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Study on Design and Performance of Porous Metal-Bonded CBN Abrasive Wheels During
Grinding of Ti-6A1-4V Titanium Alloy

YANG Wei', WEN Xuebing’, XIAO Hong’, ZHAO Biao’, DING Wenfeng’
( 1. Naval Equipment Department, Xi’an 710021, China;
2. AECC Xi’an Aero Engine Co., Ltd., Xi’an 710021, China;
3. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China )

[ABSTRACT] Porous metal-bonded cubic boron nitride (CBN) grinding wheels are fabricated by employing ammonium
hydrogen carbonate (NH,HCO,) as pore-forming agents to avoid workpiece burn, improve ground surface quality and
service life during grinding Ti—6A1-4V titanium alloys. The graphite particle concentrations are optimised with the flexural
strength and interface morphology between the metallic matrix and grains. The grinding performance, including grinding
temperature, material removal rate, grinding ratio, grains wear and ground surface quality of the porous CBN wheels and
silicon-carbide abrasive wheels is evaluated during grinding Ti—6Al-4V titanium alloys without cooling lubricants. Results
indicate that porous CBN wheels with 10% (mass fraction) graphite particles are optimized in terms of the wettability
between the metallic matrix and abrasive grains as well as the flexural strength. In addition, porous CBN wheels exhibit
high porosity and promising comprehensive grinding performance. In comparison with the silicon-carbide abrasive wheels,
a lower grinding temperature (approximate 250°C) and better ground surface quality can be achieved by porous CBN
wheels. Moreover, the material removal rate and grinding ratio of porous CBN wheels reach about 4 and 2 times than that
of the silicon-carbide abrasive wheels under the same conditions.
Keywords: Ti—6Al-4V titanium alloy; Porous CBN wheel; Grinding temperature; Material removal rate;
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Fig.1 Starting materials for fabricating porous metal-bonded

CBN wheels
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Fig.2 Flowchart of the fabrication process for porous metal-bonded CBN wheels
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Fig.3 Equipment of grinding test with porous CBN wheels
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Table 1 Structure parameters of grinding wheels

I R JE R WiesME
%L CBN #b# CBN #80/100 20mm
sEmRATER R ARk #80/100 20mm
x2 BEHIRESH
Table 2 Grinding parameters
=] ZHUE
WHELRE / (ms™) 4~18
VEAHE / (memin) 2~10
FEHITRRE /mm 0.005~0.025
AU HIATRE /mm 50
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Fig.4 Schematic diagram for measuring grinding temperature
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Fig.6 SEM micrographs of the cross-sectional surface of as-sintered samples with different graphite concentrations
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Fig.7 Typical signal of grinding temperature with porous CBN wheels
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Fig.8 Grinding temperature as a function of cut depth
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Fig.9 Material removal rate for different grinding wheels
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