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Study on end milling difficult-to—machine alloys(the 3rd report)

-High efficient machining with coated carbide endmills -
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Fig.1 Setup for experiment
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Table 1 Cutting conditions for experiments
Experiment Tool wear Cutting force

experiment measurement
Cutting conditions (Straight&Concave)
Cutting speed V. m/min 75 75
(Spindlespeed) S min~' 3000 3000

0.03,0.01* 0.03
Feed per tooth f, (0.08*mm/cycle

mm/tooth Z direction

: radius=1*mm)
Cutting direction Down cut Down cut
Free length of tool mm 32 32
Tool runout = 6um = 6um
Radial depth of cut R 4 0.4 (standard) 0.4

mm
Axial depth of cut A 4 g g
mm
. SUS304
Workpiece illljcsai(?c(ftttri:gg)ht &C (Straight
cutting)

Coolant Dry air Dry air

* Cutting conditions for initial helical milling
for concave cutting

Table 2 Coated carbide endmills (¢ 8mm, 4 flutes)
used for experiments

Manufacturer SHIN-EIL 0SG
SEISAKUSHO Co.f CORPORATION
. Ltd. (developed (commercial
Cutting edge endmill) product)
. Endmill(A) Endmill(C)
Unequal helix angle 30°, 320 36°. 39°
Eaual heli i Endmill(B) Endmill(D)
qual helix angle 300 45°
@ |
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(a) Side edge
Fig.2 Unequal helix angle endmill (Endmill(A))

(b) Bottom edge
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Fig.3 Tool paths and milled workpiece used for
tool wear experiment (Dimensions of the shape 40X
40 X 8mm)
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Fig.5 Photographs of chip (Endmill (A)
SUS304)
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Fig.6 Relation between cutting length and cutting
force (Endmill(A) Workpiece: SUS304)
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Fig.7 Relation between cutting length and cutting
force (Endmill (A) Workpiece: SUS304)
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Fig.8 Photographs of cutting edge (Unequal helix
Angle Endmill (C) Workpiece: SUS304)
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Fig.9 Photographs of cutting edge (Unequal helix
Angle Endmill (C) Workpiece: SUS304)

Fig. 10 Photographs of chip (Unequal helix Angle
Endmill (C) Workpiece: SUS304)
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Fig. 11 Relation between cutting length and
cutting force (Unequal helix Angle Endmill(B)

Workpiece: SUS304)
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