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1
Tabk 1 Canpositbn and properties of three spray powders
Campositon and prope rties APS DS HVOF
Bal',» CaF, % (mass fraction) 8~ 12 8~ 12 5~9
N{CrC5C, P (mass factin) 25 75 25 75 25 75
Apparent density /g an”™’ 23~25 23~25 L8 20
Flowability /s ( 50g)""' 30~ 35 30~ 35 55~ 60
Particle size Mm - 90+ 38 - 75+ 38 - 15+ 45
12 Smm, 800C,
APS-2000K DnepsIII $6mmS 5N 4 (G5 ), 20 ~
JP-5000 40m in
N Cr/CrC-BaF,* Cal Talysurf SP-120 ,
45 )
0 lmm  NAI .30~ 2 #R5iT
40KV, 100~ 110mm, 30~ 40g/m in
: 180mm, 125m’/ 21
h Im’ /h 25~ 30g/m in 1
350mm, 50m’ / la
h 21L /h 30~ 40g /m n )
13 )
H all NCr , C Gy
FET Quanta 200 ) ;
FEG (SEM ) Bal,» CaF, ; NCr
Philips X’ Pert Pro X
(XRD) :
WDW-100E GB /T 8642—2002 )
( $25mm x 5Smm ), H all
Imm /m n HX-1000IM (
) 20g 15s 1), ,
$25mm X 5Smm )
, HT-1000 )
9 8N,

3641 /m n,
(@)

: (b
SEM m ophobgies of three spray powders for APS(a), DS(b) and HVOF(¢)
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Fig 2 XRD analysis of the three povders and the derwved coatings
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Fig 3 Crwsssectonal optical micrographs of the as-sprayed m crostucture of three N C1/CxC,-Bak,* CalF,
coatings ( a) deposited by APS (b) deposited by DS
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4 NiCr/CgC,-BaF,* CaF,
(a) : (b) i (0
Fig 4 Cwss sectbnal backscattered elkction mages of the as-sprayed m krostucture of hree N Cr/C5C,-BaF,* CaF,
coatings (a) deposited by APS (b) deposited by DS ( ¢) deposited by HVOF

2
Table2 Properties of three as-sprayed N C1/CgC,-Bak,* CaF, coatings
Properties APS DS HVOF
Pomwsity /% 6 80 8 L 4%0 2 098%q 1
M icrohardnessHV , 410~ 1001 628 625 680 7133
Tensik strengh /MPa 28+4 6618 505
, 2 N{LCr/CxrC, 5 , NCr/CsC,
s N Cr/CxCrBal,* CaF,
, , N Cr/CnC-Bal>* CaF,
NLCr/CxC, )
, , ; 500C
, , NCr/
2 CnC,
, , Bal',* C al,
, , ( 700C
HVo,, 930 *5Q )
HV,.450 800C ,
HVq. 570~ 802 , 628 033029 (23 5 ,
HVq. 618~ 784 )
) 680 , 500~ 700C ,
N Cr , , NCr SNy ;
800C , NCr
BaF,* CaF, NCr/Cs(C
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Fig 7 SEM momphobgies of thew om surfices of three them al sprayed N Cr/C ;C,~Bal',* CaF, coatings

(‘a) plasma spraying coating at room temperaturg (b) plasma spraying coating at500C;
(¢) detonation spraying coating at wom temperaturg ( d) detonation spraying coating at 500C;
(e) HVOF coating at roan tan peraturg ( f) HVOF coating at 500C
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M icrostructure and Properties of NICr/Cr C,-BaF,* CaF, Coatings
Prepared with Three K inds of Themn al Sprayed T echnologies

HUANG Chuar-bing, DU Ling zong, ZHANG W ei-gang, WANG Lu, HOU Guangku’

( L State Key Laboratory of M ult-phase Comp kx Systans Institute of Process Engneering Chinese Acadany of Sciences Beijing

100190, Ching 2 Shenyang LM ng A ero-Engineering( group) Cowporation Ltd , Shenyang 110043, Chmna)

Abstract M icrostiuctures compositon, powsiy hamdness bonding strength and trbolbgical properties of N Cr/Cr,C,~BakF,* CaF,
coatings prepared with phsna spraying (APS), detonatbn spraying ( DS) and hish vebceity oxy-fuel spraying (HVOF) w as systemat+
cally nvestigated The results show that using coated spray powders te decaburization of catbile oxilation and & htn are reduced
in themal spray process The N Cr/CC,~Bal,* CaF, catings deposited by HVOF and detonatbn spraying have higher density
hardness and bond strength w ith can parison © plasna spraying The friction coefficients of hree kinds of N Cr/Cr;C,-BalF,* Cal,
oatings decrease with the ncreasing temperatures and the high temperature friction coefficents are sinificantly lower than that at
wom tem peraure The frictbn coefficients of HVOF and detonation spraying coatings are bwer than plasna spraying coating and
HVOF and debnaton spraying coatings show betterw earresistance The fricton coefficients and wear rates of three coatings as well as

the w ear rates of coupled SyN, balls are reduced due to the Hm aton of Bal,* Cal, ubricaton hyer at elevated tan peratures

Key words hemal spray N Cr/CxC,-BaF,* CaF, m icrostuciuirg mechanical properties fricton and w ear



