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Table 1 Standard electrode potential for some common metal ions and perrhenate ions (standard hydrogen electrode)

BT

Li(I)
K()
Na(l)
Mg(II)
AI(IIT)
Zn(II)
Re(VII)
Ag(D

Eq/V

74k 3¢S
-3.0401 —
-2.931 —

-2.71 —
-2.372 -2.690
-2.069 -2.33
-0.7618 -1.249

0.368 -0.584
0.7996 0.342

2 KIEWAR R HBIT Re HHASRZERN EEE R

Table 2 Main conclusions of electrodeposited coatings of Re and its alloys in aqueous solution system
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Table 3 Optimum deposition pH range of Re coatings in different

electrolyte solutions
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Fig.1 (a) Schematic diagram of electrodeposition process of Re in

alkaline aqueous solution and surface microstructure of Re
electrodeposition in (b1) low rate and (b2) high rate sodium hydroxide

solution
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Fig.2 SEM images of electrodeposited products obtained from sulfuric

acid solution under different conditions
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Fig.3 The micromorphologies of electrodeposited Re were obtained

by hydrochloric acid solution on Ni substrate at 40°C and 1 A/cm?
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Table 4 Different Re-containing precursors' decomposition products in different media and temperatures
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Table 5 The effects of different factors of MOCVD on the microstructure of Re
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deposition temperatures
Surfaces ((A),(B),(C)) and cross sections ((a),(b),(c))
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Research progress on the preparation of rhenium and rhenium alloy coatings under mild
conditions

Wang Haoyan, Zhu Li’an, Wang Zhen, Bai Shuxin, Ye yicong, Tang Yaguo

(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Rhenium has excellent physical and chemical properties, and has important applications in aerospace and military fields as ultra-high
temperature structural material and surface cooling coating. There are many preparation methods for Re coating, but the mainstream preparation
technology has high deposition temperature and corrosive atmosphere, which corrodes most refractory metal substrates. As a result, the mainstream
preparation technology can not obtain dense and well-bonded Re coating on refractory metal and alloy substrate surface, which makes its application
in high temperature protection of refractory metal surface limited. The preparation technology of Re coating under mild conditions is expected to
solve this problem. This paper reviews the research status of Re coating preparation methods under three mild conditions: aqueous electrodeposition,
MOCVD and EBPVD. The preparation processes and typical structure characteristics of Re coating by different methods are summarized, and the
future research direction is prospected.
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