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Fomation M echanisn of Pores in Partial Penetration Weld for Titanium A lloy
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Absract A study on the porosity of titanium alloys in laserwelding is carried out Themicrostructures in au-
togenous laser welding for titanium alloys are exanined t determine the distribution locations and quantities of po-
rosity under different technology paraneters In order o exanine the effect of the oxide on porosity fomation, pick-
led and unpickled tesipieces are prepared for canparion The reaults indicate a lot of macro pores exist in the par-
tial penetration weld, and no evident proof indicates that the pickling of the gpecimen can suppress the pore foma-
tion A ccording 1o the location and size of the pores, they can be divided o typeand  type of pore According ©
the experment reaults the fomation mechanisn of | type of pore is found out

Key words Porosity, L aser welding, Titanium alloy

[3]

, (4] o,
Kutsund :
83% , 8% ,
Matsunava ! X
2004 - 12 - 20; - 2005 - 01 - 17
11972

2006 3 — 51 —



2 22

21 PRC2000 Co, ,
TC1 : 2 KW, TEMOL ,
, 100 mm %100 mm X1 5 =125mm  ZnSn , <02
mm 1 mm X ,
1 TC1 ,
Tah 1 Chanical canposition and mechanical properties of TC1 3
TTiCI/%(m I\:In 0, /MPa 3 /% a/(°) 2 , )
20 138 750 25 60 ! !
2

Tab 2 W elding parameter sand reaults

/R /m min~*
1# 16 05
2# 16 16
3" 16 21
4* 16 27
5% 16 05
6" 16 16
7 1 21
8* 16 27
9* 12 27 100 mm , 140, 0 31 mm
10* 12 33 100 mm ) 137, 0 25 mm
11* 12 37 100 mm , 62, 0 2mm
12% 12 43 100 mm , 57, 0 14 mm
13* 12 27 100 mm ) 106, 0 30 mm
14* 12 33 100 mm ) 134, 0 25 mm
15* 12 37 100 mm , 110, 0 2 mm
16" 12 43 ,
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Fig 1 Amount of pores in pickled and unpickled tespieces
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Fig 3 Poresdistribution in longitudinal section
of Na 9 ecimen
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Fig 2 Poresdistribution in longitudinal section of pickled 4 el
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' Fig 4 Keyhole profile in longitudinal section of weld
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Fig 5 Model of concave formation at behind of keyhole
developed by M atsunava
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