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Laser

Behavior of Laser-Induced Plasma, * Keyhole and Reflected Light during

Superimposed Beams of Different Wavelengths*

By JEICFEHA R, Mk Aokix, SESCEFR A and SESCE B4, o

This paper deals with the behavior of a keyhole and a laser-induced plasma observed during laser welding of several metals with a single

YAG laser or superimposed two beams through the -« -
understanding enhanced beam absorption due to
YAG laser beams were measured by photodiodes,
reflected-laser photodiode signal was investigated to * *
the behavior of a keyhole and a laser-induced plasma * *
a single beam and combined two different beams.
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+ ultra high-speed video camera, with the objective of
+ « two different wavelength laser beams. Moreover, reflected
+ and the relationship between the keyhole behavior and the
clarify rapid welding phenomena. It was observed that
during laser welding was considerably different between
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M EHE, E 6 mm DT LI =7 AE54 A5083 B X
W7 LI =7 A A1050, #JE 10 mm D A7 > L A §f SUS
30472 L NIHE 3 mm OFERATH Y, B D EF—TH D

22 EREE

A LEZL—VEBEZ, IVvFT7 /0 AR VA YAG
L—PEEE (1=1,064 nm, RAEHHTT 400W, B— 27 H
77 :6kW) B X Lee Laser #E8L Q A1 T4 2 @Ak L —
PHEE (SHG : 2=532nm, R AFEHHT) : 50W, ©—7 H
740 kW) THD. AP LR YAG L—HE, Rk
VX — : 150)/P, F RSV AE  30ms NTHA &L 2
EREZBBICRETE, X7 743 (27 :0.6mm) &
DIBREESND. AR CIHERER AW, Q XA v T
SHG YAG L —#%, LD Jihi2 Nd : YAG L —H¥ D HARE
1,064 nm DEFEFIR A HF T (Acusto-Optic : AO) FNHIT
LoTQAA v TF AU 7L, EAEES LBO fEHIZLY
532 nm IZEFS N b O TH D, JEEEIL 5~50 kHz DFH
T, 1kHz DM TRETES. 2D Q AA vF SHGYAG L
— IR —NLEETDHETICH IBREORMZ ET 57
W, NU—F=x ) 7EEERE L) OREE
BT B CEBREIT o 72, AP VA YAG L—F L Q A
A vF SHGYAG L — V&2 EHESE S0, Fiies 2

FRELTHTOE—LAR =20 —ARKE R L 91
L, FEAEERE =100 mm O L X TENX Lz, BWHIT 0.6
mm/s DFE TITo 72,
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BRI D AD BT 74Pk A S, F—F—
NV OFRE & G B ORI Z RIRRIC T o /2. i3
& & ZDOREXE Fig. 1 IZRT. ANVc@#EE T4+ A F
%, K 40,500 =</F> (DA%, fs LFLd) £ ORI
BT TH D NAC K7 ¥ 71 HS-4540 TH 5. milfE
B A F VMR N6 LTI 60 EEIZERIE L, 40,500 f/s T
¥R NVREBHOBRELTol. 74 MEA A — RiT,
AR =7 Ao Em#E O 7 YT 7 C6386
T, 74 NAF—FENHEL ES 1mDOX7 714 S(NA:
0.56) ZAWTZNTED. 7 b A A— NiXEehmE o5t
LT80° , 45° BLNI0° ICEEL. 74 hFAA—F
DO L7E 51 AD 77 A4 HI2 X v 100 kHz O
T — & WU CHL Y A A TS, IAERR ISR A & 0 HER
B SVAYAG V=V OBREZHT D7D, 7+ MFAF
— FHICERE VA YAG V—FEHFATHT 14—
(1,064%=3 nm) & Q AA »F SHG YAG L' —V D E %5
BIHy NTDEXA /a7 IT7—BHLE. $—F
—NVEEMBIZEO T D ORBAHEIR & LTI Spectra-Physics
#E5I BeamLok2060 @ Ar"L—#% (A=514.5nm, Pe=2W) %
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PHEEEED A TVZIHL, B —R— IV EENT
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B — (5145 : +7nm) ZHEFH L=,

Fiz, L—YHIE T T A EHOBILT, mEEET A D
A5 (40,500 f/s) T, L—HFE—LBHTK L TEAFEID
WE L.

