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Abstract The Co-based alloy coatings are prepared on the GCrl5 bearing steel surfaces by the ultrasonic vibration
assisted laser cladding technique. The microstructure and the high-temperature oxidation behaviors are analyzed in
detail under the condition of 750 °C /100 h. The results show that the ultrasonic vibration does not change the phase
compositions of cladding layers and only more uniform and fine equiaxed structures are formed in the near surface
layers. After high-temperature oxidation for 100 h, the coating follows the parabolic oxidation rule. Compared with
those of traditional laser cladded coatings, the oxidation films on the surfaces of coatings by ultrasonic vibration
assisted laser cladding are finer and denser, and there are no obvious oxidative cracks and spalling defects.
Meanwhile a large number of high-temperature CoCr, O, spinel phases with good stability are generated. The
oxidation weight gain and oxidation index are reduced by 19.2% and 50.8%, respectively. The high-temperature
oxidation resistance is enhanced.
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Fig. 3 Cross-sectional appearances of laser cladding layers under different conditions.

(a) Without assistance of ultrasonic vibration; (b) with assistance of ultrasonic vibration
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Fig. 4 Cross-sectional microstructures of laser cladding layers under different conditions.

(al)(a2)(a3) Without assistance of ultrasonic vibration; (b1l)(b2)(b3) with assistance of ultrasonic vibration
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Fig. 5 Oxidation dynamics of substrate and cladding layers with and without assistance of ultrasonic vibration.

(a) Oxidation dynamic curves; (b) (Am)? versus oxidation time; (c) double logarithmic curves
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Fig. 6 XRD patterns of Co-based laser cladding layers under different conditions.

(a) Without assistance of ultrasonic vibration; (b) with assistance of ultrasonic vibration

34 SHEREXREE SEM B

SRy 2L 4 s S IR 2l B B R TR R B IR AR
T BE B ML X s 81 23 3 T 4R A6 I 1 O 3 i 4 40
Brs &7 TR A/ TR 7S ik 3 B OIS B2 AE

750 C T AL 100 h JF R TIES . T LLE 1%
2RI — 2 S BUR W AL A T . AN )
RS2 5 A il o R 75 i 3 il B %) 0 B 2 % T 4R Ak )
WL 2 [ A7 76 B4, 7 Ak 24 8 HAA AR ) 0k R~

0102006-5



H

i b

W R 5 LI i R P I 8l 1 A, 22 T A SR Ak A IR
Sy A M B RS, HORSHA B, XHE 2 R
T 22 T A 45 40 HEAT BE 3 (EDS) 20 b, K E B &4
O.Cr.Co &R 456 X LA H M 1. vl
LKL B CoO,Cr, Oy, CoCr, O, 42 % £7 4H i,
BOm F ALY L 2 2 W Co AR A AL AR iF
CoO+Cr, O; Fl CoCr, O, R A E B, Hi CoO §
Cr, O [RIEESR B A 7 3G 50 1 0k 20 ST I 1) 3502
SEPESY 5 A R 7 IR S0 B 1 e B 2 A L it
TR 75 9% 2l 1) 475 7 2 2% T SR Ab B T i B0, BC W

LTI T parnt? ‘(d‘j) ) ‘ r i >

B 7 N[R ST WO B TR 2 A iR AR R T A SEM JESL.

A LI 280, W] B A A b By kAR IR, X
Je DR A P IR 2l A9 4 R i R 2 Y I A Rk
— AL H o A SN ¥ 2 U = 3 TR S
LN VN R TSI AP R T N DR S
I W, JC &R Cr 1] S8 AL Ji H §7 H A A T 48 0 o
T E B Cr, O [ B PR T R A B8 L 5 [7] 1 A Ak
Wy Ae fin LAk B T U A% DR et R Y R e B o T 3k
T 8 AE ) B8 T A% s SR AR R IR B R R A
B UR)Z N Cr, O JE A% 10 3 500 i SR AL B Y
AR I W

(al) (a2) oA 7 374 Bl s (b1) (b2) 48 7 37 4 Bh

Fig. 7 SEM images at surfaces of laser cladding layers after high-temperature oxidation under different conditions.

(al)(a2) Without assistance of ultrasonic vibration; (bl)(b2) with assistance of ultrasonic vibration
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Fig. 8 Cross-sectional appearances of oxidation films of laser cladding layers under different conditions.

(al) (a2) Without assistance of ultrasonic vibration; (bl)(b2) with assistance of ultrasonic vibration
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Fig. 9 Distribution of Cr in near surface of cladding layer. (a) Without assistance of ultrasonic vibration;

(b) with assistance of ultrasonic vibration
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Kb o, FoR AL R IR 58 JE (MPa) 50, %R A4k
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HAZA(mm),

F () 2R (5D AT S Ak R o R ST /) )
P e Mo B R . 24 e IR iR R R R AN g B D
=R MRVS ST S N2 S5 s S A ik e
W B o I FLA /N 1) 4204k 0 T ol 98 M AR O 43 HPE B
Z 119 fb R b (A5 ST R 8 R 4 T A
BB o ST T PN 10 A K Ry T REA N, 7 A5 DA T
REAIR T 48P0 IR TT 2L 3 9% 1 AT BE L 4 1 AR IR 1Y
FBHE . 5 R E ST B v R 1 R BT DA K
BHIE S A 2 SOIR A 3 e . BRIk, 8 R 4R B X
W5 )7 WA S A Ak S AR R SR Cr ot
F oA FN 5, [ i AR 2 T B L Al
SE ALV LT 1 S AR RS T8 1 A B TR R IR 2 P
AR .

4 4k v

T O I T8 ) A% A S U T2 A R v [ 2 it
Pzl LT A /T 7 i B 4 7 2 04 SO0 45 #8) A
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AALVEBE R HLIE , 15 A R 458 .
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2) FH/JCH S IR 3 A Bh 0 B IR 0k 2 A
750 °C /100 h&& /4T iy A4k 3 1 2 i 4 3 4 P 46
AR . ARG 0 R S R 30l B 1 0 R R AL
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