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Spartan Racing is the student chapter of SAE 
International at San Jose State University. SAE 
International (Society of Automotive Engineers, 
International) is a professional organization 
composed of over 138,000 engineers primarily in the 
automotive and aerospace industries. SAE 
International is tasked with developing design and 
production standards for these industries based on the 
professional input of its members. 

In adhering to part of its mission of encouraging life-
long learning, SAE International also hosts and 
participates in a number of programs designed to 
foster education in STEM (science, technology, 
engineering, and math) fields. The most prominent of 
these programs is the SAE Collegiate Design Series 
(CDS). Many student chapters of SAE are centered 
around one or more CDS projects. Collectively, over 
300 universities from the United States and abroad 
participate in the series each year. 

Mini Baja SAE (BSAE) is one of the competitions in 
the SAE Design series. The object is to design, 
manufacture, test, and race a scale Baja-style buggy, 
based on regulations and standards similar to those 
imposed on professional motor sport teams. This 
exercise immerses students of all backgrounds in an 
environment that parallels that of a fast-paced 
engineering work environment and professional team. 
The multidimensional nature of the Baja SAE 
experience is an invaluable educational tool. 

In preparation to compete in the Baja SAE CDS, the 
Spartan Racing team designs, builds, and tests a new 
vehicle each year. This cycle begins in July after the 
competition season ends, and concludes with a series 
of intercollegiate competitions beginning in April of 
the following year. The design phase runs from July 
to December, the manufacturing and build phase 
throughout winter break and continuing until March, 
and the test phase until the first competition in April. 

We believe that succeeding at competition and 
building Baja buggies comprised of engineering 
principals, is a function of comprehensively 
addressing our team mission. Spartan Racing’s 
mission nods to that of SAE International and the 
goals of San Jose State University, the Charles W. 
Davidson College of Engineering, and the 
Mechanical Engineering Department. Spartan Racing 
strives to: 

1. Build ties between the SJSU COE and

companies in Silicon Valley

2. Enrich engineering education by

a. Providing practical supplements to

theoretical coursework

b. Broadening the learning experience by

covering a wide range of engineering

material

c. Generating internship and job opportunities

for students via team sponsorship and

networking

3. Have fun

What is Spartan Racing, Mini Baja SAE?



Where We’re From
The SAE International student chapter at San Jose State University has always strived for 
excellence. The student organization represents San Jose State University’s most talented, most 
dedicated, and most ambitious students on campus. It provides students with hands-on 
experience to cement their education and prepares them for their future in the industry.  

Mini-Baja’s heritage at San Jose State University can be dated back many years. Notably it has 
been running continuously since 2003 when two brothers took the initiative to design and build 
a Baja for the SAE competition. The 2003 team designed a custom frame, uprights and 
gearbox, which allowed them to place 13th amongst nearly 100 other universities.  

Fast forward to the most outstanding change in the pattern was in 2010 when the design was 
changed significantly. Through the extensive use of computer aided design (CAD) and finite 
element analysis (FEA) the frame was modeled to be smaller and lighter with the incorporation 
of chromoly (4130) tubing. Moreover, the car incorporated materials that allowed it to further 
improve its performance. Since then, the following Baja vehicles have followed a similar 
design heritage with changes in size and tubing diameter and wall thickness to allow the vehicle 
to become competitive. The design has been proven to be very strong and reliable, 
demonstrating it in multiple races, collisions, and rollovers. 

All the Baja vehicles following the 2010 Baja have a clear resemblance, with obvious 
improvements in design that have allowed it to leap forward in performance and safety. Most 
notable improvements in 2013 were the increase in suspension travel and an improved frame 
design. 

Scholastic achievement and awards alone do not define our success. It is also influenced by 
how well we expand and apply knowledge gained in class to real world applications. The goal 
of Baja SAE team is to design, build, and test an all-terrain vehicle which will compete in 
performance events culminating into a four hour endurance race – a grueling and brutal 
endeavor that only half of the competitors will manage to conquer. 



