MECHANICAL ENGINEERING CURRICULUM NCAT

MECHANICAL ENGINEERING CURRICULUM NCAT IS DESIGNED TO PROVIDE STUDENTS WITH A COMPREHENSIVE FOUNDATION IN THE
PRINCIPLES AND APPLICATIONS OF MECHANICAL ENGINEERING. NORTH CAROLINA AGRICULTURAL AND TECHNICAL STATE
UNIVERSITY (NCAT) OFFERS A ROBUST PROGRAM THAT EMPHASIZES BOTH THEORETICAL KNOWLEDGE AND PRACTICAL SKILLS
PREPARING GRADUATES TO EXCEL IN VARIOUS ENGINEERING FIELDS. THE CURRICULUM INTEGRATES CORE ENGINEERING COURSES,
LABORATORY WORK, AND DESIGN PROJECTS TO ENSURE STUDENTS DEVELOP CRITICAL THINKING AND PROBLEM~SOLVING
ABILITIES. THIS ARTICLE EXPLORES THE STRUCTURE OF THE MECHANICAL ENGINEERING CURRICULUM AT NCAT, DETAILING THE
COURSEWORK, SPECIALIZATION OPTIONS, AND THE EDUCATIONAL OUTCOMES EXPECTED FROM STUDENTS. ADDITIONALLY, IT
HIGHLIGHTS OPPORTUNITIES FOR RESEARCH, INTERNSHIPS, AND PROFESSIONAL DEVELOPMENT EMBEDDED IN THE PROGRAM. THe
FOLLOWING SECTIONS PROVIDE AN IN-DEPTH OVERVIEW OF THE CURRICULUM CONTENT, ACADEMIC REQUIREMENTS, AND THE
SKILLS ACQUIRED THROUGH THE PROGRAM.
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OVERVIEW OF THE MecHANICAL ENGINEERING CURRICULUM AT NCAT

THE MECHANICAL ENGINEERING CURRICULUM AT NORTH CAROLINA AGRICULTURAL AND TECHNICAL STATE UNIVERSITY IS
STRUCTURED TO EQUIP STUDENTS WITH A SOLID FOUNDATION IN ENGINEERING PRINCIPLES AND THEIR APPLICATIONS IN REAL-
WORLD SCENARIOS. THE PROGRAM SPANS FOUR YEARS, CULMINATING IN A BACHELOR OF SCIENCE DEGREE IN MECHANICAL
ENGINEERING. |T FOLLOWS ACCREDITATION STANDARDS SET BY ABET, ENSURING THE PROGRAM MEETS HIGH-QUALITY
EDUCATIONAL CRITERIA. THE CURRICULUM BALANCES THEORETICAL COURSEWORK WITH PRACTICAL EXPERIENCE, ENCOURAGING
INNOVATION AND EFFECTIVE COMMUNICATION SKILLS AMONG STUDENTS. NCAT’S PROGRAM ALSO INTEGRATES EMERGING
TECHNOLOGIES AND CONTEMPORARY ENGINEERING CHALLENGES, PREPARING GRADUATES FOR THE EVOLVING DEMANDS OF THE
ENGINEERING INDUSTRY.

Core Courses AND CURRICULUM STRUCTURE

THE BACKBONE OF THE MECHANICAL ENGINEERING CURRICULUM NCAT CONSISTS OF A SERIES OF CORE COURSES THAT COVER
FUNDAMENTAL TOPICS ESSENTIAL TO THE DISCIPLINE. THESE COURSES PROVIDE THE THEORETICAL AND MATHEMATICAL
FOUNDATION NECESSARY FOR UNDERSTANDING MECHANICAL SYSTEMS, MATERIALS, AND DYNAMICS. THE CURRICULUM IS
CAREFULLY SEQUENCED TO BUILD KNOWLEDGE PROGRESSIVELY FROM BASIC SCIENCES TO ADVANCED ENGINEERING CONCEPTS.

