FORMULA SOCIETY OF AUTOMOTIVE ENGINEERS

FORMULA SOCIETY oF AUTOMOTIVE ENGINEERS (FSAE) IS AN INTERNATIONAL ENGINEERING COMPETITION THAT CHALLENGES
STUDENTS FROM UNIVERSITIES AROUND THE WORLD TO DESIGN, BUILD, AND RACE SMALL FORMULA-STYLE CARS. THIS PROGRAM,
ORGANIZED BY THE SOCIETY OF AUTOMOTIVE ENGINEERS (SAE), PROVIDES AN EXCEPTIONAL PLATFORM FOR STUDENTS TO
APPLY THEORETICAL KNOWLEDGE IN PRACTICAL, HANDS-ON PROJECTS. ENGAGING IN FSAE EQUIPS STUDENTS WITH CRUCIAL
SKILLS SUCH AS TEAMWORK, PROJECT MANAGEMENT, AND TECHNICAL PROFICIENCY, SETTING THEM UP FOR SUCCESSFUL CAREERS
IN THE AUTOMOTIVE AND ENGINEERING SECTORS.

HisTorY oF FSAE

THe ForMULA SAE COMPETITION ORIGINATED IN 1978, INITIATED BY THE SOCIETY OF AUTOMOTIVE ENGINEERS. THE GOAL
WAS TO CREATE A COMPETITION THAT WOULD ENCOURAGE ENGINEERING STUDENTS TO ENGAGE IN THE AUTOMOTIVE DESIGN
PROCESS. THE INAUGURAL EVENT WAS HELD AT THE UNIVERSITY OF MICHIGAN, AND SINCE THEN, FSAE HAS EXPANDED
GLOBALLY, WITH COMPETITIONS NOW TAKING PLACE IN NUMEROUS COUNTRIES, INCLUDING THE USA, CANADA, AUSTRALIA,
AND SEVERAL EUROPEAN NATIONS.

GROWTH AND EVOLUTION

SINCE ITS INCEPTION, FSAE HAS SEEN SIGNIFICANT GROWTH:

1. GLoBAL PARTICIPATION: OVER THE YEARS, THE COMPETITION HAS ATTRACTED THOUSANDS OF TEAMS FROM UNIVERSITIES
AROUND THE WORLD, WITH PARTICIPANTS NOT ONLY FROM THE UNITED STATES BUT ALSO FROM COUNTRIES LIKE GERMANY,
JAPAN, AND BRrRAZIL.

2. Diverse CHALLENGES: THE COMPETITION HAS EVOLVED TO INCLUDE VARIOUS CHALLENGES, FROM DESIGN AND ENGINEERING TO
THE ACTUAL RACING OF THE VEHICLES.

3. TECHNOLOGICAL ADVANCES: AS TECHNOLOGY HAS ADVANCED, SO HAVE THE EXPECTATIONS AND REQUIREMENTS OF THE
COMPETITION, PUSHING STUDENTS TO INNOVATE CONTINUOUSLY.

STRUCTURE OF THE COMPETITION

THE FORMULA SOCIETY OF AUTOMOTIVE ENGINEERS COMPETITION IS STRUCTURED AROUND SEVERAL KEY COMPONENTS THAT
TEAMS MUST NAVIGATE TO SUCCEED:

TeaM COMPOSITION

EACH TEAM TYPICALLY CONSISTS OF STUDENTS FROM VARIOUS ENGINEERING DISCIPLINES, INCLUDING:

- MECHANICAL ENGINEERING
- ELECTRICAL ENGINEERING
- COMPUTER SCIENCE

- INDUSTRIAL DESIGN

- BUSINESS AND MARKETING

THE DIVERSE SKILL SETS CONTRIBUTE TO A WELL-ROUNDED APPROACH TO VEHICLE DESIGN AND PROJECT MANAGEMENT.



ProjJecT PHASES

THE PROJECT CONSISTS OF SEVERAL PHASES:

1. DESIGN: TEAMS MUST DESIGN A FORMULA CAR THAT MEETS SPECIFIC TECHNICAL REQUIREMENTS SET BY FSAE. THIS INCLUDES
CONSIDERATIONS FOR WEIGHT, SIZE, SAFETY, AND PERFORMANCE.

2. MANUFACTURING: ONCE THE DESIGN IS FINALIZED, TEAMS MOVE INTO THE MANUFACTURING PHASE, WHERE THEY BUILD THEIR
VEHICLES. THIS PROCESS INCLUDES SOURCING MATERIALS, FABRICATING PARTS, AND ASSEMBLING THE CAR.

3. TESTING: THOROUGH TESTING IS CRUCIAL BEFORE THE COMPETITION. TEAMS MUST EVALUATE THEIR VEHICLE'S PERFORMANCE
HANDLING, AND SAFETY FEATURES TO ENSURE IT CAN WITHSTAND THE RIGORS OF THE RACE.

4. COMPETITION: FINALLYI TEAMS PARTICIPATE IN EVENTS WHERE THEY SHOWCASE THEIR VEHICLES IN VARIOUS CATEGORIES
INCLUDING ACCELERATION, ENDURANCE, AND DESIGN EVALUATION.

