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Abstract

Circular milling operations are used to enlarge die and cylinder bores, and machine airframe pockets. In
this case, cutting force varies as cutting tool position relative to workpiece. This paper presents a mechanistic
model of geometric uncut chip thickness by predicting time varying cutter-part intersection as the cutter
travels along the circular path. Compared with experimental results, the suggested cutting force model shows
a good agreement.
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6, ¢, - Initial positions of the tool and the first tooth(rad)
¢, * Instantaneous immersion angle of tooth j (rad)

@, , ¢, : Cutting entry and exit angle(rad)

f, : Feedrate(mm/flutes)

h; : Uncut chip thickness
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Fig. 1 Geometric of tool and workpiece and cutting
forces in tangential and radia
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Cutting Forces (I9)

Curting Forees (I4)
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(a) Cutting forces in X direction
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3 Comparison of measured and simulated cutting

Fig.
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Fig. 4 Cutting forces for test 1 condition
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Fig. 5 Cutting forces for test 2 condition
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. Geometric uncup chp thickness

Table 1 Test cut conditions
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Fig. 6 Cutting forces for test 3 condition

Fig. 3 - Fig. 5

Table 2

Table 2 Estimated cutting force coefficients

Spindle  |Axial Radial Feed
No  |speed depth depth (mm/flute)
(rpm) (mm)  (mm)
1 1000 5 0.3 0.2
2 1000 5 0.5 0.2
3 1000 5 0.7 0.2

No K K. K K.
(N/mm?) |(Nfmm?) | (N/mm ) |(N/mm )
180 150 22 15
420 116 15 18
3 650 145 20 21
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