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Fig. 3 Microstructure(a) and elemental distribution(b) of

Cu-Sn-Ti alloy filler powder
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Fig. 4 Microstructure and elements distribution of Cu-Sn-Ti
alloy surrounding diamond: (a) Microstructure of Cu-Sn-Ti
alloy; (b) Elemental distribution of Cu-Sn-Ti alloy
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Fig. 5 Microstructure and elements distribution of brazed
interface between diamond grain and Cu-Sn-Ti alloy: (a)
Microstructures of joint interface of diamond; (b) Elemental

distribution of joint interface
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Fig. 6 Surface morphologies of brazed diamond wire saw
under different argon flow: (a) Q=15L/min; (b) 10 L/min<<
Q<15 L/min; (¢) 5 L/min< Q<10 L/min
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Fig. 7 Microstructure of brazed interface between diamond
grain and Cu-Sn-Ti filler alloy: (a) Microstructures of joint
interface of diamond; (b) Elemental distribution of joint

interface
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Fig. 9 Fatigue bending crack initiation and growth on surface
of diamond wire saw: (a) Cracks by 900 bending; (a) Cracks by
1200 bending
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Brazing mechanism and surface crack characteristics of
diamond wire saw

ZHANG Zi-yu', XIAO Bing', LIU Si-xing®, DUAN Duan-zhi’

(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;
2. College of Mechanical Engineering, Yangzhou University, Yangzhou 225009, China;
3. School of Mechatronics Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Diamond grits were brazed on the surface of the KSC82 steel wire by using Cu-Sn-Ti pre-alloy powder,
diamond wire saw was produced with steel wire of diameter 0.7 mm and length 500 m. Diamond brazing interface
features and elements distribution pattern were analyzed by using the scanning electron microscopy and energy disperse
spectroscopy. Elements oxidation properties of diamond brazed interface were discussed, and fatigue bending test was
carried out. The results show that the segregation of the alloying elements happens inside the Cu-Sn-Ti alloy after brazing
heating treatment, Ti element segregates on the diamond brazed interface and its content increases 18 times. The diamond
grains are brazed because of the titanium carbide. Titanium oxide phenomenon is found on the surface of Cu-Sn-Ti alloy,
and only being found on Cu-Sn-Ti surface. Titanium oxide thickness depends on the argon flow Q during argon
controlled atmosphere-brazing, when Q=15 L/min, alloy surface shows gold color; when 10 L/min<<Q< 15 L/min, blue
shows on the alloy surface; when 5 L/min<<Q<10 L/min, alloy shows amaranth color. Bending fatigue crack occurs on
the surface of KSC82 steel wire firstly, and cracks occurs in diamond brazing interface and growth along the
circumferential of the wire saw to Cu-Sn-Ti alloy with the characteristics of opening mode crack when bending curvature
increases.

Key words: Cu-Sn-Ti alloy; brazed diamond wire saw; interface characteristics; fatigue bending crack
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