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Introduction

JUNO — from concept to multi-purpose work horse (Neptec Rover Team)
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Introduction

PSP/CRD project

“INVESTIGATING TRACTION SYSTEMS
FOR LUNAR ROVER MOBILITY”

Goal: Define, develop and validate a compliant wheel
design methodology which will used to evaluate and
compare the feasibility of different wheel configurations,
steering and suspension strategies, and traction designs.
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Introduction

Overview of wheel prototyping,
Overview of iRings wheel prototyping,
Avenues for further improvement,

Summary
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Overview of wheel prototyping
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Overview of wheel prototyping
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Overview of wheel prototyping

Canadian Space Agency wheel design (Mo Farhat)
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Overview of wheel prototyping

Ontario Drive and Gear wheel design (Peter Visscher)
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Overview of wheel prototyping
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Overview of iRings wheel prototyping

drop test - 8 inch iRings and rubber wheel,
sand, 24 inch fall

—rubber
—iRings |
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IRIngs wheel prototyping
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Two avenues to investigate:
- chainmail strength "F
- chainmail/rim interface
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Overview of iRings wheel prototyplng
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Overview of iRings wheel prototyping

Load limits Load Limit Applied Load

0.47kN
90 kg/420lbs on 4
wheels

No failure
Safety factor: 18

] No failure
0.35kN Safety factor: 12.3

Lateral No failure
—— 0.59kN Safety factor: 7.3
No failure

Safety factor:
Mod. Goodman:
MPa alternating | Gerber:
ASME Elliptic:
Langer 1% cycle
ield:

Two avenues to investigate:

Beadlock interface locks the i Chai?mail _stre_ngt_h
chainmail in a vice limiting its - chainmail/rim interface
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Overview of iRings wheel prototyping
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from beadlock mterface
to spring interface.
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Two avenues to investigate:
- chainmail strength

- chainmail/rim interface
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Overview of iRings wheel prototyping

from prototype to production wheels
(JUNO Upgrade project)

Challenge:
design a wheel using the IRIings
concept that can provide failure free
travel for a minimum of 10km.
- maximize safety factors while
maintaining general characteristics
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Overview of iRings wheel prototyping

from prototype to production wheels
(JUNO Upgrade project)

Normalized Drawbar Pull of Different iRings Wheel Configurations
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Overview of iRings wheel prototyping

from prototype to production wheels

Looked to see if 10km travel
i would break any thing...
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Overview of iRings wheel prototyping

from prototype to production whgels
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After completing a first 10km
of failure free travel we had |
some fun.
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Overview of iRings wheel prototyping

from prototype to production wheels
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After having some (failure free) fun we |
continued on to achieve 100km to 200km

loads)!
over 100,000 cycles
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Overview of iRings wheel prototyping

from prototype to production wheels
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Avenues for further improvement
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What about elastically
= compliant rims?
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Avenues for further improvement

Elastically compliant rims/wheels
* lIron rings and springs (iIRIS)
» Cellular structure rim/wheels
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Summary

L Number of
* IRIings is a wheel system that provides

9(2iRings, 5 . .
segmented, 2 excellent traction, shock absorption,
honey comb) rock conforming characteristics;

5(iRings, 1

scaled, 2 .  All iRings wheel components are
Spring, 1 candidates for in-situ replication:

honeycomb)
9(3r:eta|,z « particulates: centrifugal sieving, by-product of
iRings, 1 oxygen production or 3D printing
spring, 1 « chainmail: 3D printing
brushed) . N
* rim: 3D printing
* interface spring: 3D printing
o « Compliant rim (& wheel) designs

production) provide the possibility to engineer an

— 1 2 | s IRing wheeled system with specnl‘lc.
BT  dampening and elastic characteristics.
M torat |33 | 79(VcGill63)
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