PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN

PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN IS A COMPREHENSIVE CURRICULUM DESIGNED TO EQUIP STUDENTS WITH
THE FOUNDATIONAL KNOWLEDGE, TECHNICAL SKILLS, AND PRACTICAL EXPERIENCE NECESSARY TO EXCEL IN THE FIELD OF
MECHANICAL ENGINEERING. THIS ACADEMIC PLAN OUTLINES THE SEQUENCE OF COURSES, CORE SUBJECTS, ELECTIVES, AND
EXPERIENTIAL LEARNING OPPORTUNITIES THAT DEFINE THE MECHANICAL ENGINEERING PROGRAM AT PENN STATE UNIVERSITY. THE
PLAN EMPHASIZES A BALANCED APPROACH COMBINING THEORETICAL UNDERSTANDING WITH HANDS-ON APPLICATION, PREPARING
GRADUATES FOR DIVERSE CAREERS IN INDUSTRY, RESEARCH, AND ACADEMIA. STUDENTS FOLLOWING THIS ACADEMIC PLAN BENEFIT
FROM ACCESS TO CUTTING-EDGE LABORATORIES, EXPERT FACULTY, AND COLLABORATIVE PROJECTS THAT FOSTER INNOVATION.
THIS ARTICLE PROVIDES AN IN-DEPTH EXPLORATION OF THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN, DETAILING
ITS CURRICULUM STRUCTURE, CORE COMPETENCIES, SPECIALIZATION OPTIONS, AND ACADEMIC SUPPORT SERVICES. THE
FOLLOWING SECTIONS WILL GUIDE PROSPECTIVE AND CURRENT STUDENTS THROUGH THE ESSENTIAL COMPONENTS OF THE
PROGRAM AND HOW IT ALIGNS WITH PROFESSIONAL STANDARDS AND CAREER GOALS.

o OVERVIEW OF THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN

Core CUrrRICULUM AND COURSE REQUIREMENTS

® SPECIALIZATION TRACKS AND ELECTIVE OPTIONS

® EXPERIENTIAL LEARNING AND RESEARCH OPPORTUNITIES
® ACADEMIC ADVISING AND SUPPORT SERVICES

CAREER PREPARATION AND PROFESSIONAL DEVELOPMENT

OVERVIEW OF THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN

THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN IS STRUCTURED TO PROVIDE STUDENTS WITH A RIGOROUS
EDUCATION GROUNDED IN ENGINEERING PRINCIPLES, MATHEMATICS, AND PHYSICAL SCIENCES. THE PROGRAM TYPICALLY SPANS
FOUR YEARS, CULMINATING IN A BACHELOR OF SCIENCE DEGREE IN MECHANICAL ENGINEERING. |T INTEGRATES FOUNDATIONAL
COURSEWORK WITH ADVANCED TOPICS IN DESIGN, MANUFACTURING, THERMODYNAMICS, AND DYNAMICS. THE ACADEMIC PLAN
ALSO ENSURES STUDENTS DEVELOP CRITICAL THINKING, PROBLEM~-SOLVING, AND COMMUNICATION SKILLS ESSENTIAL FOR
ENGINEERING PRACTICE. THE CURRICULUM IS CONTINUALLY UPDATED TO REFLECT TECHNOLOGICAL ADVANCEMENTS AND INDUSTRY
NEEDS, MAINTAINING PENN STATE'S COMMITMENT TO ACADEMIC EXCELLENCE AND INNOVATION IN ENGINEERING EDUCATION.

ProGRAM OBJECTIVES AND LEARNING OUTCOMES

THE ACADEMIC PLAN IS DESIGNED AROUND SPECIFIC PROGRAM OBJECTIVES THAT ALIGN WITH THE EXPECTATIONS OF EMPLOYERS
AND ACCREDITING BODIES SUCH AS ABET. GRADUATES ARE EXPECTED TO DEMONSTRATE PROFICIENCY IN:

APPLYING MATHEMATICS, SCIENCE, AND ENGINEERING FUNDAMENTALS TO SOLVE COMPLEX PROBLEMS.
® DESIGNING MECHANICAL SYSTEMS AND COMPONENTS TO MEET SPECIFIED REQUIREMENTS.

