=571 A7HE e8] A, Alod

, A2&, pp. 135-141 (2011. 4)

Journal of the Korean Society of Manufacturing Process Engineers, Vol. 10 No. 2, pp. 135-141 (2011. 4)

ClO|OfR = mo|=2 9

(=] —

_g_|:||7|. I—IAI-E=|01| EI[I|: of f

Ao, Ao,

o

s

A Study of the Effectiveness of Hollow Ratio on Cutting Force
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ABSTRACT

In this study, the variation of the cutting forces generated in the machining process were evaluated

experimentally. A material of Al,O3; ceramic and a tool of the dynamometer were used for the measurements of

the cutting forces. With the constant rates of the feed and the tool rotation, the cutting forces were measured

along three axial directions(X, Y, Z axis) for the various values of the hollow ratio. It was found that the cutting

force be increasing linearly along the direction of Z axis, but along X, Y axis be not varied. Also from the

viewpoint of the precesses of the hole drilling, the cutting force was found to be increasing sharply at the

beginning process, but from the eighth process be increasing smoothly. As conclusions,

the cutting force

generated by machining for the material of Al,Os ceramic are influenced more significantly by the feed rate and

the hollow ratio than by the tool rotational speed.

Key Words : Sintered Ceramics(22Z A|2}2]), Core Drill(Z¢] =), Cutting Force(d218), Hollow Ratio(5-&Hl),
Tool Dynamometer(¥ 7 5 & 7))
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Table 3 Machining conditions

Hollow ratio
(t=Tool thickness)

Feed rate
(mm/min)

Cutting speed
(rpm)

0.82 (t=0.72)

5 0.73 (t=1.08)

0.64 (t=1.44)
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0.82 (t=0.72)
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0.64 (t=1.44)
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9 0.73 (t=1.08)

0.64 (t=1.44)

2on1/01/07 125 |

Fig. 3 Cutting force measurement using dynamometer
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Fig. 4 Experimental set-up of drilling
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Fig. 2 Tool shape with different hollow ratio
(hole no. 16)
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Fig. 5 Cutting force distribution of X, Y, Z axis
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Fig. 6 Cutting force distribution of Z axis with
different hollow ratio
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Fig. 7 Cutting force distribution of Z axis with
different hollow ratio
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Fig. 8 Cutting force distribution of Z axis with
different hollow ratio and feed rate(cutting
speed 2000rpm fixed)
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Fig. 10 Cutting force distribution of Z axis with

different hollow ratio and cutting speed(feed

rate Smm/min fixed)
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