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Abstract: This paper presents the effects of the cutting speed and feed rate on the axial shape of flat end-milled down
cut side walls. Experiments were performed using the cutting speed, tool diameter, and feed per tooth as variables, and
the thrust force and axial shape were measured as the experimental results. The results of this study confirmed that a
smaller feed per tooth, which is proportional to the value obtained by dividing the feed rate by the cutting speed, results
in a higher axial shape accuracy. In addition, the axial shape can be simplified to a form in which two straight lines
having different slopes meet at a singular point. Therefore, it was concluded that the shape accuracy could easily be
estimated during the operation and improved by adjusting the feed per tooth.
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Table 1 Specification of CNC milling machine

Diameter (mm) 12,15, 20, 25
Number of cutter teeth 2,4
Helix angle ( ) 15,30
Coating type TiCN
Hardness (H,) 65~67
Modulus of elasticity (GPa) 206.8

Measurement direction

15

80

\\\

~ \
~]

Grinding

50 -3

Fig. 2 Specimen
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Table 2 Experimental conditions

Cutting Tool Spindle Feed
rigeed (Fne::;i//tt(;);thh) diameter | speed r1;?/&:
(m/min) (mm) (rpm) | (mm/min)
15 530 64
0.06 20 398 48
25 318 38
15 530 85
25 0.08 20 398 64
25 318 51
15 530 106
0.10 20 398 80
25 318 64
15 636 76
0.06 20 477 57
25 381 46
15 636 102
30 0.08 20 477 76
25 381 61
15 636 127
0.10 20 477 95
25 381 76
15 743 89
0.06 20 557 67
25 445 53
15 743 119
35 0.08 20 557 89
25 445 71
15 743 149
0.10 20 557 111
25 445 89
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Table 3 Specification of Talysurf Series2 Table 4 Specification of tool dynamometer
Traverse unit F, F, F,
Measurement length (mrp) 120 Capacity (N) 2225 | 2225 | 4450
Speed of traverse (mm/min) 0.5 - — "
Straightness of traverse ( 2 m/mm) 0.5/120 Typical sensitivity (WV/(V*N)) 0.67 0.67 0.17
Column Stiffness (X 10" N/m) 2.1 2.1 8.7
Measurement length (mm) 450 Non-linearity (£ %FSO) 0.20 0.20 0.20
Carriage traverse speed (mmy/sec) 0.25~10 Hysteresis (%FSO) 020 020 020
Speed of angular rotation of carriage 15~40 Resonant frequency (Hz) 400 | 400 | 400
(min/sec)
Range of carriage tilt adjustment ( ) 19
Material Epoxy granite Table 5 Calculated Values
Base ;
1 Angle fq
Material Epoxy granite Tool Angle for Smf’il;tar Rengi:n ;)Ir
WX DX H (mm) 760X 500X 120 diameter |Region IL,|  P° glon 1L
Features 2 tee-slots (mm) | a(degree) POSItion, Zeg | @#Zes /(Au ~Zes)
(mm) (degree)
15 21.0 10.23 45.0
20 18.2 9.50 314
/—Emhmﬂcmm 25 16.3 8.86 23.5
o R \\\
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