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Catalog Description

This is an introductory course that examines the interactions between design and manufacturing from the designer's point of view.  Common manufacturing processes will be introduced and design guidelines will be developed for each process.  The successful student will leave this class with an appreciation that a designer must consider the method of manufacture during the design process to ensure that a produce is functional, economically viable, and safe.
Instructors

Stienstra, Stamper, Ferro

Required/Elective

Elective

Class/Laboratory Schedule

Three 50-minute lectures per week

Prerequisites

EM104 Graphical Communication

Textbook

Design for Manufacturing Handbook, 2nd ed., James G. Bralla, McGraw-Hill Handbooks, 1999

Course Objectives

After successful completion of this course, students will be able to:
(  identify common manufacturing methods, machines and tools (be introduced to common manufacturing methods)
(  demonstrate competence in the use of measurement equipment including micrometers and calipers (develop measurement skills and become familiar with common measurement equipment)
(  select appropriate manufacturing methods for a blueprint-specified part, taking into consideration specified material, geometry and surface finish requirements (develop an ability to make correct design choices re geometry, material and surface finish)
(  estimate the relative cost of a given tolerance requirement (understand the use and cost of tolerances in manufactured parts)
(  interpret information from a given graphical communication document used in manufacturing (gain practice in graphical communication used in manufacturing)
Course Topics
(  process economics

(  measuring tools and metrology

(  tolerances and GDT
(  extrusion

(  roll forming


(  stamping

(  bending and drawing
(  powder metallurgy

(  forging


(  machining

(  grinding


(  sand casting

(  investment casting

(  rapid prototyping

(  plastic injection molding
(  thermoforming

(  joining


(  safety and ergonomics

Laboratory Topics
(  measurement and production drawing markup

(  coordinate measurement machine

(  CNC machining

(  manufactured part dissection and presentation

ABET Criteria

This course primarily addresses ABET Criteria A, C, E, F, G, I and K.
PROGRAM OUTCOMES

TEAMS - an ability to work effectively in teams

__X_ 1. Share responsibilities and duties and take on different roles when applicable.

__X_ 2. Analyze ideas objectively to discern feasible solutions by building consensus.

____ 3. Develop a strategy for action.

____ 4. Listen openly, actively and critically.

COMMUNICATION - an ability to communicate effectively in oral, written, graphical and visual forms

____ 1. Identify the audience, assess the audience's previous knowledge and information needs, and organize information to meet the audience's needs.

__X_ 2. Provide content that is factually correct, supported with evidence, explained with sufficient detail and properly documented.

____ 3. Test reader/audience response to determine how well ideas have been relayed.

__X_ 4. Submit work with a minimum of spelling, punctuation, grammar and usage errors.

__X_ 5. Present information visually using drawings, graphs and sketches.

__X_ 6. Deliver oral presentations with clarity and professionalism.

PROBLEM SOLVING - an ability to apply the skills and knowledge necessary for mathematical, scientific and engineering practices
____ 1. Inspect and define the problem.

____ 2. Identify the basic principles and concepts that apply to the situation.

__X_ 3. Use appropriate resources to locate pertinent information.

____ 4. Build appropriate models.

____ 5. Solve the problem by choosing appropriate tools (e.g. analytical, experimental, numerical).

____ 6. Check a solution using appropriate criteria.

DESIGN - an ability to design a product or process to satisfy a client's needs

__X_ 1. Understand the problem.

____ 2. Develop a design spec that addresses client needs.

____ 3. Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.

____ 4. Carry out a detail-level design using appropriate design tools and methodologies.

____ 5. Test and refine the implementation until the product or process design specifications are met or exceeded.

____ 6. Document the finished product or process as appropriate for the discipline according to standard practice.

____ 7. Present and transfer the product or process and documentation to the client.

CONTINUE TO LEARN AND EDUCATE SELF
__X_ 1. Learn new information independently.

PROFESSIONAL COMPONENT

This course provides 2.4 credits (80%) of engineering science and 0.6 credits (20%) of engineering design, based on the course as a three credit hour course.

PREPARED BY

Patrick D. Ferro, PhD, PE, Assistant Professor of Mechanical Engineering
