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CUTTINGCUTTING METHODSMETHODS
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Manufacturing engineering II -
miko.balazs@bgk.uni-obuda.hu 2



� Turning

� Milling

� Drilling

� Reaming

� Grinding

� Planning

� Shaping

� Broaching� Reaming � Broaching
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TurningTurning
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Primary motion: 
continuous 
rotating 
workpiece

Feed motion: 
continous
tool
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Ra: 0.8 – 6.3 µm
IT: (7) 8 - 12



Operation stepsOperation steps

1) Turning

2) Facing

3) Grooving

4) Face grooving

5) Parting5) Parting

6) Thread turning

7) Boring
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TurningTurning

n

f
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Feed is parallel with the axis.



FacingFacing

n

f

Feed is perpendicular to 
the axis.
D is changed continuously.

vc_facing = vc_turning
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GroovingGrooving

Feed is perpendicular to 
the axis.
D is changed continuously.

vc_grooving = vc_turning
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PartingParting

Feed is perpendicular to the 
axis.
D is changed continuously.
vc_parting = (0.2…0.5) vc_turning

n

f
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Thread turningThread turning

n

f = p

Feed is parallel with the axis.
Feed is equal to pitch.

vc_parting = (0.4…0.5) vc_turning

But the vf means constrain.
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BoringBoring

Feed is parallel with the axis.

vc_parting = (0.7…1.0) vc_turning

n

f
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http://turning.fw.hu



MillingMilling
Primary motion: 

continuous 
rotating 
tool

Feed motion: 
continuous
tool / workpiece
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tool / workpiece

Ra: 0.8 – 6.3 µm
IT: 9 - 12
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Cutting forcesCutting forces –– plainplain millingmilling
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CuttingCutting forcesforces –– faceface millingmilling
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Average cutting force:

Cutting torque:

ap

nf ae
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[ ]kW   
9550

nM
P c

c

⋅=

Cutting power:
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Operation stepsOperation steps
1. Plane or face milling

2. Shoulder  milling

3. Shoulder  milling

4. Groove or keyway milling

5. Edge milling
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5. Edge milling

6. Pocket milling

7. Contour milling

8. Slot milling and cut off

9. Champfer milling



1. Plane or face milling

20
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Lead angle < 90°



2. Shoulder milling with face mill

Lead angle = 90°
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Short edge
Small ap

Large ae



3. Shoulder  milling with end mill

22
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Long edge
Lagre ap

Small ae



4. Groove or keyway / keyseat milling
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5. Edge milling
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6. Pocket milling
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7. Contour milling

26
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8. Slot milling and cut off

27
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9. Chamfering
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DrillingDrilling
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Primary motion: 
continuous 
rotating 
tool

Feed motion: 
continuous
tool

Ra: 3.2 – 25 µm
IT: 10 – 12
Max. diameter: 25 mm
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Twist drillTwist drill
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Cutting forceCutting force
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Cutting force in one edge:

Cutting force:
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Hole making operationsHole making operations
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ReamingReaming

Primary motion: 
continuous 
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Primary motion: 
continuous 
rotating 
tool

Feed motion: 
continuous
tool

Ra: 0.2 – 1.6 µm
IT: 6 – 7
Max. diameter: 30 mm



HSS reamer with taper shank

HSS TiN coated reamer with taper shank
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HM TiN coated assembled reamer with cylindrical shank



Surface grindingSurface grinding
Primary motion: 

continuous 
rotating 
tool

Feed motion: 
periaodical
tool or workpiece
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Ra: 0.1 – 0.8 µm
IT: 3 - 6



Grain
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vf

vs

ae Chip
Space for chip
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PlaningPlaning
Primary motion: 

periodical
linear
tool OR workpiece

Feed motion: 
periaodical
workpiece
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Ra: 0.8 – 3.6 µm
IT: 9 - 12

(Turning, D = ∞)



ShapingShaping
Primary motion: 

periodical
linear
tool

Feed motion: 
periaodical
tool
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Ra: 0.8 – 3.6 µm
IT: 9 - 12



BroachingBroaching
Primary motion: 

continuous 
linear 
tool

Feed motion: 
„periodical”
tool

vc
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Ra: 0.2 – 0.8 µm
IT: 7 - 9
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Primary motion Feed motion
Turning Rot Cont WP Cont Tool
Milling Rot Cont Tool Cont Tool/WP
Drilling Rot Cont Tool Cont Tool/WP
Reaming Rot Cont Tool Cont Tool/WP
Grinding - Plane Rot Cont Tool Per WP
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Grinding - Plane Rot Cont Tool Per WP
Grinding - Cylindrical Rot Cont Tool Cont/Per Tool/WP
Planing Lin Per Tool Per Tool
Shaping Lin Per Tool Per Tool
Broaching Lin Cont Tool


