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Endmilling of Hardened Die(5th Report)

- Control for Constant Cutting Forces in Corner Profile Endmilling Including Connecting Sections of Tool Paths -
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Fig. 3 Setup for experiments

Table I Cutting conditions for experiment
Cutting speed 302 m/min
(Spindle speed) (9600 min ')
Feed rate 0.1  mm/tooth
Cutting direction Down cut
Free length of endmill 30 mm
Tool runout = 4um
Radial depth of cut 0.5 mm
Axial depth of cut 524 mm
Workpiece Die stecl

SKD-61 (HRC53)
Coolant Dry air
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Table 2 t,(X;)and L ( X;) for cutting force experiments
Region Standard range of Standard t,, and L
of t, and L (1/2)
Interest ot,(xm) 0L(mm) t0( 1 m) Lo (mm)
A 15.0 0.436 43.6 2.26
B 5.56  0.878 19.2 4. 42

Endmill, 7 A

(a) Concave contour cutting  (b) Convex contour cutting

Fig.5 Concave and convex contour cutting
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Fig.7 Straight - concave - convex continuous contour cutting
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Fig.8 Measured cutting force Fxy at concave and convex cutting

Table 3 Coefficients of response surface (F, ., N)

Coefficient Coefficient
Term Region A Fratio | Region B F ratio
Intercept 269. 1 305. 41 -
X, 65.84 22492 60.78 9223
X 53. 66 14941 63.26 10233
X2 —3.763 40 —2.16 27
X, X, 15.45 619 9.63 49
R’ 0. 9999 0.9998
R,? 0.9998 0.9995

Table 4 Feed rate and L depending on the location of P(Q) in Fig.7(b)

Location before 1 1-2 2-3 3-4 after 4
of P(Q) I I m v \
Feed rate fo. £ fi i fou
mm/tooth 0.1 0.1 0.0314 0.0314 0.135

L constant | increase | constant decrease Constant

mm 2.26 —¥ | 368 S 1.99
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Fig.11 Measured cutting force Fxy
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Fig.12 Transient feed rate for constant cutting force
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