ME317 Design for Manufacturing

Lecture 02:  Assignment of Mini-Project 1

Assignment of Mini-Project 1.

A manufacturing system consists of roles played by many people.  In order for the system to work efficiently, each member of the system must be able to communicate and contribute to the common database which affects how a product is designed, produced, delivered, and supported.


Today you are going to be asked to play a number of different roles as we examine how different products might be produced.

Round 1:    You are the owner of a manufacturing company.  As the owner, you are always looking for innovative new products to produce in hopes of making a big return on your investment.  Your plant has some excess capacity and to keep your people and equipment busy and well utilized you are considering making a new product.  

The new product you are considering today is the item you have selected from the pail that has been passed around.

On the Documentation Sheet complete the spaces under the title of Owner.

This is a large company and you have a lot of people working for you.  As the president of the company, you have a lot of important functions to attend to so you will be other some of your employees do most of the work for you.  You probably should really send the product to marketing to see if there is a market for the device, but as the president, you make a executive decision to go ahead with the production study of the device and to by-pass marketing.  So, you call in your Head of Engineering and assign him to complete a study on the design, cost, and production of this part.  Pick your Head of Engineering by passing your part and documentation sheet to a student of your choice.
Round 2:

As the Head of Engineering you head the team of designers, engineers, and production staff that can produce just about anything.  Most companies don't have the unlimited capacity and variety of machines that the company you work for does.  Assume that you have access to any production process you might need.  

Look over the product and list of the individual components that comprise this product.  List each item, indicate the quantity of each component in it, assign each item a company eight digit tracking number, and give each component a descriptive name.

	Item    
	Tracking 

number
	Quantity
	Name of item                      

	1
	HD034-001
	2
	Loop Holder

	2
	
	
	

	3
	
	
	


Pass the part on the engineering intern who is being used as a draftsman for the company. Instruct him to create a quick assembly drawing of the part (such as a hand drawn sketch) which identifies general shape and structure of the components and identifies each component with a numbered balloon.  Pass the documentation and part to him.

Round 3:
You are the engineering intern who is working as the draftsman.  On the documentation page which contains the title block quickly sketch an assembly or exploded assembly drawing of the part. Each part should be identified with a numbered balloon.  (If the part consists of a single component, then sketch a quick detailed drawing of the part).  Don't be concerned with specifying exact size at this time.  Provide enough detail so that each component can be identified.  Don't forget to identify yourself on the documentation too.
Round 4:  
The product along with documentation is next sent to the material specialist or metallurgist of the company.  Most metallurgists I've met are rather strange, eclectic individuals.  Look around and pass the part and documentation on to someone who looks a little bit unusual and strange to you.  

As the metallurgist for the company, you've been around for a long time.  You have years and years of experience and could probably identify most of the materials used in manufacturing blind folded or using a taste or smell test.  OK, so maybe I exaggerate.  Examine the part and using your knowledge and long years of experience indicate the material that each part of the object is likely made from. Fill in this portion of the table in the documentation.  Also provide your name as the metallurgist on the documentation form.  When complete, pass the part and documentation to a student who has not already examined this part.

Round 5:  
The part is now in the hands of one of the manufacturing engineers of the company.  
Your job as the manufacturing engineer is to identify the processes which were used to make and assemble the part.  You would normally look for ways to improve the production process, but we're not asking you to do that here.  You current assignment is to simply identify the processes which were likely used to produce the given components.
On the manufacturing processes page of the documentation, make a list of steps that identify processes, tools, and/or machines that most likely were used to make each component.  Some components may require a multiple number of steps to make.  Don't worry about assembly of the parts into the whole.  The assembly steps will be left to the other manufacturing engineer in the next round.  Your job is limited to the production of the individual pieces.

Round 6:  

You are the manufacturing engineer charged with assembling the individual parts. On the assembly process page of the documentation, explain how the parts of the device may be assembled.  Considerations should include how the parts are stored, conveyed, and assembled together.  Make suggestions about use of jigs, convey belts, fixtures, robotics, or other equipment that would be required to complete an efficient assembly.  Complete an itemized list which explains the order and method by which the parts come together.  
(Consider yourself lucky if your assembly consists of one part)  
Round 7:  

Pass the part on to the quality control engineer who determines what aspects of the part should be inspected and measured to ensure a consistent and quality product.

