ME317 Design for Manufacturing
Lecture 01:  Introduction to Manufacturing Processes

Today's Topics:

     -- run through syllabus and class expectations.

     -- provide quick introduction to manufacturing

     -- watch film:  Modern Marvels: Machine Tools.

What you should know or be able to do at the end of this class.

-- understand the objectives and requirements of this class

-- be able to define the terms Manufacturing and Design for Manufacturing. 

-- identify and recognize a number of the most common forms of machine tools and  

       machining operations.
What is Manufacturing?
The term manufacturing encompasses
    1) the design of a product

    2) the selection of raw materials to make a product
    3) the sequence of processes through which a product will be made and assembled.

This class will be looking primarily at the third item. You will  

-- be introduced to manufacturing methods which may be used to shape and form a wide variety of different materials.

-- be introduced to good and poor design examples so that you can consider the effect different design features you specify will have on how a part is manufactured and/or assembled.  

-- gain insight into what some of the advantages, disadvantages, and limitations of different manufacturing methods are.
-- learn the vocabulary of the manufacturing industry so that you can carry on a meaningful conversation with other production personal.

Why is manufacturing important?

The overall economic health of a nation is directly tied to the level of manufacturing activity.  In the mid 90's, the manufacturing sector directly generated 20% to 30% of the GNP in most developed countries.  In comparison, production of raw materials (farming and mining) provided 3 to 8% of the GNP.

The value added by the manufacturing sector is extremely important to the well being of our country.  A large part of our wealth is generated by producing tradeable articles in which knowledge is embodied.  The majority of the financial worth of a product in the value that has been added.
The Manufacturing System:

While this class will be predominately interested understanding the limitations of the actual production processes, a manufacturing system really has a wide variety of interactive, interdependent roles and jobs that need to be filled within a successful company. 
Understanding the role you have been hired to fill, knowing how to step into additional roles and responsibility (or when not too), and knowing how to help others be successful in their roles will determine how valuable you  become to your company.  Therefore you need to understand the roles that others serve in getting a quality product out the door and to the customer.
What is Design for Manufacture (DFM)? 
DFM is the concept that you can't treat the design of a part and its manufacture as separate and different activities.  When designing a part, the designer must consider 

      -- design requirements 

      -- part specifications and standards

      -- economics and efficiency of manufacturing

DFM is a comprehensive approach to the production of goods and it integrates the design process with materials, manufacturing methods, process planning, assembly, testing, and quality assurance.  To do this successfully, the designer must have a fundamental understanding of the characteristics, capabilities, and limitations of material, manufacturing processes and related operations, machinery, and equipment. 
Classwork Assignment:                   Name: _____________________  CM: ___________
While watching the film, make a list of the different manufacturing methods which are shown and/or explained.

1.
2.

3.
4.
5.
6.
7.
8.

9.

10.

Homework Assignment.

Make a second list of additional manufacturing techniques you are familiar with which were not presented or covered in this film.

1.
2.

3.
4.

5.

6.

7.

8.

…continue on additional page if needed…

Common 


Database





4) Production preparation   


  assembly drawings


  part drawings


  make/buy decisions


  bill of materials





3) Product design


  specification development


  industrial design


  material choice


  mechanical design


  electrical design


  product R&D


  prototyping





10) Technical Services


  documentation


   manuals


   customer service





1) Customer





9) Shipping


  inventory


  invoicing


  accounting


  





8) Production control


  routing


  scheduling


  production tracking


  machine load monitoring


  inventory control


  purchasing


  receiving


  maintenance


  quality control





7) Processing


  parts manufacturing


  sensing and corrective action


  storing, moving, and handling


     materials


     parts


     tooling


     jigs and fixtures


  assembly





5) Process planning


  group technology


  process selection


  process design


  process parameters


  tools and dies


  parts programming


  jigs and fixtures


  quality control





6) Process R&D


  process choice


  optimization


  modeling


  environmental considerations





2) Sales


  conceptual design


  product concept


  market forecast


  market research









































