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A message from our President

The Buckeye Space Launch Initiative (BSLI) is a group of excited, motivated, and 

talented individuals with the goal of building rockets and representing The Ohio State 

University on the stage of intercollegiate rocketry. Since its beginning, BSLI has grown 

from a handful students with the dream of going to space. Now it has grown into to an 

organized group of dozens of knowledgeable and devoted students who still follow 

their passion for space. For the past 3 years, we have competed at the Intercollegiate 

Rocketry Engineering Competition (IREC), directly representing The Ohio State 

University to over 100 other colleges internationally. Since starting, we have won first 

place in our division two times in a row.

 

This year, we are proud to continue competing at the IREC with our 30,000-ft Student 

Research and Designed rocket. We are also working on designing and launching a non-

competition rocket to 10,000-ft testing new systems which will aid in our ultimate goal 

of going to space. We have also began developing a liquid rocket engine for the Base 

11 competition.

Above: The team poses for a victory shot after winning first place in the 10k SRAD Category at the 

Spaceport America Cup during the summer of 2018
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For years, we have been working hard to make The Ohio State University the first 

university to reach space. From our first launch, to our first place trophies, it has all 

been made possible by the incredible amounts of generosity, backing, and belief from 

our supporters like you. As our goals become more ambitious, we will need more help 

as we continue toward our end goal of space; we hope you will join us on our journey!

 

        -- Jon Winkler, BSLI President
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Project Team Updates

30k Project Team Update

The 30k project of 2017-2018 ended with our final launch in the New Mexico desert along 

with hundreds of fellow student rocketeers. Unfortunately for us, the rocket launch ended 

disastrously. Due to a failure to deploy any of our parachutes, the 'OH' recovered ballistically 

and was lost on impact. Despite this result, I consider the project a success in many ways 

because the 2017 to 2018 period was one of incredible growth and learning for the 

organization. We adopted an industry standard project life cycle, incorporated more 

professional production methods, and increased our partnerships with other organizations 

both inside and outside of the university. The 2018 to 2019 project cycle will continue to 

make improvements based on observations from last year and the primary targets for 

improvements this year are a more standardized project life cycle that works for the team, a 

more organized and efficient documentation process, and a simpler but more effective 

rocket design.

 

The team this year has seen the establishment of more project teams than 30k has ever seen 

before. These teams specialize in aerodynamics, structures, payloads, recovery, avionics, 

telemetry, and propulsion. Each subteam is responsible for the research, design, and 

implementation of their respective systems into a final and completed rocket. Without the 

hard work of all of the individuals on these teams, we would never be able to output the 

quality of work we have to this day.

 

A look inside our progress this semester
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Above: CAD 

model of the 30k  

competition 

rocket with a 

transparent 

payload section

Aerodynamics simulates the rocket’s flight characteristics both in 

the design phase to advise design decisions as well as after to 

predict the rocket’s performance in flight. This year, an emphasis 

was made on creating more accurate predictions of the rocket’s 

performance using validation from previous year’s flights.

 

Structures researches new construction methods and 

manufactures most of the bulk of the rocket. This includes 

composite body tubes, composite nosecone, aluminum transition, 

aluminum nosecone tip, and aluminum fins as well as internals such 

as bulkheads and couplers.

 

Payload’s responsibility involves creating a system to keep 

payloads safe and within operating conditions throughout the 

whole flight. They are also responsible for communicating with 

clients interested in flying payloads and integrating those payloads 

into the rocket so that they cause no complications during flight.

 

Avionics chooses the electronics that will govern flight events in 

the rocket and designs the layout of the bay it will sit in. This year, 

the team is tasked with choosing our flight systems, designing a 

remote arming system, designing and building the avionics bay, 

and building a custom flight computer system.

 

Telemetry’s sole focus is the design and construction of an 

onboard telemetry system that will broadcast data to a ground 

station throughout the entire flight. The team faces interesting 

challenges such as carbon fiber, which the rocket is almost entirely 

constructed from, being RF opaque meaning antenna placement 

needs to be creative. The telemetry system will almost be entirely 

built in house and it is an extremely difficult and technical project.

 

Propulsion deals with the design and construction of the rocket 

motor. This includes testing of the propellant and characterization 

of its performance. In addition, the team is responsible for 

communicating with the university to further our testing 

capabilities and ensuring complete safety throughout the process.
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Recovery focuses on research and 

construction revolving around the 

parachute design and ejection charge 

makeup. This year, that includes 

researching a CO2 deployment 

method for higher altitude ejection.

