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Modular Equipment Transporter
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MET Structure
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MET Equipment Load (Apollo 14)
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Pneumatic Tire Specifications
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Thermal Vacuum Testing of  Wheels
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Towing Force vs. Vehicle Weight (Moon)
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Lunokhod Cone Penetrometer Data
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NASA Standard Lunar Soil Parameters
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kc = 0.14 N/cm2

k� = 0.82 N/cm2

n = 1

cb = 0.017 N/cm2

�
b

= 35o

K = 1.8 cm
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LRV Three-View and Dimensions

13



Case Study – Lunar Roving Vehicle  
ENAE 788X - Planetary Surface Robotics

U N I V E R S I T Y  O F
MARYLAND

LRV Payload Components
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LRV in Stowed Configuration
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LRV Deployment (1-6)
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LRV Deployment Sequence (7-12)
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LRV Deployment Sequence (13-15)
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LRV Static Stability
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LRV Speed Capabilities
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LRV Chassis Structure
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LRV Wheel Suspension
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LRV Wheel Steering Connections
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LRV Wheel Motor and Gearing
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Apollo 17 LRV Wheel and Fender
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LRV Wheel Design Details
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LRV Wheel Deflection
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Location of  LRV Center of  Gravity
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LRV Static Stability
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Limiting Velocity for Obstacle Impact
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Sliding Limit in Turn (µ=0.8)
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LRV Overturn Limits in Turning
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Turning Radius with CG Shift - 0° Slope
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Turning Radius with CG Shift - 20° Slope
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Turning Radius Limit for Higher CG
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LRV Top Speed Limits (Struct. Fatigue)
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LRV Power Requirements - 0° Slope
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LRV Power Requirements - 5° Slope

38



Case Study – Lunar Roving Vehicle  
ENAE 788X - Planetary Surface Robotics

U N I V E R S I T Y  O F
MARYLAND

LRV Power Requirements - 10° Slope
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LRV Traction Drive Performance

40



Case Study – Lunar Roving Vehicle  
ENAE 788X - Planetary Surface Robotics

U N I V E R S I T Y  O F
MARYLAND

Battery Current vs. Speed
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Wheel Motor Temperature vs. Slope
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Power Usage by System
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LRV Wheel Loading
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Drive Motor Characteristics
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LRV Stopping Distance vs. Speed/Slope
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LRV Terrain Design Cases

• Crevasse crossing capability              70 cm 
• Step Obstacle Climbing Capability    35 cm 
• Clearance under chassis                     35 cm
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LRV Mobility Parameters

48



Case Study – Lunar Roving Vehicle  
ENAE 788X - Planetary Surface Robotics

U N I V E R S I T Y  O F
MARYLAND

Apollo 15 Terrain (“Lurain”)
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Apollo 15 LRV
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