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Abstract: [Objective] To enhance the corrosion resistance of thermally sprayed coatings in harsh environments, a
sealing treatment was applied to seal the pores of the coating, with a focus on investigating its effect on hot corrosion
resistance of the coating. [Method] A NiCrAlY coating was prepared on a T91 steel substrate via high-velocity
oxygen-fuel (HVOF) spraying. A sealant was formulated using Na,SiO3 and SiO; sol as the base material, with SiO»,
MgO, Al powder, Cr;0;, and NiO as fillers. The corrosion behavior of the unsealed and sealed coatings was
comparatively studied under a 75% NaxSOs4 + 25% NaCl salt film at 750 °C for 100 hours. [Result] After sintering, the
sealed coating formed a compact layer composed of NiCrOs, phyllosilicate (NasSisO)9), and olivine-structured nickel
silicate (Ni2Si0O4). The sealing layer had a thickness of 100-150 pm and exhibited strong adhesion to the NiCrAlY coating.
During molten salt corrosion, the unsealed coating showed a mass gain of approximately 15.08 mg/cm?, while the sealed
coating exhibited a mass loss of only 2.48 mg/cm?. The silicate sealing layer maintained structurally stable at 750 °C
without phase transformation. Although microcracks and slight spallation occurred in its outer layer, the inner layer
remained good structural integrity, effectively inhibiting the diffusion of corrosive media toward the NiCrAlY
coating/substrate interface, thereby significantly suppressing molten salt corrosion, leaving the substrate unattacked.
[Conclusion]| Silicate sealing treatment significantly improves the hot corrosion resistance of NiCrAlY coatings in
high-temperature molten salt environments.
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Figure 1 Surface micromorphologies and EDS spectra of selected areas for unsealed and sealed NiCrAlY coatings
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Figure 2 Cross-sectional micromorphologies and EDS spectra of selected areas for unsealed and sealed NiCrAlY coatings
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Figure 3 Variation of mass with time for unsealed and sealed NiCrAlY coatings with a mixed salt film on the top at 750 °C
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Figure 4 XRD patterns of unsealed and sealed NiCrAlY coatings before and after 100-hour corrosion
under a mixed salt film at 750 °C
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Figure 5 Surface micromorphologies and EDS spectra of selected areas for unsealed and sealed NiCrAlY coatings
after 100-hour corrosion under a mixed salt film at 750 °C
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Figure 6 Cross-sectional morphologies of unsealed and sealed NiCrAlY coatings
after 100-hour corrosion under a mixed salt film at 750 °C
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Figure 8 Crystal structures of two newly formed phases after molten salt corrosion
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Table 1 Thermodynamic functions of Ni2SiO4

T/K Cp/ (K "mol ™) H/ (kJ-mol™) S/ (J-K ' mol ™) G / (kJ-mol ™"
298 142.50 ~1405.20 110.04 ~1438.00
400 157.29 ~1389.84 154.24 ~1451.54
600 171.45 ~1356.81 221.01 —1489.42
800 180.83 ~1321.55 271.67 ~1538.88
1 000 189.32 ~1284.53 312.93 ~1597.47
1200 197.90 ~1245.82 348.20 ~1663.66
1 400 206.89 ~1205.35 379.38 ~1736.47
1 600 216.58 ~1163.02 407.62 ~1815.22
1 800 226.42 ~1118.73 433.69 ~1899.38
1818 227.52 ~1114.65 433.95 ~1907.21
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2 b, NagSisOro ARG I VE NSRS BEER, NioSiOs WS A NIV B 48 nT 4ERE B FLZ 038, 76
et 2N IX PR RR ER A 7T ADRIF AR X RS E IS5 4, BHLEA B KAk, T A R £6 05 b, PRIt Rp
AR D, BLE M NIiCrAlY IRE 0 BRA B B4 e .

3 g
1) RAEERR #h 3 LA B IR NICrAlY iR)Z AT AL, Be4 5153 100 ~ 150 pm J5 1 f A5 Fk 1R £6 3
LBE, bedsid fE s AR T NagSisOro TUEERR #5 K NioSiOs B A1 45 MIRERR £h . BHLIRJE S NiCrAlY %245
2)  IRTE 75% NaySO4 + 25% NaCl £hJE 5, 7£ 750 °C FJEth 100 h &, K& FLiAFEHE & 15.08 mg/em?,
M3 fLIZA R HE 2.48 mg/em?s NiCrAlY WRJZMEMZE N 50 ~ 80 pum, JEM=¥)EEH Cr,05. NiO Al
NiCrOs Hil, R 2450, JNZABMIE Ni 2, WEABERNE Cr 2. HLZERK NagSisOro Al
Ni»SiO4 P EIEFH, 7] A NiCrAlY 35254t B IF B3
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