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Determination of Cutting Forces in End-milling Process
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Fig. 1 Undeformed chip thickness, h in down end milling
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Fig. 2 Unfolded surface of cut (a) and Cutting forces (b) in down end
milling
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Table 1 Cutting Condition

Tool HSS End-mill | AXial depth of 0.6
cut, b (mm)
Helix angle, B 30 Spind(lfpi]l:\)eed, § 500
Feedrate, F
Number of tooth, z 2 (mom/min) 50
. Feed per tooth, S
Tool radious, r (mm) 5 e?mlr)re]/rtooc;)th)’ 0.05
. . Dry, Lubricant
Workpiece SM45 Lubricant | %) et 10cc/hr)
Radial depth of cut, a . Sampling rate for]
(mm) 1~5 (step: Imm) | .00 acquisition 3000Hz
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Fig. 3 Simulation for undeformed chip section area(a) and Cutting force,
Fx (b)

Fig. 4 Measured and predicted cutting forces for a: 1.0mm (a) and for
a: 5.0mm (b) without lubricant
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Table 2 Ratio of specific cutting resistance rx

SM45C
Az m m -
a=1.0mm, Dry 2903 4929 0.59
a=2.0mm, Dry 2747 4759 0.58
a=3.0mm, Dry 2785 5272 0.53
a=4.0mm, Dry 2214 4484 0.49
a=5.0mm, Dry 2304 4092 0.56
a=1.0mm, Lubricant used 2801 4583 0.61
a=2.0mm, Lubricant used 2395 4600 0.52
a=3.0mm, Lubricant used 2553 4374 0.58
a=4.0mm, Lubricant used 2259 4645 0.49
a=5.0mm, Lubricant used 2183 4465 0.49
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