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 The main goal of the Passive Capture Tool Dock
(PCTD) is to design a passive retention docking
system, which will store the EVA tools for use in

extravehicular activities. The PCTD will be
designed to be properly integrated with the MWS

Swingarms. Another primary feature of this
product is the ability of the astronauts to easily
and fully operate with only one hand, which will

ensure a fatigue reduction both mentally and
physically. The actual process of passively

securing and retrieving the tools will be a simple
and efficient process, due to the fact that it takes

into account the limited mobility of the EVA
gloves and the space suit overall. 

Add alignment guides or tapered entry
features for easier docking
Perform material testing
Perform functionality testing
Conduct finite element analysis
Perform environmental and durability testing
Develop additional design iterations to
identify further improvement opportunities
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The Passive Capture Tool Dock (PCTD) provides a
simple and reliable docking solution for EVA tools
used during spacewalks.
 Designed for passive retention, the system allows
one-handed operation by astronauts wearing EVA
gloves.
 The dock is fully compatible with the MWS
Swingarm system, ensuring smooth integration
with existing EVA setups.
 The design emphasizes ease of use, fatigue
reduction, and mechanical reliability in a
microgravity environment.
Analytical modeling and CAD simulations were
conducted to verify performance, strength, and
operability under space conditions.

The PCTD meets its main goal of enabling
efficient and secure tool handling during
EVA operations.
 Testing and analysis confirm the durability
and stability of the design under expected
space forces.
 The passive capture mechanism offers a
significant improvement in ergonomics
and time efficiency.
 The system enhances astronaut safety
and productivity by minimizing effort and
tool loss risks.
 Future work will focus on prototype
testing and integration into EVA
simulations for final validation.

Extra-Vehicular Activities (EVA) are essential tasks  routinely
performed aboard the International Space Station (ISS).

Different tools are used during these missions and it is crucial
to have a secure stowage system for these tools that are

ergonomically viable for astronauts to use during these long
EVAs.

The current stowage system used aboard the ISS uses a
bayonet type twist locking system that requires two hands to

actuate. The goal of this project is to create a new tool stowage
system that requires one hand to stow and retrieve tools. This
new system will help astronauts aboard the ISS by providing

them with a less physically and mentally demanding tool
capture process throughout prolonged missions outside of the

ISS. 
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