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Entries in italics are taken from the UMR Master of Science/Master of Engineering program requirements.





"Each student must take at least one core course from each of the core areas in manufacturing engineering during his/her first two semesters of graduate work."





UMR Core Courses�
Corresponding SIUE Courses�
�
Area 1:  Materials and Manufacturing Processes�
�
�
CER301 - Materials for Manufacturing


Any UMR course numbered 301 is experimental.  No course description available.�
Unknown�
�
MET377 - Principles of Engineering Materials


Examination of engineering materials with emphasis on selection and application of materials in industry. Particular attention is given to properties and applications of materials in extreme temperature and                   chemical environments. A discipline specific design project is required.  (Not a technical elective for undergraduate metallurgy or ceramic majors) 


(Co-listed with Ae Eng 377, Ch Eng 377, Physics 377, Cr Eng 377)�
None at the senior/graduate (400) level





�
�
Area 2:  Process, Assembly and Product Engineering�
�
�
EMGT354 - Integrated Process Development


Emphasize design policies of concurrent engineering and teamwork, and documenting of design process knowledge. Integration of various product realization activities covering important aspects of a product life cycle such as "customer" needs analysis, concept generation, concept selection, product modeling, process development, DFX strategies, and end-of product life options.  Prerequisite: Senior or graduate standing.


�
IME482-3  Manufacturing Engineering Design


Students will perform team based work to bring a product from conceptual design through manufacture.  Activities will include detail design and tolerancing, material selection, cost estimation, process planning, software planning and implementation, and product fabrication.  Course deliverables will include a written report, all design data and analyses, and one or more working, physical products.


�
�
ME308 - Rapid Product Design and Optimization


Product Life cycle design; Finding design solutions using optimization technique; Rapid product realization using rapid prototyping and virtual prototyping techniques.  Prerequisite: Mc Eng 208.�
None at the senior/graduate (400) level�
�
ME363 - Computer Applications in Mechanical Engineering Design


Introduction to computer aided design, personal computer graphics to introduce main frame graphics and analysis programs. Fundamentals of finite element analysis are discussed. Projects include basic graphics,                   drafting, area, mass and inertia properties analysis, matrix algebra and finite element analysis of solid mechanics problems using educational and commercial software.  Prerequisites: Cmp Sc 73, 77, Mc Eng 211, 208.


�
IME475 - Computer Integrated Design and Mfg. II


Advanced 3D solid and assembly modeling in computer integrated design and manufacturing environments, parametric and associative modeling, sketch modeling.  Prerequisites:  IME375 or consent of instructor.�
�
�



UMR Core Courses�
Corresponding SIUE Courses�
�
Area 3:  Manufacturing Competitiveness�
�
�
EMGT364 - Value Analysis


An organized effort directed at analyzing the hardware and processes used in manufacturing a product to achieve the required product function at the lowest overall cost. Covers the basic philosophy, methodology and procedures which draw together and utilize techniques from various fields. It is a  logical method used in solving value problems.  Prerequisite: Senior or graduate standing.


�
None at the senior/graduate (400) level.  


�
�
EMGT372 - Production Planning and Scheduling


Introduction to basic techniques of scheduling, manufacturing planning and control, just-in-time systems, capacity management, master production scheduling, single machine processing, constructive algorithms for flow-shops, scheduling heuristics,  intelligent scheduling systems are the topics covered.  Prerequisite: Eng Mg 282.


�
IME483-3 Production Planning And Control. (2 hours lecture, 2 hours laboratory) Development and applications of models and techniques for designing integrated production systems to manage material, service, and information flows in response to fluctuating market demands.  Prerequisites: IME365, IME 415, IME 451, and upper-division standing in industrial engineering or consent of instructor.


�
�
EMGT385 - Statistical Process Control


The theoretical basis of statistical process control procedures is studied.  Quantitative aspects of SPC implementation are introduced in context along with a review of Deming's principles of quality improvement and a brief introduction to sampling inspection  Prerequisite: Stat 213 or 215.


