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Machining Precision according to the Change of Feedrate
when Ball Endmilling of Semisphere Shape
C. Y. Lim’, J. Y. Woo, ]. U. Kim(Graduate Schoo.), D. H. Wang, W. . Kim(Kyungnam Univ.)

ABSTRACT

Experimental study was conducted for finding the characteristics of machining precision according
to the change of feedrate when ball endmilling of semisphere shape. The values of tool deflection and
cutting force were measured simultaneously by the systems of eddy-current sensor and dynamometer.
The machining precision was analyzed by roundness values, which were deeply relating with tool
deflection and forces. The roundness- was decreased in down-milling than in up-milling for each

feedrate. As the cutting edge is moved to radius direction on the tool path, the tool deflection and the

cutting force were seemed to be decreased. As the tool path was moved downward, the values of
roundness, cutting force and tool deflection were obtained better ones. When compared the values of
roundness, cutting force and tool deflection for different feedrate, the best machining accuracy was
obtained at feed rate of 90mm/min in down-milling.
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Fig. 1 Schematic diagram of experimental setup

GAF AMzRE Lol FT AU} FTE
gAlA fdoizl Hdate AFE NI-DAQ board®
A/D B8} AS ZT21%8Q) LabVIEWE PColl A
ek, 7bE F e Ed e TeEys 2

-931-

A4d EMS wwsly] 93 EAdE RS
RA-116D¢] AYE ZAAZXE AL}, Fig. 2
= AgdolElE A& LabVIEW T2 23] Front
panel3} Block diagram Y ERA AHolt},

(b) Block diagram

Fig. 2 Synchronized measurements of tool
deflection and cutting force with
LabVIEW

(a) Front panel

£ AYo} ALggt HA2AE Fig. 30 vepd A
3 go] Y3 F¥E FFHSI-11e2 AE(Cr)

o] go] &fd datAoltt, 4¥& WA 1‘73
20mm %7 TiAIN 29 ¥ A=z sz e
% oomm =7 TiAIN 28 % =2z A2} 7p
8t AlZeli 10mm 27 TiAIN 2y & o_ﬂEE
A9& FRPF}UT. A S8 2442 Table
1o Vel Th.

mlo r°"

Table 1 Chemical composition of STD-11 (%)

Up Milling
Down Milling

\hml Path

Fig. 3 Workpiece configuration

A2ta] FFo] HAsE d3 H &g §olst
A gozH Aol Aol A 7AXA &A st
7] 18 2ARE FE3 FUo, Faxde F
Z4£5% 1000rpm, ©l$E=E 60mm/min, 90mm/min
2 120mm/minE AR, AEZ AL 3m=E R
2 7FEdole 1mZ 3T JtEe ¥t
ety oz g, AEEUE Table 2
o Yepg At



Table 2 Experimental condition

fSpi ndie revolutiontrpm) [ 1000

Feedrate(mn/min) 60, 90, 120
Path ‘interval (mm) 3
Cutting depth{mm) 1

Cutting direction Up, Down Milling
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tool path at feedrate of 60mm/min
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Fig. 11 Cutting force measurement
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