M MECHANICAL ENGINEERING

M00001. Thermodynamics 
To know basic concepts and definitions of thermodynamics. To establish the first law of thermodynamics in closed and open systems. To apply the first law of thermodynamics in order to analyze heat exchangers for different systems. To define the concepts of thermal machine, refrigeration systems and heat pumps. To establish the criteria of equilibrium of phase equilibrium of pure substances. To study the equilibrium among phases using thermodynamic diagrams. To study the processes of evaporation, fusion and sublimation. To establish the ideal gas equation. To calculate thermodynamics properties of ideal gases. To study polytropic processes. To define the compressibility factor and use it in thermodynamics. To study the second law of thermodynamics and its consequences. To study different thermodynamic cycles and to establish their limitation. To define and compute the energy available, maximum availability. 
Textbook:J.A. Manrique and R.S. Cárdenas, Termodinámica, Editorial Harla, 1994. 
M00003. Thermodynamics II 
To establish Maxwell’s relations. To use generalized thermodynamic relations to evaluate properties. To establish the use of equations of state for real gases. To analyze the Otto, Diesel, Brayton and Rankine thermodynamic cycles. To evaluate the thermodynamic properties of non-reactive mixtures. To establish thermodynamic properties for ideal gas mixture. To know the thermodynamic characteristics of humidification processes. To analyze air conditioning systems. 
Textbook Thermodynamics , Cengel Fourth Edition, 2002.
M00004. Heat transfer 
To know the different mechanics of heat transfer. To analyze the steady-state-unsteady heat conduction for one and several dimensions. To know the basic principles of forcer and natural convection. To know the operation principles of heat exchangers. To know the basics of radiation. 
Texto: J.A. Manrique, Transferencia de Calor, Editorial Harla, 1987.
M00005. Energy Transfer 
Definitions: estate, process and cycles, density, viscosity and flow. Definition of pure substance and phase. Phases of a pure substance. Diagrams of properties for a pure substance. Vapor pressure, relative humidity, humidity ratio. Wet bulb temperature and psychrometric chart. Specific heat at constant pressure and constant volume.
Heat transfer: conduction, convection, radiation: a review. Heat transfer on moving boundaries. First law of thermodynamics for closed and open systems. Bernoulli equation. Line of hydraulic gradient and total energy. Second law of thermodynamics. Definition of entropy. Basic considerations for the analysis of cycles. P-V and T-V diagrams. Net work and efficiency. Rankine cycle. Refrigeration cycle. Coefficient of performance.
Manufacture of electronic equipment. Cooling by conduction and forced convection. Cooling with liquids and immersion.
Textobook: Fundamentals of Thermal-Fluid Sciences Yunus A. Cengel/ Robert H. Turner Mc Graw Hill. First Edition
M00006. Material technology 
Introduction to materials. Atomic and crystalline structures. Crystalline imperfections. Phase diagrams. Nucleation and growth. Mechanical properties of materials. Ceramics materials. Composites materials. Semiconductors. Materials synthesis and design.
M00007. Manufacturing technologies 
"Manufacturing trends and changes. Classification of manufacturing processes. Material melting and casting.
Process of mass deformation: forge, rolling, extrusion and wiredrawing. Processes for the metal-sheet making:
cutting, folding and inlaying. Traditional and non-traditional machining. Sinterizing of material: dust metallurgy
and ceramic products. Material union processes. Advanced manufacturing processes: fast prototypes.
Methodology for the selection of manufacturing technology considering the design requirements of the
products, the influence of the material performance process, the process capability and economic issues." 
M00811. Introduction to engineering 
This course is an introduction to the different areas of study related to the mechanical engineering programs (IMA, IME), The course is an integrative approach to the roles and the tasks developed by the mechanical engineer . It also deals with the many issues which are usually handled by the different university departments such as legal and policy issues concerning to the students life at de university campus. 

M00821. Mechanics 
Force resultants and force components. Two and three dimensional forces, couples, and rigid-body equilibrium. Center of gravity, centroids and distributed forces. Moments of inertia. Friction. Planar kinematics and kinetis of rigid bodies.
Texto: Higdon, Engineering mechanics statics and dynamics, Prentice Hall.

M00822. Statics
Resultants of Force Systems. Coplanar and Noncoplanar Equilibrium. Beams. Dry Friction. Centroids and Distributed Loads. Moments and Products of Inertia of Areas. 
Textbook: Pytel & Kiusalaas, Engineering Mechanics, Statics, Second Edition, Brooks Cole Publishing Company, 1999. 

M00823. Dynamics 
 “The student will be able to solve problems of rigid bodies in movement by means of newtonian procedures, thus achieving a clear vision of the phenomena of classic mechanics. The course includes the following topics: Planar Kinematics of a Rigid Body. Planar Kinetics of a Rigid Body: Force and Acceleration, Work and Energy, Impulse and Momentum. Introduction to Mechanical Vibrations.

