H30% H 1M b @ %k @ L R Vol.30  No. 1
2017 4E2 A CHINA SURFACE ENGINEERING February 2017

doi: 10.11933/j.issn.1007-9289.20160714001

FeCrBSiNbiE g% E BIHIl & K H 14 gE

Y

S

%/\ ’ EE %’ ﬁ%’fﬁﬁ’ ?ﬁgia %7k7[&
R W S TR 2 58 HLAR™ & Pl B R TR ST b, dE 3 100072)

¥

O ORI KHEWETR E I FeCrBSIND S E M & MR, Hil4 7RIS & R Fekdl MR 2 . FUHXS AT, £
il PR R 3 G PR AT TR R AN VR R AR AL S A L R AR O AE . A5 R B FeCrBSIND S &M K EE A
FeCrSifE VA A RBILY AL, WA BRIE BEBCLF, RIBURLR R R MRS, R 2N ARRALL, IR TLAR Bk, 4 1Y
FeCrBSiNbiE i iR R MR VAT, R F# Beh AT, B SR B B 15 80%, R SR IR AE7E D iALIR, EB R
F25 FURE (V40 A . 48 Rl 58 98 Bt ) << R 98 7 77 A AR H 7 I . FeCrBSINDAE il ¥ 2 #6 532~644 CA7AE I ok e, 3%
BEEE TN 509 °C, R AL IR EE T 532 °C, OB B AR R A 9 I 08 J 3 38 0 3.458%10° K/s,  ETR] — il 90 45
T Al SR TR O R TR S P R4S A 1) 2,64

KB Fedi; AEARE; AERA; KMamiR

hE 5325 TG174.442 CHAFRERS: A NEHRS: 1007-9289(2017)01-0101-06

Fabrication and Properties of FeCrBSiNb Amorphous Coating

LIANG Xiu-bing, WANG Hui, SHANG Jun-chao, FAN Jian-wen, CHEN Yong-xiong

(National Engineering Research Center for Mechanical Product Remanufacturing, Academy of Armored Forces Engineering,
Beijing 100072)

Abstract: FeCrBSiNb amorphous coating was prepared by flame spraying using the alloy powder fabricated by gas
atomization. The phase composition, morphology and microstructure were investigated by XRD, SEM and TEM, respectively.
The results show that the FeCrBSiNb alloy powder is mainly composed of FeCrSi solid solution and boride crystalline phase.
Most particles are in near-spherical shape accompanied with some balls like satellites. It is mainly dendritic structure around
the rough surface of big particles. The coating has a very high amorphous phase content up to 80%. The boundary of the
particles melted well is not obvious. Some pores located between flattened droplets are observed in the coating, which mainly
caused by the loose packed layer structure and gas porosity phenomenon and so on. The FeCrBSiNb amorphous coating
crystallizes at 532—644 °C. The glass transition top temperature 7, is about 509 °C and the onset top first crystallization event
T, is about 532 °C. The critical cooling rate for glass formation of FeCrBSiNb coating is calculated to be 3.458x10° K/s. The
wear resistance of the amorphous coating is 2.6 times compared with that of the 45 steel substrate.
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Table 1 Gas atomization parameters of FeCrBSiNb powder

Parameters Values
Gas pressure / MPa 2.0
Gas Ar
Nozzle diameter / mm 4.5-5
Melt superheat / ‘C 250-300
Vacuum / Pa 107

#2 KIEBAFeCrBSINDIEE T EEH
Table 2 Flame spraying parameters of FeCrBSiNb coating

Parameters Values
Fuel(C,H,) pressure / MPa 0.13
Fuel flow / (m*-h™) 1.3
O, pressure / MPa 0.7
0O, flow / (m*-h™") 1.25
Powder feeding rate / (g'min") 35
Spraying distance / mm 180
Cooling gas pressure / MPa 0.6
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Fig.1 XRD patterns of FeCrBSiNb powder and coating
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Fig.2 Morphologies of FeCrBSiNb powder and coating
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Table 3 EDS of the FeCrBSiNb powder and coating  (w/%)

Zone Fe Cr Si Nb B (6]
A 84.05 1.81 3.91 6.68 3.55
B 89.20 2.80 2.87 5.13
C 81.72 3.45 291 5.75 566 0.5
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Table 4 Bonding strength of FeCrBSiNb coating (MPa)

No. 1 2 3 4 5 Average
Bonding stress  53.4  48.6 513 548 51.0 51.8
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(c) SADP of region F
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Fig.3 TEM micrograph and SADP of FeCrBSiNb coating
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Table 5 EDS analysis of region E and F (w/%)
Zone Fe Cr Si Nb B O
E 92.32 5.65 2.03
F 90.72 1.28 2.74 4.26
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