P11: Robotic Shoulder
Exoskeleton




Gantt Chart
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33% to 67% Build
Revise Design, Update CAD Team 100% 2/14/23 3/5/23
Cliant Masting #3 and #4 | | Both Meetings Cancelad Team 0% 2/24/23 3/3/23
Order Parts for 67% Build Team 100% 2/28/23  2/28/23
Finalize Redesign, Print Parts Team 100% 3/3/23 3/6/23
Test Design For Functionality Team 100% 3/a/23 3/6/23
67% Build Complete | | Present Team 100% 2/15/23 3/7/23
67% to 100% Build
UGRADS Registration Team 50% 3/6/23 3/10/23
Client Meating #5: Present Design New Pivot Design Team 0% 3/20/23  3/24/23
Begin Inlaying 3D Prints with Onyx/Carbon Fiber Team 0% 3f20/23  3/24/23
Refine Harness System, Ceramic Ball Drilling, Batte
) ¥ ) & v Team 0% 3/27/23 3/31/23
and Electrical Mounting
100% Build Complete | | Present Team 0% 3/8/23 4/7/23
Design Testing
Finalize Tasting Plan Team 50% 3/8/23 3/31/23
Conduct Design Test Team 0% 3/31/23  4/12/23

Agbnky REHHS in Report Team 0% 4/12/23  4/14/23




CAD lterations

* From left to right:
(1) Initial prototype
(2) First ball & socket
(3) Second ball & socket

(4) and (5) Ball & socket will new revolute joint and mounting
& CAD prototype

(6) First motor mount
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The pivot point experiences less than a millimeter of
deformation assuming all the force coming from the motor
goes into the pivot.
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The total deflection was less than one millimeter assuming
all torqueis goinginto deflecting the motor mount



Purchasing Plan - BOM

4/23/2023

BUDGET UTILIZATION

Total Spent
$1,008.16
26.9%

Remanining
Budget
$2,741.84
73.1%

Final Components On Hand

Undelivered/Unpurchased
JUnmanfactured Parts

40%

On Hand Parts
60%

The current stage of the buildis around 50% due to
many final components not included on the prototype.



Purchasing Plan

Purchased and On-hand —




Manutacturing Plan

Manufactured —




I Battery Selectio

Analytical Graph of Motor O tion-AK60-6 V1.1 . p :
Specifications-AK60-6 V1.1

AK60-6 V1.1 motor testing mechanical curve of 24VDC
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Torque (Nm)
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* Li-Po

* Lightweight

Weight(g)

Voltage(V)

Rated Torque(Nm)

Peak Torque(Nm)

Max Speed@Rated Torque(rpm)
Rated Current(A)

Peak Current(A)

Kt(Nm/A)

Kv(RPM/V)

High power density
Efficient
High discharge rate

368

24

3

9

220 (Output)
45

13.5

0.113

80

Ke(V/rpm)
Km(Nm/vw)

Number of Pole-Pair

Resistance Phase to Phase(mQ)
Inductance Phase to Phase(uH)
OD(mm)

Height(mm)

Max torque weight ratio(Nm/kg)

Reduction ratio

0.012

0.15

14

60515

415£10

@79

39.5

24.46

6:1



Demonstration

4/23/2023
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