i MITi 11111 hill 1111212111 hill Ol lift *162162* LASER REPAI R METHOD
FOR NI CKEL BASE SUPERALLOYS WTH H GH GAMVA PRI ME CONTENT
I

I

I
LLLThELhEEhEEEEhEEEERERfEhEj ERfEhj 11T/ ABSTRACT *c00002* meﬂmmﬂmﬂm
met hod for a high ganma prinme content Ni base superall oy face
(12), with ganma prime content in the range of at |east about 3@emol une %
conducts the repair at anbient tenperature w thout preheating the

substrat e [SAKERBEKAR MEEHOD WRNI@KEE‘BAFSPSQPERML@YSWW §16y avoi d
cracking of the resulting weld bead during and after welding. The | aser

beam (14), operating in a [FOMIMAPREMBICQNGENTS0 - 10000 watts per

centineter, is focused (18) away fromthe substrate surfac ovi de
a laser spot (20) in the size range of about 0.03 - All (mwmm m@!a% ve
novenent ( en the substrate surface (12) and the |aser,

for exam‘)ATe at  arate in the range of about 1 - 100 inches per m nut e,

provides an interaction time of no greater than about 10 seconds between

the | aser beam (lds) repuid nidigodsfiysd hiihegammbamrémé tantenCdi chase aupéryllop repai r
al oy powder (22) is de§)05|ted in the | aser beam (14) to nelt and fuse the

repair aSweya \?\!éféﬁfce(@é With gammgpPrige conigyhiin the ranggfadileasy abeut He
substr at gfiid e chidets fthd uxreﬁal} L ambient temperature without preheating the
substrate surface (12) and by controlling processing parameters to avoid cracking of
the resulting weld bead during and after welding. The laser beam (14), operating in a
power range of about 50 — 10000 watts per centimeter, is focused (18) away from the
substrate surface (12) to provide a laser spot (20) in the size range of about 0.03 —
0.2". A relative movement (30) between the substrate surface (12) and the laser beam
(14), for example at a rate in the range of about 1 — 100 inches per minute, provides
an interaction time of no greater than about 10 seconds between the laser beam (14)
and the substrate surface (12). Concurrently, a repair alloy powder (22) is deposited
in the laser beam (14) to melt and fuse the repair alloy powder (22) into a molten

repair ally deposited on the substrate surface (12).

Figure 1

11