FUNDAMENTAL SCIENCE AND MATHEMATICS COURSES

STUDENTS BEGIN WITH FOUNDATIONAL COURSES IN MATHEMATICS, PHYSICS, AND CHEMISTRY. THESE SUBJECTS ARE CRITICAL
FOR UNDERSTANDING ENGINEERING MECHANICS, THERMODYNAMICS, AND MATERIALS SCIENCE. KEY COURSES INCLUDE:

e CaLcurus |, I, anp Il



o DIFFERENTIAL EQUATIONS
o GENERAL PHYsICS wWITH LABORATORY

o GENERAL CHEMISTRY

Core MeCHANICAL ENGINEERING COURSES

AFTER ESTABLISHING THE BASICS, STUDENTS MOVE TO CORE MECHANICAL ENGINEERING COURSES FOCUSING ON SYSTEM DESIGN,
ANALYSIS, AND MANUFACTURING PROCESSES. THESE INCLUDE:

e STATICS AND DYNAMICS

® THERMODYNAMICS

FLUID MECHANICS

MATERIALS SCIENCE

MECHANICAL DESIGN AND MANUFACTURING

HeEAT TRANSFER

CoNTROL SYSTEMS

LABORATORY AND PrRACTICAL COMPONENTS

THE MECHANICAL ENGINEERING CURRICULUM NCAT EMPHASIZES HANDS-ON LEARNING THROUGH LABORATORY COURSES AND
PRACTICAL PROJECTS. THESE COMPONENTS ALLOW STUDENTS TO APPLY THEORETICAL KNOWLEDGE TO REAL-WORLD
ENGINEERING PROBLEMS AND DEVELOP ESSENTIAL TECHNICAL SKILLS.

ENGINEERING LABORATORIES

MULTIPLE LAB COURSES ARE INTEGRATED THROUGHOUT THE CURRICULUM, PROVIDING EXPERIENTIAL LEARNING IN AREAS SUCH AS
MECHANICS, THERMODYNAMICS, AND MATERIALS TESTING. THESE LABS TEACH STUDENTS HOW TO USE INDUSTRY-STANDARD
EQUIPMENT AND SOFTWARE FOR DATA ACQUISITION AND ANALYSIS.

CAPsTONE DeSIGN PROJECT

IN THEIR SENIOR YEAR, STUDENTS PARTICIPATE IN A CAPSTONE DESIGN PROJECT THAT SYNTHESIZES THEIR LEARNING. W/ ORKING IN
TEAMS, THEY ADDRESS COMPLEX ENGINEERING CHALLENGES, DESIGN SOLUTIONS, AND PRESENT THEIR FINDINGS. THIS EXPERIENCE
FOSTERS COLLABORATION, PROJECT MANAGEMENT, AND COMMUNICATION SKILLS.

SPECIALIZATIONS AND ELECTIVES

NCAT’s MECHANICAL ENGINEERING PROGRAM OFFERS OPPORTUNITIES FOR STUDENTS TO TAILOR THEIR EDUCATION BY CHOOSING
ELECTIVES AND SPECIALIZATIONS THAT ALIGN WITH THEIR CAREER GOALS. THESE OPTIONS ALLOW STUDENTS TO DEEPEN THEIR
EXPERTISE IN SPECIFIC AREAS OF MECHANICAL ENGINEERING.



AVAILABLE SPECIALIZATION AREAS

STUDENTS MAY SELECT FROM VARIOUS FOCUS AREAS, SUCH AS!

® ROBOTICS AND AUTOMATION

ENERGY SYSTEMS

AEROSPACE ENGINEERING

MANUFACTURING AND MATERIALS ENGINEERING

o BIOMECHANICAL ENGINEERING

ELecTive COURSES

ELECTIVES PROVIDE FLEXIBILITY AND INCLUDE ADVANCED TOPICS SUCH AS COMPUTATIONAL METHODS, ADVANCED FLUID
DYNAMICS, RENEW ABLE ENERGY, AND MECHATRONICS. THESE COURSES EXPAND STUDENTS' TECHNICAL KNOWLEDGE AND PREPARE
THEM FOR SPECIALIZED CAREERS OR GRADUATE STUDIES.

