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Course Objectives 

•  Overview of Manufacturing Processes for Mechanical Engineering 

•  Work over a mechanical workpiece from the begining to the end  

 (Manufacturing Process Project) 

•  Think about the global manufacturing and the applicability to the processes 

 

Bibliography (Main References): 

•  Fundamentals of Modern Manufacturing: Materials, Processes, and Systems - 
Mikell P. Groover 

•  De Garmo’s Materials and Processes in Manufacturing” -  JT Black and Ronald 
Kohser 

•  The Global Manufacturing Revolution: Product-Process-Business Integration 
and Reconfigurable Systems" - Yoram Koren 



Study Plan 



What is Global Manufacturing ? [#1] 

Reference: Chapter 1 from “THE GLOBAL MANUFACTURING REVOLUTION - 
Product-Process-Business Integration and Reconfigurable Systems” - YORAM 
KOREN – 2010 - Published by John Wiley & Sons, Inc., Hoboken, New Jersey. 



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

services” 

 

[ Talk about ] 

What is Globalization? 



Why globalization effects Manufacturing? 

•  “Globalization has created a new, unprecedented landscape for the 

manufacturing industry, one of fierce competition, short windows of market 

opportunity, frequent product introductions, and rapid changes in product 

demand. 

•  To capitalize on the opportunities, industry needs to offer products that are 

innovative and also can be made to appeal to buyers from many cultures so 

they can be sold all over the globe.  

•  The challenge, however, is to succeed in a turbulent business environment 

where all competitors have similar opportunities.” 



Manufacturing Systems after Globalization 

•  Systems that can change product quantities (changed capacity)  

•  Systems that can mix products (changed functionality) 

Responsive manufacturing and business model:  

•  expand into global markets by developing products that fit the culture of those 
markets and can be sold there. 

•  must encompass not only selling, but also the international buying of components, and 
establishing global supply chains.  

The global enterprise should more closely integrate product design with its manufacturing 
systems and its global business model. 



  IMPORTANCE OF MANUFACTURING TO SOCIETY 

•  Why are we worried about manufacturing in the twenty-first century?  

•  Isn’t manufacturing an “old-economy” profession that should be relegated to only 
poor countries?  

•  Is manufacturing really so important for a fully developed nation in the global 
economy? 

Cornerstone to economy (impels stimulates all other sectors in economy) 

Create wide variety of Jobs (in different levels) 

Creates wealth (abundance of valuable resources) 



IMPORTANCE OF MANUFACTURING TO SOCIETY 

Only art, agriculture, construction, and manufacturing, and more recently the software 
industry, create something of value from nothing. 

What it is the difference in these industries? 

 Gains in manufacturing productivity pass down to other sectors, building wealth and 
generating employment through the whole economy. No other sector can replace! 

[ Finished Goods ; Intermediary level goods (pumps, motors, ecc) ; Tooling, 
Equipments and Infrastructure; Transportation; ] 



WHAT	
  IS	
  VALUE	
  TO	
  THE	
  PRODUCT?	
  HOW	
  CAN	
  IT	
  MAKE	
  VALUE?	
  

“Improving economic growth and employment requires more than the “spark of 
imagination,” said Larry Burns, former corporate vice president of R&D at General 
Motors. A new paradigm is needed for making value, which he clarified is larger 
than “making things.” Making things (i.e., manufacturing) is often an important 
part, but making value requires an integrated system of understanding customers, 
R&D, design, manufacturing, and the delivery of products and services. 

“MakingValue: Integrating Manufacturing, Design, and Innovation to Thrive in the Changing Global Economy  THE NATIONAL 
ACADEMIES PRESS  2012 



Manufacturing Market Share Evolution* 

Manufacturing still remains the largest productive sector in the overall U.S. economy. 
* USA 







	
  THE	
  BASICS	
  OF	
  MANUFACTURING	
  IN	
  LARGE	
  QUANTITIES	
  

Important factors for product developers to consider: 
•  How products look,  
•  How product work, 
•  How the user interacts with products.  

Product prototype: is often constructed and tested to validate the design and 
product functionality (one-of-a-kind, a work of art, a lot of time and labor) 
 
Large quantities of products: manufacturing system capable of mass 
production [If large quantities were produced in the sameway as the prototype, 
each product could be 10–20 times more expensive than the ones produced 
manufacturing system. ] 

Product 
development 

Manufacturing 
Process 

Sold to the 
Customers 



"MANUFACTURING PROCESS CONTROLS FOR THE INDUSTRIES OF THE FUTURE”- NATIONAL 
ACADEMY PRESS Washington, D.C. 1998  



 THE BASICS OF MANUFACTURING IN LARGE 
QUANTITIES 

The goal of a manufacturing system is to produce high-quality products at a fraction of 
what it took to build the prototype, so they can be sold at a marketable price. 