�
IME465-3 Design And Control Of Quality Systems.


 (Same as STAT 488). Quality design by experimental design, determination of process capability, quality control using statistical control charts, acceptance sampling.  Prerequisite: IME 365 or STAT 480.


�
�
No corresponding UMR MfgE course�
IME463-3 Reliability Engineering.


(Same as STAT 484) Probabilistic models for the reliability of coherent systems. Statistical models for lifetimes of components and repairable systems. Reliability estimation and prediction. MIL standards. Prerequisite: IME365 or STAT480a,b.�
�
�



UMR Core Courses�
Corresponding SIUE Courses�
�
Area 4:  Manufacturing Systems Design�
�
�
EMGT334 - Computer Integrated Manufacturing Systems


Study of the design and use of computer-based integrated manufacturing management systems in the allocation and  control of plant, equipment, manpower, and materials.  Prerequisite: Eng Mg 282.





�
IME476-3 Robotics And Automated Systems. (2 hours lecture, 2 hours laboratory) Application of robot theory integrated with automated manufacturing systems. Emphasis on design laboratory exercises. Prerequisites: IME470; CS 141 or equivalent; and senior standing in industrial engineering and consent of instructor.


�
�
EMGT356 - Industrial System Simulation


Simulation modeling of manufacturing and service operations through the use of computer software for operational analysis  and decision making.  Prerequisite: Stat 213 or 215.


�
IME468 - Operations Research:  Simulation


Note:  Our IE students will have already taken this class as a requirement.





IME468-3 Operations Research-Simulation  (Same as OR  442) Simulation models using a high-level simulation programming  language; applications in production, inventory, queuing, other models. Prerequisites: IME365 or IME461.�
�
ME353 - Computer Numerical Control of Manufacturing Processes


Fundamental theory and application of computer numerical controlled machine tools from the viewpoint of design principles,  machine structural elements, control systems, and programming. Projects include                   manual and computer assisted part programming  and machining.  Prerequisite: Mc Eng 253.


�
None at the senior/graduate (400) level








SIUE has interest in developing a corresponding course.�
�
ME355 - Automation in Manufacturing


Current topics in manufacturing automation. Areas covered include: fixed automation, flexible automation, CNC devices, process planning and part programming, group technology, factory  networks, and computer                   integrated manufacturing.  Prerequisite: Mc Eng 253.


�
IME470-3 Manufacturing Systems. Design and analysis of manufacturing systems including automated flow lines, assembly systems, material handling systems. Group technology, fundamentals of CAD/CAM/CAPP, numerical control, steady state optimal control.  Prerequisites: IME365, IME370 and upper-division standing in industrial engineering or consent of instructor.


�
�
No corresponding UMR MfgE course.�
IME4xx - Plantwide Process Control�
�
�
"The core requirement may be deemed to be satisfied if a student has already taken a core course as a technical elective in his/her graduate program, thus allowing more freedom in the selection of other courses."





UMR Suggested Elective Courses�
Corresponding SIUE Courses�
�
Area 1:  Materials and Manufacturing Processes�
�
�
CER331 - Ceramic Processing


Powder, colloidal and sol-gel processing, forming methods, drying, sintering and grain growth. Relation


of processing  steps to densification and microstructure development.  Prerequisite: Senior standing.�
�
�
CER333 - Microelectronic Ceramic Processing


Materials, processing and design of microelectronic ceramics are covered. Introduction to devices, triaxial ceramics, high aluminas, tape fabrication, metallizations, thick film processing and glass-to-metal seals.  Prerequisites: Cr Eng 203 & 242.�
�
�
CHE383 - Polymer Processing


Course description not available�
�
�
CHE375 - Structure and Properties of Polymers


