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2 XRD{h 

Fig.1  XRD patterns of Au-deposited samples with different 

surface state after heat treatment at 600  for 150�  h 
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{ 2  � 500 nm/01[\-. SEMU� 

Fig.2  SEM surface morphologies of sample with deposited Au 

film with 500 nm thickness: (a) rough surface and (b) 

polished surface 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ 3  � 500 nm/01[\5679-.2 SEIA BES�� 

Fig.3  Morphologies of samples with deposited Au film with 500 

nm thickness after heat treatment, SEI: (a) rough surface, 

(b) polished surface; BES: (c) rough surface, and (d) 

polished surface 
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Table 1  EDXS results of surface of samples after heat 

treatment 

Content of element/at% 

Sample 

O Al Cr Co Ni Ti Au 

a(Fig.3a) 32.44 6.75 7.22 6.40 26.66 2.90 17.62 

b(Fig.3b) X 11.53 12.20 0.95 12.24 X 63.08 
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Table 2  Average infrared emissivities of samples with deposited 

Au film with different thickness at 3-14 µm wave space 

Thickness of Au film/nm Rough Polished 

Uncoated 0.58 0.184 

100 0.20 0.003 

300 0.12 0.018 

500 0.18 0.003 
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Fig.4  Infrared emissivity of the rough-surface samples with 

deposited Au film before and after heat treatment 
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Fig.5  Infrared emissivity of the polished-surface sample with 

deposited Au film after heat treatment 
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Infrared Emissivity Change of Superalloy K424 with Deposited Au Film 

 

Huang Zhibin, Zhu Dongmei, Tang Xiufeng, Zhou Wancheng, Luo Fa 

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: The change and its mechanism of the infrared emissivity of superalloy K424 with deposited Au film before and after heat 

treatment were investigated. XRD analyses show that the metal elements of the substrate diffused from the alloy into the Au film, and 

mainly formed the solid solution of Cr in Au, i.e. Au

0.7

Cr

0.3

. EDXS analyses show that oxides of substrate metal element were formed on 

the rough surface of the sample with deposited Au film after heat treatment; while the polished surface of the sample was still Au film. 

Both the surface state and heat treatment have great influence on the infrared emissivity tested by spectral radiometer, SR5000. 

Key words: Ni base superalloy; Au film; infrared emissivity 
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