2014 – UTEP - Illinois 

2015 - Oregon 

2016 - California 

2017 - California

2018 - Oregon



This past 2017-2018 season was a great one for the team. The group set out be 
competitive while maintaining the fun spirit of Baja, and on both aspects, we were 
successful. Analysis of the previous year’s successes and failures helped this team 
make major improvements to suspension and mounting strategies, as well as 
improved manufacturing and serviceability. This year’s goals are pushing for further 
progress with a brand-new final drive setup, refreshing the suspension design, all while 
pursuing major weight reduction. 



Where We’re Going

In the recent years of Baja SAE development here at San Jose State, the team has exhibited remarkable gains in 
engineering capability, and consequently dynamic performance. In addition to boosting performance at 
competition, exploring more areas of vehicle design (and examining existing information more meticulously) 
allows us to better address our mission of providing a broad learning experience for student members. Some 
specific examples of technical system development in progress for Baja are listed below. 
Testing 

Failure testing has been done on previous generation Bajas after competition. They have been subjected to 
extreme testing, and undergo elevated varieties of the loads typically seen at competition. This method, while 
destructive, allows the team to accurately find the weak spots in the design and reaffirm the finite element 
analysis (FEA) done on the parts beforehand. Identifying weak spots in the design are essential in making a 
robust and lightweight vehicle that can handle the rigorous and brutal competition. The failures are then studied 
to by our student engineers who break down the failure to produce a plausible conclusion as to why it failed and 
what should be done to improve it. The following iterations of design are tested as hard or harder until a new 
failure arises. Our method of testing is educational and accurate, but most of all extremely fun. 

Structural Development 

Gains in structural strength can greatly improve the safety performance of the vehicle. A re-design of our frame 
this year will increase the strength of the frame, while also reducing the Baja’s weight. Similar revisions in 
components throughout the Baja will be extremely beneficial. The proper combination of geometry and material 
will yield lighter and stronger components throughout the entire vehicle. 

Suspension 

In off-road motorsports, the suspension plays a very important role in the performance of the car. In the past few 
years the amount of suspension travel on our Baja has grown significantly – from 8” all the way up to 12” last 
season. Added suspension travel has allowed the car to jump higher and absorb bigger hits at faster speeds. It 
has not been an easy process, but we have pushed the boundaries of what the vehicle can tackle through the 
drastic changes in suspension design and components. 

Improvements 



For the 2018/19 season, the Spartan Racing Baja
team will participate in the West Competition: 

• Gorman, California 

At competition, each vehicle is subject to a rigorous 
technical compliance test based on a 150+ page 
rulebook mandated by SAE. Brake test and engine 
governing are administered along with a visual 
inspection of all systems and components. 

Once completing tech, the team participates in static 
tests including a design presentation and, for last 
years top ten teams, a live cost report review and 
sales presentation. The design section tests the 
students engineering knowledge and seeks to 
understand why each component was chosen for the 
Baja.  

points breakdown is as follows: 
Static Points 
Design evaluation 150 
Cost report 15 
Prototype cost 85 
Sales presentation 50 

Dynamic Points 
Acceleration 60 or 75 
Hill-climb 60 or 75 
Suspension and Traction 60 or 75 
Specialty event 60 or 75 
Endurance 400 

Total 1000 

Competition

After the static events, the dynamic events begin. 
They vary by location and year but typically 
include acceleration, hill-climb, suspension and 
traction, and of course the final endurance race.