A study of the parameters affecting structure and properties of polymers. Syntheses, mechanisms, and


kinetic factors are emphasized from the standpoint of structural properties.  Prerequisites: Chem 223, Chem 243.�
�
�
EMGT324 - Fundamentals of Manufacturing


This course provides a comprehensive treatment of topics of concern to the Manufacturing Engineer.  The effect of manufacturing processes on product design and cost is discussed, and  an introduction to                   inspection and quality control is presented.  Prerequisite: Eng Mg 282.�
IME480 - Tool Engineering�
�
ME253 - Manufacturing


Advanced analytical study of metal forming and machining processes such as forging, rolling, extrusion, wire drawing and deep drawing; mechanics of metal cutting - orthogonal, turning, milling, cutting temperature, cutting tool materials, tool wear  and tool life, and abrasive processes. Prerequisites: McEng 153, and a grade of "C" or better in Bas  En 110.�
IME370-3 Manufacturing Processes. Properties of engineering metals and alloys, heat treatment, measurement and inspection, casting, forging, metal cutting, nontraditional machining processes, cutting tools.  Prerequisites: Upper-division standing in industrial engineering and consent of instructor.�
�
ME301 - Composite Manufacturing and Materials Processing


Any UMR course numbered 301 is experimental.  No course description available.�
Unknown�
�
ME323 - Transport Phenomena in Manufacturing Processes


A study of the important role that transport phenomena (heat and mass transfer and fluid flow) play during various manufacturing processes including metal casting, joining and welding extrusion, forging, crystal growth, chemical deposition, and  thermal spray deposition.  Prerequisites: Mc Eng 225 and 231.�
�
�
�



UMR Suggested Elective Courses�
Corresponding SIUE Courses�
�
Area 1:  Materials and Manufacturing Processes�
�
�
MET311 - Metals Joining


Metals joining processes such as welding and brazing. Effects of welding on materials. Treatment and                   properties of welded  joints. Welding defects and quality control.  Prerequisite: Mt Eng 121 or 221.�
�
�
MET307 and MET308 - Metals Casting and Lab


An advanced course in the materials and methods used in modern metals casting processes. Application                   of metallurgical principles to the casting of metals.  Prerequisite: Mt Eng 221 or Mc Eng 153.�
�
�
MET321 - Metal Deformation Processes


An introduction to metal deformation concepts followed by a study of various forming processes from both the analytical and applied viewpoints. Processes to include: forging, wire drawing, extrusion, rolling, sheet metal forming, and others.  Prerequisite: Mt Eng 221..�
SIUE has interest in developing a corresponding course.�
�
MET367 - Introduction to Powder Metallurgy


A survey of the powder metallurgy field, from fabrication of powders to finishing operations. Includes all basics of powder  metallurgy and many new processes currently used in industry.  Also covers design, production, economics and energy concerns.  Hands-on laboratory time is included.  Prerequisites: Mt                   Eng 217, 218.�
�
�
MIN306 - Materials Processing by High Pressure Waterjet


Methods of generating high pressure water jets; standard equipment, existing techniques and basic calculations. Applications  of water jets to materials cutting and mineral processing. Safety rules. The course will be supported by laboratory demonstrations. (Co-listed with Mc Eng 306)�
�
�
MET429 - Advanced Materials Selection and Fabrication


Application of the principles of material selection and the factors governing fabrication, heat treatment, and surface treatment. Weekly assignments requiring library research and written reports. Lecture plus                   classroom discussion of assigned  problems.�
SIUE has interest in developing a corresponding course at the 500 level.�
�
�



UMR Suggested Elective Courses�
Corresponding SIUE Courses�
�
Area 2:  Process, Assembly and Product Engineering�
�
�
CHE/EMGT/ME344 - Interdisciplinary Problems in Manufacturing Automation