RESEARCH AND INTERNSHIP OPPORTUNITIES

THE MECHANICAL ENGINEERING CURRICULUM NCAT INCORPORATES RESEARCH AND INTERNSHIP EXPERIENCES TO ENHANCE STUDENTS’
PROFESSIONAL DEVELOPMENT AND INDUSTRY READINESS. THESE OPPORTUNITIES ALLOW STUDENTS TO GAIN PRACTICAL INSIGHTS
AND APPLY THEIR SKILLS IN REAL-WORLD CONTEXTS.

UNDERGRADUATE RESEARCH

STUDENTS ARE ENCOURAGED TO ENGAGE IN RESEARCH PROJECTS UNDER FACULTY MENTORSHIP. THESE PROJECTS OFTEN ADDRESS
CUTTING-EDGE ENGINEERING PROBLEMS AND CONTRIBUTE TO INNOVATIONS IN MECHANICAL ENGINEERING FIELDS.

INDUSTRY INTERNSHIPS

INTERNSHIPS WITH LOCAL AND NATIONAL ENGINEERING FIRMS PROVIDE VALUABLE HANDS-ON EXPERIENCE. THESE PLACEMENTS
ENABLE STUDENTS TO WORK ON ACTUAL ENGINEERING PROJECTS, NETWORK WITH PROFESSIONALS, AND IMPROVE THEIR
EMPLOYABILITY UPON GRADUATION.

SkiLLs AND COMPETENCIES DEVELOPED

GRADUATES OF THE MECHANICAL ENGINEERING CURRICULUM NCAT ACQUIRE A DIVERSE SET OF SKILLS THAT PREPARE THEM FOR
SUCCESSFUL CAREERS IN ENGINEERING AND RELATED FIELDS. THE PROGRAM EMPHASIZES BOTH TECHNICAL AND SOFT SKILLS
NECESSARY FOR PROFESSIONAL GROWTH.

TECHNICAL SKILLS

® PROFICIENCY IN ENGINEERING DESIGN AND ANALYSIS SOFTW ARE



STRONG UNDERSTANDING OF MECHANICAL SYSTEMS AND MANUFACTURING PROCESSES

e ABILITY TO CONDUCT EXPERIMENTS AND INTERPRET DATA
o KNOWLEDGE OF MATERIALS PROPERTIES AND THEIR APPLICATIONS

e COMPETENCE IN SYSTEM DYNAMICS AND CONTROL

PROFESSIONAL AND INTERPERSONAL SKILLS

® EFFECTIVE COMMUNICATION AND TECHNICAL WRITING

e TEAMWORK AND LEADERSHIP ABILITIES

® PROJECT MANAGEMENT AND PROBLEM-SOLVING SKILLS

e ETHICAL AND PROFESSIONAL RESPONSIBILITY AW ARENESS

e ADAPTABILITY TO EMERGING TECHNOLOGIES AND INDUSTRY TRENDS

FREQUENTLY AskeD QUESTIONS

\WHAT COURSES ARE INCLUDED IN THE MECHANICAL ENGINEERING CURRICULUM AT
NCAT?

THE MECHANICAL ENGINEERING CURRICULUM AT NCAT TYPICALLY INCLUDES COURSES IN THERMODYNAMICS, FLUID MECHANICS,
MATERIALS SCIENCE, DYNAMICS, CONTROL SYSTEMS, MACHINE DESIGN, AND MANUFACTURING PROCESSES.

Does NCAT OFFER HANDS-ON LAB EXPERIENCE IN THEIR MECHANICAL ENGINEERING
PROGRAM?P

YES/ NCAT’s MECHANICAL ENGINEERING PROGRAM INCLUDES HANDS-ON LABORATORY COURSES THAT PROVIDE PRACTICAL
EXPERIENCE IN AREAS SUCH AS MATERIALS TESTING, FLUID MECHANICS, AND THERMODYNAMICS.

ARE THERE INTERNSHIP OPPORTUNITIES AVAILABLE FOR MECHANICAL ENGINEERING
STUDENTS AT NCAT?

NCAT ENCOURAGES MECHANICAL ENGINEERING STUDENTS TO PARTICIPATE IN INTERNSHIPS AND COOPERATIVE EDUCATION
PROGRAMS TO GAIN REAL-WORLD EXPERIENCE AND ENHANCE THEIR CAREER PROSPECTS.

