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Formation Mechanism and Prevention of Defects
in Pulsed Laser Welding

A F=, 24, A 35, A 99
L e

LA A AREL, 284 - 045 dold $UFE A7) Ael, dolq SHUA U@ 22
B3 a3 AYHY Bl 98 SHAFY 4 oHIEE FPen, YAHE BYPsle 3
g BHoz s YWY ATE Yotz Yot

el WV ME, B2 YGAACIA $HA {71 Edhznte}l 4 E(molten pool) 2 7]
9 ABE 2u% AF A9 olgsted B, 47] Fdzcis AT AsH vaye
B3 FIsat. & Raddt, £8% 2e $US4H 7 B(porosity) 5 SHAT A4
g PNE dolq B Yl gyl Bael Abstm, 2w f719E Edze 2 slE
AEE 2N BHEoR AUSYOR FAAZHC] SABE Hetm, 1T A4 - wA o3}
Uge 2 A2¢ Ak

2. 48As 2 A48T AgAsE, ¢FUE $EAS083 2ddl27 STS316eth & Mg
9o B #o]A ZAbA Ao onlelAl Nod00e s dntsln olEez gxs ) dolA 713
FAE 21mse] HAHAY AojYP NdYAG oA FA ot #ojd &HAYY 23& AZAx
gl 74 % FEAE oo Hule FAHT Ayl G Bande HolA W& GI solud
oz} AFat, Arke EA471FAA 2% £4& 51, Zd=vs} 8§ F F 71EY AES
gEs ik

3. 49a% 2 13 dold A RAAEH 1 A% JEE WA, F7HE Bz
B2 AE ATS AR, 71T 5 SHATA 44 vAUZT BA ekl zAletg
o & 4gel ol 8% dolA B Yo WEAQ | F Fig. o] Uehdth ¢, Fig. 2 2 Fig.
3%, Fig. 19 B238e Aol 2AA, 5342 Feelde Sehzv 3 7187452 22 v
B PES A8 Uehdth Fig 225, A48 Z23390 g dold 24} Axe] §7)
Zejzvle] AE2) A4 (Streak image) 71E AFE BAS A7k 2dge & 4 Ak FAol
HE, dolA 918 FEE Fb) met 2uy AYE Fuss 349 Foacvle] 4P g
o BAAF Sol HelWth W, AAY = Yol Aot S FHY AT wolz Utk
Z, Banyel Aoldl d& NEASY FHshsh 2ny 4L Al F AL ¢ F AT
Fig. 3014, god 243 ¥& 35299 Y9 PeriodD) HY% H8e H4Ue el
ooz we A& JYPeriodl)ANN 71EATS UehiltH, AEAZ 2 wsrt
PART Jee &+ Utk FFEAY Astel meA & AFe, Amol 2ARNE U A
Aol HIHE o 800mZ FE 500mZ HobAm gick waM dold W BT 2] Astel o
34 £ F dRol 4L 12d AFe A P, 2 PolE @A L AT 5 A
olsh ge WxAYEe AEANY B3P, §¢ T UR NFFHAAS} $UPOE o Fan, A
Ho2 AWE §HAAI dolAR Uge $HAR VY VFERY FAsGh o)A 53
FYstel HYY HYe HWH HEAPOEA 4%l AUIE sEY Aoz AR I
93, ¢A Y48 7EAAE 71F] B B 4 Yee RAFH Yok
AW D YEE B %8 001LE 2AGSERNE He

1 I bl

8 T v T 8 T Y T b M T"iﬂ'
— 6 i B — L : H i H I
£° £
< af 1 <,
a2t ] 2,
a. a {

o i n T 0

0 5 10 15 0 5 _ 10 15
Time, t (ms) Time, t{ms)
(a) rectangular shape (b) controlled power shape

Fig. 1 Output power shapes of pulsed Nd:YAG laser.
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Fig. 2 Laser-Induced plasma and keyhole images at initial period
of pulsed laser irradiation (in Fig.1).
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Fig. 3 Transition of keyhole behavior obtained by controlling power
shape in pulsed laser welding, making a comparison between
two period in Fig.l.



