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Figure 1: Black Box Model
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Figure 2: Decomposition Model
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Sub Function Concept
Hold Type Shape Memory Fuse Wire Electric Motor

Release Type Pin Pull Pin Push Breaking Bolt

Reset Mechanism By Hand - Reset
Secondary 

Device
By hand -
Replace

Containment 
Type None Attachable Built-in

Actuation/Trigger Timer
Sequence 
Activated Radio Receiver

Table1: Morph Matrix
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• 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



• Shape Memory Alloy

• Pulls pin to trigger release
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• Wire to fracture pin
• Pre-set wire assembly for reset
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Figure 6: Design 5 Sketch



Design Concepts Legend

Concepts
Sub Functions

Hold Type Release Type Reset 
Mechanism Containment Actuation

1 Electric Motor Breaking Bolt Manual 
Replacement Attachable Sequence

2 Shape Memory Pin Push Manual 
Reusable Attachable Sequence

3 Shape Memory Pin Pull Secondary 
device None Sequence

4 Fuse Wire Pin Pull Manual 
Replacement Built-in Timer

5 Fuse Wire Breaking Bolt Secondary 
device Built-in Radio Receiver

6 Electric Motor Pin Push Manual 
Reusable None Timer
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Table 2: Pugh Chart Legend



Concepts

Selection Criteria 1 2 3 4 5 6

Hold Down S + + + + D

Release - S + + - A

Resetablility - S + - + T

No Space Debris - - S - - U

Actuation + + + S + M
Total + 1 2 4 2 3 0

Total - 3 1 0 2 2 0

Overall Score -2 1 4 0 1 0
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Table 3: Pugh Chart 
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Figure 7: Pin Puller CAD [1] Figure 8: Pin Puller Demo [1]



Manufacturing Budget Testing Budget Repair Budget
$1,000 $500 $500

Total: $2000
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• Finalized budget: $5,000
- $2,000 for HDRM
- $3,000 for Travel

Table 4: Parts BOM



Item # Description Quantity Cost Part Number
1 Gas (To/From 

Phoenix)
1 $50 N/A

2 Parking 5 $14 N/A
3 Flight (Round Trip) 3 $580 N/A
4 Uber (Airport-Hotel) 2 $70 N/A
5 Hotel (2 Rooms) 4 $200 N/A
6 Uber (To/From GA) N/A $200 N/A

Total: $3,000

02/22/2022 | General Atomics- HDRM SP22-04 13

Table 5: Travel BOM



1.
HTTPS://WWW.EBAD.COM/TINI-PIN-PULLER/
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https://www.ebad.com/tini-pin-puller/
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Criterion Weight Design 2 Design 3 Design 5

Hold Type 0.2 90 18 90 18 70 14

Release Type 0.1 85 8.5 100 10 70 7

Resettable 0.2 100 20 90 18 90 18

Containment Type 0.05 80 4 100 5 85 4.25

Actuation/Trigger 0.2 95 19 95 19 100 20

Cost 0.1 100 10 90 9 90 9

Reliability 0.1 95 9.5 95 9.5 90 9

Manufacturing simplicity 0.05 70 3.5 100 5 75 3.75

Totals 1 92.5 93.5 85

Relative Rank 2 1 3


