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Table 1  Chemical composition of the substrate and powders (ω/%) 

Material Al Co Cr Mo W Ti Ta C B Hf Ni 

Substrate 4.8~5.4 9.5~10.5 8.4~9.4 1.5~2.5 6.5~7.5 0.7~1.2 3.5~4.1 0.07~0.12 0.01~0.02 1.2~1.8 Bal. 

Powder 2.0~5.0 3.0~13 4.0~15 1.0~2.0 3.0~11.0 0.5~2.5 1.8~6.1 0.07~0.12 0.01~0.02 0.5~1.0 Bal. 
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Fig.1  Schematic diagram of sample sampling 
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Fig.2  Macroscopic morphologies of substrate (a) and deposition zone (b): (c) planar crystal, (d) columnar crystals, (e) dendrites, 

and (f) equiaxed crystal 
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Fig.3  Effect of temperature gradient and actual crystallization 

temperature on crystal morphology 
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Fig.4  γ' phase morphologies of the substrate (a, b) and deposition zone (c, d) 
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Fig.5  Morphologies of γ+γ' eutectic phase of substrate (a), middle and lower (b), top (c) of the deposition zone, 

and partial enlargement of γ+γ' phase in Fig.5b (d) 
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Fig.6  MC carbide distributions in the substrate (a), middle and lower (b), and top (c) of the deposition zone 
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Fig.7  MC carbide morphologies of substrate (a, b), middle and lower (c), top (d) of the deposition zone, and enlarged MC carbide 

at the top of the deposition zone (e) 
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Fig.8  Microhardness of substrate and deposition zone 
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Fig.9  Friction coefficient curves of substrate and deposition zone 
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Fig.10  Wear morphologies of substrate (a) and deposition zone (b) 
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Microstructure and Wear Properties of Laser Deposition Repaired DZ125 Alloy 

 

Bian Hongyou

1,2

, Di Tengda

1

, Wang Shijie

2

, Li Ying

3

, Wang Wei

1

, Yang Guang

1

 

(1. Key Laboratory of Fundamental Science for National Defence of Aeronautical Digital Manufacturing Process, 

Shenyang Aerospace University, Shenyang 110136, China) 

(2. Shenyang University of Technology, Shenyang 110870, China) 

(3. Shenyang Liming Aero-Engine Corporation Ltd, AECC, Shenyang 110043, China) 

 

Abstract: Laser deposition repair experiments were carried out on DZ125 superalloy casting substrate. The microstructure, hardness and 

friction and wear properties of the laser deposition repaired sample were studied. The results show that the morphology of the deposition 

area from bottom to top is as follows: there grow planar crystals with a width of about 8 µm and columnar crystals with close arrangement 

along the deposition direction at the bottom. The dendrites are in the middle of the sedimentary zone and the chaotic equiaxed crystals are 

at the top. The size of γ' phase at the boundary of the deposit zone is larger than that of the layer, and the size of the γ' phase at the grain 

boundary is larger than that of the crystal. The distribution of the eutectic and the MC carbides along the grain boundary is obvious. 

Different morphologies of MC carbides are found in the deposited area. Most of the MC carbides in the middle and lower parts of the 

deposit area are short rod-like MC carbides, and that in the top of the deposit areas are mostly small blocks and octahedral MC carbides. 

The HV

0.3

 microhardness of the deposited area is 4.55~4.75 GPa, which is higher than that of the substrate 4.1~4.2 GPa. The wear 

resistance of the deposition area is superior to that of the substrate, and the wear mechanism is mainly abrasive wear. 

Key words: DZ125 superalloy; laser deposition repair; microstructure; friction and wear 
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