F36% H11YP eI . S Vol. 36, No. 11
2009 4£ 11 A CHINESE JOURNAL OF LASERS November, 2009

XEH S 0258-7025(2009)11-3079-05

Ni FEETRHBOR TR W A0 B b 5 1 3 ol 54
BB B bl B
BRE BAE AEE

(1 TR T RS 3 TRk, W £1F 454000)
RS MR RN R RS, LR B 210016

WE KA NEGESE A SRPRET I ERABRAT T B RRBIIR. K AE A8 SEM
FREE L (EDS) & X ST AN (XRDY A & MG BAL S Ni 24T RS G RN ARSW SWHER, FHRFT
FRSENAREARAIHEENE. NRERRW, BAFEIBRPESNORERELRNE CtEZ5&
WA REH CInRRRAERBMAY CrsC. o 83 RS E 53 %01 Bn R ER M9 MREBERR MY

B EERaERSHRERTERSS .

REWR  BOLEAR BORSHR NI RS S A EMEE; RENE
HESEXS TG4 XHKERIREE A doi; 10. 3788/CJL20093611. 3079

Delaminating Behavior and Formation Mechanism of the Interfacial

Microstructure in the Laser Brazing Diamond with Ni-Cr Alloys

Yang Zhibo' Xu Jivhua® Liu Aiju’

1 School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, Ching

2 College of Mechanical Engineering, Nangjing University of Aeronautics and Astronautics ,

Nanging, Jiangsu 210016, China

Abstract Brazing diamond grits to steel substrate using Ni-based filler alloy was carried out via laser in an argon
atmosphere. The brazed diamond grits were detected by scanning electron microscopes (SEM), X-ray diffractomer
(XRD) and X-ray energy dispersive spectroscopy (EDS). The formation mechanism of carbide layers was discussed.
All the results indicate that high strength bonding between diamond grits and the steel substrate has been successfully
realized because the chromium in the Ni-based alloy segregated preferentially to the surface of the diamond to form a
chromium-rich reaction product Cr;C,, and the bond between the alloy and the diamond is established through the

reaction product.
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Fig. 2 SEM morphology of the diamond
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Fig. 3 Microstructure characteristics of bonding interface

between diamond and Ni-Cr alloy
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Fig. 4 Surface morphology of diamond after etching
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Fig. 6 XRD pattern of the reaction products on

the diamond surface
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Fig. 7 Schematic diagram of reaction
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