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Based on Nylon Wire Cutting Release Method for CubeSat Applications
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Abstract

In general, a non-explosive nylon wire cutting-based holding and release mechanism has been used to store
and deploy deployable solar panels of CubeSat. However, with this method, accessing the solar panel's access
port for charging the cube satellite's battery and electrical inspection and testing of the PCB and payloads
while the solar panel is in storage is difficult. Additionally, the mechanism must have a reliable release
function in an in-orbit environment, and reusability for stow and deploy of the solar panel, which is a hassle
for the operator and difficult to maintain a consistent nylon wire fastening process. In this study, we
proposed a pin-puller-based solar panel holding and release mechanism that can easily deploy a solar panel
without cutting nylon wires by separating constraining pins. The proposed mechanism's release function and
performance were verified through a solar panel deployment test and a maximum separation load measurement
test. Through this, we also verified the design feasibility and effectiveness of the pin-puller-based separation
device.
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Table 1 Specifications of the Nylon Wire and
Burn Resistor [13-14]

Item Details Value
Manufacturer Berkley
Nylon Material Fluorocarbon
wire Diameter 0.1 mm
Max. Allowable Force 56.22 N
Walsin
Manufacturer
Technology Co.
Package SMD Type
Burn Package Size Code 3216
Resistor | Electrical Resistance 4.7 Q
Resistance Tolerance +1 %

Max. Power
025 W (T, =70 °C)

Dissipation
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Table 2 The Pin-puller Type Holding and Release

Mechanism Specification

Design Satisfaction
Volume 275 mm X 26,1 mm X 85 nm
Mass 3l g
Release Time 1.2 s
Input Power 8V
Max. Allowable
106 N
force
Operating . )
Cutting Nylon Wires
Method
s :
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Fig. 10 Static Loading Test of Pin-puller Mechanism
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Fig. 11 Measured Release Time of Pin-puller
Mechanism under Static Loading Condition
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