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On-site repair of heat exchange tubes with Nd YAG laser
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Abgtract : In the paper ,the compostion and equipment for on-ste repair of damaged tubes by circu-
lar Nd YA Glaser deep penetration welding of inner deeves are introduced. The inner deeve is desgned
to be concave to reduce their axia constraints © that the resdua stressof the welded part can be reduced
and the tendency of sress corroson can be decreased. Laser light is transmitted into the inner deeve
through an optica fiber ,then reflected by a rotating mirror onto the inner wal ;finaly a circular weld of
deep penetration is produced. The melted metal connects the inner deeve with the outer tube ,and pre-
vents liquid seeping to the damaged part of the tube. Experimentd resultsindicate that the grain growth
of heat afected zone of parent metal caused by laser welding is small ,the connection width isinfluenced
by pulse power and that the tendle shear strength isinfluenced by pulse power and that the tensle shear
strength isinfluenced by connection width. The tendle shear strength of the welded joint isabout 62 % of
the tendle strength of Incond 600 tube.
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Table1l Chemicd compostionsof Incond 600 and Incond 690 wt %
Ni Cr Fe c 9 Mn P S Ti Cu
Incond 600 75.1 15.40 8.00 0.010 0.10 0.30 — 0.001 — 0.20
Inconel 690 58.3 29.81 10.68 0.021 0.39 0.28 0.008 0.002 0.34 0.01
Nd YAG , 400W , 7ms 12ms
Nd YAG 1.0 m, )
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Fig.4 Microgructure of the welded joint
a- Incond 600 b- Incond 690 c- center of weld d- meting line
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