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and it is revealed that the decrease of heat input is beneficial to broaden the zone of
By overlapping experiment on the DD5 sample
benefits the consistency of the dendrites growth in cladding region. With appropriate process parameters, V-grooves
near the side wall s
direction increases

The effect of laser repairing process of single-crystal superalloy on the dendrites growth, and the effect of
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bottom angle of V-groove on the dendrites growth are analyzed. The proper process is determined through laser
V-groove from 60° to 120° have little effect on the dendrites growth direction at the bottom. The number of stray grains
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it is found that the overlapping rate of 30%

Bl

of different bottom angles in the DD6 sample are repaired. The results show that changes in the bottom angle of the
V-groove
=]

decreases as the angle between the direction of molten pool temperature gradient and the optimal growth
140.3390; 350.3390; 140.3390; 160.3900

The stray grains are eliminated in the region of side wall when the bottom angle is 120
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Table 1 Material compositions of the substrates and powder (mass fraction, %)

Material Ni Cr Co w Al Ti Mo Re C
DD5 Bal. 7.0 7.5 5.0 6.2 - 1.5 3.0 0.072
DD6 Bal. 4.3 9.0 8.0 5.6 — 2,0 2.0 0.006

GH738 Bal. 18.0~21.0 12.0~15.0 - 1.2~1.6 2.75~3.25 3.5—5.0 - 0.03~0.1
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Fig. 1 Sketch maps of experiments. (a) Single-track single-layer cladding; (b) double-track single-layer cladding;

(c¢) V-groove repairing experiment
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Fig. 2 Metallography images of local parts of cladding cross sections with different average laser power densities.
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Fig. 3 Metallography images of local parts of cladding cross sections with different scanning speeds.

(a) v=0.4 m/min; (b) v=0.6 m/min; (c¢) v=0.8 m/min

0503001-3



H | i ot

KL T2 3047 DD6 BEb 5L )23 5 5 58 52 50 45 21 1) o 7 75 HOR AT S 25 R B 4 iR B R SO
PR BN 77 W/ mm®, WG EZIA 5 1.71 mm, 4K 0.31 mm JAE N 0.19 mm , Bk 4 4k IX 45}
N GAL YL 5 K05 1) I f e K R 32.4° /NTF A5° IR S IE SE R LLAE o 011, 3 2 Liu 20058 & BLAY
T RS S B A SRR SR SRR Z A G RS E N R A X S A, — OB ]
PR 9~15 pom, BRLTE B DX 3R] LA RE A A BH 0 0 A1 2R Ak 26 B G RE B 1 BRGS0 . MR 4 1T LA
B A R R 4y DR 5 A — B T A — 2 2% W . T 4% 5 2 0] DUFE R — 208 3 i T 0% L T A 4
e, B SEBEAEN T2ZSE0T LR B =,

Pl 4 BRTE I3 A IR AR 1R

Fig. 4 Orientation image of single-track cladding
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Fig. 7 Metallography images of the V-groove bottom with different angles. (a) a=60"; (b) a=90"; (¢) a=120°
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