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Anti—wear Properties of Fe—based Amorphous and Nanocrystalline Coating Under Oil Lubrication
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(a. Science and Technology on Remanufacturing Laboratory; b. Department of Scientific Research, Academy of Ar-

mored Forces Engineering, Beijing 100072)

Abstract: Automatic high velocity arc spraying process was used to deposit the Fe—based amorphous and nanocrystalline
coating with thickness of 300 pm on the surface of AZ91 magnesium alloy. The effect of wear parameters, such as differ-
ent line speed and load, on the wear properties of Fe—based amorphous and nanocrystalline coating under oil lubrication
was studied. The microstructure of the coating was characterized by the SEM, EDS, XRD and TEM. The results show
that the coating was fully dense with low porosity and oxides, and exhibits the high microhardness(12. 03 GPa) and Elas-
tic modulus(197. 1 GPa). Compared with 3Cr13 coating, the relative wear resistance of Fe—based amorphous and nano-
crystalline coating is 3 times than that of 3Crl3 coating with 30 N, 300 r/min and 900 s under oil lubrication. The Fe—

based amorphous and nanocrystalline coating exhibits the brittle spalling failure mechanism.
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Fig. 1 Surface morphology of FeCrBSiMoNbW coating
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Table 1 EDAX results of FeCrBSiMoNbW coating(w/ %)
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Fig. 2 XRD pattern of FeCrBSiMoNbW coating
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Fig. 3 TEM images of FeCrBSiMoNbW coating
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Fig. 4 Load—depth curves of FeCrBSiMoNbW coating and
3Crl3 coating
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Fig. 6 Wear loss of FeCrBSiMoNbW coating under differ-

ent velocity
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Fig. 7 Wear loss of the FeCrBSiMoNbW coating and

3Crl3 coating under different load

W Fe HE R 590K G0IR 2 00 55 4 & 20T
3Cr13 ¥R J2 .30 N I H AR it B 4y 3Cr13 IR )2
) 3 4% . XJEH T Fe 23R M40 K fh IR J2 10 1 %
AR E Y & T 3Cr13 IR 2. IhAh. Fe B3R &
A TR P SN AN | B BT e W R =
TR A3 1R )2 K AR )2 B 450 8 R KB
YK R AE B 5 2ok R RS B R HCR Ak RN A ) Y
SR VER . T 3Cr13 42 A T A B
i (EDAX 408k 18%0) e 1 Kk i BEAIG L 25 44 L
OGN  TE S I T R 25 b e HE 2R T A

& 8 M2k 30 N, EE 300 r/min, IFf[A] 900 s
ZMET 3Cr13 WRJZ N Fe FEAE S48 K S IR 2 1 B4t
TS, B 8Ca) (b)) 43 5l %f i 3Cr13 ¥ JZ Al Fe
FEAERBPUKBIRZEBIE S . & 8(a) Al L
F . 3Cr13 U J2 I 1 4 TR A LR A B I 2
AR G, BRI P& 0% R — R 2B ™
I 55 F P RRAE . 3Cr13 1t 2 AL, 0 M A
A8 2% B g i S AL 8 &, i B HAL
B AR IR 2 MR R B0 B8 . R AR
FEfb B R AR TR U 2 SR A A R
& o 77 A 5L 55 1 B8 FN iz Bl 8 AR B 2 N 7 A A
FERMZENLIFERIZ T ARSI R, W3
JEE 52 VS 400 3k R o Vi T A S A B AN BB
B RSO & 5 1 3y m N T AS I T
] 4" Ji 5 BE A5 BOK A0 A BN SR R B — 8
TR Ja AR 2 A BHE 8 Me 55 1 B 227 72 U0
TRVE R P W R . A A0 R )2 TP i
gL RAL R R ey ug AR YT R R T A
T EE A A L SR 1 R R JE A BE 5 R AR
J2 Z Al — 25 ) T R

HHXFF 3Cr13 )2 . Fe 3Lk 4K MR E R
JERUE 30 L BOG T AR TR D W R V5 BT AT R &L
T A — AR R G O . R Z AR
PR AR — G A R AR - BURL I V%
Ryt R . ST 2 BILEE A [R) Y 2 i 9 55 5
JE FVRE FE 22 T 9l A2 4 ik 9 55 5 T 5 60 Rk 1 A
B IE LB K R, Fe EAE MK RBA LN =
B pR AR 1 Al A B A RS 3 98 HOR A6 AR A AN
K A 2R . T HL A2 S BUR . B R Al
FE . PRI 7 B 400 o R s B BB S B 4 ik o AR
BN R R AR E PR R A& B AR R
Ji& SRR/ R R B . N SR 45 5 0 B L 2 5 )
WEWGFERMEERN R, Fe R KRE



EMAR S Fe LA i A0 K 8 U J2 T b T 08 A% 05T R R 4 e 49

&l 8 3Cr13 3% 2 () Fl FeCrBSiMoNbW 4 )2 (b) i B i1 1 51
Fig. 8 Wore surface morphologies of 3Crl3 coating (a) and FeCrBSiMoNbW coating (b)
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