\WHAT IS THE DURATION OF THE MECHANICAL ENGINEERING PROGRAM AT NCAT?

THE MECHANICAL ENGINEERING BACHELOR'S DEGREE PROGRAM AT NCAT TYPICALLY TAKES FOUR YEARS TO COMPLETE,
ASSUMING FULL-TIME ENROLLMENT.



Does NCAT’S MECHANICAL ENGINEERING CURRICULUM PREPARE STUDENTS FOR
PROFESSIONAL ENGINEERING LICENSURE?

YES, THE CURRICULUM IS DESIGNED TO MEET THE ACCREDITATION REQUIREMENTS AND PREPARES STUDENTS TO TAKE THE
FUNDAMENTALS OF ENGINEERING (FE) EXAM, THE FIRST STEP TOWARD PROFESSIONAL ENGINEERING LICENSURE.

ARE THERE OPPORTUNITIES FOR MECHANICAL ENGINEERING STUDENTS AT NCAT ToO
ENGAGE IN RESEARCH?

MECHANICAL ENGINEERING STUDENTS AT NCAT HAVE OPPORTUNITIES TO PARTICIPATE IN FACULTY-LED RESEARCH PROJECTS,
WHICH CAN ENHANCE THEIR LEARNING AND PROVIDE EXPERIENCE IN ADVANCED ENGINEERING TOPICS.

\WHAT ELECTIVE COURSES ARE AVAILABLE IN THE NCAT MECHANICAL ENGINEERING
CURRICULUMP

ELECTIVE COURSES MAY INCLUDE ROBOTICS, RENEW ABLE ENERGY SYSTEMS, ADVANCED MANUFACTURING, AUTOMOTIVE
ENGINEERING, AND COMPUTATIONAL FLUID DYNAMICS, ALLOWING STUDENTS TO TAILOR THEIR EDUCATION TO THEIR INTERESTS.

How poes NCAT INCORPORATE EMERGING TECHNOLOGIES INTO ITS MECHANICAL
ENGINEERING CURRICULUM?

NCAT INTEGRATES EMERGING TECHNOLOGIES SUCH AS COMPUTER-AIDED DESIGN (CAD), FINITE ELEMENT ANALYSIS (FEA), AND
AUTOMATION TO KEEP THE CURRICULUM CURRENT WITH INDUSTRY STANDARDS.

WHAT CAREER SUPPORT SERVICES DOES NCAT PROVIDE FOR MECHANICAL ENGINEERING
STUDENTS?

NCAT OFFERS CAREER COUNSELING, JOB PLACEMENT ASSISTANCE, RESUME WORKSHOPS, AND NETWORKING EVENTS SPECIFICALLY
TO HELP MECHANICAL ENGINEERING STUDENTS TRANSITION SUCCESSFULLY INTO THE W ORKFORCE.

ADDITIONAL RESOURCES

1. ENGINEERING MECHANICS: DYNAMICS

THIS BOOK COVERS THE FUNDAMENTAL PRINCIPLES OF DYNAMICS ESSENTIAL FOR MECHANICAL ENGINEERING STUDENTS. |T
INCLUDES TOPICS SUCH AS KINEMATICS, KINETICS, WORK-ENERGY METHODS, AND IMPULSE-MOMENTUM METHODS. THE TEXT IS
DESIGNED TO HELP STUDENTS DEVELOP PROBLEM-SOLVING SKILLS THROUGH NUMEROUS REAL-WORLD EXAMPLES AND PRACTICE
PROBLEMS.

2. THERMODYNAMICS: AN ENGINEERING APPROACH

A COMPREHENSIVE GUIDE TO THE PRINCIPLES OF THERMODYNAMICS, THIS BOOK IS WIDELY USED IN MECHANICAL ENGINEERING
CURRICULA. |T EXPLAINS THE LAWS OF THERMODYNAMICS, PROPERTIES OF PURE SUBSTANCES, AND THERMODYNAMIC CYCLES
WITH CLARITY. THE BOOK ALSO INTEGRATES PRACTICAL APPLICATIONS AND ENGINEERING CASE STUDIES TO REINFORCE LEARNING.