Sample Budget 

Chassis Powertrain 

4130 Tubing $600  Engine $625 

Seat & Cover $300  CVT $350 

Bracket Metal $40  Half Shafts $500 

Welding Supplies $100  Electrical $200 

U-Joint $50  Cables $75 

Body Panels $200  Gearbox $200 

Skid Plate $100  Bearings $200 

Paint $200  Spare Parts $200 

Subtotal $1,590  Differential $400 

Raw Material $300 

Safety Fluids & Race Fuel $300 

Seat Belt $250  Subtotal $3,350 

Helmet $200  

Goggles $75  Administrative 

Fire Jacket $120  Fuel / Shipping $6,000 

Brake Light $35  Shipping Crate $500 

Comm System $400  Website $150 

Subtotal $1,080  Registration $2,200 

Team Apparel $500 

Suspension Subtotal $9,350 

Wheels $300  

Tires $250  

Hubs $200  

Shocks $2,500  Sample Total (2017) $19,540 

Steering Rack $300  

Ball Joints $120  

Spherical Bearings $500  

Subtotal $4,170  



The SJSU Baja team’s competitive success is solely due to the effort of students involved, and the 
support of companies and individuals who recognize the importance of that effort. Your contributions 
enable us to refine our designs and production methods, and gain invaluable experience in applied 
engineering design and management. We promote our sponsors at a number of events each year, 
attracting engineering professionals, upcoming graduates, and motor sports enthusiasts. Some benefits of 
sponsorship include: 

• Tax deductible contributions [we are a 501C(3) non-profit]
• Visibility to an international audience via:

-Vehicle decals
-Team apparel
-Towing vehicle decals/vinyls
-Website
-Newsletters

• Association with worthy causes: higher education, industrial training,
etc…

• Access to students with applied experience as prospective employees
• Reach to new buyers in scholastic, motor sports, and collegiate markets

It is worth noting that although we do provide some advertising exposure, we are not a professional 
racing team and therefore do not receive the same viewership by corporations or consumers. Therefore, 
the primary benefits of donating to Baja SAE are those of a philanthropic nature. By donating to Spartan 
Racing, you are directly enabling San Jose State students to participate in a full-scale engineering project 
that inspires them and the future generation of students in STEM fields. With continued sponsor support, 
we hope Spartan Racing will reach the decade mark and beyond, and help launch hundreds of young 
engineers into successful careers. As always, we thank you for your consideration and welcome all 
sponsors and friends to visit us at any time in the SJSU Engineering building to witness our progress 
first-hand. 

Sponsor Benefits



Sponsor Packages

Bronze Package ($500+) 
• Your company name on vehicle

• Team photo

Silver Package ($1000) 
• Bronze package benefits plus:

• Upgrade to 10 square inch logo on vehicle side

• Plaque with team photo

Gold Package ($2500) 
•Silver package benefits plus:
•Upgrade to 15 square inch logo on both sides of vehicle
•Your logo displayed at all events

Spartan Package ($5000) 
•Gold package benefits plus:
•Upgrade to 20 square inch logo on top of vehicle
•Company name mentioned in press releases,
newsletters, and interviews

Your sponsorship is 
tax deductible!



“Students that are involved in team projects are much 
more successful and sought after by industry than 
students who do not have the advantages of 
teamwork, professional development and the hands- 
on skills developed by the competition. A debt of 
gratitude is owed to SAE and the countless individual 
corporate sponsors and volunteers who contribute 
time and money to the competitions” 

Dr. Robert Woods 
Professor of Mechanical Engineering 
University of Texas at Arlington 

Teri Hundley 
Product Engineering Manager 

Delphi 

“My involvement in SAE has broadened my 
automotive engineering perspective into areas 
outside of my everyday job. In short, it has made me a 
better, more versatile engineer.” 

“Formula SAE and Mini Baja were my best 
collegiate experiences. I am still learning, making 
new friends, and benefiting in my career through 
continued attendance at local section meetings, my 
participation on SAE's boards and committees, and 
by judging Mini Baja events.” 

Derek Logan 
Senior Quality Engineer 
General Motors 

Dean Case 
Engineer 

Nissan Motor Corporation 

“Without a doubt my SAE student activities helped 
me in so many ways. It kept me focused on my goal of 
an automotive career, it gave me experiences that 
helped me secure my best job interviews, plus it was a 
lot of fun.” 

Formula SAE Testimonials



More Information

facebook.com/SpartanRacingSJSU 

engineering.sjsu.edu 

sae.org 

Contact

Thank you for your interest!

President 
Luis Orozco
(408) 500-2002
O.luis_17@yahoo.com

Treasurer
David Michael Gilbert
(415) 971-2412
michaeldg1013@gmail.com

sjsuBajaSAE.net 




