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Plasma-sprayed Metallic Transition Coating on C/SiC Surface
and Interface Bonding Characteristics

LI Yu-tao, LI Hui

(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

ABSTRACT: The work aims to prepare metallic coatings on Cy¢/SiC composite substrate by plasma spraying (APS). Based on
the analysis of coating characteristics and interfacial bonding of the plasma sprayed Mo, NiCrBSi and in-house Ti70Ni20Cul0
composite powder, a Mo-10wt.%Ti composite coating was prepared. The composite powder subject to spraying was made by
cladding large particle Mo powder with small TiH, powder with a low-energy ball milling method. The substrate temperature
was preheated to 700 ‘C during spraying, and the spraying was conducted under an argon atmosphere. The sprayed Mo-10Ti
coating presented a dense and uniform microstructure, with low porosity and without obvious cracks. The coating was well
bonded to the substrate without any peeling. The bonding strength of the coating exceeded 6.3 MPa, and fracture occurred at
substrate. The thermal expansion coefficient and the wettability of the material are the key factors affecting the adhesion of
plasma sprayed metallic coating on the C¢/SiC composite substrate. The designed Mo-Ti composite coating takes both two issues
into account.
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Tab.1 Powder materials for spraying

Number Powder Particle size/pm Preparation
method
1 NiCrBSi 40~60 Gas atomization
2 Ti70Ni20Cul0 100~150 Sintered and
crushed
3 Mo 45~65 Agglomerated
4 Mo-10%Ti 55~75 Cladded

Hp NiCrBSi 5 Mo AT # A . Ti70Ni20Cu10
J AR AR, 3% Ti-Ni-Cu =JCMHA, &E Ti.
Ni. Cu JCE M550 70% . 20%. 10%,
IR ARREIR GG, TERXPh 960 CTEags
30 min, FREEEELTE . OO T WD AT Ti AL,
VEBEER B BN 97.5% A Lk (TiH, ) #ik, 7E
SRR Tk fde, H #B iR ok . Mo-10%Ti
AR AR, Ti SR B 53408 10%, LA TiH,
PIEREIN Ti JT&R, RAMCEERER G 07 kT
L, %% 100 r/min, BREFH 4 0 1, BREERTH] 8 he

K HI Metco OM K55 B MR I & A TELR
WEIRRT, BFIE B Y CySiC (R ARk [ 5 16 A 54N
H b, B A s A By, i 700 C
AF RTINS . WEUR T 2S5 2 iR,

x2 BRIZSH
Tab.2 Spraying parameters

Powder feeding Spray

Number Coating Current/A Voltage/V Ar/(L-min™")  Hy/(L-min™") rate/(g-min”')  distance/mm
1 NiCrBSi 500 70 32 10 40 120
2 Ti70Ni20Cul0 500 40 40 5 45 120
3 Mo 600 70 32 10 36 120
4 Mo-10%Ti 600 70 32 10 40 120
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Fig.1Cross section morphology of coating
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Fig.2 EDS line scanning analysis of NiCrBSi coating
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Fig.3EDS line scanning analysis of Ti70Ni20Cul0 coating
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Fig.4 EDS line scanning analysis of Mo coating
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Tab.3 EDS point analysis results at Ti70Ni20Cu10 coating interface

at.%
Position Ti C Si Ni Cu o Possible phase
A 32.07 51.82 2.9 5.17 1.66 6.38 TiC, C
B 39.17 18.89 10.03 1.66 0.07 30.16 TiO,, TiC, Ti,Si
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W, TR R B PEBO  TG TR, TEmER S R A ) Fig.5 XRD patterns of the Ti70Ni20Cul0 coating
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Tab.4 Comparison of characteristics and wettability in several coatings

Coating Coating characteristics Wettability CTE/(x107°K™)
NiCrBSi Dense, Partial spalling at interface Medium 15.4
Ti70Ni20Cul0 Dense, Vertical through-coating cracks Excellent 10.1
Mo Well bonded and dense Poor 5
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REE
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Fig.6 Cross section morphology of Mo-10%Ti coating
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Fig.7 EDS line scanning analysis of Mo-10%Ticoating
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Tab.5 Average value of coatingmicrohardness
Coating NiCrBSi Ti70Ni20Cul0 Mo Mo-10%Ti
Microhardness (HV, ) 695.5+£37.6 852.7£59.5 552.1+60.7 629.5+52.6

Fracture position

P8 A iU b R A3 25 WL

Fig.8 Macroscopic morphology of the tensile specimen fracture site
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