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Effect of Scanning Path on Microorganization of Hot Wire Laser Repair
K4169 Nickel-based Superalloy

KANG Guorong, SHI Yu, LI Chunkai’, GU Yufen
State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou 730050, China
Abstract: The effects of discontinuous longitudinal and continuous transverse scanning paths on the microstructure of
K4169 nickel-based superalloy repaired by hot wire laser were investigated by means of metallographic, XRD, SEM and
EBSD. The results show that : (1) The microstructure of the repair zone under the two scanning paths is dominated by co-
lumnar dendrites and a small amount of equiaxed crystals, but the crystal size at each position of the repair zone under the
discontinuous longitudinal scanning path is small. (2) The phase composition is y-Ni matrix phase and the harmful phase
Laves phase is precipitated, but the size of Laves phase is small and the content is small under the discontinuous longitudinal

which will cause poor plasticity and toughness of the material.
70-76.

scanning path. (3) The secondary dendrite spacing and the average grain size are smaller under the discontinuous longitudi-

nal scanning path, but the content of small angle grain boundaries in the repair zone is higher under this scanning path,
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Fig. 1 Schematic representation of the experimental principle
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Fig.2 Experimental system diagram
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Table 1 Chemical compositionnelK4169 of IN625 and Inconel718 (wt. %)

JLH C Al Nb Si Mn Cr Mo Co Fe Ti Ni
K4169 0.052 0.52 4.93 <0.35 <0.35 19.03 3.09 0.27 S 0.93 52.95
IN625 0.015 0.08 3.48 0.1 0.01 22.7 8.4 — 0.4 0.19 64.0
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Fig. 3 Schematic diagram of the slotted dimensions
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Fig. 5 Metal lographic structure of different parts
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Fig. 7 SEM point scanning morphology of repair area
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Table 2 SEM point scanning element content table of repair area
(wt. %)

= Nb Mo Ni Cr Fe Ti Al
31 2.18 3.66 5472 2046 17.77 0.54 0.68
32 27.13 8.40 3858 1452 995 1.25 0.18
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Fig. 8 SEM surface scanning results
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Table 3 SDAS Statistics
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EREL DI
um /um /pum /pm /pm
S 1] 9.84 9.15 15.26 16.05 12.57
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Fig. 10 IPF coloring grain size statistics
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Fig. 11  IPF coloring grain size statistics
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Fig. 12 Statistical diagram of grain misorientation angle in the middle
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