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esign Efforts - CAL
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ITEM
NG, PART NUMBER Qrv.

1 |Attachment Bracket 1

2 |1030R Cut 1

3 |1030R 1

4 |LowerShaft 1

5 |UpperShaft 1

& |7203B Bearing 3

7 |Bearing Bracket 1

8 |[Motor Bracket 1

9 |CubeMars ck80-64 1

10 |LowerBar 1

11 |StructuralBar 1

12 |Retaining ring dsr-19 4
13 |ShaftkeyVv3 2
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Design Efforts — Gear Bracket




S5end to Rpdl 1 7F FE 27 FD 47 O TD { —36.05 Pitch:
Send to Bpil 1 7F FE 27 FD 47 O 7D B ¥ —36.05 Pitch:

Send to EBpi 1 7F FE 27 FD 47 0 7D B8 ¥ —36.05 Pitch:

Design Efforts - Electrical
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Design Efforts - Electrical
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Purchasing Plan - Budget

Total Parts: 56

Hip Prosthetic Bill of Materials

. Description Primary Vendor Unit Price Make/Buy Manufacturer Lead Time T Ot al Plerh ase d . 1 0 O %

Main Assembly 1 AK80-64 KV80 Motor CubeMars $ 911.77 |1 Buy CubeMars In-Hand
Main Assembly 2 Angular Contact Bearing MiMotion $ 10.83 |3 Buy Timken 3-4 Weeks In-Hand Total In-Hand: 1009,
Main Assembly 3 1030L Gear Zoro $ 200.00 |1 Buy Boston Gears 2-3 Weeks In-Hand
Main Assembly 4 1030R Gear Zoro $ 195.00 |1 Buy Boston Gears 2-3 Weeks In-Hand
Main Assembly 5 Upper Shaft NAU Machine Shop Custom |1 Buy In-Hand
Main Assembly 6 Lower Shaft NAU Machine Shop Custom |1 Buy In-Hand EXp enses 3 ) 0 7 7 . O 6
Main Assembly 7 Retaining Ring DSR $ - 2 Buy Hillman 1 Week In-Hand
Main Assembly 8 Shaft Key Amazon $ 5.56 |2 Buy 3-4 Weeks In-Hand Avallable
Main Assembly 9 Frame (Motor Side) McMaster-Carr $ 46.01 |1 Make 3-4 Weeks In-Hand 1 4_2 2 94
Main Assembly 10 Frame (Bearing Side) McMaster-Carr $ 31.55 |1 Make 3-4 Weeks In-Hand B alance ) "
Main Assembly 11 Lamination Plate NextStep Prosthetics $ - 1 Buy Ottobock 5 days In-Hand
Main Assembly 12 Base Plate McMaster-Carr $ 16.02 |1 Make 3-4 Weeks In-Hand
Main Assembly 13 Male Pyramid Adapter Ebay $ 25.00 |1 Buy N/A In-Hand
Main Assembly 14 Structure Enforcing Bar McMaster-Carr 1 Make 3-4 Weeks In-Hand

Hardware 15 M6-1x25 Bolt HomeDepot $ 3.75 |4 Buy Everbilt 1 Week In-Hand

Hardware 16 M6-1x20 Connector Bolt Amazon $ 0.89 |2 Buy ACCU 10 days In-Hand

Hardware 17 M3x12 Socket Cap Head Screw |Amazon $ 0.23 |8 Buy ACCU 10 days In-Hand

Hardware 18 M4x10 Socket Cap Head Screw |Amazon $ 0.24 |6 Buy ACCU 10 days In-Hand

Hardware 19 M6x15 Socket Cap Head Screw |Amazon $ 0.84 |2 Buy ACCU 10 days In-Hand

Electronics 21 Power Supply | 60 V, 5A Amazon $ 71.99 |1 Buy Jesverty 5 days In-Hand

Electronics 23 Adafruit CAN Controller Adafruit $ 19.95 |1 Buy Adafruit 2-3 Weeks In-Hand

Electronics 24 MicrosD Card Adafruit $ 13.69 |2 Buy Adafruit 2-3 Weeks In-Hand

Electronics 25 Buck Converter Amazon $ 15.99 |1 Buy YABOANG 1 Week In-Hand

Electronics 26 Breadboard Jumper Wire Amazon $ 10.99 |1 Buy TODOELEC 5 days In-Hand

