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� 1  CoNiCrAlY(Re)R� 1000 TnoH XRD�� 

Fig.1  XRD patterns of CoNiCrAlY(Re) alloy after oxidation at  

1000 T: (a) alloy-A and (b) alloy-B 
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� 2  CoNiCrAlY(Re)R� 1000 TVWXH XRD�� 

Fig.2  XRD patterns of CoNiCrAlY(Re) alloy after hot corrosion  

at 1000 T: (a) 20 h and (b) 60 h 
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� 3  CoNiCrAlY(Re)R� 1000 TVWX 100 hH�� SEM 

�  

Fig.3  Cross-sectional image of CoNiCrAlY(Re) alloy after hot 

corrosion for 100 h at 1000 T  alloy-A (a) and  alloy-B 

(b) 

 

 

 

 

 

 

 

 

 

� 4  ��H EDS¡¢�CC_ 

Fig.4  EDS analysis of molten-salt film test by EDS 
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Table 2  Element composition of each layer of Alloy-B  

after hot corrosion for 100 h (ω/%) 

Point Co Ni Cr Al O Re 

P1 1.17 1.11 72.63 ---- 25.09 ---- 

P2 20.21 18.57 16.27 18.02 26.93 ---- 

P3 6.63 3.39 5.12 43.16 40.83 0.88 
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Fig.5  Scheme of hot corrosion behavior 
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� 6  R� BVWX 20 hH���¦ 

Fig.6  Cross-sectional morphology of alloy-B after hot corrosion  

for 20 h 

 

 

 

 

 

 

 

 

 

 

 

� 7  α-Cr(Re)t EDS¡¢�CC_ 

Fig.7  EDS analysis of α-Cr(Re) phase 
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� 8  R� AVWX 20 h��¡¢�§¨ 

Fig.8  X-ray map scanning of section elements for the alloy-A after 20 h hot corrosion 

 

 

 

 

 

 

 

 

 

 

� 9  R� BVWX 20 h��¡¢�§¨ 

Fig.9  X-ray map scanning of section elements for the alloy-B after 20 h hot corrosion 
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hot corrosion time (ω/%) 

Element O Cr Co Ni 

Alloy-A(60 h) 21.63 66.04 10.33 2.01 

Alloy-B(100 h) 25.09 72.63 1.17 1.11 
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Influence of Rhenium on Hot Corrosion Resistance of CoNiCrAlY Coating Alloys 

 

Chen Lincong, Zhang Chi, Yang Zhigang 

(Tsinghua University, Beijing 100084, China) 

 

Abstract: The effects of 3%-5% rhenium addition (mass fraction, similarly hereinafter) on the high-temperature corrosion resistance of 

CoNiCrAlY alloys were evaluated at 1000  by means of XRD, SEM and EDS. It is shown that there is an internal oxidation whether the �

rhenium is added to the alloy or not. The addition of rhenium can reduce the thickness of Al-depletion zone, stabilize the α-Cr(Re) phase 

and benefit the formation of Cr

2

O

3

 oxide scale which separates the base material from the molten salt and prevents from high-temperature 

corrosion. 
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