Japan Wl ding Society

114 V—YBEERBCBIZ2GBLURAT ULV AMOERE

CRETEZERGEOEE
RIERFRERTAUER OF & Bz, EE #
BB AN FERT FA
Nitrogen Absorption by Iron and Stainless Steel during Laser Welding
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Table 1 Chemical compositions of materials used/mass%

C Si Mn P S Ni Cr (@) N

Iron 0.009 0.009 |0.003| 0.002 | 0.004 - - 0.0019 | 0.0017

Fe-20Cr-10Ni | 0.001 0.01 0.01 | 0.001 [ 0.003 [ 9.939 } 19.705| 0.0007 { 0.0107

0.10F Tron" T ' T ' ! Fe-20Cr-10Ni | ) ' ) '
| & GTA welding 03 € GTA welding o
0 CO, laser welding "1 O CO: laser welding ) qo\\\ .
0.08 " OYAG laser welding L O YAG laser welding S

Par+PN: =0.1MPa
0.06 - @

Par+Pn: =0.1MPa

o
o

0.04 [

o

AN
0.02 //S()\“‘{‘\;\E‘i:tt-t—"'_‘— 0 900

Nitrogen content (mass%)

So\ub'\\'\\‘! ‘

Nitrogen content(mass%)

0 0.1 0.2 0.3 0 0.1 0.2 0.3

Square root of nitrogen partial pressure APy, (MPa'”2 ) Square root of nitrogen partial pressure /Py, (MPa? )

Fig.1 Comparison of nitrogen content of iron Fig.2 Comparison of nitrogen content of Fe-
during laser and arc welding and 20Cr-10Ni during laser and arc welding
equilibrium solubilities. and equilibrium solubilities.

0.4 T T T T T T T 0.3 T T T T T
| Fe-20Cr-10Ni Pyy=0.1MPa _ Fe-20Cr-10Ni Py,=0.1MPa
SkW. 0.02ns 1 8 i kw
< &
P E o2 F .
= g
£ 2 Fa=17mm(no keyhole)
= 2 r 4=
- »
=
8 % o1 F d
g £ Fro
o z ?\n |
0 . ] . i . i . 0 : * ! :
0.01 0.02 0.03 004
0 4 8 12 16
. Welding speed(m/s)
Focus postition(mm)
Fig.3 Effect of focus position on nitrogen Fig.4 Effects of welding speed and focus position
content of CQO, laser weld metal. on nitrogen content of CO, laser weld metal.
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