Examine the part.  If you were to set up an inspection program for this part what aspects would you look at?   Provide an answer to the following three questions.
--Should you inspect every single part or only a sample from the production run?

--Are there any critical dimensions that should be measured and verified?

--Are there any other tests that should be used to determine performance of the part?

When you have answered these three questions, pass the part along to a student who has not worked with this part yet.
Round 8: Tech Writer/Documentation/WebMaster.

You are charged with putting together a comprehensive description of how the part in your possession was probably manufactured.  You may use the information provided by the professionals of your company to get you started, but you are charged with digging deeper to make sure that you have the right answers.  You should feel free to discuss the processes with the persons who provided them in your company, but if their answers don't satisfy you, you should be willing to search for better answers.  Feel free to dig up information in books and journals.  You are also encouraged to seek other sources who would be willing to help you understand the production process, such as a machinist or technician, an instructor, or someone out in industry who would be willing to discuss the production process with you.  Identify and credit the persons or sources who provide you with useful information.
You are also to work with the engineering intern who will put together a set of working drawings and assembly drawings for your part.  While it is the primary responsibility of your intern to complete the drawing, you will need to make sure he provides you with an appropriate and acceptable set of drawings for your documentation. If it is not correct, you have the authority to send it back to him to redo until it is correct.
When this project is graded, the instructor will look for answers to the following questions.

--Have you provided a clear, logical, explanation of how this part was manufactured?

--Have you described the specific shape and type of raw material used for the production of this part?  You might consider specifying possible sources or suppliers.
--Have you identified the processes, the equipment, and the tools needed to produce the components of this object?  You might consider listing specific equipment, tools, and/or suppliers you would need to purchase or lease from.
--Have you identified the steps, methods, and equipment needed to assemble the object?
Once again listing equipment and tools should be considered.

--Have you identified any post production work such as painting, heat treating, or surface coating?  If so, what equipment or type of facility is needed to do this?
--Have you identified a reasonable set of inspection standards which could be used to decide if a part is acceptable for delivery?  
--Have you put together a projected total production cost and cost per item to complete a production run of 100,000 individual pieces of this part. 

--Have you provided a set of working and assembly drawings that show all dimensions and views from which the part could be made?  Does the drawing set include a bill of materials and company tracking numbers? (Your intern is responsible for most of this)
This comprehensive description of how the part is made is to be assembled and presented as a web site.  This means you may utilize pictures, written descriptions, tables, video clips, animations, other websites, CAD drawings, or other sources that help you explain the production of the part and answer the above questions.

This project will be due during Week 9 of the quarter.  There's a lot to do here, so don't put it off too long.
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Mini-Project 1

Production Document:

Owner:  ________________________________________________ 

Name of your company: _________________________________________

Name of new product: ___________________________________________

Quantity of this item that you think you could produce and sell:__________________

Head of Engineering: __________________________________
Number of individual parts in the product _________

Draftman (Engineering Intern): __________________________________

Metalurgist: _________________________________________________
Manufacturing Engineer—Part Production: _______________________________
Manufacturing Engineer—Assembly : _________________________________ 

Quality Control Engineer: ____________________________________________
Technical Writer: __________________________________________________
Itemized parts table:

	Item
	Part Number
	Quantity
	Component Name
	Material

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	
	
	
	
	


Process Identification:  Identify and list the manufacturing processes used to make each component of this part. ( if more than three components only do three of the components)
Component 1: 
Component 2:

Component 3:

  Manufacturing Engineeer: _________________________________   Date: _________
Assembly Identification:  Identify the steps (in order) that are needed to assemble the individual components of this part.  List tools or equipment that may be needed to complete the assembly.

1.

2.

Manufacturing Engineer ______________________________ Date: ___________

Inspection  and Quality Control:  Answer the following three questions.

1) Should you inspect every single part or only a sample from the production run?

If sampled, how often?

2)  Are there any critical dimensions that should be measured and verified?

Identify these.  

3) Are there any other tests that should be used to determine performance of the part?

Identify any addition tests.

Inspection  by: ________________________________________ Date: ____________
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








