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PROJECT DESCRIPTION

 (GENERAL ATOMICS- ENERGY AND DEFENSE CORPORATION
(NUCLEAR RESEARCH/DEVELOPMENT)

« HDRM SERVES AS PART OF GA-EMS SPACECRAFT IN-HOUSE
MISSION

- SPONSORED BY GA

- SUPPLIES TO GA BY OUTSIDE VENDORS (BEGINNING IN-HOUSE
DEVELOPMENT)

* PARTS STOWED DURING DEPLOYMENT, RELEASED ONCE IN ORBIT
(DETUMBLE STAGE)

- SOLAR PANEL ARRAYS, ROLLS, ANTENNAS, ETC.

- PUT ON A 12U CUBESAT (20cM X 20 cm X 30 cMm) (10 MM-
ICEBERG)

* WHY ARE HDRMS NEEDED? (HOLD DOWN, RELEASE)
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BLACK BOX MODEL

Energy for release Releases Panel movement

Release Command Release Confirmation

Figure 1: Black Box Model
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DECOMPOSITION MODEL
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Figure 2: Decomposition Model
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CONCEPT GENERATION — MORPH MATRIX

Sub Function
Hold Type
Release Type

Reset Mechanism
Containment
Type

Actuation/Trigger
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Tablel: Morph Matrix

Concept
Fuse Wire

Pin Push

Secondary
Device

Shape Memory
Pin Pull

By Hand - Reset

Attachable

Sequence
Activated

None

Timer

Electric Motor

Breaking Bolt
By hand -
Replace

Built-in

Radio Receiver




DESIGN 2 — THE ACTUATOR

* Must retain load and
release it upon
triggering

« Wedge separates
hold mech - releases

piN

Figure 3: Design 2 pt.1
Figure 4. Design 2 pt.2
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DESIGN 3 — MINIMALIST

« Shape Memory Alloy

» Pulls pin to trigger release

Figure 5: Design 3 Sketch



DESIGN 5 — BOLT BREAKER

« Wire to fracture pin

« Pre-set wire assembly for reset

——— CubeSak
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Figure 6: Design 5 Sketch



Table 2: Pugh Chart Legend

Designh Concepts Legend

Sub Functions

Concepts
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Hold Type

Electric Motor

Shape Memory

Shape Memory

Fuse Wire

Fuse Wire

Electric Motor

Release Type
Breaking Bolt
Pin Push

Pin Pull

Pin Pull

Breaking Bolt

Pin Push

Reset
Mechanism

Manual
Replacement

Manual
Reusable

Secondary
device

Manual
Replacement

Secondary
device

Manual
Reusable

Containment

Attachable

Attachable

None

Built-in

Built-in

None

Actuation
Sequence
Sequence
Sequence
Timer

Radio Receiver

Timer




CONCEPT EVALUATION - PUGH CHART

Table 3: Pugh Chart

Concepts
Selection Criteria
Hold Down

Release

Resetablility

No Space Debris

Actuation
Total +

Total -

Overall Score
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PREVIOUSLY USED DESIGNS

Figure 7: Pin Puller CAD [1]
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Figure 8: Pin Puller Demo [1]

1

298>



BUDGET PLANNING: PT 1-BILL OF MATERIALS
(PART)

Table 4: Paris BOM

Manufacturing Budget | Testing Budget Repair Budget

« Finalized budget: $5,000
- $2,000 for HDRM
- $3,000 for Travel
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PT 2-BILL OF MATERIALS (TRAVEL)

Table 5: Travel BOM

ltem # | Description Quantity Cost

Gas (To/From
Phoenix)

Parking
Flight (Round Trip)
Uber (Airport-Hotel)

Hotel (2 Rooms)
Uber (To/From GA)
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13



02/22/2022 | General Atomics- HDRM SP22-04 14


https://www.ebad.com/tini-pin-puller/

THANK YOU!
QUESTIONS 2
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Hold Type
Release Type
Resettable

Containment Type

Actuation/Trigger

Cost

Reliability
Manufacturing simplicity
Totals

Relative Rank
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