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Table 1 Chemical composition of glass bond (mol%)

SiO, Al,O3 B,0O3 Na,O Li,O

58~62 5~8 18~21 6~8 3~6
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Table 2 Characteristics of glass bond

Average - .
. . .~ Coefficient of Hardness/  Bending
fiir;/'ﬁlrﬁ T/ 'C TIC expansion/K*  HRB  strength/MPa
0.5 670 770 6.14Xx10° 83 106.75
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(0.44 glem®, JREDECH 6%) HIERIAIMAEIES
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Fig.1 SEM images of composite bond sintered at different temperatures after polishing: (a) 750 C, (b) 800 C, (c) 850 C, and
(d)90o0 C
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Fig.2 XRD patterns of composite bond sintered at different

temperatures
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Fig.3 Interface structure of composite bond sintered at different temperatures: (a) 800 °‘C, (b) 850 °C, and (c) 900 °C; (d) EDS line

scanning of interface of composite bond sintered at 850 ‘C
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Fig.4 XPS spectra of composite bond sintered at different

temperatures
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Fig.5 Hardness (a) and bending strength (b) of metal and

composite bond sintered at different temperatures
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Fig.6 Fracture surface morphologies of composite (a~d) and metal (e) bond sintered at different temperatures: (a) 750 C, (b) 800 C,

(c,e) 850 °C,and(d) 900 C
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Fig.7 Roundness (a) and straightness (b) of 50 cylinders ground

by metal and composite bond diamond wheels
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Fig.8 Roundness (a, ¢) and straightness (b, d) of the fiftieth cylinder ground by composite (a, b) and metal (c, d) bond diamond wheels
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Fig.9 SEM images of the fiftieth cylinder surface ground by

metal (a) and composite (b) bond diamond wheels
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Fig.10 SEM images of the surface of metal (a) and composite (b)
bond diamond wheels after grinding the fiftieth cylinder
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Effect of Sintering Temperature on Grinding Performance of Glass/Metal Composite
Bond Diamond Wheel

Song Dongdong®, Wan Long?, Liu Xiaopan', Hu Weida?, Xie Delong®
(1. Hunan University, Changsha 410082, China)
(2. Hunan University of Technology, Zhuzhou 412007, China)

Abstract: The metal bond diamond wheels with 3 wt% brittle Na,O-B,03-SiO,-Al,05-Li,0 glass bond addition were fabricated by a hot
pressed sintering technique at different sintering temperatures. The effects of different sintering temperatures on the microstructure,
interface structure, hardness and the bending strength of glass/metal composite bond were investigated by the methods of
scan-electroscope, energy spectrum analysis, X-diffraction analysis, XPS analysis, rockwell hardness test and three-point bending test.
Meanwhile, the grinding performance of cylinder of the diamond wheels was also studied. The results show that a transformation occurs
from spherical, elliptic, strip to lamellar with the increase of sintering temperature. At 850 <C, a thin 10~20 nm FeAl,O, transition layer is
formed and it enhances the interfacial adhesion toughness between metal and ceramic phase, and the bending strength of the composite
bond reaches the maximum value 826 MPa, and the hardness is HRB 94. At 900 <C, the brittle and thickening FeAl,O, transition layer
decreases the bending strength of the composite bond. When the sintering temperature is 850 <C, comparing with that of metal bond
diamond wheel, the average value of the roundness and straightness of the cylinder ground by the composite bond diamond wheel declines
from 3.1 um to 2.7 um and from 2.5 pm to 2.1 pum, respectively.

Key words: glass/metal composite bond; sintering temperature; interface structure; bending strength; roundness; straightness
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