Text: R.C. Hibbeler. (2001). Engineering Mechanics Dynamics, Ninth Edition, Prentice Hall.
M00831. Computer drawing. 
Geometry of technical drawing. Multiview projection, sectional views, dimensions and tolerances. Standards, computer drawing in 2D and modeling of solids.

 Textbook: French, Vierck and Foster, Engineering Drawing and Graphic Technology, McGraw-Hill, 14th edition
M00832. Mechanisms 
Kinematics analysis or planar mechanisms: Position, Velocity and Acceleration analysis by development of mathematical algorithms, Analytical Synthesis of planar cams by development of mathematical algorithms. Kinematics analysis of spur gears. Involumetry and Interference and Kinematic analysis of gear train.
Textbook: Arthur G. Erdman, George Sandor and Kota Mechanisms Design, fourth Edition, Prentice Hall.
M00865. Manufacturing materials and process I 
"Technical and plastic capacities of ferrous, wood and glass materials. Laboratory of resistance tests and ecological evolution. Methods and factory processes in simple products. Properties, microstructure and basic processing of the materials used in engineering: polymers, ceramics, metals and compound materials. Material property characterization techniques: testing of tension, flexion, hardness, fatigue, impact, thermo fluids. Material properties of characterization techniques of microstructure materials: microscopy atomic , electronic and optics force. Solidification and Thermal treatments. Processes of Foundry. Metallurgy of Powders. Structure, classifying, and processing polymeric material, ceramics and compounds. Methodologies for the selection of materials with base in the requirements of the engineering design and considering the performance, the manufacturing, the economic aspects, and the cycle of life of the product. " 
M00866. Manufacturing materials and processes II 
"Technical and aesthetic capacities of plastic materials and corrosive hybrid compositions. Laboratory of resistance tests and ecological evolution. Methods and process of manufacture in simple products. Tendency and changes in the manufacture of world wide class. Classification of the manufacturing process. Technological routes of steel production. Plastic deformation of the Metals. Process of massive deformation: forges, extrusion, wiredrawing, and roll. Process of formation of metallic sheets: cutting, folding, and inlay: traditional and not traditional schemed. Process of hinged connection of materials. Surface treatments. Methodology of technologies of manufacturing selection considering the requirements of the design of the product, the influence of the process in the performance of the materials, the capacity of the processes and the economic aspects. " 
M00869. Technological innovation
This course deals with systemic examination of issues relating to the management of innovation and new product-development, The course focuses on strategic, behavioral, inter-functional (team) and regional considerations. Topics include technology as a source of competitive advantage, promoting creativity in the organization, management of cross-functional activities, technology transfer, entrepreneurship, and project management for accelerating commercial introduction. 
Libro de texto: Karl T. Ulrich and Steven D. Eppinger, Product design and development, McGraw-Hill, 2000.
M00841. Mechanics of materials 
Internal effects in axially loaded prismatic members. Internal effects in torque-loaded circular cross section members. Statically determinate beams subject to transverse loadings acting in a symmetrical plane of the beam. General state of stress in pieces subject to combined loadings. Plane-Stress transformation. 
Textbook: R.C. Hibbeler, Mechanics of Materials, Fourth Edition, Prentice Hall, 2000.
M00842. Mechanics of materials II 
Three-dimensional analysis of stress and strain transformations (strain gages). Design of beams and shafts, static load. Deflection of beam and shafts. Statically indeterminate beams submitted to flexion. Deformation of elastic energy in pieces put under different types of loads. Critical load in columns with different subjections from its extremes and eccentric loading. 
Textbook: R.C. Hibbeler, Mechanics of Materials, Fourth Edition, Prentice Hall, 2000.

M00843. Design methodologies 
The engineering-design process. Management of design projects. Conceptual design. Selection of materials and processes. Modeling and simulation. Optimization in design and statistical decisions. Communication in engineering (auto study subject). Textbook: Atila Ertas and Jesse C. Jones, The Engineering Design Process, John Wiley and Sons, 1993. 
ACAD. PERIOD: SPRING & FALL 
LANGUAGE OF INSTRUCTION: SPANISH  AND ENGLISH
M00855. Fluid mechanics 
To know the concepts and definitions of fluid mechanics. To establish the differential equations for a fluid particle and to apply the mass and momentum conservation principles: to derive the equations of Navier-Stokes. To use the equations of Navier-Stokes in modeling fluid systems. To establish integral relations for a control volume and to apply the conservation of mass, conservation of momentum and energy. To derive the Bernoulli equation. To define friction factor and to establish the equations to compute the friction factor. To analyze viscous flow in pipes. To know different flow devices. To know the principles of centrifugal pumps. To know the concepts of efficiency, head loss. To use characteristic curves of centrifugal pumps to specify pump systems.

