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ABSTRACT Detonation gun spraying (DS) was used to deposit NiCrAlTaY oxidation resistant
coating on a single crystal Ni-base superalloy. A fundamental study was carried out on the microstruc-
ture, surface hardness and adhesion strength of DS NiCrAlITaY coating by means of XRD, SEM and
EDS. The experimental results show the DS NiCrAlTaY coating composes of v — Ni, ' — NizAl, 8 —
NiAl and the oxidation product a — AlsO3 during spraying, which disperses on the splat boundaries.
Columnar crystal structure is formed in the splats under the large thermal gradient. Porosity of the
as—sprayed coating contains the residual air. Both the hardness and adhesion strength of DS NiCrAlY

coating are high.
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1 MRHA NiCrAlTaY &&MKRMER
Fig.1 Morphology of NiCrAlTaY alloy powder
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Table 1 Process parameters of detonation gun spraying

Gas flow rate Powder feed Spray Firing  Firing

1/min rate distance frequency gun
CsHs O2 No g/min mm Hz cycle
45 35 15 20 180 2—4 20

Rtk (M 3b PEFLATR), Mtk S KR 1 5k
JALOz HRAEEH. hFUEIEES, MRERAIH M
HE 3000 CAEA B, kS ELFERT, BPE1ERE
BB, BEEE AT 400 C. Mk K BN AR T
HERBRE, “EMEERRKMRERE, EX—KRE
BET, FSBRLEHRBAERNINERBEE, BEH

Intensity, a.u.
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2 MRS DS NiCrAlTaY 27 XRD EHiif
Fig.2 XRD pattern of DS NiCrAlTaY coating (CuKy)
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3 MIRZ DS NiCrAITaY REHHARMER R
Fig.3 Microstructure of DS NiCrAlTaY coating

(a) cross section of coating  (b) columnar crystal

belts (arrows pointed)
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Table 2 EDS results of DS NiCrAlTaY coating

(mass fraction, %)
Region o] Al Cr Ta Ni
27.47 28.81 12.63 0 31.09
18.69 3.92 77.11
19.32 6.01 65.69

Splat boundary
Microporosity 0 0.28
Columnar crystal belt 0 8.98
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T AlLOs, HHFLIANEZSRE.

BEESWRESH AlLO; REETERF®E, WA
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Substrate ' -

B4 BRSHREBOEKEASHAETEATHEL
Fig.4 Dendritic structure of as—sprayed coating (a) and its
change after vacuum annealing (arrow showing inter-
face cavity) (b)
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BRESEFSERELESHRY, EREKEHIERR
KPR (B 3a). R EHIRTRESZEE S SN
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% EHREEE A LR AT E LR, B AGSR
BRI EEE TR 70 HV(% 3). M DS mf
BRILZFES v, BORBRBENRARER IR, BW
SR ARG EREEEMNIRERL ASBARE, B
FAHk, WEEETR. REmt, REAEEKRKAS
HEMA G &R 100 MPa. 5[] R FHRKEB IR 77554
) Ni-20Cr-10A1-0.5Y B E i, NiCrAlTaY %EH
KEFEEBESY 50 MPa £4. KB4 Ta g9hnA, 3
K BAFE AR (v') BILKR.
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® 3 BIEWR NiCrAlTaY REEFRARSHREEE (HV)
Table 3 Surface hardness of DS NiCrAlTaY coatings (HV)

DS NiCrAlTaY DS NiCrAlY  Single crystal

coating coating  Ni-base superalloy
As—sprayed 535.5 502.3 410.1
Vacuum 477.7 421.0 397.3

annealed

RREREEER, RENMWEGER. bR, %
# DS NiCrAlTaY REAMUERAIEAEN, THEX
R REIR LR R B R AE .
3 ik

(1) KFABIEMIRTEA F & DS NiCrAlTaY R E
H v-Ni, v'-NigAl, 8-NiAl 1 a-AlO; AR. BREE
MM R BREH, BREZEREGEE, FARER &
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BEE.
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