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(a)—PtAl; (b)—3 pm-RePtAl; (¢)—5 pm-RePtAl; (d)—7 pm-RePtAl,
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Figure 1

Surface morphologies of the as-prepared 4 coated samples

(a)—PtAl; (b)—3 um-RePtAl; (¢)—5 pm-RePtAl; (d)—7 pm-RePtAl,

2 AMBREHRFNESHNEBERR
Figure 2 Cross-sectional morphologies of the as-prepared 4 coated samples
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Figure 3 Mass change curves of the 4

coated samples during oxidation
at 1200 C
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Figure 4 XRD patterns of the 4 coated

samples after 200 h oxidation at
1200°C
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(a)—PtAl; (b)—3 pm-RePtAl; (¢)—5 pm-RePtAl; (d)—7 pm-RePtAl,
5 ATHAEHRAE1200 CTEAL 100 hFHIRER SR
Figure 5 Surface morphologies of the 4coated samples after 100 h oxidation at 1 200 C

(a)—PtAl; (b)—3 pum-RePtAl; (¢)—5 pm-RePtAl; (d)—7 pm-RePtAl,
6 ATHAEMHMAE1200 CTERNL 200 h/FHIREFH
Figure 6 Surface morphologies of the 4 coated samples after 200 h oxidation at 1 200 C
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(a)—PtAl;(b)—3 pm-RePtAl; (¢)—5 pm-RePtAl; (d)—7 um-RePtAl,
B7 4MREMRET1200 CTEL 100 hGHEERS
Figure 7 Cross-sectional morphologies of the 4 coated samples after 100 h

oxidation at 1 200 C
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(a)—PtAl;(b)—3 pm-RePtAl; (¢)—5 pm-RePtAl; (d)—7 pm-RePtAl,
E8 4742 EHRTE1200 CTEHL 200 WEHEERSR

Figure 8 Cross-sectional morphologies of the 4 coated samples after 200 h

oxidation at 1 200 C
R3 AMBRESEUARAREERENENEHLERS

Table 3 Chemical compositions of the OZ of 4 types of coated samples after oxidation

. T3 80
G ‘
Al N1 Cr Ta Mo Pt
PtA1100 h 20.18 72.13 1.65 1.23 2.30 2.51
3 um-RePtAl 100 h 21.69 72.43 1.02 0.65 0.98 3.23
5 um-RePtAl 100 h 24.35 69. 74 1.05 0.58 0.83 3.45
7 um-RePtAl 100 h 24.42 69. 36 1.28 0.93 0.98 3.03
PtA1200 h 18.24 73.62 1.26 1.42 3.24 2.22
3 um-RePtAl 200 h 20. 30 73.70 1.13 0.75 1.68 2.44
5 um-RePtAl 200 h 22.67 69.99 1.36 0.63 1.30 2.99
7 um-RePtAl 200 h 21.66 71.95 1.87 0.76 1.03 2.73

3 wm-RePtAl

5 pm-RePtAl

(a)—3 pm-RePtAl; (b)—5 pm-RePtAl; (¢)—7 pm-RePtAl,
9 RePtAIi#E 7 1200 C&E 0.50.100%1200 hif Re i/ B fE M & E 2 55

Figure 9 Cross-sectional morphologies of Re diffusion barrier of RePtAl coated samples at 1 200 °C for
0, 50, 100 and 200 h of oxidation

7 pm-RePtAl
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Effect of the Re Diffusion Barrier Thickness on the Oxidation Behavior of
Platinum-Modified Aluminide Coatings at 1 200 C

LIANG Jinming"?, YIN Bin*, LI Weizhou"*,ZHAO Xiaolian', DENG Chunming”
(1. School of Resources, Environment and Materials, Guangxi University, Nanning 530004, China; 2. Institute of
New Materials, Guangdong Academy of Sciences/National Engineering Laboratory for Modern Materials Surface
Engineering Technology/Guangdong Provincial Key Laboratory of Modern Surface Engineering Technology,
Guangzhou 510651, China; 3. School of Materials Science and Engineering, Xiamen University of Technology,
Xiamen 361024, China)

Abstract: This study aims to explore the effect of Re diffusion barrier thickness on the properties of platinum-modified
aluminide coatings. The high-temperature oxidation resistance of platinum-modified aluminide coatings with varying thicknesses
of Re diffusion barriers was comparatively analyzed. Employing electroplating and high-temperature low-activity (HTLA)
aluminizing techniques, platinum-modified aluminide coatings with and without Re diffusion barriers of three different
thicknesses were prepared on the surface of NisAl-based single crystal superalloys, and the isothermal oxidation experiments
were conducted at 1 200 “C. The microstructure and composition of the coated samples were thoroughly characterized using
SEM, EDS and XRD, and the oxidation behavior and failure mechanisms of the coated samples were also extensively
analyzed. The results found that after electroplating and aluminizing, the as-deposited platinum-modified aluminide coating
without Re diffusion barriers exhibits a double-layer structure, including an outer zone and an interdiffusion zone. With the
addition of Re diffusion barriers, the platinum modified aluminide coatings have three layers, including the outer zone,
diffusion barrier layer and interdiffusion zone. The platinum-modified aluminide coatings with Re diffusion barrier have less
peeling area as well as a relatively dense and compact oxide scale after oxidation at 1 200 °C, indicating that the addition of Re
diffusion barrier significantly improves the high-temperature oxidation resistance of platinum-modified aluminide coatings. As
the thickness of the Re diffusion barrier increases, the oxidation weight gain of the coating is further reduced. However, when
the thickness of the electroplating Ni-Re layer is beyond a certain level, the improvement in the coatings’ oxidation resistance
is not pronounced due to the decreased density and continuity during oxidation, which in turns reduces the ability to prevent the
interdiffusion of Al element. This research provides a profound insights into the influence mechanism of Re diffusion barrier
thickness on the oxidation resistance of platinum-modified aluminide coatings, and offers a vital theoretical basis for the design
of such coatings with Re diffusion barrier.

Keywords: platinum-modified aluminide coatings; diffusion barrier; thickness; oxidation resistance; single crystal superalloy;

interdiffusion ; aluminizing ; aeroengine
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