/

CoMPETITION EVENTS

THE FSAE COMPETITION COMPRISES MULTIPLE EVENTS THAT ASSESS DIFFERENT ASPECTS OF THE VEHICLES AND THE TEAMS’
CAPABILITIES:

STATIC EVENTS

STATIC EVENTS FOCUS ON THE DESIGN, ENGINEERING, AND PRESENTATION OF THE VEHICLES:

1. DESIGN EVENT: TEAMS PRESENT THEIR VEHICLE DESIGN TO A PANEL OF JUDGES, EXPLAINING THEIR DESIGN CHOICES AND
ENGINEERING PRINCIPLES.

2. CosT EVENT: STUDENTS MUST PREPARE A COST REPORT DETAILING THE MATERIALS AND MANUFACTURING PROCESSES USED,
SIMULATING REAL-\WORLD PROJECT MANAGEMENT.

3. BUSINESS PRESENTATION: TEAMS PITCH THEIR VEHICLE TO POTENTIAL INVESTORS, DEMONSTRATING ITS MARKET VIABILITY.

DynaMIiC EVENTS

DYNAMIC EVENTS TEST THE PERFORMANCE OF THE VEHICLES ON THE TRACK:

1. ACCELERATION EVENT: THIS TESTS HOW QUICKLY THE VEHICLE CAN ACCELERATE FROM A STANDSTILL, MEASURING ITS
POWER-TO~WEIGHT RATIO.

2. SkiD PAD EVENT: TEAMS EVALUATE THE VEHICLE'S CORNERING ABILITY ON A CIRCULAR TRACK, ASSESSING GRIP AND
HANDLING.

3. AUTOCROSS EVENT: THIS INVOLVES NAVIGATING A TIMED COURSE, SHOWCASING AGILITY AND DRIVER CONTROL.

4. ENDURANCE EVENT: TEAMS RACE THEIR VEHICLES OVER A LONGER DISTANCE, TESTING RELIABILITY AND PERFORMANCE UNDER
SUSTAINED CONDITIONS.

BENEFITS OF PARTICIPATING IN FSAE

PARTICIPATING IN THE FORMULA SOCIETY OF AUTOMOTIVE ENGINEERS OFFERS NUMEROUS BENEFITS TO STUDENTS:

SkiLL DEVELOPMENT

STUDENTS DEVELOP A WIDE RANGE OF SKILLS, INCLUDING:



- TECHNICAL SKILLS: IN-DEPTH KNOWLEDGE OF MECHANICAL DESIGN, ELECTRONICS, AND VEHICLE DYNAMICS.
- PROJECT MANAGEMENT: ORGANIZING TASKS, MANAGING TIME, AND COORDINATING TEAM EFFORTS.
- PROBLEM SOLVING: OVERCOMING CHALLENGES THAT ARISE DURING DESIGN, MANUFACTURING, AND TESTING PHASES.

NETWORKING OPPORTUNITIES

FSAE PROVIDES A PLATFORM FOR STUDENTS TO CONNECT WITH INDUSTRY PROFESSIONALS, POTENTIAL EMPLOYERS, AND
ALUMNI. MANY COMPANIES ACTIVELY RECRUIT FROM FSAE PARTICIPANTS, RECOGNIZING THE PRACTICAL EXPERIENCE AND
TEAMWORK SKILLS GAINED THROUGH THE COMPETITION.

INNOVATIVE THINKING

THE COMPETITION ENCOURAGES INNOVATIVE THINKING AND CREATIVITY. STUDENTS ARE MOTIVATED TO EXPLORE NEW
TECHNOLOGIES AND APPROACHES TO VEHICLE DESIGN, FOSTERING A CULTURE OF INNOVATION THAT CAN LEAD TO
BREAKTHROUGHS IN AUTOMOTIVE ENGINEERING.

CHALLENGES IN FSAE

DESPITE ITS MANY ADVANTAGES, PARTICIPATING IN THE FORMULA SOCIETY OF AUTOMOTIVE ENGINEERS COMPETITION ALSO
PRESENTS CHALLENGES:

ResoURCE CONSTRAINTS

MANY STUDENT TEAMS OPERATE ON LIMITED BUDGETS, WHICH CAN CONSTRAIN THEIR ABILITY TO SOURCE MATERIALS AND
COMPONENTS. TEAMS MUST BE RESOURCEFUL AND INNOVATIVE TO STAY WITHIN BUDGET WHILE STILL ACHIEVING THEIR DESIGN
GOALS.

TiIME MANAGEMENT

W ITH ACADEMIC RESPONSIBILITIES, TEAM MEMBERS MUST BALANCE THEIR STUDIES WITH THE DEMANDS OF THE FSAE PrROJECT.
EFFECTIVE TIME MANAGEMENT IS ESSENTIAL FOR SUCCESS IN BOTH AREAS.

TecHNICAL CHALLENGES

BUILDING A COMPETITIVE FORMULA CAR REQUIRES OVERCOMING NUMEROUS TECHNICAL CHALLENGES, INCLUDING:
- AERODYNAMICS: DESIGNING A VEHICLE THAT MINIMIZES DRAG WHILE MAXIMIZING DOWNFORCE.

