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Fig.1  Morphology of Inconel 625 powder 
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Table 1  Experimental parameters of LFR Inconel 625 alloy 

Number 

Laser 

powder/W 

Scanning 

velocity/ 

mm·min

-1

 

Powder feeding 

rate/g·min

-1

 

Laser spot 

diameter/

mm 

1 1000 500 5 3 

2 1200 500 5 3 

3 1400 500 5 3 

4 1600 500 5 3 

5 1800 500 5 3 

6 1400 300 5 3 

7 1400 400 5 3 

8 1400 500 5 3 

9 1400 600 5 3 

10 1400 700 5 3 

11 1400 500 3 3 

12 1400 500 4 3 

13 1400 500 5 3 

14 1400 500 6 3 

15 1400 500 7 3 
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Fig.2  Schematic drawing of laser forming repairing the sample 

with a premade defect  
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Fig.3  Micrograph of the cross section of a single track 
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Fig.4  Micrographs of single channel samples with different experimental parameters (number 1~15) 
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Fig.5  Effects of process parameters on height, width and depth 

of laser forming repaired samples 
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Fig.6  Macrostructure of repaired sample with premade defect 
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Fig.7  XRD patterns of substrate and repaired zone of LFR 

samples 
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Fig.8  OM (a) and SEM (b) images of Inconel 625 wrought 

substrate 
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Fig.9  EDS results of precipitates and matrix of wrought 

substrate in Fig.8b 
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Fig.10  Microstructures of laser forming repaired samples: (a) SZ+HAZ+RFZ+RZ, (b) RFZ, and (c) RZ 
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Fig.11  Microstructures of different zones in repaired samples: (a) SZ, (b) HAZ+RFZ, (c) RFZ+RZ, (d) SZ, (e) RFZ, and (f) RZ 
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Fig.12  TEM image (a) and EDS result (b) of a precipitate in 

the RZ 
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Fig.13  EDS results of Laves phase and matrix of RFZ 
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Fig.14  Microstructures of layer interface of repaired samples: (a) 

RZ and (b) layer interface 
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Process Parameters and Microstructure of Laser Forming Repaired 

Inconel 625 Alloy 

 

Xu Qingdong, Wang Shugang, Le Guomin, Yang Lei, Mo Wenlin, Jiang Chi, Wei Yiyun, Zhang Pengcheng  

(China Academy of Engineering Physics, Mianyang 621908, China) 

 

Abstract: The process parameters and microstructure of the laser forming repaired (LFR) samples of Inconel 625 alloy were investigated. 

The results show that a wide range of process parameters are suitable for the laser forming repairing of Inconel 625 alloy. The laser power 

mainly affects the width of single track LFR samples. The scanning velocity has significant effect on the size of single track LFR samples. 

The powder feeding rate has less effect on the size of single track LFR samples. The interface between the substrate and laser repaired 

zone (LRZ) shows a metallurgical bonding. The phases in the substrate mainly include the γ(Ni-Cr) matrix, MC (NbC, TiC) carbides with 

bimodal sizes of about 10 µm and 0.5 µm, and Laves phase. In the LRZ, columnar dendrites grow epitaxially from the substrate, approx 

following the deposition direction. The phases in LRZ mainly consist of γ matrix, Laves phase and a small amount of MC carbides. Due to 

the increase of nucleation sites, a large amount of Laves phase are precipitated in the layer interface and track interface. 

Key words: laser forming repairing; Inconel 625; process parameters; microstructure  
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