Introduction to basic techniques and skills for concurrent engineering, manufacturing strategies, product                   design, process planning, manufacturing data management and communication are the topics covered.                   Students experiment the design process through team projects and structured manufacturing                   laboratory  work.  Prerequisite: Eng Mg 334. (Co-listed with Mc Eng 344, Ch Eng 344)�
IME490 - Integrated Engineering Design  Individual laboratory projects of a research, design, or development nature which apply to engineering systems. Prerequisites: Senior standing in industrial engineering and consent of instructor.�
�
AE/EMGT/ME350 - Integrated Product Development


Students in design teams will simulate the industrial concurrent engineering development process. Areas covered will be  design, manufacturing, assembly, cost, and product support. Using a 3-D solid modeling program, students will design, analyze, and send the data base to the automated machine shop where the parts will be manufactured. The parts will then be  assembled, tested and analyzed for their performance. Prerequisites: Ae Eng 251 or Mc Eng 208 for Design; Mc Eng 213 for Assembly; Accompanied or preceded by Mc Eng 353 for Manufacturing; Eng Mg 375 or 385 for Cost/Product                   Support. (Co-listed with Ae Eng 350 and Mc Eng 350)�
�
�
ME356 - Design for Manufacture


Course covers the approach of concurrent product and process design. Topics includes: principle of DFM, New product design process, process capabilities and limitations, Taguchi method, tolerancing and system design, design for assembly and AI techniques for DFM.  Prerequisites: Mc Eng 208, Mc Eng 253.�
IME4xx - Assembly Engineering


�
�
ME459 - Advanced Topics in Design and Manufacturing


Various topics in the area of design and manufacturing will be covered in this course: development of flexible manufacturing  systems, CAD/CAM integration, rapid prototyping, etc.  Prerequisite: Mc Eng 355.�
�
�
�



UMR Suggested Elective Courses�
Corresponding SIUE Courses�
�
Area 3:  Manufacturing Competitiveness�
�
�
CHE462 - Applications of Optimization Theory


An introduction to modern optimization techniques having applications in engineering economics, data analysis, process design and dynamics; methods such as Fibonacci, Partan, steep ascent,  geometric, mathematical and dynamic programming.�
�
�
EMGT374 - Engineering Design Optimization


This course is an introduction to the theory and practice of  optimal design as an element of the engineering design process. The use of optimization as a tool in the various stages of product realization and management of engineering and manufacturing activities is stressed. The course stresses the application of nonlinear programming methods.  Prerequisite: Math 204 or 229.�
SIUE has interest in developing a corresponding course.�
�
EMGT375 - Total Quality Management


Examination of various quality assurance concepts and their integration into a comprehensive quality management system: statistical techniques, FMEA's, design reviews, reliability, vendor qualification, quality audits, customer relations, information systems, organizational relationships, motivation.  Prerequisite: Senior or graduate standing.�
�
�
EMGT387 - Experimentation in Engineering Management


The techniques for planning and analyzing industrial experiments are introduced with emphasis on their application to the design, development, and production of quality goods  and services.  Prerequisite: Stat 213 or Stat 215.�
IME467 - Total Quality And Taguchi Methods.  Apply concepts and methods of quality improvement including total quality, quality function deployment, design of experiments, quality loss function,


 etc. Case studies and software tools. Prerequisites: 365, STAT 380 or consent of instructor.�
�
EMGT475 - Quality Engineering


This course is an examination of the theory and practice of quality engineering with particular emphasis on the work of Genichi Taguchi. The application of the quality loss function, signal to noise ratio and orthogonal arrays is considered in depth for generic technology development; system, product and tolerance design; and manufacturing process design. The  emphasis of the course is off-line quality control.  Prerequisites: Eng Mg 375 and Math 229 or equivalent.�
�
�
�



UMR Suggested Elective Courses�
Corresponding SIUE Courses�
�
Area 3:  Manufacturing Competitiveness�
�
�
MET305 - Nondestructive Testing


