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Hot corrosion behavior of cladding layer for repairing blade
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Abstract: In order to repair a directionally solidified aero blade, laser cladding on DZ22 substrate using two kinds of
Ni-based alloy powder by Nd:YAG laser was carried out. The hot corrosion behaviors of the substrate and the cladding
layer in Na,SO4(75%, mass fraction)+NaCl(25%, mass fraction) at 1 000 ‘C were investigated. The results show that, the
mass variation per unit area of the substrate is obviously higher than that of the cladding layers. The corrosion rate is high
at the beginning of the hot corrosion, the rate is low after a certain time, the hot corrosion resistant performance of the
cladding layers is better than that of the substrate, the oxides of the substrate includes Al,O;, Cr,Os, TiO, and WO,. The
hot corrosion resistant performance of the cladding layer of the powder D is better than that of the powder A. The
products include oxides, carbides and chlorides. Hf is precipitated in the cladding layer with the form of carbides, the
convection exists between the cladding powder and the substrate in the fused process. The fine metallurgical bonding is
formed between the cladding layer and the substrate.
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Fig. 1 High temperature corrosion kinetics curves of substrate
and cladding layers at 1 000 C in Na,SO4(75%)+NaCl(25%)
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Fig. 2 XRD patterns of substrate and cladding layers at 1 000

C in NaySO4(75%)+NaCl(25%): (a) Substrate; (b) Cladding

layer of powder A; (c) Cladding layer of powder D
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Fig. 3 SEM images of substrate corroded
for different times: (a) 20 h; (b) 40 h; (c) 60
h; (d) 80 h; (e) 100 h
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Fig. 4 Energy spectra analysis of cladding layer surface after thermal corrosion: (a) Deposits; (b) Accumulation; (c) Products;

(d) Grain-products; (e) Oxide; (f) White bright grain
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Fig. 5 SEM images of cladding layer of
powder A after hot corrosion: (a) 20 h;
(b) 40 h; (c) 60 h; (d) 80 h; (e) 100 h
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Fig. 6 SEM images of surface of cladding layer of powder D after hot corrosion: (a) 20 h; (b) 40 h; (c) 60 h; (d) 80 h; (e) 100 h; (f)

100 h
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