L— Y HRSERNCIIEEIEmZ = I U —#k 400 FTHE L
7otk WEE T | D UACIRIE LB T B AR T Lo, R
BHIERABEICREL, L—VRIHI He >— L FH X (30
Jmin) F2IF—H N2 —L KA A (30 /min) & L <K
LAFTITo 7.
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Fig. 51X SUS304 (BT A B EEE L —FRFIC L 55
7T X~ R A 273, BEERRE L—F 0L,
Q AA »F SHGYAG L —HTlE, T U —40W, /LA
JEEER 10 kHz T, EOMOSAEE Fig. 4 LR—TH 5. Q
A A v F SHG YAG L —H|L 100 us EIZRE SN TED,
ZTDT T A<Dl E B @), (b), (), ()BIPWITRT. B
AHFI—1260 us D)% Q AA »F SHG YAG L —H Bl
FHC X BN 7 A~%2/RLTEY, FBEMEETTHHZ &
Whns. (b), (BIV>G)IE, EERHKOTT X<vTh
D, FEOLIREIIHIMR OBE LV RV, F, 7T D
FCTREE TR O EE L — VR 2 2 EANCIETW

TEMRBEEIND. TbL, 7T AwFEIIT RIS 100
us DEHTH LI EETHZ L Rbhot-. BRFEEREL
— PRI L DHRT T X<, () Th K& L, EBAW IV
ARSI L DELS L, TOMELEV. £, BE
M s, FEARFE VA YAG b —VFREHE T % OWREHIZ Q
AA v F SHGYAG L —HBHEH I D &, ZORIHEIL
HMBHOBF @IV ENZ ENbNnD. &5, (9B &
VM) TIE, ANy ZBRAGOIRICA LN S, Zhit, Fig
4 DFARP VA YAG L —FHMBE TR 6otz
LOTHSD.
UEOfERENS, RERERL —VFRFFOHERLY T X
<%, HEAE VA YAG L — Y HEMPBEHEIFOFBKL ST X<
LRI FENLIED, ML EBL, ZOMELENI &0
M L. Lo CEAE LR YAG L—F B — A,
QAA v F SHGYAG L —FHMIBEHIC XV BV o —h—
PR SN <, F—F— BB RELAY, &
blz, £OF—FR—)LHIZHN Q A1 »F SHG YAG L —
FE—2NEOEGITHRVIELEASRZZ), B ER
B L —FRERIIT I VES R, WAL 72
T EBHEEIND.

33 BREREEEL—HIZHEIT5F—R—ILEH

FFEL BN FEA /UL 2 YAG L — W B AR S & Bl
EU—VELRIZITV, Bt e 3 —FR— LB OEHo4
BRI A mEE T A AT CEE L.

AS5083 DO HAMIBHEFOFE R % Fig. 6 I[R”T. F—Ah—
1%, 7OV A L — YRS 2 DR B CTIERR S, TR -
720, <otz REE EHITHMLWER Lz, F—7K
— R, AT ImmBEEIC/RY, BXF430 us O

SUS304, f4¢=0 mm, He ( 30 #/min ), nr= 40,500 ( f/s )
lo pulsed YAG laser : P, =5.5kW, E=27.5]/P, =5 ms

(a) 148.15us | (b)814.81 us

(c) 962.96 us

(d)1111.11 ps | (e) 1703.70 us

(f) 2666.67 ps | (g) 3133.58 ps

(h) 3753.09 ps

() 5259.26

(i) 4419.57 ps
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