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Abstract WC/Co- Y.O; alloying layers are prepared by laser alloying on 38CrMoAl steel substrate. The
influences of Y,O; mass fraction on microstructure and properties of the layers are investigated through X-ray
diffraction (XRD), scanning electron microscopy (SEM), microhardness tester, and friction wear testing
machine. The results show that the layers with different mass fractions of Y.0; are mainly consist of austenite,
martensite, Fe;W;C and WC phases. With the increase of the Y,O; addition, the contents of the Fe;W,;C, nano—
WC, and austenite gradually increase, whereas the content of martensite gradually decreases. But when the
mass fraction of Y.0; is more than 1.0%, the content of the nano— WC begins to decrease, the solidified
microstructure is slightly coarsened. Because of these changes in the microstructure, the hardness and wear
resistance of the layers first increase and then decrease, that is, the layer has the highest hardenss and the
better wear resistance as the Y.0; mass fraction is 1.0%.
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Fig.1 XRD diffraction pattern of the alloying layer containing 1.0% Y,0; (mass fraction)
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Fig.2 Cross—sectional SEM micrographs of the alloying layer containing 1.0% Y0 (mass fraction). (a) Surface of the alloying ;

(b) middle zone of the alloying layer; (c) interface; (d) heat-affected zone
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Fig.3 Back scattered electron photograph and element area distribution taken from the alloying layer containing 1.0% Y,0;

(mass fraction). (a) Back scattered electron photograph; (b) C element area distribution; (¢) W element area distribution
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Fig.4 XRD patterns of the alloying layers containing different mass fraction of Y,0s
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Fig.5 SEM micrographs of the alloying layers containing different Y,0; mass fraction of contents.
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Y0, 33 1k LT LAy A HL ] I 40 A6 SR < 1) Y0/ b 26 10 3% M4 5, e T I B S0ORE B R A A T R
FE, BEAR TG PR AL ) 52) Y.05 19 77 43 e 22 B0 /DN, FLAE WA rh ml 58 AV e LA [ AH v 00 0 e B A /D
TR 4 R [, YL0:08 5 AR AR I AE AR K 0 SRRV BELAS R K R B A Ak SR 7R T 5 3) Y.0, 2 ek
VRORH B 43 AR T 33 4 A ) A o YRR % g v B TR T A0 Ak R 5 4) R AR Y Y,0, RV S R 35 O A% 14 7%
O BT AZ RN Y.0. 88 A R A 38 A% A% 0 32 B2 55 4 o5 B A0 T R R G, AR Ol — A o5 R A8 T R
KA FRY]LTE 1200°CF Y,05(0001) 5 B FCAA (110) P I8 550 1 8] A7 75 5 A A5 PR A G B, LBl 38.11%
e T AR R A A G BB (12% ). X 3 B Y048 8 3B 359 00 4% 19 A% 0 J2 JE 880 L R L Y, 0, 38 W] g J2 3l i
H = A AL A 48 A 5E 5 202U o SR, 2 Y.0 19 7 it M 5 — B (B A, Bl 2 I A VAR A T A T B, s &
SO AH 2TV I 1R AR, 32 1T AS ) R Al AR, PRI, Y05 9 o I 4 I FE — LN o
3.2 BEWEE

P 6 JiF /s A AN [R) Y2045 5 43 B0 4 A2 B BE WY 2R A i i ko T UL, 5 B &b 2B & T

0803001-4



bR Wt
B JSE o A S AE o AEA @ ALK, AT 9 08 A 3 fot 2 ZUR 5 FRR A TR I8 440K WC B o si AL S5 LA A9 2585 PR L T
HAT fie e WO B 2 5 70 SRS 31X, DR phy R R (8 ARt P 2 B, 32 o X110 L B8 AT 9T AR B 5 T 22 BAGR2 i IXC,
JETT U6 S A= BE R, ELEEE TR TRAGIE I, A ol 5 FC AR 41 2 3 1) i 46 (6] K 2 45 90, Aol B2t Bl =22 ok — 2D R A1
M 638 n] e B, B Y20 I i 20 O 38, i T 52 Sokn 40 46 36 B 4 2RI K W C B0 3 ok 28 3= 4
PRZR B R, 5 4 A DX 0 1 2% S TR 32 8 9 1 5 24 Y20, 50 B KO I 1,090 I, SRS S i 2 L i ik — 20

E >N HH
Bahn AR 48K W C AN I PR AR HC Y A, DA fioRn RO AR 386 O, B0 5 4 1 DX 10 ~F- 127 4 fc B s A7 eI
20 ok ——0%Y,0,
800F v—v AT
700+

Microhargness /HV
(=]
(=]

0 02 04 06 08 1.0 12 14 16
Distance from the surface /mm
6 AN[E] Y0, A 4 fh 2 5O 3 i 2 R 4 A i 4k
Fig.6 Cross—section macro hardness curves of the alloying layers containing different mass fractions of Y,0;
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Fig.7 Friction coefficient and wear loss of the alloying layers containing different mass fractions of Y0,
Ry E— 25 43 BT R AR 5 PE R B Y05 7% i AR Ak 9 N FE ML, 7E SEM R X G 4 Ak )2 B 0 SR T AT T
g2, WME 8T L AE T W S BRI B A B b, & 02 B A2 GCr1 5 BE 82 Rl 3 T f 22 AR i) AL EIAE FH e LS 4
FEUH LT G A A R S A0 (0 R ALY HBE A B AR AT R R AL G A A2 2R
P A AR = 0 RN T, TS R R BT 1 B e 5 R, Je 2908 WU T B8 ) AT Y % 55 RITE T, Bl
Y, 0, 7 i B IN, o T A 102 B R A 10, AT R BG4 RN BT 57 45 BE T L X A5 AL

7 4=

1 I C—

e (©] =y () s o

F8 AE Y0, F 8BS S ZEMEmES . (a) 0.0% Y.05; (b) 0.5% Y,05; (¢) 1.0% Y,05; (d) 1.5% Y,0s
Fig.8 Worn micrographs of the alloying layers containing different mass fractions of Y,0s. (a) 0.0% Y.0;; (b) 0.5% Y,0;;
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