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Abstract: Inconel 625 is widely used in various industrial fields due to its excellent comprehensive performance. With the
development of various industries, the performance requirements of Inconel 625 alloys are increasing. Therefore, it is very
necessary to further improve the microstructure and properties of the Inconel 625 alloy. This paper summarizes the research
of molding preparation, microstructure and properties, molten salt corrosion and other aspects of Inconel 625 alloy in the
past seven years, among which the forming methods are reviewed from 3D printing technology (i.e., additive manufacturing) and
surface modification technology. In terms of performance, the chemical composition and heat treatment process are mainly
summarized. In molten salt corrosion, fluoride salt, nitrate, carbonate, sulfate and so on are discussed. Finally, the future
development prospects of Inconel 625 alloy are also presented. This work provides practical guidance for future Inconel
625 research.
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o , Tab.1 The contents of Si and Mn in the experimental alloy™
, Alloy No.l No2 No3 No4 Nos5 No.6 No.7 No.8 No9
Inconel 625 _Inconel 625 Si 00 05 10 15 00 00 00 05 10
Mn 00 00 00 00 05 10 15 05 10
y (o) ,
Y (MC, MC, MssCy) : o 2ab) S Mn
700 C )
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2.1 , Si  Mn
; ; 2(c~d) ;
o (3 9 SiMn , Si  Mn
Inconel 625 , , ° Inconel 625 ,Si
2 o , Mn
Si, Mn 1, 1 Si .Mn o . ;
, Nb Inconel 625
, , 9 o 3
Laves 2 , Nb )
Si  Mn , , Nb ,
1'Si Mn .(a) NO.1,(b) NO.8,(c) No.9'"

Fig.1 Effect of Si and Mn composite addition on solid solution structure of alloy: (a) No.1, (b) No.8, (¢) No.9!"

2 Si . Mn

In625
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Fig.2 Tensile properties of In625 alloy tested at room temperature and 700 “C for different Si and Mn contents (RT-room temperature,
HT-700 C): (a~b) yield strength and ultimate tensile strength, (c~d) reduction of area and ductility ™



4 104/2023 , :Inconel 625 «325.

700 C 10 000 h Nb
’ S 07 )
2.2
( )o
3 Nb b . ’ , ’ ’
Fig.3 Effect of Nbcontenton the IGCrate of the cladding layert! [18-19] Inconel
- Nb , 625 s
, Laves o
) ° 4] , Inconel 625
Al.Ti Inconel 625 o Inconel 625
. ,Ca0 1 100~1 150 C, 4 o
(201 960~1 040 C 700~
, CaO “ Ti Al” 900 C , Inconel 625
Alena Fe C , ,
, Inconel 625 R Bl Inconel 625
Nb Mo ,
, o 5 , ,
, C ;
MC s Fe . , Hall-Petch
C Mu U9 . Marchese Y Inconel 625
Cr Inconel 625 , ,
, Cr Inconel 625 .
o ; In- ;
conel 625 750 'C . 700 C 24 h
Cr o Inconel 625 , ,
Cr , o v MyCy o
Nb 9§ o , Inconel 625
,0 700 C(A-USC ) , ,
, Nb o , N
4 Inconel 625 :(a) N ) ,(b) 091

Fig.4 Mechanical properties of the Inconel 625 alloy after solid solution treatment at different temperatures: (a) tensile strength, yield
strength and elongation, (b) hardness!
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5 7 Inconel 625 SEM :(a) NaCl-CaCl,(52-48,%(
)), (b) NaCl-CaCl,-MgCl,(52-38-10, %), (c)NaCl-CaCl,-MgCl,(52-18-30, %)=
Fig.5 Surface SEM images and elemental distribution of Inconel 625 after 7 days of immersion in chloride molten salt in air:
(a) NaCl-CaCl,(52-48,%(mole fraction)), (b) NaCl-CaCl,-MgCl,(52-38-10,%(mole fraction)), (¢) NaCl-CaCl,-MgCl,(52-18-30,%
(mole fraction))®”

6 Inconel 625 N, NaCl-CaCl, 7 .(a) , (b) (a) A, (0) (a) B
Fig.6 Surface morphology of Inconel 625 after 7 days of immersion in molten NaCl-CaCl, in N,: (a) surface morphology,
(b) area A in (a), (c) area B in (a)"*”
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Fig.7 SEM images of the oxide layer formed on Inconel 625 after 14 days of immersion in nitrate salts in different atmospheres:
(a) isothermal air, (b) thermocycled air, (¢) thermocycled argon gas®™

8 700°C LiNaK Inconel 625 EDS (@7 ,b)14  ,(c)21
Fig.8 EDS analysis of Inconel 625 alloy specimens immersed in LiNaK carbonate at 700 ‘C for different days: (a) 7 days, (b) 14 days,
(c) 21 days*
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