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Fig. 1 Micrographs of heated grains (a) and brazed grains (b)
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Fig. 2 Microstructures of brazed diamond: (a) Surface photograph of brazed grains; (b) Element distribution of (a); (c) Interfacial

compounds; (d) Element distribution of (c)
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Table 2 EDS analysis of elements at different points shown in

Fig. 2(c)

Mole fraction/%
Point
C Cr Ni Fe Si
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Fig. 3 Microtopographs of compounds on brazed diamond surface: (a) Surface photograph of brazed grains; (b), (c), (d) Higher

magnification
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Fig. 4 Machining experiments of cast iron pipes: (a) Site test; (b) Surface wear of cutting tools
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Fig. §

Cutting efficiency contrast test between brazing

diamond and resin grinding wheel blade

Fig. 6 Chips of cutting cast iron pipes: (a) Spherical chips of

resin saw; (b) Bar chips of brazed saw
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Fig. 7 Temperature measurement results of cast iron during

dry cutting: (a) Thermometry using infrared thermometer; (b)
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Thermometry signal using thermocouple
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Fig. 8 Surface photograph of brazed diamond grains after

cutting cast iron
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Fig. 9 Interfacial microstructures of diamond grains after cutting cast iron pipes: (a) Grain wear; (b) Low magnification; (c) High
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magnification; (d) Grain crack
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Fig. 10 Energy dispersive spectroscopy of Point P in
Fig. 9(d)
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Wear mechanism of brazed diamond saws during
dry-cutting cast iron

LIU Si-xing, XIAO Bing, ZHANG Zi-yu, CHEN Yu-guo

(Jiangsu Key Laboratory of Precision and Micro-manufacturing Technology,
College of Mechanical and Electrical Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Diamond grains were brazed onto steel (0.45%C) matrix in high vacuum furnace using Ni-Cr active powder
filler alloy. Scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS) and X-ray diffracometry (XRD)
techniques were applied to investigate the interface characteristics of brazing diamond abrasive crystals to steel substrate
and the wear characteristics in dry cutting cast iron process. The results show that the brazing diamond saws have obvious
advantages in terms of high efficiency cutting cast iron. The main wear of the grains is grits fracture from the brazed
combined zone. The iron chips are adhered to the surface of the broken grains at high grinding temperature. The
graphitization of diamond grits slightly occurred and the diamond strength is enough to meet the requirements of
machining process when dry-cutting cast iron. The super sharp, high strength and safety brazed diamond saw was
developed for the high efficiency machining cast iron materials.

Key words: diamond saws; cast iron pipe; vacuum brazing; wear mechanism; dry-cutting
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