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Team Introductions:

Ahmad Alomran

Major: Mechanical 

Emphasis: Design

Ali Al Jarah

Major: Mechanical

Emphasis: Design

Logan Dillinger

Major: 

Manufacturing

Michael Deters

Major: Mechanical 

Emphasis: Design

Shailyn Crisp

Major: Mechanical

Emphasis: Design

Wyatt Dodds

Major: Mechanical

Emphasis: 

Manufacturing



Problem Statement

Design and Manufacture a vehicle to traverse a 

simulated extraterrestrial course that will 

compete with other students from around the world 

in the NASA Human Exploration Rover Challenge.



Purpose

The purpose of this event is to engage 

students worldwide in the next phase of 

space exploration.

Goal

To manufacture a rover that will 

complete all course obstacles and newly 

added tasks. 



NASA

Pittsburg State 

University

Future PSU 

Students

Riders

Stakeholders 



Design Requirements

• Turning radius 
15ft

• Ground clearance 
15in

• Volume 5x5x5
• Dust shield

-120 in²

• Seat belts
• Design &
Manufacture   

wheels

• Safe to drive
• Human Powered

Team Requirements

• Weight- 190 lbs

• Folds in two places
• 2 brakes
• 4 Wheel Independent
• 2 Min assembly time
• Storage Container 

NASA Requirements



Semester 1 Rover Design

Overall Weight

186.6lbs

Ground Clearance

18.9”

Turning Radius

11’



Frame 

Material

Mild Carbon Steel 

¾” X ¾” .083”- wall thickness



• how the sections 
locked together

• Instead of a bolt and 
pin, switched to two 

toggle clamps welded 

on 

Frame: Modification



First set cut out on CNC 

Plasma Cutter

• Due to poor quality 

they were scrapped

These were cut on the 

Waterjet

Frame: Modification



Front & Back Suspension

4 Wheel Independent 

Suspension:

Material

1020 Steel-DOM Seamless Steel

http://www.metalbythefoot.com/

ϴ¾” .156”- wall thickness

Top A-Arm

Bottom A-Arm



Front & Back Suspension



Front & Back Suspension



Steering

Material

1020 Steel

http://www.metalbythefoot.com/

¾” X ¾” .083”- wall thickness 



Steering: Modification

• Short bar cut out of 

design 

• Handles connected 

straight to top of 

T-plate

Short bar



Steering



Drivetrain





• Single needle bearing 
damaged axle

• Added extra needle 
bearing to base of 

pedal arm

Drivetrain: Modifications



Drivetrain: Modifications

• Belts failed under 
required tension to 

carry load

• Chain driven



• Included commercial 
bottom bracket vs in 

house manufactured 

pedal mounts

• Had to cut down 
pedal arms to weld 

on commercial parts

Drivetrain: Modifications



Drivetrain: Modifications



Wheels

Concept

Work Cohesively with all 

rover team designs

Material

Wheel: Carbon Fiber Layup 

Manufacturing

PSU Plastics Department



Wheels

Wheels designed by 

students from the 

plastics department with 

the assistances of rover 

teams.

This allows us to meet 

another one of the NASA 

Design requirements of 

not having commercially 

available wheels.



Hubs

Hub: 6061-T6 Aluminum



Brake System



Seats
Material

• Thermoformed ABS



Seats: Modifications

Cut outs had to be 

added to accommodate 

clearance for pedal 

arm fold



• Funds Raised: $1350.11
• Rover Costs: $1,245.93
• Misc Costs: $778.19

• Balance: -$674.01

Budget



• Volume constraint:
• 5ft X 5ft X 5ft

Design Requirement

NASA



• Ground Clearance:
• 15 in Min 

– While Loaded

Design Requirement

NASA



Calculated value 

of  11 foot which 

fall well within 

the 15 foot Max 

NASA requirement

Design Requirement

NASA



Design Requirement

Storage container for 

challenge equipment

Fender surface 

area: min-120in²

Ours-144in²

NASA

TEAM



Design Requirement

• Folds: more than 2 

places

• Ours 3 folds

• Safety: Seat belts

• present

• Assembly time: 

under 2 min 

• Our time- under 1 min

TEAM

NASA

NASA



Final Rover

Specs

Final Weight:213 lbs



• Chain drive
• All commercial components for drive train
• Rear Wheel Drive
• Differential - On Rear Drive

• Start Fundraising Earlier

Changes We Would Make





Tipping Test

• Axis 1 created 

based upon 30°

incline 

• Axis 2 created 

based upon 22°roll

ᶿ= Tan-1(d/Z
cg
)= 

Tan
-1(

15

37.14
)in = 21.9°

Roll Plane/ Axis Calculation:



Tipping Test
Critical Static Pitch Angle 

Calculation:

ᶿ= Tan-1(d/Z
cg
)= 

Tan
-1(

37.14

19.47
)in = 62°

Critical Static Roll Angle 

Calculation:

ᶿ= Tan-1(d/Z
cg
)= 

Tan
-1(

22.93

19.74
)in = 49.3°



Tipping Test



FEA: Riders Back-Back Factor of safety 

distribution: 

Min FOS= 3
350lbs Static Load Applied



Front & Back Suspension: FEA

Bottom A-Arm: 100lbs Top A-Arm: 100lbs



Seats: FEA Displacement

Heaviest rider 

weight applied 

160 lbs



Manufacturing 

Schedule



Budget



Budget



Budget










