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PROJ=CT SCO,Pe=
1. On-Site Mining

* Design/Build a mining robot
2. Systems Engineering Paper
* Discuss the design philosophy

3. STEM QOutreach Report

* Detail the K-12 outreach events
4. Slide Presentation & Demonstration
5. Social Media and Public Engagement
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\c) N-SIT= MINING

Qe5|gn and buﬂd a mining robotthatcan traverse the chaotic Martian
[ terrainand exca\)ate the basalticregolith simulantand ice simulantand
| / return themfor depositinto a collector bin.”
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LUHY MARS P

Why should we go to Mars? Why should we mine regolith?
Past, Present, Future Olivine (Mg,Fe,;)Si0, Perchlorates (ClO;)
1. Mars’ formation and evolution 1. Build Structures 1. In-Situ Resources to support

. *  Bunks, Greenhouses, h lif

» Climate uman: e

Research Labs *  Oxygen
) Surfac.e Features 2. Rocket Fuel for missions 2. Rocket Fuel for missions
¢ ChemIStry FROM Mars FROM Mars

2. Are we alone? *  Methane .
*  Previous mission data
suggests Mars was habitable

Oxygen, Chlorine
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CHASSIS & MINING SYSTE=EMS

* Two Independent Designs

*  Engineering Characteristics

Andrew Svendsen
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CHASSIS & MINING SYSTE=EMS
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CHASSIS SCRAPS

Scaled
Configuration
Regolith T
Acquisition
Prototype
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ROCKER-BOGIE CHASSIS

Height: 26 in
Width: 20 in
Weight: 82 |b

Andrew Svendsen
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MINING SCRA~ IT=R/\TIDNS

“Scaled-Configuration Regolith Acquisition Prototype”

SCRAP 2.0 SCRAP 2.1

Zachary Moore
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MINING SCRAP ITe=RATIONS

“Scaled-Configuration Regolith Acquisition Prototype”

Zachary Moore
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MINING DRIl

Outer Diameter: 8 in
Height: 12 in
Volume: 529 in®
Filled Mass: 26 |b

CLOSED OPENED
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MINING N\ ~PP/ARATUS

Height: 28 in
Width: 28 in
Weight: 58 |b
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MINING DeSIGN
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BUOG=T ALLOCATION

Budget Provided: $2,000

Items ? Projected Costs ($) ?

Raw Materials 535.00

Hardware 677.82
1212.82
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Task Name

4 MARSRAM Robot Design and
Competition Preparations B Team

Rl iewan m Jonathan/Andrew
4 Phase 2 - Modeling and Design = ZaChaFY/AleX

Rough Prototypes
- CAD Designs
Ordering Parts
4 Phase 3 - Manufacturing
Chassis Build
- Mechatronic Hardware
Mining Build

Phase 4 - Testing
4 Phase 5 - Modification

Mining Component
Modifications

Chassis Modifications
Programming Modifications

Phase 6 - Competition
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BUODG=T AL LOC/ATION RALD
M/AT=RIANLS

Budget Provided: $2,000

Raw Materials | Maximum Estimated Costs ($)
Aluminum Sheet 12”x12”— %"Thick

Aluminum Sheets 4’x8’ - 1/8” Thick

Aluminum Tubing 1”OD -1/16" Wall

Aluminum Pipe 1” SCH40

Aluminum Pipe 2.5” SCH40

Aluminum RoundRod 1”
Aluminum Tubing 8”0OD
TOTAL




BUODG=T ALL.OC/A\TIOMN
MO TOR CONT/ROLL

Budget Provided: $2,000

Item Quantity | Unit Price($) Estimated Costs ($)
12mm Shaft Collar-Face Mount Tap

12mm Double Shielded Press Fit Bearing
Linear Actuators 16” Stroke — 2501bf Cap.
18-8 SS FHSC 6-32X3/8” (100 pack)

18-8 SS SHC M5X0.8mm 35mm Long (25 pack)
18-8 SS FHSC M4X0.7mm 25mm Long (100 pack)

Maxon Motor Controller

Total
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