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Abstract Laser repair contrast experiments by using nickel-based superalloy material FGH95 powder are performed
percent larger than that of original sample
-

indicate that the flexural strength of repaired samples is close to that of original sample and basically achieves flexural
samples first increases and then decreases
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on the GH4169 that is commonly used in aero-engine filed under different laser linear energy densities q. By testing
property of original sample. When ¢=120.0 J/mm?, the flexural strength of 827.16 MPa is maximum and has a 0
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the flexural property and analyzing the metallic phase, the influence of the laser linear energy density on flexural
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properties of repaired samples and microscopic mechanism of flexural property change are studied. The results

154.3 J/mm® due to the coarsening of repaired area dendrites
lasers technique

140.3390; 350.3390; 350.3850

With laser linear energy increasing, the flexural strength of repaired
The flexural property decreases at a higher laser energy density of
¢ 1
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Table 1 Chemical compositions of FGH95 and GH4169 (mass fraction, %)

Cr Nb Mo

FGH95 12.00~14.00 3.30~3.70 3.30~3.37

GH4169 17.00~21.00 4.75~5.50 2.80~3.30 0.65~1.55

Al W Co Fe Ni

3.30~3.70 2.30~3.70 3.30~3.707.00~9.00 0.50 Etc
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Table 2 Process parameters of laser repair

Sample Laser power Scan speed Linear energy Beam Scanning Powder feed
number P /W v,/(mm/min)  density ¢ /(J/mm?) size /mm pitch [ /mm rate v;/(g/min)

1 1350 450 120.0

2 1250 450 111.1

3 1150 450 102.2

4 1350 400 135.0

5 1250 400 125.0 1.5X3 1.2 21.7

6 1150 400 115.0

7 1350 350 154. 3

8 1250 350 142.9

9 1150 350 131.4
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Fig. 3 Samples for flexural strength tests. (a) Repaired sample; (b) original sample
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Fig. 5 Forms of samples after flexural strength tests. (a) Original sample; (b) repaired sample 7;

(c) repaired sample 4; (d) repaired sample 1
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