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MEXT ASSY USED ON

APPLICATION

\TEM PART NUMBER DESCRIPTION | QTY.
1 Base Plate Aluminum 1
2 |Bedaring Side Bracket Aluminum 1
3 |Motor Side Bracket Aluminum 1
4 |Structural Bar Aluminum 1
5 |Lower Shoft Steel 1
é |72038 Bearing Lngular 3
7 |Upper Shaft Steel 1
8 |Motor- AK80-64 CubeMars 1
¢ |Male Pyramid Adapter TrulLife 1
10 |Shaft Key Steel 2
11 11030L Gear BostonGear 1
12 |Cut 1030R Gear BostonGear 1
13 |Upper Shaft Bracket Aluminum 1
Part 4
14 |M-6x1.0x20 Countersunk fastener 2
Frame to
15 M -6x1.0x20 base fastener| 4
Frame to
16 M-3x05x10 motor 8
fastener
17 IM-4x07x10 Shaft to mofor| 4
Joint to
20 |Lamination Plate socket 1
attachment
22 |Retaining Ring- dsr-19 RotorClip 4
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Design Efforts - Drawings
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Design Efforts — Drawings
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loop() {
peak_ti

if ((peak_time - cur_time) > 1e6 / MTR_FREQ){

cur_time - peak_time;

suitch(state){
case @xo1:
mtr_cnd = 0x00 | MTR_ADDR;
end (tr_cmd, &can_send[@], 8);
break;
case @xe2:
mtr_cnd = 0x56@ | MTR_ADDR;
end (tr_cmd, &set_pos[e],8);

Design Efforts - Electrical

if (packetsize) {

if (mep.packetRtr()) {
1. and requested length "); Serial.pi
In(mcp.packetDlc()); Serial.print

Serial.print(" Received "); Serial.print(’ °);

i-0;
(mcp.available()) {
] = mep.read();
Serial.print(can_recv[i], HEX); Serial.print(’ ');
e ADDR_1 (8) K
e ADDR_® (64) :Féi >ZICAN7LEM){
state = 8x@8;

¥
}

}
de <Adafruit MCP2515.h>
cs_PIN

erial.println("");

CAN_Send(; cmd_id, data_addr, int len){
can_recv[CAN_LEN]; et(cmd_id, len, false);
can_send[CAN_LEN]; rial . "); Serial.print(cmd_id, HEX); Serial.pr:
T . . fo g i 5 ie){
set_pos[CAN_LEN] = {e,9,0,0,0,0,8,1}; eri int(*(data_addr+i), HEX); Serial.print(’ ');
mtr_cmd = 8x8; (data_addr+i));
mcp.endpack
cur_time = micros(); Serial.p

tevent() [
setup() { wire.urite(can_recv, 8);
Serial.begin(11520@);

veEvent(int howttany){
Serial.println("Establishing TI2C bus 1: ST BUS™); Serdal.print(® '); -0

[H
Serial.print(“from rpi *); Serial.print(’ ');
gin(ADDR_8); ’,la(“f"el.:ailaj,z())) i
e.onRequest(requestEvent); {

€ = Wirel.read();
ial.print(c,HEX); Serial.print(’ *);
(i==0)Y

Serial.println("Establishing I2C bus 2: RECV BUS"); Se 8 e

Wirel.setSDA(SDA W1);

Wirel.setSCL(SCL_W1);

irel.begin(ADDR 1);

.anReceive(receiveEvent);

Serdal.pril

Serial.println("Establishing CAN BUS"); Serial.print(" ');
if (!mcp.begin(CAN_BAUDRATE)) {
Serial.println("Error initializing MCP2515.");
thile(1) delay(10);
}
Serial.println("MCP2515 chip found™);
cur_time = micros();
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Purchasing Plan - Budget

Hip Prosthetic Bill of Materials T Ot al P art S 6 0

Description Primary Vendor Unit Price | Make/Buy Manufacturer [ Lead Time Part Statusg}

