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MATERIALS AND MANUFACTURING PROCESSES 

Reference: Chapter 1 from “De Garmo’s Materials and Processes in Manufacturing” -  
JT Black and Ronald Kohser - 2012 

“Globalization is the integration and interdependency of world markets and 
resources in producing consumer goods and services” 



Manufacturing Process 

•  “A manufacturing process converts unfinished materials to finished products, 
often using machines or machine tools.  
 
For example, injection molding, die casting, progressive stamping, milling, arc 
welding, painting, assembling, testing … are commonly called processes or 
manufacturing processes.  
 
A machine tool is an assembly of related mechanisms on a frame or bed that 
together produce a desired result.  
 
Motors, controls, and auxiliary devices are included. Cutting tools and workholding 
devices are considered separately.  
A machine tool may do a single process (e.g., cutoff saw) or multiple processes, or 
it may manufacture an entire component. Machine sizes vary from a tabletop drill 
press to a 1000-ton forging press.” 









Operations 

An operation is a distinct action performed to produce a desired result or effect. Typical 
manual machine operations are loading and unloading. Operations can be divided into 
suboperational elements. For example, loading is made up of picking up a part, placing 
part in jig, closing jig. However, suboperational elements will not be discussed here.  

Operations categorized by function are: 
 

1. Materials handling and transporting: change in position of the product.  

2. Processing: change in volume and quality, including assembly and 
disassembly; can include packaging.  

3. Packaging: special processing; may be temporary or permanent for 
shipping. 
4. Inspecting and testing: comparison to .the standard or check of process 
behavior  

5. Storing: time lapses without further operations.  



Treatments 

•  Treatments operate continuously on the workpiece.  

•  They usually alter or modify the product-in-process without tool contact. 
Heat treating, curing, galvanizing, plating, finishing, (chemical) cleaning, 
and painting are examples of treatments. Treatments usually add value to 
the part.  

•  These processes are difficult to include in manufacturing cells because they 
often have long cycle times, are hazardous to the workers’ health, or are 
unpleasant to be around because of high heat or chemicals.  

•  They are often done in large tanks or furnaces or rooms.  

•  The cycle time for these processes may dictate the cycle times for the entire 
system. These operations also tend to be material specific.  



MANUFACTURING CAPABILITY  
 

“A company engaged in manufacturing cannot do everything. It 
must do only certain things, and it must do those things well in 
order to remain competitive in its industry.” Manufacturing 
capability refers to the technical and physical limitations of a 
manufacturing firm and each of its plants.  

Several dimensions of this capability can be identified:  

(1)  technological processing capability 

(2)  physical size and weight of product 

(3)  production capacity.  



Job Shop 

Continuous Process 





Manufacturing Processes 



Routing/Operation Sheet (Process Planning) 



Materials 

•  Engineering Materials? 

1. Metals  
2. Polymers 
3. Ceramics 
4. Composites 



Mechanics (statics and dynamics of the process) 

•  How does the process work? 

•  What are the process mechanics (statics, dynamics, friction)? 

•  What physically happens, and what makes it happen? (Understand the physics.) 
Economics or costs 

•  What are the tooling costs, the engineering costs? 

•  Which costs are short term, which long term?  

•  What are the setup costs? 
Time spans 

•  How long does it take to set up the process initially? 

•  What is the throughput time? 

•  How can these times be shortened? 

•  How long does it take to run a part once it is set up (cycle time)?  

•  What process parameters affect the cycle time? 
Constraints 

•  What are the process limits? 

•  What cannot be done? 

•  What constrains this process (sizes, speeds, forces, volumes, power, cost)?  

•  What is very hard to do within an acceptable time/cost frame? 



Uncertainties and process reliability 

•  What can go wrong? 

•  How can this machine fail? 

•  What do people worry about with this process?  

•  Is this a reliable, stable process? 
Skills 

•  What operator skills are critical? 

•  What is not done automatically? 

•  How long does it take to learn to do this process? 
Flexibility 

•  Can this process be adapted easily for new parts of a new design or 
material?  

•  How does the process react to changes in part design and demand? 

•  What changes are easy to do? 
Process capability 

•  What are the accuracy and precision of the process? 

•  What tolerances does the process meet? (What is the process capability?)  

•  How repeatable are those tolerances? 



GLOBAL MANUFACTURING – Working groups 

•  Class Homework – 2 students (changing from 
class to class) [Answering the questions for 
each manufacturing processes] 

•  Project – 4 students / Choose the workpiece, 
explore the manufacturing processes into this 
wp and present in the end of the course all the 
steps done. 


