H36kE H1H ':F' /)%j ﬁ[ﬁ Vol. 36, No. 1
2009 4£ 1 A CHINESE JOURNAL OF LASERS January. 2009

XEHS: 0258-7025(2009)01-0231-07

R K Cr; Co-CrB 52 4 Wi it 3%
e BIAVE
§RE A% AR RAE RoE

ORI IR 2y B8 T AR 2 e ) B 0 0 o S R 2, T il R 450052)

HE RATREOCEEEAR 78 A3 WK E Gl &AL 4 K Cry C-CrB B A s i 2 MO B B2 . B 0 440 8 1k
B I B B (SEMD (BRI AX (EDS) il X I 26 437 S (XRD) SO 1 368 2 64T T 2 S LM AR 230 08 I T 98 4 2
AR KR SRR EERY LEAMT A EZRIE BRI RERHE . IRE S ERE I RIFNG &%
G WEIZIRHAL N A Cr,Fe 8k AL 0 y(NiFe) WA R 451 . B ZE b E 3440 St 5 dr H L 900 Hi
Hi Crs C, ¥R A AN CrB FURLAH MG 7E Fe, C/v(NiFe) 2 @36, i F Cr. C,-CrB & 4 5 Ak AH 1 B A 26 B ALY
STR oY A A S T A B )2 EL A e R R R G AR B HV,, 5 11000 F1 R S 0 i 5 4, JEC 8 48 2k B R 4l Ni60
IEE)Z 1/3.

KR WA ORI R A A R Cr; Co-CrBs (2 i 41 2 5 Tif B 1

hESES TN249;TG665 XEARIRES A doi: 10.3788/CJ1.20093601. 0231

Investigation on In-Situ Synthesis of Cr;C,-CrB Reinforced
Ni-Based Composite Coatings by Laser Cladding

Jing Xiaoding Chao Mingju Sun Haiqin Zhang Xianhu Liang Erjun
(Department of Physics & Key Laboratory of Material Physics of Ministry of Education
Zhengzhou University , Zhengzhou, Henan 450052 ,China)

Abstract The Cr; C,-CrB reinforced Ni-based composite coating is successfully in situ synthesized by laser cladding
on steel A3 substrate by prior pasting. The microstructural and metallographic analyses are performed by
metallurgical microscope, scanning electron microscope (SEM), energy-dispersive spectrometer (EDS), and X-ray
diffractometer(XRD). The microhardness and wear-resistance of the coatings are investigated. It is indicated that a
smooth and in situ synthesized Cr; C;-CrB reinforced composite coating can be achieved employing a proper amount
of (B;O; +Cr, 05 +C) doping under suitable processing parameters, and the excellent bonding between the coating
and substrate is ensured by the strong metallurgical interface. The bottom of the coating is composed of y(NiFe)
dendrite containing Cr,Fe borides and carbides. In the middle and upper zones of the coating, lots of pre-eutectic
Cr;C, rods are abreast arranged and CrB particles dispread in the Fe,C/y(NiFe) eutectic matrix. Because of the
presence of Cr;C, - CrB reinforcements and their homogeneous distribution, the composite coating gives the high
average hardness of HV, 31100 and better wear resistance. The wear mass loss of the composite coating is just one
third of that of the pure Ni60 coating.

Key words laser technique;laser cladding; in-situ synthesized Cr; C,-CrB; microstructure; wear resistance
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Fig. 1 SEM micrographs of (a) lower, (b) middle, and
(¢) upper zones in the Ni60+16% ( Cr, Oy +B, Oy
+C) coating
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