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Abstract

Firstly, the picosecond laser technology is introduced by comparing the long pulse laser with the
short pulse laser. Secondly, the development history of the picosecond laser technology is de-
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scribed. Thirdly, the development status of the domestic and foreign picosecond laser technology
is introduced. Then, the physical process of picosecond laser pulse formation based on SESAM
passive mode locking technology is described, including nonlinear amplification stage, nonlinear
absorption stage and line. In addition, the advantages and applications of picosecond laser
processing technology are introduced. The application of picosecond laser processing technology
includes metal drilling, marking, cutting, surface structure, surface cleaning and so on. Finally, by
comparing the advantages and disadvantages of nanosecond, picosecond and femtosecond laser
technology, the future prospect of picosecond laser technology is expressed.
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Figure 1. Schematic diagram of long pulse laser processing
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Figure 2. The processing effect of long pulse laser processing, short pulse la-
ser processing and ultra short pulse laser processing
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Figure 3. SESAM device
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Table 1. Development of picosecond laser technology
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Hl, 5 BT EASMA L B LR, A EZoR A TRIEES, CIEEE L
7] K[ Coherent AR5, T FHEREMBOCTIZINAKET M. DEEMEEK AR H], EEE
PR A R SO TEONEARSEEL 1 200 W PO RE R F i, T HOGRBURARF 4, 230 K4
M AERIE TARE IR, s RO TR 3% . 132 E ) Coherent 24w MIA 2L T E 4R & h %
K RG22 PATWIBORITT %, R BRSOG4 0% e R AR =) 17 50 W (8],

El A 9% B AP O SR KB 705 B RV S A0 e, (R AE AR RPN B2 055 0 71 A [ R SR ) 52
FT, BAT-BEAEBED AR, F5 R b E R B SRR FC T 7T 0 -5 585 A1 A B 20 ) L s R
B = PERE SESAM 83FRIMT, IR ARERE BGRME 1 iZ AT xs [E A0 S OB E T HL IR 7 0 i
BME EPERE SESAM #fFE 2L Ty T £L 28 B A= dh SEINAL TS, 9B E SO TEAR MR EIEN T —
BRI o

3. ET SESAM KR # BBk RO BT 72

f£ SESAM SO G a7 AL AP IO K i RO R S BT agf a2 o — R AN U £ Jok v BT ok
BRLKIF[9]. T RS FE R 4 AR 3 AN B

1) &R

FERILE T2 e ik A SO e e & &, 1 BARZ IS, SEEOLIK T
SRR EAE R E o T HIX AP B N Re & ELEUIC, 2B 2] SESAM S (I i, SESAM g2/ A2 i
IR, XK e AR MR, AR UL SESAM i i) T IR IS S8 ik, T 56 ik b DU IR A A5/
AN SESAM 2314 IS5 MIFFPERI RN, Selikph 2t SESAM S, BAdHEFEOCN R )5, #otms
FRBNZNMETROR, 02 D 17 T TSR Sk, 10 S5 Bk e M TBORAS D e 8R40 S5 Bk b i 242 1010 RIS, 7
ORI AR b, A TIRBAE, TRk S 58 B2 AR AT, BOBOR NG 5 AR 15 50 -~ .

2) ARZ IR

YRR RASE, MIESE SESAM _ERDGIA S| — @R, ENReRE— PN, o kAR
FIRAN . SESAM H IR IS4 SRR LR PR L, s bk i R BG 5, 1T R 22 g5 ik 2 W SoR R, i DK
SRR FE AR AR 1]

3) LeiHTBOR

LRk G AR BRSO AN BS 5 2RE6 ARAIR M AR A7 S 31 ] o T R e o ol A ) g ks
PRI S8 A BT I, B ) R TR R 2 A R 43 2 T R ORI A SR, SRS HEAT ORIk B S B
Sy IXE Sk 2 b, BT CABORER /D, ANk S AN Wb g 3], ek BEAS B R . K TE 10— R A0k
M12].

4. KRN AROA
[ BERD WOR I T 200 513 [14] [15] [16), B Z R &AM AL, @4 Tk, By, &

DOI: 10.12677/0€.2020.103010 78 HEHT


https://doi.org/10.12677/oe.2020.103010

BRiETe 4%

HEGET]. N2 UAEARRH S
4.1. £BhFL18] [19] [20]

T F, — A A ORI T @ ilal, (ERIN T RRCRARREEAR, el &5k B
S, A IR EEAAT . AR BOCHR B Ao I T, I TR R AR A, AR
8, Wl 4 S FoR.

TN AR AL, FERBRAR L, N T RERS AR I M T OO R EOR, Il SRR AT LT
RGN NL e FTAEST LRI RE 2 b, O AR FT i ok A AR £ 52 P B A JER AR AR E 1
Ji AL A R DR IXAS [ e BRSO IN T e — NS (I 521 BbAh, HRLERL, K. ) B
A AR T AR ] B ARO G HEAT RO L R BUR R AL 22]

20 ym
L ]

Figure 4. Surface morphology of nanosecond
laser drilling
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Figure 5. Surface morphology of picosecond
laser drilling
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Figure 6. Different effects of picosecond laser and nano-
second laser on polycarbonate materials
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Figure 7. Comparison of femtosecond laser, picosecond laser and nanose-
cond laser processing (a) femtosecond laser processing; (b) picosecond la-
ser processing; (c¢) nanosecond laser processing
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Figure 8. Picosecond laser processing of various cardiovascular stents (a)
Cobalt chromium alloy; (b) Silver; (c) Titanium; (d) Polymer materials
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Figure 9. Welding pin
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