4 1) BE 1T ) S A S e
Vogel("V 25 Ak BRI U 3 J3E 175 16) 5 9O 3] T B
I TCERINEL U y=L Ruax, L} TETRETHT 2560 FE RS
Rinox MR AEIIR R . ZIRRSHITESER
R AR p TELHE R b ek RV R0 i BE i 18
TR

3 ANFHEFZIRENIMRAVEINL
N

BRRRE

BB R BB TS M HER A R 25
MR —HEER B —Fh 7%, HAEROLT B asif s
BRI HIAR Tz . BRI, B
IRRBE B TR A B e g — 4R R i
o RSB T] AT I 10 s s L R G B,
PR AR A BEAN A AT LA ) el FIRUR IR A RE Y
T 5 0 1) et e T SR/ N T U YK B s g 28 =X (1) 3
XL Rl

3.1



V- 0,C, C
s W
A v RSHRGEE KA, o
BE K. [RRERT, p,
p RKERE T
TROEAE LR A m R AR EO G g K  RE
M. CEE=FORFRERRAR T A2 fdnsE, -t gk
PREARGE T v e MGG S D) S . BFY
A3 HTIA ARG M ZR 500 N PR VR AR 225 0 05t K Bsf 25 94 o0
P, R B, 23 R RS B e At A bl D
REHEXTAME ST o Yang!'F) H e M2 HLAAHE 2] Nd:
YAG HOCAE BB T 525 8 R f
K 2 Fis. ATRATE ISR 2], fEZS st KEHE R T
F 1) BE THT PR BRSO o P X124 25030 o o 5 (SO
AT R 2 b s A R P B S YR R 1 3%
AT, WK 3 s . RIEEOEE niR )
P R A IR, 2PN, i)
ARSI B, I B BB 5 FLIIE T aX — 2551 .

¢, 73 B A AR
¢, DA XH 7 [T R 4 2 JEE TR 3

- o 000000

' |

v ¢ @ '

AL p_¢

|

B2 FHRBEHIAGEEEE W6 Rl
Fig. 2 Bubble high-speed photography images near
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Fig. 6 Underwater pressure signal generated by laser-
induced shockwave in the water 2.
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Table 1 The characteristics of various pressure detection methods.
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