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Abstract: The nucleation and crystallization behaviour of ZnO-Al,05-Si0, (ZAS) glass systems and sintering process
of glass powder were studied by means of DTA, XRD, SEM, differential thermal expansion analysis etc. The optimum
shaping technique and Thermal Coefficients of Expansion (TCE) of the glass ceramics were measured. The mechanical
and grinding properties of the CBN grinding wheel bonded with ZAS glass ceramics were also tested.
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Table 1. The performances of diamond and Cubic Boron Nitride
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Figure 1. Form glass area of ZnO-Al,03-SiO, (ZAS) systems (The
shaded part)
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Figure 2. SEM’s photo of single glass powder
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Figure 4. Differential thermal curve of ZAS-44# glass powder
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Figure 5. Diffraction (XRD) photo of ZAS-4# glass powder crystal-
lization (Heat treatment 650°C/0.5 h + 890°C/2 h)
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Figure 6. Bulk density and porosity of ZAS-4# the sintered body
for sintering two hours in different temperatures
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Figure 7. SEM’s Photo of ZAS-4# glass powder’s microcrystalline
shape
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Figure 8. The flexural strength of ZAS-4# sintered bodys in differ-
ent heat treatment temperatures
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Figure 9. The impact strength of ZAS-4# sintered bodys in differ-
ent heat treatment temperatures
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Figure 10. The dilatometric curve of ZAS-3#. 4#. 5# sintered bodys
and Cubic Boron Nitride
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Figure 11. The microstructure of ZAS-44# sintered bodys in heat
treatment 650°C/2 h (SEM’s Photo of 150 times)
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Figure 12. The microstructure of ZAS-4# sintered bodys in heat
treatment 650°C/2 h (SEM’s Photo of 1000 times)
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Figure 13. The microstructure of ZAS-4# sintered bodys in heat
treatment 650°C/0.5 h + 820°C/2 h (SEM’s Photo of 150 times)
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Figure 14. The microstructure of ZAS-4# sintered bodys in heat
treatment 650°C/0.5 h + 820°C/2 h (SEM’s Photo of 1000 times)
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Figure 15. The microstructure of ZAS-4# sintered bodys in heat
treatment 650°C/0.5 h + 890°C/2 h (SEM’s Photo of 150 times)
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Figure 16. The microstructure of ZAS-4# sintered bodys in heat
treatment 650°C/0.5 h + 890°C/2 h (SEM’s Photo of 1000 times)
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Table 2. The mechanics performances of ZAS-4# and MAS sintered bodys
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ZAS-4# 650°C/0.5h+890°C/2 h 321 3.04 4.1 10.8 112 83

Table 3. The Grinding than of the CBN grinding wheel bonded with ZAS glass ceramics for High speed steel W3Cr,V on the G618K-2
lathe
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Figure 17. SEM’s photos of the CBN grinding wheel bonded with ZAS glass ceramics after sintering and grinding (a) The fracture micro-
structure of the CBN grinding wheel bonded with ZAS glass ceramics (SEM’s Photo of 200 times); (b) The interface microstructure of the
CBN and ZAS glass ceramics (SEM’s photo of 200 times); (c) The CBN distribution of the CBN grinding wheel’s surface afer grinding test
(SEM’s Photo of 50 times); (d) The single CBN morphology of the CBN grinding wheel’s surface afer grinding test (SEM’s photo of 300 times)
B 17. ZAS-4# R HEL ST CBN BERL EFMEY M SEM RE (a) BHRAVETOME(x200); (b) LE&75 CBN BRFEAEHER
(x200); (c) EEMIRRVRLRE CBN BRIEISTHENR(x50); (d) BEHIRRYILRE MM CBN BERRIALLR(<300)
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