® UTILIZING MODERN ENGINEERING TOOLS AND TECHNOLOGIES FOR ANALYSIS AND DESIGN.

e COMMUNICATING EFFECTIVELY WITH DIVERSE AUDIENCES IN ORAL AND WRITTEN FORMATS.

® ENGAGING IN LIFELONG LEARNING AND PROFESSIONAL DEVELOPMENT.



THESE LEARNING OUTCOMES ENSURE THAT STUDENTS ARE WELL-PREPARED TO CONTRIBUTE TO THE MECHANICAL ENGINEERING
PROFESSION UPON GRADUATION.

Core CUrRICULUM AND COURSE REQUIREMENTS

THE CORE CURRICULUM WITHIN THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN COVERS ESSENTIAL TOPICS THAT
BUILD A STRONG TECHNICAL FOUNDATION. STUDENTS BEGIN WITH PREREQUISITE COURSES IN CALCULUS, PHYSICS, AND
CHEMISTRY TO ESTABLISH THE SCIENTIFIC PRINCIPLES UNDERLYING ENGINEERING CONCEPTS. AS THEY PROGRESS, THE CURRICULUM
INCORPORATES SPECIALIZED ENGINEERING COURSES TAILORED TO MECHANICAL SYSTEMS.

FounbATIONAL COURSES

STUDENTS UNDERTAKE A SERIES OF FOUNDATIONAL COURSES DURING THEIR FIRST TWO YEARS, INCLUDING:

Caccurus |, 11, anp Il

GENERAL PHYSICS WITH LABORATORY

GENERAL CHEMISTRY

INTRODUCTION TO ENGINEERING DESIGN

e STATICS AND DYNAMICS

MATERIALS SCIENCE

THESE COURSES PROVIDE THE MATHEMATICAL AND SCIENTIFIC BACKGROUND NECESSARY FOR ADVANCED MECHANICAL ENGINEERING
TOPICS.

ADVANCED MeCHANICAL ENGINEERING COURSES

IN THE LATER YEARS OF THE ACADEMIC PLAN, STUDENTS ENGAGE WITH CORE MECHANICAL ENGINEERING SUBJECTS SUCH AS!

® THERMODYNAMICS AND HEAT TRANSFER

FLUID MECHANICS

® MeCHANICAL DESIGN AND MANUFACTURING PROCESSES

CONTROL SYSTEMS

MECHANICAL VIBRATIONS

o ENGINEERING ANALYSIS AND SIMULATION

HANDS-ON LABORATORIES AND DESIGN PROJECTS COMPLEMENT THEORETICAL INSTRUCTION, ENHANCING PRACTICAL SKILLS AND
ENGINEERING JUDGMENT.



SPECIALIZATION TRACKS AND ELECTIVE OPTIONS

THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN OFFERS FLEXIBILITY THROUGH ELECTIVE COURSES AND
SPECIALIZATION TRACKS THAT ALLOW STUDENTS TO TAILOR THEIR EDUCATION TO THEIR INTERESTS AND CAREER GOALS. THESE
OPTIONS ENABLE IN-DEPTH STUDY IN EMERGING AREAS OF MECHANICAL ENGINEERING.

AVAILABLE SPECIALIZATIONS

STUDENTS MAY CHOOSE FROM SEVERAL SPECIALIZATION TRACKS, INCLUDING BUT NOT LIMITED TO:

RoBoTICS AND AUTOMATION

ENERGY SYSTEMS AND SUSTAINABILITY

o BIOMECHANICAL ENGINEERING

o MANUFACTURING AND MATERIALS ENGINEERING

AEROSPACE SYSTEMS

EACH SPECIALIZATION INCLUDES TARGETED ELECTIVE COURSES AND PROJECT OPPORTUNITIES THAT DEEPEN EXPERTISE IN THE
CHOSEN FIELD.

