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ABSTRACT : Objective To improve the tribological properties of NiCoCrAlY/Al,O composite coating. Methods The NiCoCrAlY/
Al, 0, and NiCoCrAlY/B,C composite powders were prepared by the technology of spray granulation, chemical and metallurgical
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coating and solid state alloying. The NiCoCrAlY/Al,O,-B,C composite coatings were prepared by atmospheric plasma-spray tech-

nology. The microstructure, tensile strength and microhardness were studied in order to investigate the effect of B,C content on the

mechanical properties of atmospheric plasma-sprayed NiCoCrAlY/Al, O,-B,C composite coatings. Results The Al, O, and B,C were

coated by NiCoCrAlY alloy, respectively, and the thickness of NiCoCrAlY alloy was 3 ~5 pwm. The composite coatings consisted of

elongated lamellae and they integrated with each other very well. The microhardness of the coatings increased and the tensile

strength of the coatings decreased with the increasing B,C content. The microhardness of the coatings was 1.4 times higher than

that of the coatings without B,C and the tensile strength of the coatings decreased by 26% as compared with that of the coatings

without B,C, when the B4C content was 30% . Typical brittle fracture occurred in the coatings in the tensile test and the fracture

locations were inside the coatings. Conclusion The addition of B,C into the atmospheric plasma-sprayed NiCoCrAlY/Al, O, could

improve the microhardness of the coatings, but it also destroyed the tensile strength of the coatings.

KEY WORDS: NiCoCrAlY/Al,O,-B,C composite coatings; APS; microhardness; tensile strength

Bt Tl ) PRl & Ji | W 2s i K L SRR AN el g
S e T B ) SR T R )2 P SR A I R v
AMUER AR 40 E R Dotk g R BOR A
L4 R TR 5 90 i PE B NiCoCrAlY & 4 B 1R 1Y
Pt A e B SR N P AR 2 A e T A i
T P VA 2 ) B ARl LR R AR S
Be2E AL AT — S B 5 T 5 A 4 G,y C,, BLC,
ALO,,Cr,0, S ARG 4 rh, Lok s & 4 00 52
i BBV i , 1 — 25 4 A 4 (R T P A

B, C ELAG e 0 s 3 0 L ) ) B A= 1 R
VAt B A k% ) 32 o FH K | 25 3 i IR FH 4 4
B, R R, BT AL SRR A G T
AU R RAFIE W P AR HLBO, , B,C FEIB A K
SURT BB R B 2 AR R AR 95% 72
AR TR ) R AR, BRI, B, C FE
hek 1 1 e 790 7 T EL A AR I R VR g, 2 31 P A1
BRETAEER) Z 0, A, Araghi 25 N1 SR AL 2
DUBLERI 5 T Ni-P-B,C 1% )2, I 58 1 1 )2 A9 BE 2
FERUT R, e BRAZ R 2 A e 0 e RIAR G (%) T 2
fiE. A. Erdemir % N AFSE T89S B, C P2 0 BE 5
BERAAT R, R BLAE il = E AR A R, B,C W S
0, FRIERE B0, , [Alif B,0, W LAE— 5K K2 itk
i H,BO, YW L B,0, Fl H,BO, ¥ AL 3 B
EWIEVER . M. Rafiei 55 BIFST T M8 ¥ 5 A 58
% B,C-Ni 11 B,C-TiB,-TiC-Ni & &R Z WA ITH,
RILETHTE 500,700,900 °C ¥ &4 T IR i J5 & A
FiA iR F Y AR IFZ, Ozkan Sarikaya 25 A BF5E
T B,C I AXF AISi-B,C B &4 2 Eae i m, &
LB, C AIIATT LA Sk 25 238 AR J2 ) B 48 B 401 47 i R
J15ERE

