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A Study on the tool vibration characteristics in inclined surface milling
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Inclined surface milling in the mould and die industries is one of the most commonly needed cutting process. For the
variety and complexity of cutting characteristics in various cutting condition, it is difficult to select a optimal tool path
orientation. The comparative results through FFT analysis in this study provide a guideline for the selection tool path orientation.
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Fig. 1 Simplest tool deflection model

Kline 5% 2 % -ﬁ—J AGHE FHEGLE AstA|
A1, T BHoREH o JAHF ‘Q A Axef &
Aete A4l ‘Eﬁg 92, 19 o)A Z9 201"]
Yol et +2UYE 8(2)8 thed Zol ZAH 2
vreby gl
82y = 25};‘ [(Zy=Z) = (L~ 2 +3(L— 2 L— Zp)]

7] A,

Zr : ARG FAHAA 9 A

R : F38t4, E: 339 g4A4+

L: 83740

Fy: 37BN 24Y F7h 283t 79 A3

3. B 2 Y

DECKELAFS] CNC MILLING M/C
AYH AR Lo B

2 4ge 59
(FP-2NC)oll A +35%
Fig. 20 uteh gl

Set-up of the cutting test
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Table 1 Machining conditions

. SM45C
Workpiece 155 30°, 45°
Spindle speed 730 rpm
Feed rate 88 mm/min
Feed for tooth 0.06 mm/tooth
Depth of cut 2mm
Pick feed 1.5mm
Tool R5-2teeth H.S.S.
Tool over hang 50mm
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Fig. 4 Fy and FFT analysis on Fy derived from employing
vertical or horizontal cutter path orientation in 45° inclined
workpiece suface
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Fig. 6 Cutter contact area during ramping or contouring
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Fig. 7 Cutter contact area during inclined tool feed direction
cutting
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Fig. 8 Fy and FFT analysis on Fy derived from employing
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