
Milling 

Machining operation in which work is fed past a 

rotating tool with multiple cutting edges 

 Axis of tool rotation is perpendicular to feed 

 Creates a planar surface 

 Other geometries possible either by cutter 

path or shape  

 Other factors and terms: 

 Interrupted cutting operation 

 Cutting tool called a milling cutter, cutting 

edges called "teeth"  

 Machine tool called a milling machine 
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Figure 21.3  Two forms of milling: (a) peripheral milling, and (b) 

face milling.  

Two Forms of Milling 
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Peripheral Milling vs. Face Milling 

 Peripheral milling 

 Cutter axis parallel to surface being 

machined 

 Cutting edges on outside periphery of cutter 

 Face milling 

 Cutter axis perpendicular to surface being 

milled 

 Cutting edges on both the end and outside 

periphery of the cutter  
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 Basic form of peripheral milling in which the 

cutter width extends beyond the workpiece 

on both sides 
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Figure 22.18 (a) slab 

milling 

Slab Milling 



 Width of cutter is less than workpiece 
width, creating a slot in the work 
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Figure 22.18 (b) slotting 

Slotting 



Cutter overhangs work 

on both sides 
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Figure 22.20 (a) conventional face milling 

Conventional Face Milling 



High speed face 

milling using 

indexable inserts 

(photo courtesy 

of Kennametal 

Inc.). 
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 Cutter diameter is 

less than work 

width, so a slot is 

cut into part 
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Figure 22.20 (c) end milling 

End Milling 



Form of end milling 

in which the 

outside periphery 

of a flat part is cut 

9 

Figure 22.20 (d) profile milling 

Profile Milling 



 Another form of 

end milling used 

to mill shallow 

pockets into flat 

parts 
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Figure 22.20 (e) pocket 

milling 

Pocket Milling 



 Ball-nose cutter fed 

back and forth 

across work along a 

curvilinear path at 

close intervals to 

create a three 

dimensional surface 

form  
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Figure 22.20 (f) surface 

contouring 

Surface Contouring 



Figure 22.23 (a) horizontal knee-and-column milling machine. 

Horizontal Milling Machine 
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Figure 22.23 (b) vertical knee-and-column milling machine 

Vertical Milling Machine 

13 



Cutting Conditions in Milling 
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Cutting Conditions in Milling 
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Machining Centers 

Highly automated machine tool can perform 

multiple machining operations under CNC 

control in one setup with minimal human 

attention 

 Typical operations are milling and drilling 

 Three, four, or five axes 

 Other features:  

 Automatic tool-changing  

 Pallet shuttles  

 Automatic workpart positioning 
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Figure 22.26  Universal machining center; highly automated, 

capable of multiple machining operations under computer control in 

one setup with minimal human attention (photo courtesy of 

Cincinnati Milacron). 
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Figure 22.27  CNC 4-axis turning center (photo courtesy of 

Cincinnati Milacron); capable of turning and related operations, 

contour turning, and automatic tool indexing, all under computer 

control. 
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Mill-Turn Centers  

Highly automated machine tool that can perform 

turning, milling, and drilling operations 

 General configuration of a turning center 

 Can position a cylindrical workpart at a 

specified angle so a rotating cutting tool (e.g., 

milling cutter) can machine features into 

outside surface of part 

 Conventional turning center cannot stop 

workpart at a defined angular position and 

does not include rotating tool spindles  
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Figure 22.28  Operation of a mill-turn center: (a) example part with turned, milled, 

and drilled surfaces; and (b) sequence of operations on a mill-turn center: (1) 

turn second diameter, (2) mill flat with part in programmed angular position, 

(3) drill hole with part in same programmed position, and (4) cutoff. 

20 

Operation of Mill-Turn Center 