ELecTivE COURSE SELECTION

ELECTIVES ALLOW STUDENTS TO BROADEN THEIR KNOWLEDGE BEYOND THE CORE CURRICULUM. EXAMPLES OF ELECTIVE TOPICS
INCLUDE!:

o COMPUTATIONAL FLUID DYNAMICS

ADVANCED MATERIALS CHARACTERIZATION

o MECHATRONICS

RENEW ABLE ENERGY TECHNOLOGIES

® ENGINEERING ENTREPRENEURSHIP

ELECTIVE COURSES ENCOURAGE INTERDISCIPLINARY LEARNING AND INNOVATION, PREPARING STUDENTS FOR DIVERSE
PROFESSIONAL ENVIRONMENTS.

EXPERIENTIAL LEARNING AND RESEARCH OPPORTUNITIES

PRACTICAL EXPERIENCE IS A CORNERSTONE OF THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN. STUDENTS ARE
ENCOURAGED TO PARTICIPATE IN INTERNSHIPS, COOPERATIVE EDUCATION PROGRAMS, AND UNDERGRADUATE RESEARCH TO APPLY
CLASSROOM KNOWLEDGE TO REAL-WORLD CHALLENGES.

INTERNSHIPS AND COOPERATIVE EDUCATION

PENN STATE MAINTAINS STRONG INDUSTRY PARTNERSHIPS THAT FACILITATE INTERNSHIP AND CO-OP PLACEMENTS FOR



MECHANICAL ENGINEERING STUDENTS. THESE EXPERIENCES PROVIDE:

® EXPOSURE TO PROFESSIONAL ENGINEERING ENVIRONMENTS
e OPPORTUNITIES TO WORK ON INDUSTRY-RELEVANT PROJECTS
e NETWORKING WITH POTENTIAL EMPLOYERS

e DEVELOPMENT OF WORKPLACE SKILLS AND PROFESSIONAL ETHICS

UNDERGRADUATE RESEARCH AND CAPSTONE PROJECTS

THE ACADEMIC PLAN INCORPORATES RESEARCH OPPORTUNITIES UNDER FACULTY MENTORSHIP, ALLOWING STUDENTS TO
CONTRIBUTE TO CUTTING-EDGE ENGINEERING INVESTIGATIONS. ADDITIONALLY, CAPSTONE DESIGN PROJECTS IN THE FINAL YEAR
REQUIRE TEAMS TO SOLVE COMPLEX ENGINEERING PROBLEMS, FOSTERING COLLABORATION, PROJECT MANAGEMENT, AND
INNOVATION SKILLS CRITICAL FOR CAREER SUCCESS.

ACADEMIC ADVISING AND SUPPORT SERVICES

T O ENSURE STUDENT SUCCESS, THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN IS SUPPORTED BY COMPREHENSIVE

ADVISING AND ACADEMIC RESOURCES. ADVISORS ASSIST STUDENTS IN COURSE SELECTION, CAREER PLANNING, AND NAVIGATING

DEGREE REQUIREMENTS.

ACADEMIC ADVISING

FACULTY AND PROFESSIONAL ADVISORS PROVIDE PERSONALIZED GUIDANCE THROUGHOUT THE DEGREE PROGRAM. THEY HELP
STUDENTS!

e DEVELOP AND FOLLOW AN ACADEMIC PLAN ALIGNED WITH THEIR GOALS
® |DENTIFY OPPORTUNITIES FOR RESEARCH, INTERNSHIPS, AND EXTRACURRICULAR ACTIVITIES

® ADDRESS ACADEMIC CHALLENGES AND PROGRESSION CONCERNS

ADDITIONAL STUDENT SUPPORT

STUDENTS HAVE ACCESS TO TUTORING CENTERS, STUDY GROUPS, AND \WORKSHOPS FOCUSED ON ENGINEERING TOPICS AND
SKILLS DEVELOPMENT. THESE RESOURCES COMPLEMENT THE ACADEMIC PLAN AND CONTRIBUTE TO A SUPPORTIVE LEARNING
ENVIRONMENT.

