24 2 Vol. 24 ,No. 2
2000 4 LASER TECHNOLOGY April ,2000

( , ,430074)

Investigation on melting pool behavior and defects of laser welding

Zheng Qiguang, Gu Jianhui , Wang Tao, Wang Zhongke, Tao Xingzhi
(Nationa Laboratory of Laser Technology ,HU ST ,Wuhan ,430074)
Duan Aigin
(High Energy Beam Procesdng L aboratory of Nationd Defense)

Abgtract : In thispgper ,a mathematica modd of keyhole mechanism of laser degp weding has been
andyzed. We studied the rdationship of (the stability of weld pool with metalic vapor pressure and the re-
lationship of metalic vapor with plasma The efect of laser weld parameters(induding laser mode ,laser
power focus ng condition ,we ding peed and asistant gas etc. ) on weld pool behavior have been invedti-
gated in detal. Findly ,we a9 have anayzed the weld pool behavior rdated weld structure and defects
(such as crack and porosty etc.) .
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Fg.4 Schematic of keyhole motion and porosity formation process observed in CO; laser welding of low carbon sted

) He ,Ar ,N; Fg.5 The porosty digribution of laser welding of 18CrMnTi
H-, a—porogty digribution b—the weld pool porosty

( ) 5
18CrMnTi ,
N> JAT
Fg.6 The morphology of the gas porosty
a—porosty morphology b —magpnification of porodty ¢ —nterior 6 6
wall of porosity , N, ,
(1)
: ;(2) Ar N ;(3)

;(4) ,



94

2000 4

18CrMnTi , 140mm
1mm, Ar '
10L/ min, 100 , 5mm
, ( 7) 7kW CO,
( ) , 6mm, 1. 25mm,
2. 2mm/ min ' 15L/ min, Fg.7 Wed seam without porodty
33
8 18CrMnTi
, , (1)
- ;(2)
Fig.8 The microstructure of laser welding 1(3)

© 0N O O b~ WN PP

e =
w N Pk O

a—sructure of laser weld ssam b —structure
of heat-effect zone of laser weld

18CrMnTi 200 300

Fg.9 Crack of laser welding
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Sudy on aerodynamic nozzle specialized for laser welding

Tang Xiahui, Zhu Haihong, Zhu Guofu, Li Shiming, Li Zaiguang
(Nationa Engineering Research Center for Laser Processing,HUST ,Wuhan ,430074)

Abgtract : In this paper , an aerodynamic nozzle was investigated for protecting the beam ddiveray
system and preventing optics pollution from gected particle vaporized on metdlic surface during high
power CO; laser welding. The suitable nozzle structure was desgned on the bagsof theoereticad andyss
on moving trgectory of the gected particle. The comparing experiments between aerodynamic nozzle and
ordinary nozzle were performed to examine the influence of optics pollution on loss of laser power ,
porosty percentage of weld-section; and dficient penetration depth, and d to ingect the distrubution
of gected particle on optics during laser welding. The studied results show that the aerodynamic nazzle
substantialy reduced the particle amount on the optics, 9 the loss of the laser power ddivered to the
workpiece was reduced , the efective weld lentgh was increased. The examination of the weld structure
ensured that there was no interference with the quaity of the weld due to the crossflow.
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