3. FLUID MECHANICS AND MACHINERY

THIS TEXTBOOK EXPLORES THE BEHAVIOR OF FLUIDS AT REST AND IN MOTION, WHICH IS CRITICAL FOR MECHANICAL ENGINEERING
STUDENTS. |T COVERS FLUID PROPERTIES, FLUID STATICS, FLUID DYNAMICS, AND THE OPERATION OF HYDRAULIC MACHINES. THE
BOOK INCLUDES DETAILED ILLUSTRATIONS AND PROBLEM SETS TO ENHANCE UNDERSTANDING AND APPLICATION.

4. STRENGTH OF MATERIALS

FOCUSED ON THE ANALYSIS OF STRESS, STRAIN, AND DEFORMATION OF MATERIALS, THIS BOOK IS ESSENTIAL FOR MECHANICAL
ENGINEERING STUDENTS. |T DISCUSSES AXIAL LOADS, TORSION, BENDING, SHEAR FORCES, AND DEFLECTION OF BEAMS. THE TEXT IS
SUPPLEMENTED WITH PRACTICAL EXAMPLES, DIAGRAMS, AND EXERCISES TO SOLIDIFY CONCEPTS.



5. MANUFACTURING PROCESSES FOR ENGINEERING MA TERIALS

THIS BOOK INTRODUCES VARIOUS MANUFACTURING TECHNIQUES SUCH AS CASTING, FORMING, MACHINING, AND WELDING. | T
EXPLAINS THE PRINCIPLES BEHIND EACH PROCESS AND THEIR APPLICATIONS IN MECHANICAL ENGINEERING. THE TEXT ALSO
ADDRESSES MATERIAL PROPERTIES AND SELECTION CRITERIA FOR MANUFACTURING.

6. MACHINE DESIGN

MACHINE DESIGN PROVIDES A THOROUGH UNDERSTANDING OF DESIGNING MECHANICAL COMPONENTS AND SYSTEMS. |T COVERS
TOPICS LIKE STRESS ANALYSIS, FAILURE THEORIES, DESIGN OF SHAFTS, BEARINGS, GEARS, AND FASTENERS. | HE BOOK EMPHASIZES
PRACTICAL DESIGN CONSIDERATIONS AND INCLUDES NUMEROUS DESIGN PROBLEMS FOR PRACTICE.

7. MECHANICAL ENGINEERING MATERIALS

THIS BOOK EXPLORES THE PROPERTIES, BEHAVIOR, AND SELECTION OF MATERIALS USED IN MECHANICAL ENGINEERING. |T
DISCUSSES METALS, POLYMERS, CERAMICS, AND COMPOSITES ALONG WITH THEIR MECHANICAL, THERMAL, AND ELECTRICAL
PROPERTIES. THE TEXT ALSO COVERS MATERIAL TESTING METHODS AND FAILURE ANALYSIS.

8. HEAT TRANSFER: PRINCIPLES AND APPLICATIONS

COVERING CONDUCTION, CONVECTION, AND RADIATION HEAT TRANSFER, THIS BOOK IS KEY FOR UNDERSTANDING THERMAL
SYSTEMS IN MECHANICAL ENGINEERING. | T EXPLAINS HEAT EXCHANGERS, BOILING, CONDENSATION, AND HEAT TRANSFER IN
EXTENDED SURFACES. PRACTICAL EXAMPLES AND PROBLEM SETS HELP STUDENTS APPLY THEORY TO REAL-WORLD SITUATIONS.

9. ConTrROL SYSTEMS ENGINEERING

THIS BOOK INTRODUCES THE FUNDAMENTALS OF CONTROL SYSTEMS CRITICAL FOR MECHANICAL ENGINEERING APPLICATIONS.
TOPICS INCLUDE SYSTEM MODELING, FEEDBACK CONTROL, STABILITY ANALYSIS, AND CONTROLLER DESIGN. THE TEXT
INTEGRATES MATLAB EXAMPLES AND SIMULATIONS TO ENHANCE CONCEPTUAL UNDERSTANDING AND PRACTICAL SKILLS.
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