M00863. Manufacturing processes I 
General Introduction. The Structure of Metals. Mechanical Behavior, Testing and Manufacturing Properties of Materials. Ferrous and Nonferrous alloys. Metal-Casting: Sand and Die Casting. Investment Casting. Heat Treatment. Forming and Shaping: Rolling, Forging, Extrusion and Drawing of metals. Sheet-Metal Forming: Shearing, Bending, Deep Drawing. Processing of Powder Metals, Ceramics and Glass. Forming and Shaping Plastics and Composite materials. Material-Removal Processes and Machines: Cutting Tool Materials and Cutting Fluids, Machining Process, Advanced Machining Process. Joining Process and Equipment: Fusion Welding, Solid-State welding, Brazing, Soldering, Adhesive Bonding, Mechanical Fastening. Surface Treatment, Coating and Cleaning. Competitive Aspects of Manufacturing
Textbook: Serope Kalpakjian, Manufacturing Engineering and Technology, Fourth Edition. Prentice Hall.
M00862. Materials engineering II 
Phase diagrams. Phase transformations. Thermal processing of metal alloys. Metal alloys in engineering. Structures and properties of ceramics. Applications and processing of ceramics. Structure and properties of composites. Applications and processing of composites. Corrosion and degradations of materials.
Phase diagram. Phase transformations. Thermal treatments of metallic alloys. Metallic alloys in engineering. Structure and properties of ceramic materials. Ceramic material applications and processing. Structure and properties of compound materials. Compound materials applications and processing. Materials corrosion and degradation.
Textbook: William D. Callister Jr., Materials Science and Engineering, John Wiley and Sons, Inc., 3rd edition. 
M00861. Materials engineering I 
Introduction to materials science and engineering. Atomic structure and interatomic bonds. Crystal structures of solids. Imperfections in solids. Diffusion. Mechanical properties of materials. Dislocations and strengthening mechanisms. Facture mechanic and failure by fatigue and creep. Physical properties of materials. Polymers structures. Characteristics, applications, and processing of polymers.
M00871 . Product development 
"The objective of this course is that the students acquire the knowledge, the abilities, the attitudes and the values that are necessary to be able to carry out satisfactorily a structured process of development of products that facilitates them to create competitive products globally, of quality that will not cause deterioration to the environment that will be innovative and that their manufacturing is integral part of its conception. The course includes the following topics: general concepts in the process of developing products. QFD as a tool to determine market requirements. The conceptual design of the product and the technological process. Development of scale models and prototypes. I design for It manufactures. Textbook: Ulrich, Karl T. and Steven D. Eppinger. (2000). Product design and development. McGraw-Hill." 

M00881. Manufacturing engineering 
Concurrent engineering, material and process selection. Designing for assembly. Computer technology for manufacturing. Costs of manufacturing. Technological routes for iron and steel production. Ingot production and continuous casting. Production of nonferrous alloys. Fundamentals of foundry processes. Foundry processes for single-use and permanent molds. Design considerations. Rolling. Forging. Extrusion. Wire drawing. Processes for making sheet metal. Powder metallurgy. Processes for making polymers and composite materials. Textbook: Serope Kalpakjian, Manufacturing Engineering and Technology, Addison-Wesley, 2nd ed.

M00892. Machine elements design 
Analysis and design of shafts with steady and variable loads. Selection of ball and roller bearings. Introduction to theory of hydrodynamic lubrication and analysis and design of journal bearings. Analysis and Design of spur, helical and bevel gears. Analysis, design and selection of clutches, brakes and belts. All the topics are studied with the support of the computer. Textbook: J. Shigley and C. Mischke, Mechanical Engineering Design, Sixth Edition, McGraw-Hill, 2001.
Texto: J. Shigley y Ch. Mischke, Mechanical engineering design, 5a. edición, McGraw-Hill.
M00981. Mechanical engineering laboratory 
Handling the universal machine through stress and compression tests. Cementation of extensometric gages. Experimental analysis of stress on cantilevers. Experimental analysis of stress on beams with one support. Experimental analysis of stress on bars subjected to pure torsion. Experimental analysis of thin-walled cylinders. Determining the moment of inertia. Free vibration of a system with one degree of freedom. Balancing rotors in one plane. Balancing rotors in two planes. Forced vibration with and without damping in systems with one degree of freedom. Analysis of transmissibility and vibration insulation. Handling basic measuring instruments; use and application of the coordinate measuring machine for measuring points on a piece. Determining mechanical properties of engineering materials. Metallographic analysis of materials. Thermal treatments for steel normalization and annealing. Thermal treatments for steel tempering and toughening. Function and application of SMAW welding machines. Welded joints obtained by MIG process; welded joints obtained by TIG process. Function and application of lathes and drills. Evaluating the machineability of engineering materials. Function and application of milling machines. Manufacturing of a product by applying the processes analyzed. Textbook: Manual de prácticas de laboratorio, ITESM.

