
Course # MET x551 ETM x551
Title Manufacturing Methods
Description Examines metal-removing processes in which a sharp cutting tool cuts material away to leave the 

desired part configuration. Emphasizes shear forces, which deform the material to form chips. 
Examines traditional and nontraditional machining methods. Includes topics such as analyzing the 
forces acting on the tool, selecting tool material, power and energy relationships in metal removal 
processes, and economic and product design considerations. Provides methods for evaluating 
successful machining using parameters such as tool life, surface finish, ease of chip disposal, and 
tool geometry. Discusses process capability and tolerancing.

Outcomes                                                                              a b c d e f g h i j k
Understand the theory of chip formation in metal machining1.

Determine the force system that acts on the cutting tool and the machined 
parts

2.

Convert the force system into the machine tool energy requirement3.

Understand the machining operations for turning, milling, and drilling4.

Determine the machining time and material removal rate for turning, 
milling, drilling

5.

Understand the following machine operations: shaping and planning, 
broaching, and sawing

6.

Understand the two principal aspects of cutting tool technology: material 
and geometry

7.

Determine aspects of tool wear and tool life8.

Tool materials range from relatively soft steel to the hardest material - 
diamonds

9.

Understand the basic geometry of a single point cutting tool10

Understand how to select the proper cutting conditions: feed, speed, depth 
of cut and cutting fluid

11

Determine the economic conditions for minimizing cost per part and 
maximum production

12

Understand the aspects of abrasive machining (grinding)13

Understand the technology of the grinding wheel and the abrasive 
materials

14

Select grinding wheels for a particular operation and surface finish15

Determine energy requirements for specific machining conditions16

Basic understanding of the non-traditional cutting processes: mechanical, 
electrical, thermal, and chemical

17

Understand the basics of CNC-machine tool programming18

Understand the basics aspects of process capability and statistical 
tolerancing for assemblies

19

Introduction to Taguchi methods: loss function and robust design20

Machine a mechanical part that involves the basic four machine 
operations: cutting, lathe, milling, and drilling.

21
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