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Fig. 1 Geometrical relationship in concave contour end milling
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Fig. 2 Contour for constant cutting force (F;=269N)
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Table 1  Specifications of
radiation thermometer

Dictance on fonl nath

15mm  22.5m

Measurement 350~
Range 900°C
Resolution 1°C
. 0. 0005
Responsivity 5 (95%)
Emissivity e=0.2~
correction 1.0
range Fig. 5 Measurement of
Output unit mVDC/C temperature

Table 2 Standard cutting conditions for experiments

Cutting speed S 302 lm/mm
(Spindle speed) v (max1mum)‘ 1
(9600 min~ )

Feed per tooth £ 0.1 mm/tooth
Cutting - direction Down cut
Free length of end mill 30 mm
Tool runout = S5um
Radial depth of cut Rg 0.5 mm
Axial depth of cut Ay 10 mm

. Die steel
Workpiece SKD-61 (HRC53)
Coolant Dry air

Table 3 Radial depth of cut Ry and feed per tooth f,

in equivalent experiments for straight cutting

Radius
ratio o 3.0 2.0 1.6 1.4 1.2
K (Fig.2)

Rq 0.5 0.7 0.975] 1.295 | 1.688 | 2.875

mm

L 0.1 {0.0714 | 0.053| 0.04 | 0.031] 0.0182
mm/tooth
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Table 4 Analysis of temperature
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] o ' ”{m =331 =2.57
Maximum undeformed chip thickness  mm R? 0.776 0.900
Fig. 9 Measurement R, 0.761 0.882
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Fig. 16 Schematic of trochoid tool path end milling
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