 

There are a number of improvements 

this year with regards to the design of 

the rocket. We noticed last year that 

integration has always been an 

enormous hassle and the faster we 

launch, the better it will be for the 

team. Our solution to this is to design 

our system to allow for parallel 

integration of the rocket where all 

subteams can integrate outside of the 

rocket and independently of other 

subteams. We also made the full 

integration of all subsystems easier 

with a coupler and bulkhead system 

where we simply slide our components 

into the rocket at the end. The coupler 

and bulkhead system also supplanted 

last year’s system of epoxying internal 

mounting points to the inner body of 

the rocket, which was an inconsistent 

system that complicated the 

integration process. The internal 

component locations were also shifted 

around and the weight of the rocket 

increased slightly.  This is offset by a 

more powerful propellant formulation 

which will deliver 15% to 20% more 

thrust. Construction is currently 

underway with an expected test 

launch date of March 30, 2019.

 

Project improvements this year include 

more rigorous documentation for 

things such as new projects or 

procedures. Previously, documentation 

and project life cycles had no 

consistency because it changed from 

leadership to leadership but we hope 

to standardize this process for future 

leadership so there isn’t a period of 

chaos or uncertainty when starting a 

new project in the future.

 

The team would like to thank all of the 

sponsors and advisors, past and 

current, who have helped BSLI grow to 

what it is today. Its crazy to think of 

where we were 3 years ago with six 

students in a hotel room putting a 

rocket together frantically before the 

last launch day compared to now with 

three project teams and a proper 

project cycle in place. Without these 

supporters, none of this would have 

been made possible and will always be 

grateful for their contributions. I’m very 

excited to see what the rest of the 

year brings and we’re confident that 

this year, we’ll bring home another 

trophy.

 

     -- James Dai, 30k Project Manager
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Top: Our pad team making some final checks to the 

30k Competition Rocket before launch at the 

Spaceport America Cup last summer. Left: the 10k 

team raises their rocket onto the launch rail at their 

test launch last spring. Right: An action shot of the 

30k Rocket's liftoff at its test launch last spring
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10k Project Team Update

The 10k project is preparing for their 

first test launch on March 2nd, which 

will be followed by a test launch later 

in April. Not only will this provide our 

first-time members the exciting 

opportunity to participate in a rocket 

launch, but also allows the Active Drag 

and Special Projects subteams to 

collect much needed data for their 

experiments. Stay tuned our social 

media for some exciting footage from 

launch day!

 

Unfortunately, the 10k project was not 

selected to compete in the Spaceport 

America Cup as the Experimental 

Sounding Rocket Association has 

decided that only one team will 

compete from each university. In light 

of this news, the 10k project will 

transition to compete next year in the 

NASA Student Launch Competition 

hosted at NASA Glenn in Huntsville, AL. 

This competition takes place in April 

each year, and it will allow our project 

team to continue the exciting work that 

we do.

 

Our subteams have some exciting 

updates to share: The Payload subteam 

has been manufacturing their bay 

which will hold our scientific 

experiments and avionics. They 

Above: BSLI members working hard at one of our 

weekly team meetings at The Ohio State 

University's Center for Manufacturing and Design
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continue to work with a high school 

student in order to produce a 

payload studying human health in 

high G environments.

 

The Avionics subteam is currently 

working on their final modifications 

to the custom electronics systems in 

order to ensure they function as 

intended. They are also running tests 

of their Bluetooth® arming system 

and flight computer circuitry.

 

The Structures subteam has been 

hard at work over the last 5 months 

designing and building all required 

aerostructures before launch. The 

team is currently finishing the last 

fins and is working with the other 

subsystems to integrate into the 

rocket body. After the upcoming 

launch, the team will develop a new 

mandrel removing device and assist 

the 30k team in their preparation for 

Spaceport America.

 

The Active Drag System has been 

developing several optimization 

technologies this year. First, they will 

be performing a wind tunnel test 

next month to validate CFD 

simulations to ensure the effects of 

the drag system are modelled as 

realistically as possible. For the 

supporting software, the subteam 

has explored Hardware-in-the-Loop 

(HIL) simulation techniques to 

streamline the coding process, 

increase the capture rate of bugs in 

the code before launch, and verify 

the system on the ground.

 

The Special Projects Team has been 

working on a reaction wheel system 

to be used for added flight stability 

and enhancing the drag 

characteristics of the rocket. 

Currently, the team is fabricating the 

system's physical components such as 

the electronics bay and mechanical 

structure, as well as a test stand to 

refine the system. Later this semester, 

results from test flights will be used 

to characterize the rocket's flight in 

preparation of a full system 

integration.

 

Finally, the Recovery subteam is 

putting on the final touches to their 

ringsail parachute design, and 

expect it to be tested in flight at the 

next test launch date. The CO2 

based ejection system has not proven 

consistent enough to use in this 

upcoming test launch. However, they 

plan to continue testing so that the 

system can be tested in flight 

hopefully at the next test launch 

date.

