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Effect of the Angle of Engagement and the Angle of

Disengagement on the Chipping Failure of the Fly Cutter

“Face Milling of Cylindrical Workpiece (Ist Report)”

Kitao Okusa and Ry6zo KITAGAWA

Abstract

This study aims to formulate the carbide tool chipping test with reference to the variation of the

engagement angle and the disengagement angle in order to minimize the tool tip wear of a face

milling cutter.

These tests are carried out using a cylindrical workpiece to simplify the chipping test due to the -

variation of cutting force and temperature

It is found that the peak value of cutting force variation occurs about at 0 to 20 degree of

engagement angle and disengement angle.

It is difficult to correlate the cutting temperature to the angle of engagement.
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Fig. 1 Photograph of cylindrical workpiece and single-blade fly cutter
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Fig. 3 Relationship between angle of engagement and
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Fig. 6 Schematic diagram showing the setup arrangement for the cutting force and cutting

temperature measurment in the face milling operation

1, Tool dynamometer 2. Slip-ring pickups 3. Micro-switch 4. Cam 5. Bridge head
6. Strain Amp. 7. D.C-Amp. 8. Switch board 9. Oscilloscope
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Fig. 9 Representative forceiand temperature curves for Face milling
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Fig. 10 Cutting force versus angle of engagement and angle of disengagement
when milling plain steel (S15C)
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Fig. 11 Cutting force versus angle of engagement and angle of disengagement

when milling plain steel (S55C)

VxdX f=104m/minx1.5mm X 0.169mm/tooth

Vol.20 No.3 (1970)



BEER Y 5 4 ATAOKBICES XIET =Y ¥ P, T4 2=y 5 —IHOEE

Cutting Force (kg)

Cutting Force (kg)

127

1004~

[Sg]
L

SCM4-A

0 L s s " L PR . 1 . 1 ) 1
—80 —60 —40 —20 4] +20 +40 +60 +80
Angle of engagement , Degrees
+80 +60 +40 420 0 —20 —40 —60) —80

Angle of disengagement |, Degrees

Fig. 12 Cutting force versus angle of engagement and angle of disengagement

when milling Alloy steel (SCM4—Annealing)
Vxdx f=104m/min X 1.5mm X 0.169mm/tooth
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Fig. 13 Cutting force versus angle of engagement and angle of disengagement

when milling stainless steel (SUS 27)
Vxdx f=104m/min X 1.5mm X 0.169mm/tooth
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Fig. 14 Cutting temperature relative to angle of engagement
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When milling plain steel When milling plain steel
(SI15C) (855C)

When milling alloy steel When milling stainless steel
(SCM4-Annecling) (SUS 27)

Fig. 15 Photograph of tool chipping
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(A) Angle of engagement (B) Angle of engagement
e=—90° to-+¢Q0° e=0°
Angle of disengagement Angle of disengagement
de=0° de=—90° to+90°

Fig. 16 Typical location of tool chipping

appearing on carbide milling tool tip
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Thickness of chip: h=fz cos » (mm)
Feed : fz mm/tooth

Cutting position : v degree

Appendix ; calculative thickness of chip on face

milling
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