Main Assembly 1 AKB0-64 KV80 Motor CubeMars $ 911.77 |1 Buy CubeMars In-Hand T t 1 P h d . 1 0 0 [y
Main Assembly 2 Angular Contact Bearing MiMotion $ 10.83 |3 Buy Timken 3-4 Weeks In-Hand 0 a u rc a Se . ﬂ
Main Assembly 3 1030L Gear Zoro $ 200.00 |1 Buy Boston Gears 2-3 Weeks In-Hand T t 1 l H d - 9 '7 [:y
Main Assembly 4 1030R Gear Zoro $ 195.00 |1 Buy Boston Gears 2-3 Weeks In-Hand O a n - a n L] U‘
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
Main Assembly 7 Retaining Ring DSR $ = 2 Buy Hillman 1 Week In-Hand
Main Assembly 8 Shaft Key Amazon 2 Buy 3-4 Weeks Ordered EXp ens e S $ 2 ) 7 1 8 L] 1 1
Main Assembly B Frame (Motor Side) McMaster-Carr $ 46.01 |1 Make 3-4 Weeks In-Hand
Main Assembl 10 Frame (Bearing Side McMaster-Carr $ 31.55 |1 Make 3-4 Weeks In-Hand =
Main Assembg 11 Mounti(ng Braciet : McMaster-Carr $ 21.83 |1 Buy 3-4 Weeks In-Hand Ava l l ab l e B al a n Ce $ 1 ) 7 8 1 . 8 9
Main Assembly 12 Base Plate McMaster-Carr $ 16.02 |1 Make 3-4 Weeks In-Hand
Main Assembly i3 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 Countersunk Screw Amazon $ 0.84 |2 Buy ACCU 10 days In-Hand

Hardware 20 M3x20 Countersunk Screw Amazon $ 0.68 |4 Buy ACCU 10 days In-Hand

Electronics 21 Power Supply | 60V, 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 $ 1599 |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 |l Time Spent (Hrjid i i Progress %

9 Frame (Motor Side) McMaster-Carr NAU Machine Shop(1 Matt Mill 0 4 0%)|Ordered

10 Frame (Bearing Side) McMaster-Carr NAU Machine Shop(1 Matt Mill 8 4 80%|In-Hand

12 Base Plate McMaster-Carr NAU Machine Shop1 Matt/Aiden Mill 5 3 90% 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 Lathe 4 3 100%|In-Hand

6 Lower Shaft NAU Machine Shop NAU Machine Shop|1 Victoria Lathe 5 3.5 80%|In-Hand

11 Mounting Bracket McMaster-Carr NAU Machine Shop|1 Aiden Mill 5 1 0% |In-Hand
East Valley

3 1030L Gear Zoro Precision 1 East Valley Wire EDM Cutting 0 1 0%|Ordered
Machining

Total Parts: 8

%, Time spent Total Time Spent: 31
Y. Time spent+ ), Estimated remaining time Total PI'DgI'ESS' 849

Total progress =

31 hours spent, estimated 6 remaining



Physical Hardware Demonstration
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Gantt Chart
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Name

V¥ Manufacturing Plan
3D Print Gearbox Cover
Companent Machining and Assembly Plan
Advanced Shop Training
Machine Shafts
Bypass Design Finalization
Finalize Electronics Storage Plan
Gear Machining
Machine Structural Components

Fit Check & Rework

| Begin date| End date |

212126

212126

212126

2/9/26

2/9/26

2/9/26

2/9/26

2/16/26

2/16/26

2/16/26

2/20/26

216126

216126

219126

2113/26

213/26

2/13/26

2/20/26

2/20/26

2/20/26

Predecessors

Priority |

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

Normal

| 2026

Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 1

ifamize 1118126 1125126 21126 248126 M5/26 212212 31726

: 3
— 2124126




Gantt Chart

ANTT IS S G o |28
project » i \
- an |
. o | Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9
Name | Begin date| Enddate |  Predecessors | Priority | o RTARIE 118426 1126126 21126 2027126 2115126 2122126
i =
v Controls 112126  2/27/26 Normal : 2iEi2h
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 2/2126 2/6/26 Normal —
Identify Inital Control Approaches and Framework 212126 2/6/26 Normal [
Background IMU Info + Understanding 212126 2/6/26 Normal ]
Position Impedance Controls 2/2/26 2/6/26 Normal [
Motor E-Stop Circuit Developement 2/2/26 2/6/26 Normal — ]
Define Communications Framework to Implement Multiple Ac... 2/9/26 2/13/26 Normal  —
Sit-to-Stand Program With Position Controller and IMU 2/9/26 2/13/26 Normal ]
Implement Sensors 2/16/26  2/20/26 Normal C—]
Program Stand-to-Sit 2/16/26  2/20/26 Normal C—]
Refine Aspects (If Necessary) 2/23/26  2/27/26 Normal ]




Next Steps

- Finalize covering design - Integrate sensors in electrical testing

- Finalize material sourcing for testing - Finalize control code for activities
- Attachment plate
- Electrical component storage
- Assemble bypass for testing

IRB approved conditionally!



Thank you @
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