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Fig. 1 Cross-sectional morphology of as-prepared samples with different substrate thickness
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Fig. 2 Cross-sectional SEM images of PtAl coating/nickel-based single crystal superalloy samples with

different substrate thickness after thermal exposure at 1100°C for different time
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Fig. 3 Variation of IDZ(a) and SRZ(b) of PtAl coating/nickel-based single crystal superalloy samples with different

substrate thickness after thermal exposure at 1100°C for different time
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Fig. 4 Composition distribution curves of the samples after thermal exposure at 1100 “C for different times
(a)substrate thickness 0. 8 mm.as-received; (b) substrate thickness 1. 0 mm,as-received; (¢) substrate thickness
1. 3 mm,as-received; (d) substrate thickness 0. 8 mm,after 100 h thermal exposure; (e) substrate thickness 1. 0
mm,after 100 h thermal exposure; (f) substrate thickness 1. 3 mm,after 100 h thermal exposure; (g) substrate
thickness 0. 8 mm,after 200 h thermal exposure; (h) substrate thickness 1. 0 mm,after 200 h thermal exposure;

(1) substrate thickness 1. 3 mm,after 200 h thermal exposure
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Effect of substrate thickness on interdiffusion behavior between PtAl coating
and nickel-based single crystal superalloy

DENG Peng'?, NI Jianyang''?, DENG Chunming®” , YIN Bin?, LI Feng', JIANG Wo*, JIANG Yanqing®
1. School o f Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China; 2. The Key
Lab of Guangdong for Modern Surface Engineering Technology . National Engineering Laboratory for Modern
Materials Surface Engineering Technology, Institute of New Materials, Guangdong Academy of Sciences,
Guangzhou 510651, China; 3. Praxair Surface Technologies, Changzhou 213164, China

Abstract: Single phase 8-(Ni,Pt) Al coating was prepared on the nickel-based single crystal superalloy with
different substrate thickness via electroplating Pt and gaseous aluminizing. The microstructure evolution
and element interdiffusion behavior between coating and substrate during thermal exposure at 1100°C for
up to 200 h were characterized by scanning electron microscopy (SEM) equipped with energy dispersive
spectroscopy (EDS) and electron probe micro-analyze (EPMA). The results show that there is no
significant difference in the cross-sectional morphologies of the PtAl coating/superalloy samples with
different substrate thickness (0. 8 mm,1. 0 mm and 1. 3 mm) after thermal exposure at 1100°C up for 200
h. Secondary reaction zone (SRZ) containing topological close packed phases (TCP) is formed behind the
interdiffusion zone (IDZ). The thickness of the SRZ for the samples with substrate thickness of 0. 8 mm,
1.0 mm and 1. 3 mm were 37 pm,35 pum,34 pm, respectively. There was no significant difference in the
composition profiles of the samples with different substrate thickness during thermal exposure for 200 h.
During the thermal exposure process, the inward diffusion of Pt and Al from the coating to the substrate
are accompanied with the outward diffusion of Ni, Co, Cr and Ru.

Key words: PtAl coating;nickel-based single-crystal superalloy;interdiffusion;substrate thickness