     -- Harrison Kearby, 10k Project             
Manager
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Clockwise from the top left: Some BSLI members meet 

with one of our biggest fans and supporters, Dr. 

Pantalos. BSLI collaborating with another OSU Student 

Organization the Maker's Club at our first official 3D 

Printing workshop. BSLI members proudly displaying an 

OSU flag at the Spaceport America Cup last summer. 

Our 10k Team stands at their booth, ready to speak to 

judges at the Spaceport America Cup last summer. 

30k Structures team members working hard to prepare 

bulkheads for this year's rocket
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High Altitude Project Team Update

The High Altitude Project (HAP) of 2017-2018 successfully conducted their 2-stage 

rocket launch at Spaceport America. While the 2nd stage did not ignite, this was due 

to the rocket being 16 degrees offset of the vertical, the rocket was successfully 

recovered. The fight computer had the set requirement of not igniting the rocket past 

15 degrees at the specific ignition altitude. The 2nd stage did coast to an altitude of 

23,000ft and was the only successful expedition rocket that was fully recovered from 

the Spaceport America Cup. The 2018-2019 team is now competing in the Base 11 

Space Challenge to work on liquid propulsion. The Base 11 Space Challenge is a $1M+ 

prize for the first student-led team to design, build and launch a liquid-fueled rocket to 

space by the end of 2021.

 

BSLI is designing a liquid engine for the first time to achieve the requirements needed 

for the Karmen line rocket. We are on a busy schedule for the next few weeks until our 

PDR is due. Since there are a lot of first-time technologies that we are using on this 

rocket, we are taking the many steps necessary to test and understand the new 

technologies. The current design of the rocket is named ”Carmen v1.0” and the liquid 

engine is named “Chimes v1.0”.

 

The length of Carmen v1.0 is about 30 feet long with an 18-inch diameter. To make this 

rocket there will be 6 sections and each section is about 5 feet long and a diameter of 

18 inches long. Once these sections are put together then the rocket will be about 30 

feet tall. Currently, the structure subteam is working on a design for a metal skeletal 

 

 

Left: One of the 

promotional 

pictures for the 

Base 11 Space 

Challenge, 

includes the 

Competition's

logo and a 

background 

courtesy of one 

of the SpaceX 

launch and 

landings
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frame for the rocket and within this skeletal frame, this must be lightweight, but also 

strong enough to withstand outside forces that are implemented on the rocket as well 

as the structure itself.

 

The Chimes v1.0 design consists of a pressure-fed system featuring two cylindrical 

tanks with spherical ends for the fuel and oxidizer tanks, and smaller, spherical tanks 

for the pressurant. The tanks will be arranged linearly, with the pressurant most 

forward. The tanks will be housed within the rocket’s structural frame. The oxidizer that 

we are using for our engine is liquid oxygen (LOX), the fuel that we are using is Liquid 

Natural Gas (LNG), and the pressurant that we are using is nitrogen.

 

     -- Alan Spiers, HAP Project Manager

Counter-Clockwise from the top right: BSLI's 

Propulsion team consults with our senior adviser 

while designing a motor test stand. The back-side 

of the 30k Team's Avionics Bay sporting BSLI's logo. 

This bay will provide the primarily research 

necessary to engineer the more complicated flight 

computers needed for the High Altitude Rocket. 

The front-side of the 30k Team's Avionics bay.
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BSLI Tech Our team's 3D Printing and 

Propulsion capabilities at a glace

3D Printing at BSLI
As an organization, 3D printing is starting to become more of a popular technique that all teams 

are utilizing for their projects. This technique is saving time all across the board due to being 

readily available compared the laser cutters and CNC machines that have been used in the past. 

The 10k team now uses PETG for printing of CubeSat supports due to its ease of production and 

high strength qualities compared to laser cut wood. The Avionics team is using ABS for its better 

structural qualities and the Recovery team is using nylon for its higher temperature performance. 

The 30k team is working more with 3D printing as well after an unsuccessful launch at Spaceport 

America due to a collapse of a PLA print under high temperatures. They have learned from their 

failures and have switched to using ABS for its high temperature and structural properties. They 

have printed non flight-critical components such as some parts for the payload bay and as well as 

the rails that will hold the payloads secure during launch in ABS. Thanks to a very generous 

donation from the company Made in Space, the team has a new i3 Prusa mk3 3D printer! This gift 

will allow for further exploration of additive manufacturing integration into our team’s rockets.

