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Fig.1 Schematic of the corrosion device
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Table 1 Corrosion mass loss of substrate and coating

. Hastelloy N NiCoCrAlY
Specimens .
substrate coating
Mass before corrosion/g 2.800 3.124
Mass after corrosion/g 2.617 2.991
C i 1
orrosion masszoss 0.602 0.398

rate/mg-mm’
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Ni49.2%. Cr6.1%. C 8.3%. Fe2.9%. Mo 12.5%. O Kl 2g. 2h 43 0E B LR 5 Tl S AR EDS
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2 Hastelloy N Z: 44 S5 1t AT /5 () SEM JE 3 & EDS 214
Fig.2 SEM morphologies (a~f) and EDS line scanning (g, h) of Hastelloy N substrate before (a, ¢, d, g) and after (b, e, f, h) corrosion:

(a, b) surface; (c~f) cross section
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*2 2d #A 2f 1 Hastelloy N & & & {4 51 /5 BUki 5 &9 EDS 447
Table 2 EDS analysis of the particles of Hastelloy N substrate before and after corrosion in Fig.2d and 2f (at%)

Particles Ni Cr Si C Fe Mo (¢}
1 32.22 5.44 9.22 1.21 1.17 45.17 5.57
2 33.93 5.77 10.27 1.12 1.35 47.56 0
3 33.45 14.01 0 0.85 2.27 35.04 14.37
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Fig. 3 Surface (a, b) and cross-section (c~h) SEM morphologies of NiCoCrAlY coating before (a, c, e, g) and after (b, d, f, h) corrosion
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Table 3 EDS analysis of the characteristic zones (1~5) of NiCoCrAlY coating in Fig.3 (at%)

Zones Ni Cr Si C Co Fe Mo (¢} Al
1 47.12 15.68 1.60 0.32 19.10 4.56 6.45 0 5.17
2 50.12 15.37 0 0.17 21.02 4.83 4.77 0 3.72
3 20.95 7.27 0 0.13 8.45 2.31 0 35.72 23.58
4 34.12 6.32 9.71 0.48 0 1.26 48.11 0
5 37.83 3.58 10.49 1.2 0 1.47 32.31 13.11 0

Cr —Ni —Mo —Co —Fe
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B4 NiCoCrAlY ¥R )z ulRE I 1t BT o B 4R i EDS £k 47 4ifi X AT 28 731 P
Fig.4 EDS line scanning of cross-section (a, b) and Al element distribution (c, d) of NiCoCrAlY coating before (a, ¢) and after (b, d) corrosion
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Fig.5 XRD patterns of Hastelloy N substrate (a) and NiCoCrAlY coating specimen (b) before and after corrosion




%591

SRATHMFES: Hastelloy N &4 I MOGA 7 NiCoCrAlY ¥4 2 7E LiF-NaF-KF %5 £h /1) ) AT R 5 9%

*2773

NiCoCrAlY /)=, M. XRD Z R ELWBRZE L
AlNisy p-Ni SEY AL, TG Alg.ossCroor7 Ao IX ]
B BT ACSEI0 TR H 1 NiCoCrAlY Fy K i &
B (12%), s Al RO &b 5 Cr
SN A% T AlgogsCroor #. X LEE 5b wl L, ¥ 2R
FEZ UG 5 -Ni BRITE il [ T K& 7 kAR
W AR TS SO N e SR G B, T AING
Al os3Cro.o17 FH BT XS N AW D) 22909 2, 3% WA J5 i
b AL M O oh. EARHKE, WRETR
HELE PR 1) Mo A, AT WIEAA T 1A 46 % Mo
GRYHENRIZIX, RN, BRI 65 A B
B, FIRIESE NiCoCrAlY )2 X FLiNaK #% & B A
IR UF BT 45 H

W D045 R TG 28 AP e B b P g B A DL W
#k: Ni. Co. Fe. Cr. AP, Pk, BEHM AL
Cr 145 Z) 1E s R et 26 v & AR i, T Ni Al Co B
PR AR JE i 8 6 Ol Hastelloy N E44 Fl1 NiCoCrAlY
W AFEAE FLINaK &8k i ihid Fon . 854
XRD 5 EDS &5 n[ %1, J5ilf Hastelloy N B4 ) Cr
TG 7 B A ol ) EAT AN T 2R SR T R T R R
SRS 8 O B A g A 13 I g ) RIS
2, 1] NiCoCrAlY ¥t 2 7045 il gtk v R A2 T ¥R 2 T i
Al JCEMEPEIE LA R v, B AL 782 “WREN” 1
FeMANT L, TR RIE s AR, AT AR
PG LR B N DL R ILE A a0 R YL, i
e i S ko

FLiNaK a

4 4 4 Cr dissolution
= v Ix zxe=t— Cr-depleted layer

O Q 1 Cr diffusion

FLiNaK b

-Al-enriched layer

|~ NiCoCrAlY
coating

e ® o O
e ® o O

Hastelloy matrix

oni @vo Ocr @Al

K6 Hastelloy NJEHFINi(1~5)CoCrAlY i 2 ik # £E FLiNaK 4
R e R R
Fig.6 Corrosion schematic of the Hastelloy N matrix (a) and

NiCoCrAlY coating specimen (b) in FLiNaK molten salt
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Corrosion Behavior in Molten LiF-NaF-KF Salt of NiCoCrAlY Coating
Prepared by Laser Cladding on Hastelloy N

Zhu Hongmei', Chen Minghui', Tang Zhongfeng®, Shen Longzhang', Qiu Changjun'
(1. University of South China, Hengyang 421001, China)
(2. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: A NiCoCrAlY coating has been prepared on Hastelloy N substrate by the powder-feeding laser cladding technique. The
corrosion behaviors in molten LiF-NaF-KF (FLiNaK) salt at 900 °C for 100 h were studied for both the substrate and the coating. The
corrosion resistance in molten FLiNaK salt was evaluated by the corrosion mass loss method, while the microanalysis on phase constitution,
morphologies and composition were carried out by XRD, SEM and EDS. The results show that the corrosion rate of the NiCoCrAlY
coating is merely two thirds of that of the Hastelloy N substrate. The substrate is characterized by intergranular corrosion and the element
Cr is selectively corroded along the grain boundary. The original Hastelloy N consists of y-Ni and MsC, and a new CroMo,;Niyo phase is
precipitated after the corrosion test. The NiCoCrAlY coating exhibits homogeneous corrosion, in which the element Al diffuses outwards
and the corresponding Al-rich corrosion products act as the barrier and thus protect the substrate by impeding the diffusion of other
elements. The laser-cladded coating is composed of y-Ni, AINi3 and Alg.9g3Cro.017, and only y-Ni remains after the corrosion test. The
corrosion resistance of Hastelloy N in molten FLiNaK salt is greatly improved by the laser-cladded NiCoCrAlY coating.

Key words: Hastelloy N; laser cladding; NiCoCrAlY coating; corrosion resistance in molten FLiNaK salt
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