CAREER PREPARATION AND PROFESSIONAL DEVELOPMENT

THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN INTEGRATES CAREER READINESS THROUGHOUT THE CURRICULUM,

PREPARING STUDENTS FOR ENTRY INTO THE WORKFORCE OR GRADUATE STUDIES. PROFESSIONAL DEVELOPMENT ACTIVITIES ARE

EMBEDDED TO ENHANCE EMPLOYABILITY AND LEADERSHIP SKILLS.



CAREER SERVICES AND NETWORKING

THE UNIVERSITY OFFERS CAREER FAIRS, EMPLOYER INFORMATION SESSIONS, AND RESUME W ORKSHOPS TAILORED TO ENGINEERING
STUDENTS. THESE SERVICES CONNECT STUDENTS WITH POTENTIAL EMPLOYERS AND PROVIDE CRITICAL JOB SEARCH STRATEGIES.

LiceNsURE AND CONTINUING EDUCATION

THE ACADEMIC PLAN PREPARES STUDENTS FOR THE FUNDAMENTALS OF ENGINEERING (FE) EXAM, THE FIRST STEP TOWARD
PROFESSIONAL ENGINEERING LICENSURE. ADDITIONALLY, PENN STATE ENCOURAGES LIFELONG LEARNING THROUGH GRADUATE
PROGRAMS AND PROFESSIONAL DEVELOPMENT COURSES TO KEEP PACE WITH TECHNOLOGICAL ADVANCEMENTS IN MECHANICAL
ENGINEERING.

FREQUENTLY ASkeD QUESTIONS

WHAT IS THE STRUCTURE OF THE PENN STATE MECHANICAL ENGINEERING ACADEMIC
PLANP

THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN INCLUDES FOUNDATIONAL COURSES IN MATHEMATICS, PHYSICS, AND
CHEMISTRY, FOLLOWED BY CORE MECHANICAL ENGINEERING SUBJECTS SUCH AS THERMODYNAMICS, FLUID MECHANICS, MATERIALS
SCIENCE, AND DYNAMICS, ALONG WITH ELECTIVES AND HANDS-ON LABORATORY EXPERIENCES.

How LONG DOES IT TYPICALLY TAKE TO COMPLETE THE MECHANICAL ENGINEERING
DEGREE AT PENN STATE?

[T TYPICALLY TAKES FOUR YEARS TO COMPLETE THE BACHELOR OF SCIENCE IN MECHANICAL ENGINEERING AT PENN STATE,
ASSUMING A FULL-TIME COURSE LOAD AND SUCCESSFUL COMPLETION OF ALL REQUIRED COURSES.

ARE THERE OPPORTUNITIES FOR UNDERGRADUATE RESEARCH IN PENN STATE'S
MECHANICAL ENGINEERING PROGRAM?

YES/ PENN STATE OFFERS NUMEROUS OPPORTUNITIES FOR UNDERGRADUATE STUDENTS TO ENGAGE IN RESEARCH PROJECTS
ALONGSIDE FACULTY, OFTEN THROUGH THE SCcHREYER HONORS COLLEGE OR DEPARTMENTAL RESEARCH INITIATIVES.

Does THE PENN STATE MECHANICAL ENGINEERING ACADEMIC PLAN INCLUDE INTERNSHIP
OR CO-OP EXPERIENCES?

W/HILE NOT MANDATORY, THE PROGRAM STRONGLY ENCOURAGES STUDENTS TO PURSUE INTERNSHIPS OR CO~-OP EXPERIENCES TO
GAIN PRACTICAL INDUSTRY EXPERIENCE AND IMPROVE EMPLOYABILITY AFTER GRADUATION.

\W/HAT ELECTIVES ARE AVAILABLE WITHIN THE PENN STATE MECHANICAL ENGINEERING
ACADEMIC PLAN?P

ELECTIVES WITHIN THE PROGRAM COVER ADVANCED TOPICS SUCH AS ROBOTICS, AEROSPACE ENGINEERING, ENERGY SYSTEMS,
MANUFACTURING PROCESSES, AND COMPUTER-AIDED DESIGN, ALLOWING STUDENTS TO TAILOR THEIR EDUCATION TO SPECIFIC
INTERESTS.

