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Crystal orientation and performance of laser directional cladding on DZ22
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(1. Qingdao Branch of Navel Aeronautical Engineering Institute, Qingdao 266041, China;
2. School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: To repair a directionally solidified aero blade, laser cladding on DZ22 substrate using Ni-based alloy powder
by Nd:YAG laser was carried out. The crystal orientation and performance of directional solidification of laser cladding
in the open and normal temperature environment were researched. The results show that the directional solidification
cladding layers on the preferred orientation of DZ22 substrate are obtained when the technological parameters are
scanning speed of 8—10 mm/s, electric current of 100—140 A, pulse width of 6—8 ms and frequency of 12—19 Hz. There
are developed first dentrites with no secondary branches and transverse grain boundaries. The transverse width is 4—8 um.
Different cladding layer macro-morphologies are gotten along the scanning direction at different technological parameters.
The growth direction of the cladding layer grains is not clear on the (100) surface of DZ22 substrate and the
non-directional solidification of GH710 of the same processing parameters and working environment. The cladding layer
microhardness is improved obviously. The peak value of about 450HYV is obtained near the surface of the cladding layer.
The wear capacity of the cladding layer is obviously less than that of the substrate, which is 50%—60% of that of the
substrate. The main abrasion form of the cladding layer is abrasive wear. There are some plough cut ditches on the
surface of the cladding layer.
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Cladding layer
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Fig. 8 Macrostructure of cladding layer
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Fig. 9 SEM images of cladding layer: (a) Metallurgical
bonding zone; (b) Middle of cladding layer; (c) Top of cladding

layer
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Fig. 10 Macrostructure and microstructure of cladding layer:
(a) Macrostructure of cladding layer; (b) Microstructure of
metallurgical bonding zone; (¢) Microstructure of middle of

cladding layer
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Fig. 13 SEM images of worn surface: (a) Substrate; (b)
Cladding layer
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