Ch.4 – Product / Process Design and Development

   Product Design and Development

   Process Planning and Development

   Factors Affecting Process Design Decisions

   Types of Process Designs

   Product-Focused

   Process-Focused

   Group Technology/Cellular Manufacturing

  Processing Alternative Decisions

        (Make-or-Buy Decisions)

   Product / Service Design (p.114)

        Product/service design affects quality, cost

        of production, production system, and 

        customer satisfaction.

       *Value-driven model revisited:

                  V = (S + Q + F) / C

    New product ideas (p.115)

         Customers, managers, employees from        

         Various departments, and R&D

            Basic research

            Applied Research

   Steps in designing and developing NP (p.116,

   Figure 4.1)

Speed

   Simultaneous Engineering (p. 118, figure 4.2)

   Concurrent Engineering (p.117)

   p. 118

   Virtual Reality Simulations in the Product Design 

   Process at Boeing – use of CAD, simulation 

   Software, V=(S+Q+F)/C

   Speed - Getting NPs to market faster (p.116-117)

      Why is “speed” important?

   Tools to improve speed:

  1. *POM oriented -

1. Empowered design/development teams

2. CAD/CAM

3. Concurrent engineering

   2. **Strategically oriented – Alliance(s)
   *Additional information:

      When are NP projects terminated?

     How companies can improve NP success

    Aspects of Design Engineering

    1. *Design for Manufacturability (p.119)

             Specification            

             Tolerances

             Standardization

             Simplification

             Design for Quality

    2. ** Design for Usability

        Technological development and

        Product development

   Service Design (p.120)

         Degree of service standardization

         Degree of customer contact

         The mix of physical goods and intangible 

             services

   Factors Affecting Process Design (pp122-125):
       1. Demand

       2. Vertical integration

            Make – or – Buy decisions

            backward vertical integration

               volume, cost, capital, technology,..

               outsourcing / strategic outsourcing  

                 speed, flexibility…

                 trend today: less vertically integrated

          3. Production flexibility (p.123)

              Product (design) flexibility

              Volume flexibility

4. Degree of Automation (p.124)

      5. Quality

   ** Types of Process Designs (pp. 125-131)

1. Product-focused, continuous,
                                production line (p.125)

    Examples - automobiles

    (p.126, figure 4.4)

2. Process-focused, intermittent, job shop

(p.127)

Example – auto body repair

(p.127, figure 4.5)

3. FMS / GT / CM

Group technology / Cellular manufacturing

(p. 128)

    “repetitive manufacturing”

                         *       product-focused             process-focused

standardization        high                                low

demand volume       high                                low

machine /                 special-purpose              general-purpose

equipment

equipment                fixed-positioned             mobile

arrangement

change-over             difficult, infrequent        easy, frequent

in-process 

inventory buildup    little/low                         frequent

worker skill             low                                 high

supervision              easy                                complex

process planning      occasionally                    frequent

design variety           no                                  yes

per-unit cost              low                                high

  Advantages / Disadvantages of GT/Cells  

      Advantages (compared to the job shop systems, 

            pp. 130-131):

            Simplified changeovers

            Less in-process inventory

            Quality control improved

            Process planning simplified

            Easier to automate

            Task variability reduced

      Disadvantages (p.131):

            Duplication of equipment

            Not all parts can fit into a family

    Processing Alternatives Decisions (pp. 134-140)
   1. Batch Size (Volume Flexibility), and

       Product/Service Variety (Design Flexibility)

       p.135, figure 4.8
   2. Capital Required (FC)

   3. Economic Analysis

        Cost Functions (p.136, figure 4.9)

        Break-even Analysis (using crossover charts)

             (Pros and cons of this approach?)

   p.137, formulas?

   p.138, Example 4.1

   Problems assigned in class

   Process Planning Tools 

  Assembly Charts (Gozinto Charts)

                               ( p.141, figure 4.11)

  Process Charts ( p.142, figure 4.12)

