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B W18Crdv & 8 b &4, i EER T 5 18 mm X 10 mm X 40 mm, [F 45 $h 40 R 7.
1280°C &, 560°C X 1 h E A=K . HhL E 5355 —160~+320 HF—140~ 4320 B AlO;
F1 NiCrAl ¥ K [R 4 (wt-%) : 15. 87AL, 16. 66Cr, 1. 05Fe, 423 Ni R & F % 1 (T
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TR E E 0 H A 554 R A48T, A PV9100 i PV9900 BY Ak {X (EDAX) A ik Bl 4r. H
Shimadzu RIHE T BB EEE. BEHRRRE MK-20 B BRIl E3T, Bt
HYGO RS, BRRTH ¢30 mmX2.5 mm, KA 0. SUB BRI ARG KEH e, A
JC-10 AU BT il BB R B8/ & (mm) , Fl T HERKMER V (mm?)

V = B{rlarcsin[0/(2r) ] — (&/2) (** — b*/4)"5} =~ Bb*/(12r)
A, B R FRE, 2. 5 mm; r HEER AR (mm),

1 FERTRRLEZEH

Table 1 Technological parameters of plasma spraying

Coating  Working gas Powder carrier Arc voltage Arc current Powder nozzle Wheel type Wheel speed

/m*/h gas/m*/h /v /A 1/min

NiCrAl  Ny/2.832 H,/0. 283 55~65 500 GP2 P 35

ALO;  Ny/2.214 H./0. 425 74~80 500 GE L 30
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N counting 77 GE 1 BTR) ¥ #E B TE Shimadzu B
I T BE 3t b, X% ZE KK N 0. 49N, 0. 98N,
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Fig. 1 Schematic diagram shows the brittleness 4010 RIS R HH{UHHITE S AT, 238250 85 dB
testing principle (AP AT R 248 40 dB, ER¥% 25 45 dB), EE H
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HAE-PHMEK REFHRNEFNUBHE K S Ce ZRAFHENTHRE.K = (61— G,
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3.1 HHLYSIE

ALO; ESE TG EEF BHFRNALER, HEHATEHY o ALO; RABE
DI EMH - ALO Y, BN EREHR T SEFEREFTHLBAEBERAR S
i, R T KRBUERW T AR &, ASUESRMA 2 FiR. RS S E4b ALO: BOLEE
By X SHRMFH A EREZR , WACEHEH o ALOy KB NiAlisOx 4157, H TEM &
FME 3 @) Fiw, B 30) HE 3(a) & AL, Bkl A [502) S MBFTHEA, ZHEN o
ALOs, HFEE R & NICrAl EFH FHIRABTTER EZEER T L BA 6 ALO;, Cr0: f
NiO ZH i i E AL 3 ), oG A E I R X S E A A R A L A /)N, B 5 NiCrAl 54k
MAAWHRE, ERFAKIRLEZSENWENER T, BE R EALBEM NiCAL &K L
HEHEC, FALBEERIRAE NiCrAL & L SERE ALOs 5K X FEH, 4y Nio
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S®{L BRI BE P ALO AWM T NiaAlwOn . EXHEB M B HEES, 5 Cr0, HE
—i2F NiCrAl ey L7 R B ALOy £E4R & ] iy & A AL B [E B AL T & ALOy, NizAl;0y K
/i Cri0s AR B S AL, B 3 (o) P B XA TEM FEIFRL 53 40 A7 45 3R (we- 25) 0 . 78. 84Al,
14. 36Cr, 1. 41Fe, 5. 39Ni, EEMEH T M TEM ML Z A E ALO: B AL TEG HRM
ALO;, T H 3 (o) FF7R . B 3(d) K A AR ALOs i FITTHEHE , SH1 41 ALOs HATHI =149 dh &
% aﬁﬂﬁ$l§lﬂﬁﬂ s ALOy (B8] Y B A H R 0] fE K Ni2ALsQz F/#E (Y Cr.0:, {H 5 F X 6
PHMARTEAN RXEFEENAEZ S FTHRA, JLEMN T -BiEd. &l 2 A
LR H NiCrAl SEEFEH RS S F M, ALO, 5 NiCrAl BRI R EH SR MR E LB TH
BOUE . JECEED FTEREN B EFRAEH.

M2 MAEMEN SEM ER
(o) WFEFEAR (1 kW, 8.7 mm/s); (2) AlzO; J2(600 W,2.7 mm/s)
Fig. 2 SEM morphology of laser-cladded coating

(a) cross-section) (b) AlzOj coating

B3 ALOs MOLH M2 N & D BT (u.o) B o ALO, REREHE THIMEEE (b.¢) (600 W,8. 7 mm/s)
Fig. 3 TEM image of laser-cladded Al:0;coating (@, ¢) and SAED patterns of a- Al:Oy (b, d)
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DEREARZE, MR T AT EAN, ARETEEBLEFRET A BB TRHERD AR
BEREREAN, &4 TEE A, RASNRERT B AR AL E kB K&, SOUHE R,

:500W, 3.5 mm/s K =45. 33
|1000W- zaosz'x-ssoza

B 4 MR B WO B i 2% (500 W, 8. 7 mm/s) B 5 ALO, NENERENLER
Pig. 4 Microhardness curve of the coating Fig. 5 Brittlencss testing results of the Al;O, coating
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L] ...

(500 W, 3.5 mm/s) HEEESSEES I¥ z)ﬂnﬁ/j\[mﬁ BE=P/(v

Fig. 6 Intercrystalline cracks in AlyQ;coating
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Fig. 7 Wear curves of Al;Oyceramic coating
(a) V-P (L = 1414 m); () V-7 (P =150 N)

B8 MEEH (P=150N, L =1884 m) (BOO W,18.7 mm/s)
Fig. B Wearing surface morphology (P =150 N, L =1884 m)
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Brittleness and Tribological Characteristics of Al,Q; Ceramic
Coatings Cladded by Laser on W18Cr4V Steel
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Abstract The structure, brittleness and dry sliding tribological characteristics of laser-
cladded Al.O; ceramic coatings on W18Cr4V steel have been studied by means of SEM,
TEM, EDAX, sound emission and wear tests techniques etc. The results show that the
Al20; coating cladded by laser consists of columnar grains of a- Al,03and a small amount of
Ni:Al13029 among Al:Q3 grains. The hardness value of Al;O; coatings cladded by laser is
about 2351~ 2667Hvo.;. The britlleness of the laser-cladded Al;0; coatings is increased to
some extent than that of a plasma-sprayed Al,Oscoating. In dry sliding wear condition the
wear resistance of the AlO; coatings is about 2 times that of the plasma- sprayed
Al;03coating, and the laser-cladded AlQO;coatings are worn by brittle peeling and abrasive
wear.

Key words Al;0O3 ceramic, laser cladding, structure, tribological characteristics,

brittleness