Is THE PENN STATE MECHANICAL ENGINEERING PROGRAM ABET ACCREDITED?

YES, THE PENN STATE MECHANICAL ENGINEERING PROGRAM IS ACCREDITED BY ABET, ENSURING THE CURRICULUM MEETS
QUALITY STANDARDS RECOGNIZED BY EMPLOYERS AND GRADUATE SCHOOLS.



How DOES THE ACADEMIC PLAN INTEGRATE HANDS-ON LEARNING AND LABS?

THE ACADEMIC PLAN INCORPORATES MULTIPLE LABORATORY COURSES AND PROJECT-BASED CLASSES WHERE STUDENTS APPLY
THEORETICAL KNOWLEDGE TO REAL-\WORLD ENGINEERING PROBLEMS USING MODERN TOOLS AND EQUIPMENT.

CAN STUDENTS SPECIALIZE WITHIN THE MECHANICAL ENGINEERING ACADEMIC PLAN AT
PeENN STATE?

W/HILE THE PROGRAM OFFERS A BROAD MECHANICAL ENGINEERING EDUCATION, STUDENTS CAN SPECIALIZE BY CHOOSING
ELECTIVES AND PROJECT TOPICS IN AREAS LIKE THERMAL SYSTEMS, MANUFACTURING, OR MECHATRONICS.

WHAT SUPPORT SERVICES ARE AVAILABLE FOR MECHANICAL ENGINEERING STUDENTS AT
PENN STATE?

STUDENTS HAVE ACCESS TO ACADEMIC ADVISING, TUTORING CENTERS, CAREER SERVICES, AND STUDENT ORGANIZATIONS SUCH
AS THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) CHAPTER TO SUPPORT THEIR ACADEMIC AND PROFESSIONAL
DEVELOPMENT.

How poEes PeNN STATE'S MECHANICAL ENGINEERING ACADEMIC PLAN PREPARE
STUDENTS FOR GRADUATE STUDIES OR THE WORKFORCE?

THE PROGRAM COMBINES RIGOROUS COURSEWORK, PRACTICAL LAB EXPERIENCES, RESEARCH OPPORTUNITIES, AND PROFESSIONAL
DEVELOPMENT RESOURCES TO PREPARE STUDENTS FOR ADVANCED STUDIES OR DIRECT ENTRY INTO ENGINEERING CAREERS.

ADDITIONAL RESOURCES

1. INTRODUCTION TO MECHANICAL ENGINEERING DESIGN

THIS BOOK PROVIDES A COMPREHENSIVE OVERVIEW OF THE PRINCIPLES AND PRACTICES INVOLVED IN MECHANICAL ENGINEERING
DESIGN. |IT COVERS ESSENTIAL TOPICS SUCH AS MATERIALS SELECTION, STRESS ANALYSIS, AND THE DESIGN PROCESS. IDEAL FOR
PENN STATE STUDENTS, IT BRIDGES THEORETICAL CONCEPTS WITH PRACTICAL APPLICATIONS IN ENGINEERING PROJECTS.

2. THERMODYNAMICS: AN ENGINEERING APPROACH

A FUNDAMENTAL TEXT THAT EXPLORES THE PRINCIPLES OF THERMODYNAMICS WITH A FOCUS ON ENGINEERING APPLICATIONS.
THE BOOK INCLUDES DETAILED EXPLANATIONS OF ENERGY SYSTEMS, POWER CYCLES, AND THERMODYNAMIC PROPERTIES. |T’S
WELL-SUITED FOR MECHANICAL ENGINEERING STUDENTS AIMING TO MASTER ENERGY CONVERSION AND HEAT TRANSFER.