E AT, PR B A 2 ] A v U0 1 4 0 T T S 0 22
MR FBEHARZ —  Hrh i 45 B F Bk BRI

HIZ . GHABKIE T IEA L, SRR AR B
WERAED T TR FRR M REER T2,
WEME L TR E R, H4 IR 2B & iR
JEICABTE | AU FEAARE 6} 1 A Ak B4 o 5 A4 A e
Iz AZFEA RSB RS] . SO LA NiCoCrAlY Syt
KK, ALO, AR EERT, B,C R WA, SR B O %
R TR G A R A G A A H A 43l 25 4 7
K NiCoCrAlY/ Al O, 1 NiCoCrAIY/B,C & & A,
FER 45 B 7 05 14 £ R ) %5 NiCoCrAlY/Al0,-B,C
EAWEMRL T B,C & BXHZE G RIE 1%
PEREAYSZA

=

1 3K4w

1.1 #MaH & KR

SR FH B0 W8 25 R F AR K AL O, ARy il 4 kL
JER 45 ~125 pum PYIERARBORL, 9K )5 R AL TR 44
BH A HIAE AL O, 1 B,C Wik 2% 0 B 2% /Y Ni
2 B a R ARG 2 AR 735X NizAL O, Fil Ni/
B,C 1) Ni J21& CoCrAlY , il 15 £3 78 % (1) NiCoCrAlY/
AL O, Fl NiCoCrAlY/B,C EH kA&, B ARA2H 4 (LA
T 80 W R . Ni 37% ,Co 1.25% , Cr 8.75% ,
A12.75% ,Y 0.25% , AL, O, 8¢ B,C 50% ., ¥ #1531
NiCoCrAlY/AlL O, 1 NiCoCrAlY/B,C & & ¥ A5 Bil4%
FAEE1:0,4:1,3:2,2: 34,55 B,C Ry
B9 R 0% ,10% ,20% ,30% B VU Fl NiCoCrAlY/
Al O,-B,C E&HA,

WEAR LA A 40 mmx30 mmx3 mm 1Y 45" 8K, N
TARAS UG T ELIE P R R A, WO Z BT AT I
TALFR SR APS-2000 755 5 F Wi R 15 £ iR —
JZIEZ70.1 mm A NiCrAl FTE)Z , FEm{TR NiCoCrAlY/



- 22 F o oK

2015 4£ 08 H

ALO;-B,C EEBIRZMEL, BIREAGREN T LS4
ML HLE 65 VL 500 A BERFEES 120 mm , 25 R
30 g/min, AW 30 L/min, 2% /1 0.6 MPa, 4
MK 40 L/min, S/ <ET7 0.6 MPa,

1.2 FRIEFRMK

A BARFNRZ A L5876 FEI Quanta 200
FEG HLF 4 W i5E 1 UEE , ¥ AHTE Philips X’ PERT
X AT A E AT

WIZ 4SRRI CB/T 8642—2002 Frifi, %
FAPLZ:AE WDW-100E LT il i 75X 07 RE A4 RN
ﬁcﬂl:@'hﬁ,ﬁ@ﬁ%ﬂﬂ 1 mm/min, [a] R RE 2 31
M 3 W BOFHIME

% J2 BT 110 S SR B E HX-1000TM 4 I8 £l fsf J3g
I IR 72K 200 o, MEFIEFTR] 15 s, AR 23 51
M 10 WK, BOE 1.

2 FHRE5HMH

2.1 BMEREHESETT

K1 2EEmEMEMES, MK 1la v JLE
i, NiCoCrAlY/AL O, & & ¥k 2 BRIE , NiCoCrAlY/
B,C EE& M N AHNIE AR, KiARITE 45 ~ 125 pm
ZIE, ME 1b Fil e ATLLA AL O, Fil B,C Fiki K1
P EE — 25 BUR R NiCoCrAlY & 42,
JERRRELIR 3 ~5 um,

NICAErALY/ALO,
oy &

el

’ NGB AlY/ BC

NiCoCrAlY

b NiCoCrAIY/ALO, ¢ NiCoCrAlY/B,C
K1 Zakikr SEM ES
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Fig. 4 Influences of B,C contents on the microhardness of the

NiCoCrAlY/Al,0,-B,C composite coatings
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