- POWERTRAIN DESIGN: SELECTING AND OPTIMIZING THE ENGINE AND TRANSMISSION SYSTEMS FOR PERFORMANCE AND EFFICIENCY.
- SAFETY COMPLIANCE: ENSURING THE VEHICLE MEETS STRICT SAFETY STANDARDS WHILE STILL BEING COMPETITIVE.

CoNCLUSION

THE FORMULA SOCIETY OF AUTOMOTIVE ENGINEERS COMPETITION IS MORE THAN JUST A RACE; IT IS A COMPREHENSIVE
EDUCATIONAL EXPERIENCE THAT PREPARES STUDENTS FOR THEIR FUTURE CAREERS IN ENGINEERING AND AUTOMOTIVE DESIGN.



THROUGH COLLABORATION, INNOVATION, AND REAL-\WORLD PROBLEM SOLVING, PARTICIPANTS GAIN INVALUABLE SKILLS AND
INSIGHTS THAT EXTEND FAR BEYOND THE CLASSROOM. AS THE AUTOMOTIVE INDUSTRY CONTINUES TO EVOLVE WITH NEW
TECHNOLOGIES AND CHALLENGES, INITIATIVES LIKE FSAE PLAY A CRUCIAL ROLE IN SHAPING THE NEXT GENERATION OF ENGINEERS
AND AUTOMOTIVE LEADERS. W/ ITH EVERY COMPETITION, FSAE NOT ONLY FOSTERS A PASSION FOR AUTOMOTIVE ENGINEERING
BUT ALSO CULTIVATES THE TALENT THAT WILL DRIVE THE INDUSTRY FORW ARD.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE FORMULA SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)?

THE FORMULA SAE IS A COLLEGIATE ENGINEERING COMPETITION ORGANIZED BY THE SOCIETY OF AUTOMOTIVE ENGINEERS WHERE
STUDENTS DESIGN, BUILD, AND RACE SMALL FORMULA-STYLE VEHICLES.

How po FORMULA SAE COMPETITIONS BENEFIT ENGINEERING STUDENTS?

THESE COMPETITIONS PROVIDE HANDS-ON EXPERIENCE IN AUTOMOTIVE ENGINEERING, PROJECT MANAGEMENT, TEAMWORK, AND
INNOVATION, HELPING STUDENTS APPLY THEIR THEORETICAL KNOWLEDGE IN REAL-WORLD SCENARIOS.

\WHAT ARE THE MAIN COMPONENTS OF A FORMULA SAE VEHICLE?

A FOrRMULA SAE VEHICLE TYPICALLY INCLUDES A CHASSIS, SUSPENSION, DRIVETRAIN, BRAKING SYSTEM, AND AN ENGINE, ALL
DESIGNED TO MEET SPECIFIC REGULATIONS SET BY THE SAE.

\WHAT ARE THE KEY DESIGN CONSIDERATIONS FOR A FORMULA SAE cAr?

KEY DESIGN CONSIDERATIONS INCLUDE WEIGHT DISTRIBUTION, AERODYNAMICS, SUSPENSION GEOMETRY , ENGINE PERFORMANCE,
SAFETY, AND MANUFACTURABILITY.

How ARE TEAMS JUDGED IN FORMULA SAE COMPETITIONS?

TEAMS ARE JUDGED BASED ON STATIC EVENTS LIKE DESIGN PRESENTATIONS AND COST ANALYSIS, AS WELL AS DYNAMIC EVENTS
LIKE ACCELERATION, SKID PAD, AUTOCROSS, AND ENDURANCE RACES.

\WHAT IS THE TYPICAL BUDGET FOR A FORMULA SAE TEAM?

THE BUDGET FOR A FORMULA SAE TEAM CAN VARY WIDELY, TYPICALLY RANGING FRoM $20,000 1o $100,000, DEPENDING
ON THE TEAM'S GOALS, RESOURCES, AND SPONSORSHIPS.

\W/HAT SKILLS DO STUDENTS DEVELOP BY PARTICIPATING IN FORMULA SAE?

STUDENTS DEVELOP TECHNICAL SKILLS IN ENGINEERING DESIGN, FABRICATION, AND TESTING, AS WELL AS SOFT SKILLS LIKE
TEAMWORK, LEADERSHIP, AND PROJECT MANAGEMENT.

\W/HAT ARE SOME CHALLENGES TEAMS FACE IN FORMULA SAE?

TEAMS OFTEN FACE CHALLENGES SUCH AS TIME MANAGEMENT, FUNDING, TECHNICAL SETBACKS, AND ENSURING COMPLIANCE WITH
COMPETITION RULES AND REGULATIONS.

How CAN STUDENTS GET INVOLVED WITH FORMULA SAE?

STUDENTS CAN GET INVOLVED BY JOINING THEIR UNIVERSITY'S FOrRMULA SAE TEAM, PARTICIPATING IN WORKSHOPS, AND
ATTENDING COMPETITIONS TO GAIN EXPERIENCE AND KNOWLEDGE IN AUTOMOTIVE ENGINEERING.
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