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Project Description

Project Description

* Goal: develop a waist-mounted robotic arm that
« Offers active gravity compensation
 Remains lightweight, low-profile, and energy efficient
 Enables the arm to rest naturally by the user’s side.

» Client: Dr. Zach Lerner, Associate Professor of Mechanical Engineering,
NAU.

» Sponsorship: W.L Gore

Gisleskog 2



Purchase Plan

Type Percentage bought | Percentage on
Hand

Fasteners Screws, bolts,
washers, heat set
inserts, etc.
Printing Material PLA, Onyx, and 100 100
Carbon
Electronic Batteries, Motor, 100 100
Components control boards, etc.
Overall 100 97
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Manufacturing plan

Manufacturing Plan

_ _ _ Manufacturing Quantity _
Completion Part No. Material Quantity Hours / Part Total Hours Completed Completed Time
DETO001 Carbon Fiber 3 1 3 3 3
DET002 ONYX + C 1 11 11 1 11
DET003 ONYX 1 2 2 1 2
DET004 ONYX 1 1.66 1.66 1 1.66
DETO05 ONYX + C 2 1.33 2.66 2 2.66
DET006 ONYX + C 2 5.5 11 2 11
SUBO1-DET001 ONYX + C 1 4 4 0 0
SUBO1-DET002 ONYX + C 1 3 3 0 0
SUBO3-DET001 ONYX 1 2.15 2.15 1 2.15
SUBO03-DET002 ONYX 1 2 2 1 2
SUBO03-DET003 ONYX 1 2 2 0 0
Control Board - 1 1 1 0 0
Battery i 1 1 1 0 0
Connections
Control Board
X ONYX 1 2 2 0 0
Housing
Totals: 18 39.64 48.47 12 35.47
Completed Manufacturing (%) 66.67%
Manufacturing Time (%) 73.18%
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Design Efforts (Spring Semester)

Parts Optimized for 3D Printing, DFM

 The location of carbon inlay heavily
influenced the design of the parts

* Orientation on the build plate

e Carbon striping for rigidity and waste
reduction

* Increased distances between side walls and
other critical geometries

* Increased thicknesses to counter deformation

 Rounded corners for safety, fit, and handling

**Carbon Fiber inlay is represented in Blue.
3D Print supports are represented in Purple.
The rest of the partis represented by an opaque gray. Lamca 5



Design Efforts (Spring Semester)

**Carbon Fiber inlay is represented in Blue.
3D Print supports are represented in Purple.
The rest of the part is represented by an opaque gray.
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Design Efforts - Continued

**Carbon Fiber inlay is represented in Blue.
3D Print supports are represented in Purple.
The rest of the part is represented by an opaque gray.
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Design Efforts - Continued

**Carbon Fiber inlay is represented in Blue.
3D Print supports are represented in Purple.
The rest of the part is represented by an opaque gray.
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Onyx Only Build Plate
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Carbon Fiber Inlay Build Plates

AN T
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Manufacturing Process

Donnellan 11



Demonstration

Donnellan12



Demonstration
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Gantt Chart

Semester 2

e b P
Period Highlight: 2 %Plan Duration %Actual Start .%Complete %Actual (beyond plan) % Complete (beyond plan)
ACTIVITY pLanstart| PN ACTUAL ACTUAL PERCENT
DURATION START DURATION COMPLETE  |PERIODS (weeks)

1(2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Review »
Prototype 1 1 1 1 100%
Engineering

0,

Calculations 1 2 1 2 1 100%
It?ms L00%
(Filament, 2 2 3 2

Begin
Construction of 100%
New Prototype 3 2 3 2
Hardware y :
Status 1 3 2 4 1 100%
Purchase
Q,
ltems 4 2 4 3 100%

Hardware
50%

Status 2 5 3 B 2 Z
Purchase E

o]

Remaining 0%
ltems 7 2 0 0
Hardware

Status 3 8 3 0 0 0% %//%
Draft Poster ] 2 0 0 0% %

0%

Final Prototype 0 0 0 0
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Thank you
And
Any Questions?
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