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Microstructure and Properties of HVOF Sprayed Fe- based Amorphous and Nano-crystalline Coating
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Abstract: Fe -based amorphous and nano-crystalline coating was prepared by HVOF spraying method. The microstructure,
morphology as well as micro-hardness of Fe-based coating were investigated by XRD, SEM, TEM and micro-hardness
instruments. The compact layer was composed of deformed banded particles, unmelted particles and few pores. Because of
high cooling rate, the amorphous structure was formed in the coating. The subsequent heating made amorphous structure to
transform into nano-crystalline. The average micro-hardness of coating reached 1 084 HV, ,, higher than that of the substrate.
Work-hardening occurred in the substrate close to the coating.
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Tablel Chemical composition of Fe- based powder
. JEEAY B | % g/
WA _ um
Cr Si Mn B Fe
BIEA
Lk 447 198 0.08 297 &K 15~45
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WAIER, Wk E TESHE 2 EMA
AWM, R AREEREYE, KREETuEbEL, &
AT o
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Table2 ~ Parameters of HVOF spraying

Z2H HUE
AAWE 1 (m¥min) 0.944
iR /(L) 23
Wi / mm 380
AR 1 (L/min) 10.5
Lk [/ (r/min) 5.5

B RS [ (mm/s) 500

Bl _F#r* HXD-1000TC MICROHARDNESS
TESTER &% 20 B4R B, Frhngsy 200 g,
PRAFIF R 15 s. IR BoR A FK, 18 XIG-05
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ITHA G I H A H: XD-3A #I X G4
AT (XRD) X % )2 BIAH 45 A AR AR DL 5 1
580

WU 2 W 2 B 1) B DURE ot ) B A, 3%
WEUR P17 77 D) B PIE 0.5 mm ¥ h, ALK
WA 0.1 mm, P B 1 08 B TEM AR,
1£ JEM-2000EX #U3% 5f Hid EWER 2 1 AR
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Fig.l1  XRD patterns of Fe- based coating and spraying

powder
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Fig.2 Optical micrograph of Fe-based coating
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Fig.3  SEM morphology of Fe-based coating
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Fig.6  Micro-hardness of coating and substrate
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