 

     -- Ben Stubbs, 10K Team Member

Left: A print of 

Made In Space’s 

logo we made 

here at BSLI to 

show our 

gratitude to 

them for gifting 

us our new i3 

Prusia mk3 3d 

Printer
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Propulsion Research at BSLI

On February 16, the 30k Propulsion Team completed our first session of solid rocket 

motor static testing at OSU’s Aerospace Research Center (ARC). A small video clip can 

be found on our team’s Facebook page. We tested three motors, each composed of two 

grains of Ammonium Perchlorate Composite Propellant (APCP), and graphite nozzles 

with varying throat areas. Each motor was encased within an aluminum test case with 

an inner diameter of 54mm. Thrust was measured using a load cell with the capacity to 

measure up to 100kg (220lbs) of force, and pressure was measured using a pressure 

transducer with the capacity to measure up to 2,500psi of pressure. The test stand was 

oriented horizontally and bolted to concrete anchors. A steel box shield encased the 

test stand. As shown, jaw locking pliers were used to tighten the motor mounts, to 

decrease the amount of lateral motion of the motor on the test stand. The first and third 

test data sets looked promising, but the second motor’s test data was unfortunately not 

useful, which we suspect was due to too much resistance on the motor (if the motor 

cannot slide easily within the motor mounts, the thrust readings are not very accurate). 

The team is currently preparing for our second testing session by constructing an easier 

and more secure way to mount the motors to the test stand, using a pipe and mounting 

plate. We expect to test 4-6 motors within the next couple of weeks, to acquire a 

decent amount of data to be able to accurately characterize the propellant. We are 

also currently looking to further test this propellant formula in a 6-grain, 75mm diameter 

configuration for 30k’s flight test at the end of March.

 

     -- Joyce Smith, Propulsion Lead

Left: 

Snapshot 

from the 

video of 

our 

Propulsion 

Team's 

static test 

fire
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With a little help from our friends
Meet our proudest supporters and sponsors

Arconic
With a slogan like Innovation Engineered, the materials science and metals manufacturing 

company, Arconic, is certainly lending their hand in BSLI’s ability to innovate and engineer. 

After partnering with our team in the autumn of 2018, Arconic has provided much support 

in the form of both raw materials and industry mentorship. Just this January, we had two 

engineers from the company join our members here on campus for lunch and a tour of our 

workshop. During this learning opportunity our members learned a great deal about metal 

forging and the exciting places Arconic is taking the Aerospace Industry. Additionally, a 

few samples of aluminum are en route to BSLI’s labs courtesy of the company, so that 

BSLI’s Welding Engineering students can research the best ways to start construction of 

more complicated rocket structures. All of us here at BSLI are incredibly grateful for 

Arconic’s support to our team, and we look forward to continue working with them as our 

team grows.

                            -- Joe Yanoska, BSLI Vice President

 

Made In Space
Great partnerships materialize from shared visions and shared ambition, and is indeed the 

case between the Buckeye Space Launch Initiative and Made In Space. Where BSLI is a 

collegiate project team with the dream of crossing a rocket over the Karman Line that 

denotes the boundary between Earth and Space, Made In Space extends that dream to its 

limit as a company that envisions “a future where life and work in space are 

commonplace”. Made In Space is working toward this goal in many ways, including 

designing the first 3D Printer to work and operate in the zero-gravity conditions of earth’s 

orbit upon the International Space Station.

 

Thanks to their generosity and support, Made In Space has brought BSLI that much closer 

to our dream as well. The company has provided us financial support since 2017, allowing 

us to easier handle the costs of our team’s rapid growth and our relocation into our new 

work space at OSU’s Center for Design for Manufacturing Excellence.  Additionally, this 

year, Made In Space gifted BSLI a Prusa i3 Mk3 3D printer, thus
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single-handedly doubling our team’s 3D printing capabilities and solving many of the 

production bottlenecks that arose from having only a single printer. Recently, members of 

BSLI and Made In Space came together over a conference call connecting OSU’s 

Columbus Campus with the Moffet Field, Jacksonville, and Huntsville Made In Space 

Offices. During this call members of BSLI and Made In Space had the great opportunity 

to share visions and talk about our teams’ respective passions. BSLI wants to extend a 

personal thanks to Mike Snyder, an OSU Alum that help make this partnership possible, 

and all of the employees and engineers at Made In Space that put their belief in our 

team and enjoy watching us strive for our goals.

 

     -- Joe Yanoska, BSLI Vice President

A Special Thanks to All of Our Sponsors!
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Keep an eye out for our Post-Test Launch Issue for an inside 

look at our 30k team’s preparation for Spaceport America Cup 

and the results from our 10k Project’s Final Launch!

Thanks for Reading!


