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Utility Rover Traction Systems

» Rovers currently in
development are analogous
to utility tractors rather than
golfcarts.

» Ground-working tasks
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Field demo:
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Field testing - soft _




The Rubber Gap: It's Here, Now

The low pressure pneumatic tire is the
terrestrial solutions. |

BUT...

T

It is unlikely that rubber can !
withstand the moon’s
environment.



Tweels in soft sand req
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On unprepared, S
soft, and steep
surfaces, rubber |
tracks offer

unparalleled
traction and
flotation.




Current space exploration wheel solutions

= Lunokhod wheel
m LRV wheel
= Mars rover wheels g
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Primary test ve

More powerful BLDC

= 1200W continuous

» Integrated magnetic bral
Lighter, more energy dense L
= 35% reductic  (50kg vs
« 5.1 kWhr (
. Combin
Two speed
Payload powe

FP1tch contro




= Battery packs

» 27 kg mass reduction,
capacity.




= Four speeds
» Low wye-1.8 km/h
= Low delta - 3.5 km/h
= High wye-7.0km/h
= High delta - 9.5+ km/h




= Payload power and data ports_-_-'
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= Split Actuated
Differential Link

(SADL) pitch
control
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Constraints and
rover tra

Traction
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Mass
Torsional ri
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ODG_ No

= Origins
= Internal project tl
learned from track c

= When to us
= Reduc
= Non-g




Wheel Developme Y

@ Gen I . _ .
= Materials: L T --.—-_;:“_-'-1\““ it
o (0.050” 1075 Spring Steel ‘Q‘;W'.\\ ' | e
hardened to Rc 44

o 0.100” 304 Stainless

= Sandwich Construction
Rim in Al 6061 '

= MIL-Spec aircraft ca
= Final Weight =161
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Wheel T __
1 Genl -

= Testing envirc
SNOW

= Testing = 25 extre




Current version - Gen II
= Increased use of lightw

Titanium Interlaced I
Environment SurfaceS (




= Gen lI - Design a1
> 0.050” 1095 Blue
= (0.050” Titani
= 0.093” 1075 Sp
s Sandwich Constru
o MIL-Spec aircraft cab




Wheel D v

@ Gen Il Testing
= Juno II Rover

» Larger LELR rove
and validation

= Additional rover variatic
o Artemis Jr Design 2 (ArJul
s Artemis P Hardly

Artemis




De:

-

= Weight Savin'

» Hardware Reduct

» Titanium lugs (testing
capabilitie rabili

= Only slig
. Finalt




Traction
Skid Steering - opti
Transmissibili

Terrain c
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=@ Testing to come
= Durability - most
» Performance (drawba
versus loe ormance
terrains)
= Design ¥
= Weight s:
= Testing