Principles and application of various means of nondestructive testing of metallic materials. Radiological inspection methods, ultrasonic testing, magnetic methods, electrical and eddy current methods, and others. In addition, laboratory exercises using industrial grade NDT equipment to inspect a variety of  parts and materials.  Prerequisites: Physics 24 or 25.�
�
�
MET375 - Metallurgical Failure Analysis


Application of the principles of manufacturing and mechanical metallurgy for the analysis of failed components. Analytical techniques such as Scanning Electron Microscopy, Optical Metallography, and High Resolution Photography are used to characterize microstructure and fractographic features. In addition, appropriate methods to gather data, assimilate it, and draw conclusions from the data such that it will stand up in a  court of law will be addressed.  Prerequisite: Senior or Graduate Student standing.�
�
�
STAT444 - Design and Analysis of Experiments


Experimental designs and their statistical analysis. Includes completely randomized designs, complete and incomplete blocking designs, factorial and fractional factorial experiments, multiple comparisons, response surface analysis. Prerequisites: One of Stat 343, 353 or Eng Mg 387; and one of  Stat 211, 213, 215 or 217.�
�
�
Area 4:  Manufacturing Systems Design�
�
�
CHE367/EE32 - Plantwide Process Control


Synthesis of control schemes for continuous and batch chemical plants from concept to implementation.


Multiloop control, RGA, SVD, constraint control, multivariable model predictive control, control


sequence descriptions. Design project involving  a moderately complicated multivariable control


problem.  Prerequisites: Ch Eng 261 or El Eng 231. (Co-listed with El Eng 332)�
�
�
EE235 - Controllers for Factory Automation


Introduction to programmable automation, programmable logic controller (PLC) hardware, programming languages and techniques, closed-loop strategies using PLC's, sensors, transducers. Case                   studies. Laboratory experiments.  Prerequisites: Cp Eng 111, El Eng 153.�
�
�
EE347 - Machine Vision


Image formation, image filtering, template matching, histogram transformations, edge detection, boundary detection, region growing and pattern recognition. Complementary laboratory exercises are                   required. Prerequisites: Cp Eng 111 and preceded or accompanied by El Eng  267.�
�
�
�



UMR Suggested Elective Courses�
Corresponding SIUE Courses�
�
Area 4:  Manufacturing Systems Design�
�
�
EMGT257/ME256 - Material Handling and Plant Layout


The design and objectives of materials handling equipment including diversity of application in industry


from the viewpoint of efficient movement of materials and products from the receiving areas to the shipping areas. The layout of a plant to include materials handling equipment is considered throughout.  Cost comparison of various systems will be made.  Prerequisite: Eng Mg 282. (Co-listed with Mc Eng 256)�
IME484-4 Facilities Analysis And Design. Theory and Methods of Facilities layout and planning. Design project requiring the integration of available resources to achieve an effective facility design. Prerequisite: senior standing in industrial engineering or consent of instructor.�
�
EMGT434 - Advanced Manufacturing Systems Integration


The integration of new technology and information processing concepts for controlling the manufacturing                   systems. Advanced topics in computer integrated manufacturing systems, industrial robots, CNC machine tools, programmable controllers, material  handling systems, manufacturing planning and control.  Prerequisite: Eng Mg 334.�
�
�
ME349 - Robotic Manipulators and Mechanisms


Overview of industrial applications, manipulator systems and geometry. Manipulator kinematics; hand location, velocity and acceleration. Basic formulation of manipulator dynamics and control. Introduction to machine vision. Projects include robot programming, vision-aided inspection and guidance, and                   system  integration.  Prerequisites: Cmp Sc 73, Mc Eng 213. (Co-listed with Ae Eng 349)�
�
�
ME401 - Advanced Automation in Manufacturing


Any UMR course numbered 301 is experimental.  No course description available.�
Unknown�
�
ME401 - Advanced CNC, Virtual CNC, Engineering Metrology


Any UMR course numbered 301 is experimental.  No course description available.�
IME4xx - Manufacturing Metrology�
�
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