3. MEcHANICS OF MATERIALS

THIS BOOK DELVES INTO THE BEHAVIOR OF SOLID MATERIALS UNDER VARIOUS LOADING CONDITIONS, INCLUDING STRESS, STRAIN
AND DEFORMATION. |T PROVIDES CLEAR EXAMPLES AND PROBLEM SETS THAT ALIGN WITH THE MECHANICS COURSEWORK IN THE
PENN STATE MECHANICAL ENGINEERING CURRICULUM. THE CONTENT IS ESSENTIAL FOR UNDERSTANDING MATERIAL STRENGTH AND
STRUCTURAL ANALYSIS.

1

4. FLUID MECHANICS WITH ENGINEERING APPLICA TIONS

COVERING THE FUNDAMENTALS OF FLUID BEHAVIOR, THIS BOOK EXPLAINS FLUID STATICS, DYNAMICS, AND FLOW SYSTEMS. T
INTEGRATES REAL-WORLD ENGINEERING PROBLEMS AND LABORATORY EXPERIMENTS, MAKING IT HIGHLY RELEVANT FOR STUDENTS
STUDYING FLUID MECHANICS AT PENN STATE. THE TEXT EMPHASIZES BOTH THEORETICAL AND PRACTICAL ASPECTS OF FLUID
FLOW.

5. ConTrOL SYSTEMS ENGINEERING

THIS TITLE INTRODUCES THE PRINCIPLES AND DESIGN OF CONTROL SYSTEMS USED IN MECHANICAL ENGINEERING. | T DISCUSSES
SYSTEM MODELING, FEEDBACK CONTROL, AND STABILITY ANALYSIS. PENN STATE STUDENTS WILL FIND IT VALUABLE FOR
COURSES FOCUSED ON AUTOMATION, ROBOTICS, AND DYNAMIC SYSTEMS.

6. MANUFACTURING PROCESSES FOR ENGINEERING MATERIALS
FOCUSING ON THE VARIOUS MANUFACTURING TECHNIQUES, THIS BOOK COVERS CASTING, MACHINING, WELDING, AND ADDITIVE



MANUFACTURING. |T HIGHLIGHTS THE RELATIONSHIP BETWEEN MATERIAL PROPERTIES AND MANUFACTURING METHODS, CRUCIAL
FOR MECHANICAL ENGINEERING DESIGN. THE TEXT SUPPORTS PENN STATE’S HANDS-ON APPROACH TO ENGINEERING EDUCATION.

7. DyNnAMICS OF MECHANICAL SYSTEMS

A DETAILED EXPLORATION OF THE MOTION OF MECHANICAL SYSTEMS, INCLUDING KINEMATICS AND KINETICS OF PARTICLES AND
RIGID BODIES. THE BOOK PROVIDES MATHEMATICAL MODELING TOOLS NECESSARY FOR ANALYZING DYNAMIC BEHAVIOR. |T ALIGNS
WELL WITH THE DYNAMICS COURSES IN THE PENN STATE MECHANICAL ENGINEERING PROGRAM.

8. ENGINEERING MATERIALS: PROPERTIES AND SELECTION

THIS BOOK OFFERS AN IN-DEPTH LOOK AT THE PROPERTIES, PROCESSING, AND SELECTION OF ENGINEERING MATERIALS. |T COVERS
METALS, POLYMERS, CERAMICS, AND COMPOSITES, PROVIDING GUIDANCE ON MATERIAL CHOICE FOR DIFFERENT ENGINEERING
APPLICATIONS. PENN STATE STUDENTS CAN USE THIS AS A REFERENCE FOR MATERIALS SCIENCE AND DESIGN PROJECTS.

Q. ENERGY SYSTEMS AND SUSTAINABILITY
ADDRESSING CONTEMPORARY CHALLENGES, THIS BOOK DISCUSSES ENERGY GENERATION, CONVERSION, AND SUSTAINABLE

ENGINEERING PRACTICES. |T INTEGRATES ENVIRONMENTAL CONSIDERATIONS WITH MECHANICAL ENGINEERING PRINCIPLES. THE TEXT
SUPPORTS PENN STATE’S EMPHASIS ON SUSTAINABILITY IN ENGINEERING EDUCATION AND RESEARCH.
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