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A Study on the Grinding of Titanium Alloy,
Part 1 ! Grinding force, Specific grinding energy, Surface roughness, G-ratio

S. H. Kim, J. G. Lim, S. B. Ha(Dept. of Eng. Sci. Mech., KNUT),
H. Choi, J. C. Lee( Dept. of Mech. Eng., KNUT)

ABSTRACT

This investigation reports the grinding characteristics of titanium alloy(Ti-6A1-4V). Grinding experiments were
performed at various grinding conditions and the grinding forces and specific grinding energies were measured to

investigate the grindability of titanium alloy with the three different wheels including Diamond, Green carbide and

Alumina. To investigate the grinding characteristics of titanium alloy grinding force, force-ratio, specific grinding

energy and grinding-ratio were measured. Surface roughness was also measured with tracer and the ground surfaces

were observed with SEM. Force-ratio of grinding of titanium alloy was very lower than that of grinding of SKD-11.

Specific grinding energy are almost five times larger and rougher surface was obtained in titanium grinding.
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Grinding force (?32}¥]), Surface roughness (X% 7 & 7]), Specific grinding energy (8] 2Mol 2]y,
Material removal rate (A& A A &)
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Fig. 1 Experimental set-up
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Table 1 Experimental conditions

Grinding [Horizontal spindle surface grinding
machine |machine

Grinding |[CDIGON100(180Dx 31.75dx 10t)
wheel |GC80K- WABOK(180Dx 31.75dx 10t)

Wheel speed(Vs):32.4m/s

Table speed(vw):3, 6, 9, 12m/min
Grinding

conditions|pepth of cut(ay):5,10,15,20,25,30m

Grinding type:Up & Plunge & Wet

Grinding

fluids Syntilo 9954 (Castrol, 40:1)

diamond : WAI120 stick
Depth of cut : 10um

Dres.s'ing WA,GC : One point diamond dresser
conditions Depth of cut : 20um

Table speed:6m/min
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Fig. 2 Grinding force for Grinding passes with
Diamond, GC and WA (v4=6m/min, a,=5um)
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Fig. 3 Grinding force ratio versus Grinding passes
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Fig. 4 Grinding forces versus Table speed
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Fig. 5 Grinding force ratio versus Grinding passes
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Fig. 8 Surface roughness for Table speed
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