Electronics 27 IMU Sensor Adafruit $ 6.99 |2 Buy HiLetgo 5 days In-Hand

Electronics 28 USB-C to USB-C Amazon $ 5.00 |1 Buy Orseoose 5 days In-Hand

Electronics 29 USB to USB-C Amazon $ 7.99 |1 Buy Basesailor 5 days In-Hand

Electronics 30 RUBIK Link V2.0 CubeMars $ 40.00 |1 Make CubeMars In-Hand

Electronics 31 CAN Bus HAT Waveshare $ 39.99 |1 Buy Waveshare In-Hand

Electronics 32 36V Battery Amazon $ 32.83 |1 Buy Amazon In-Hand

Electronics 33 Battery Adapter Amazon $ 5.82 |1 Buy Amazon In-Hand

Electronics 34 Adapter NAU Surplus $ 3.21 |1 Buy N/A In-Hand

Electronics 35 Micro HDMI cable BestBuy $ 31.81 |1 Buy Best Buy In-Hand




Purchasing- Manufacturing Plan

Hip Prosthetic Bill of Materials [MANUFACTURING]

Description Primary Vendor Location Machinist Process Progress %

9 Frame (Motor Side) McMaster-Carr NAU Machine Shop1 Ryan, Red Rock CNC 1 1 100%|In-Hand

10 Frame (Bearing Side) McMaster-Carr NAU Machine Shop(1 Ryan, Red Rock CNC 1 1 100%|In-Hand

12 Base Plate McMaster-Carr NAU Machine Shop1 Matt/Aiden Mill 5 3 100%|In-Hand

14 Structure Enforcing Bar McMaster-Carr NAU Machine Shop|1 Victoria Lathe 4 2 100%|In-Hand

5 Upper Shaft NAU Machine Shop NAU Machine Shop|1 Quinn / Aiden Lathe, Mill 5 3 100%|In-Hand

6 Lower Shaft NAU Machine Shop NAU Machine Shop/1 Victoria / Aiden Lathe, Mill 7 4 100%|In-Hand

11 Mounting Bracket McMaster-Carr NAU Machine Shop|1 Matt Mill 5 1 100%|In-Hand
East Valley

3 1030L Gear Zoro Precision 1 East Valley Wire EDM Cutting 1 1 100%|In-Hand
Machining

3 1030L Gear Zoro NAU Machine Shop|0 Matt Mill 1 1 100%|In-Hand

Total Parts:

Total Time Spent:

29

Total Progress:

100%
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Gantt Chart (Manufacturing)

ANT:T 5 | 2026
project - ; i i i i i
i L Week 9 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15
Name | Begin date| Enddate |  Predecessors | Priority | | 222026 a6 3i6126 315126 8122036 8126126 45135
Component Machining and Assembly Plan 212126 216126 Normal : A3124!26
Advanced Shop Training 219126 2/9/26 Normal
Machine Shafts 2123126 3/20/26 Normal I
Bypass Design Finalization 219126 2113126 Normal
Finalize Electronics Storage Plan 3/16/26  3/24/26 Normal ! :
Gear Machining 2116/26  2/20/26 Normal
Machine Structural Components 212326 3/20/26 Normal t
Fit Check & Rework 3/16/26  3/23/26 Normal ——
Gear Bracket 3/20/26  3/23/26 Normal e —
Bypass Creation 3/16/26  3/31/26 Normal  —




antt Chart (Testing)

Power Usage Testing 3/24/26 3/27126 Normal
Weight Check 3/24/26 3/27/26 Normal
Attachment Verification 3124126 3127126 Normal
ROM Test 3/30/26 4/3/126 Normal

STS Test 3/30/26 4/3/26 Normal




Gantt Chart (Control)

> — 7 :
ANTT S DS D o |20
project > N :
- — . : | | | | | | |
i o “Week 9 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16
Name |Begin date| Enddate |  Predecessors | Priority | “lor22:28 21126 26126 215126 2226 229126 45126 4112126
: A
Vv Controls 1/12/26 4/10/26 Normal Clpazra
Control Plan Creation 1/13/26 1/15/26 Normal
Motor Actuation 1/12/26 1/30/26 Normal
Sensor Research 1/12/26 2/20/26 Normal
Transfer Actuation Progress to AK80-64 212126 2/6126 Normal
Identify Inital Control Approaches and Framework 2/2/26 2/6/26 Normal
Background IMU Info + Understanding 212126 2/6126 Normal
Position Impedance Controls 2/2/26 2/6/26 Normal
Motor E-Stop Circuit Developement 212126 2/6126 Normal
Define Communications Framework to Implement Multiple ... 2/9/26 2/13/26 Normal
Sit-to-Stand Program With Position Controller and IMU 2/9126 3/13/26 Normal |
Implement Sensors 2/16/26 3/20/26 Normal ]
Program Stand-to-Sit 2/16/26 3/20/26 Normal |
Refine Aspects (If Necessary) 3/16/26 4/10/26 Normal |




Next Steps

- Finish assembling bypass for testing
- Complete motor activity protocol
- Begin testing!

- System weight

- Range of motion

- Load

- Motor performance



Thank you @
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