The manufacturing system achieves “economies of scale” that the prototype shop 
cannot, neither in output nor in consistency. In a globally competitive environment, 
designing a cost-effective manufacturing system and operating it efficiently is a key  
competitive challenge especially when competitors have an advantage in countries 
where labor costs are substantially smaller. 



When did the era of globalization begin? 

Three forces generated these 
events:  
•  governments (marked 1–5),  
•  Manufacturing enterprises 

(e.g., Boeing, General 
Motors),  

•  and new technology 
(undersea fiber-optic cables,  
a–h). 

 Brazil and South America were 
connected to the United States in 
2002.) 





 The global manufacturing revolution started in 
the last decade of the twentieth century with 
evolutionary, and largely independent, 
developments in three important areas: 
 
(1) Governmental policy changed in several 

regions around the globe opened India, 
China, and Russia to free trade, and created 
new multi-country free-trade zones including 
NAFTA and the EU.  

(2) Global expansions of the manufacturing 
industry exponentially increased the potential 
manufacturing capacity available to all.  

(3) The laying of a huge network of transoceanic 
fiber-optics cables increased the volume of 
inexpensive information flow around the 
world. 



Waste and Energy 
“The Office of Industrial Technology (OIT-USA) focused on seven energy- and waste-intensive 
materials processing industries: aluminum, chemicals, forest products, glass, metal casting, steel, 
and petroleum refining.  
These industries, designated “Industries of the Future” (IOF), use about 80 percent of the energy 
(Figure 1-1) and produce more than 90 percent of the manufacturing waste in the entire U.S. 
industrial sector. The petroleum refining industry elected not to participate in the IOF program, 
and, in 1997, the agriculture industry, specifically renewable bio products, was added to the 
group.” 

"MANUFACTURING PROCESS CONTROLS FOR THE INDUSTRIES OF THE FUTURE”- NATIONAL 
ACADEMY PRESS Washington, D.C. 1998  



 THE GLOBAL MANUFACTURING REVOLUTION 

•  Globalization created a new type of market dynamic driven by fierce 
worldwide competition among companies that are located in different 
countries and produce similar products (e.g., cars, furniture, refrigerators, 
and shoes). 

•   A large global excess capacity, with supply much greater than demand, 
destabilized the market with large fluctuations in product sales per 
company. 

•   Global enterprises must carefully monitor currency exchange rates. A 
company’s profit margin, say 9%, in one country can be completely wiped 
out by an equal fluctuation of 9% in the exchange rate of the country in 
which products are sold. 

•   The fortunes of global manufacturing enterprises are also strongly 
impacted by changing prices (as oil price, principally). 



THE GLOBAL MANUFACTURING REVOLUTION 

That manufacturing needs to be responsive!  
 

Domestic production should : 

 

(a) scale back on excess production volume and  

(b) introduce new innovations to compete with a resurgent importation 
(personalized products) 

 

•  Globalization reduces manufacturing costs by utilizing low labor-cost countries. 

•  Globalization reduces business risk and filters currency exchange fluctuations. 

•  Globalization is a source for enterprise growth, achieved by accessing new 
markets. 



Manufacturing Sites (Network for supply) 

“A further distinctive feature is the geographic spread of the network. It reflects the 
worldwide distribution of the manufacturing sites. There are four stages of geographic 
spread, based upon the location of sites from the perspective of the headquarters: 
national, regional, multinational and global. Miltenburg calls the national and 
regional spread a “simple network”, whereas he calls the multinational or global 
spread a “complex network”.  

Miltenburg, J. (2009). Setting manufacturing 
strategy for a company’s international 
manufacturing network. International Journal of 
Production Research, 47(22), 6179–6203. 
 
Rudberg, M., & Olhager, J. (2003).Manufacturing 
networks and supply chains: An operations  
strategy perspective. Omega, 31(1), 29–39. 
 
Thomas Friedli • Andreas Mundt • Stefan Thomas  
2014, “Strategic Management of Global 
Manufacturing Networks  
 
 



Thomas Friedli, Andreas Mundt, Stefan Thomas,  2014, “Strategic Management of 
Global Manufacturing Networks” 





Innovative Products for 
Global Markets 

Reconfigurable Manufacturing 
System 

Global Business Models 
Integration of the Global 

Enterprise-Product-Process-
Business 




