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Outline of Technologies to be 
Presented

• Truss Joints
− Extra-Vehicular Assembly (EVA = Astronaut Assembled) 

Erectable 2-inch diameter

− EVA Erectable 1-inch diameter

− Robotic Erectable 1-inch diameter

− Electron Beam (EBeam) Weldable 1-inch diameter

• Robotic Boom/Beam Joints
− Dragonfly 2-inch diameter Round

− Dragonfly 4-inch diameter Square

• Modular Trusses
− TriTruss

− Square Bay
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Truss Joint – EVA Erectable 2-inch 
Diameter
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Proven flight heritage

Extensive Testing Flight Verified

Space Station Freedom Assembly
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Truss Joint – EVA Erectable 1-inch 
Diameter

1-inch Diameter Hardware
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Truss Joint – Robotic Erectable 1-inch 
Diameter
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Truss Joint – EBeam Weldable (EBW) 1-
inch Diameter

Smaller EBW gun at 
LaRC
• Custom built for 

terrestrial lab use
• 20 kV, 100 mA
• Gun: 6 in. dia., 14 

in. long

8 strut end 
fittings welded 
onto fully-
populated node 
of flight-like joint



Robotic Boom/Beam Joint: 2-inch 
Round
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• EVA compatible joint half with flight heritage.
• Difficult to assemble robotically.

• Same structural features as EVA joint half. 
• Simple tool interface for robotic or EVA assembly.
• Adjustable latch and preload force.
• Robotic approach enables mass reduction.

Eliminate

Eliminate

Modify

Eliminate

Torx+ drive

Capture 
features

Cam



Robotic Boom/Beam Joint: 2-inch 
Round
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Robotic compatible 
joint demonstrator.

• End-effector optimized for robust assembly.
• Joint designed to optimize in-situ performance.
• Design Objective is a simple tool drive interface

Reflector.

Dual gripper end 
effector demonstrator.



Robotic Boom/Beam Joint: 4-inch 
Square
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X

Y

Z

Cantilever Bending 
and Shear Test



Modular Trusses: Tetrahedral 
(Individual Strut Construction)
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Modular Trusses: TriTruss (Individual 
Module Assembly)
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1/3 nodes

mid 
nodes

Module Assembly



Modular Trusses: Square Bay 
(Individual Module Assembly)
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Keel 
Truss 
Structure

Solar Tug 
Module

Assembly Direction

Alignment Guide 
(Removable)

Non-Structural 
Supports 

(Removable)

Capture 
Spring Pins

New 

Module

Existing

Spacecraft

Long Reach 
Manipulator

Precision 
Positioner

Calibration Block

Joint Response

2-meter
Prototype 
Hardware


