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Project Description

Team goal:

Our team goal is to create and design an 3D printed foot
prosthesis leg for below-knee amputees that easy to install and
remove, inexpensive, and reachable.

Stakeholders:
E-nable Company

Sponsor

Northern Arizona University. @@
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3D Printing
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FuncTioNAL MoDEL
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DesigNs CoNsIDERED (1)

Advantages
Athletic use
Bio-inspired
Light weight

Adjustable to
weather

Seahorse

Disadvantages
Hard to build
One height

Not comfortable

Not for daily use
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Disadvantages
Expensive

Heavy

Maintenance
required
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DesigNs CONSIDERED (2)

Crutch Spider web

Advantages Disadvantages Advantages Disadvantages
Adjustable height Heavy Light weight Hard to build
Comfortable Multiple parts Comfortable Can’t withstand 200LB
Easy to Build Bio-inspired Must be cleaned
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DEesicNs CONSIDERED (3)

Gate Wall Versatile
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Advantages Disadvantages Advantages Disadvantages
Adjustable height | Hard to Install Weather adjustable Several parts
Comfortable Heavy weight Multiple uses Hard to use
Daily use Must be cleaned Easy to install Age restriction
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Customer Requirements vs Engineering

Requirements
CR’S ER’S
Below Knee Below Knee
Holds up to 200 Ib adult Prosthetic leg must holds up to

male

Must be printed from 3D
printer

Weights 7 Ib at most
Limited filament
materials

Fits different height sizes
Comfortable

Safety

200Ib

Can be printed in any 3D printer
Must weight at most 7Ib

Limited filament materials (ABS,
HIPS, Carbon Fiber)

Fits different height ranges from
5’-07till 6’-5”

Resistant to weather

Free age uses from 13 and higher
Does not damage the person leg

Comfortable to wear and use
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PuGH CHART

Table 1: Pugh Chart
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DecisioN MATRIX

Table 2: Decision Matrix

| Weight Variant 4 Variant 6 Variant 8 Variant 10

Criterion

1. Fits different height sizes 0.18 100 18 80 14.4 100 18 60 10.8
i2. Comfortable 0.1 70 7 70 7 50 5 50 5
E 3. Limited filament material 0.2 90 18 40 8 60 12 80 16
i4. Weight 7Ib at most 0.14 70 9.8 100 14 30 4.2 100 14
'5 Holds up to 200Ib person 0.24 90 21.6 70 16.8 100 24 90 21.6
6. Factor of safety 0.14 100 14 80 1.2 70 9.8 100 14
Totals 1 88.4 71.4 73 81.4
Relative Rank 1 4 3 2
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DESIGN SELECTED

Versatile
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Presentations
Tasks Completed
Tasks Upcoming

Tasks In Progress

Begin date End date 3 N S g 1 ; g - : . T e

Project Team Ch er 9/8/18 9/10/18
@ Meeting minutes 9/8/18 12/5/18
© Presentation 1 - Bac... 9/8/18 9/15/18 ]
@ Website Check 1 9/9/18 9/28/18 —
@ Peer Evaluation 1 9/27/18 10/5/18 _|
@ Analytical Analyses ... 10/6/18 10/12/... _
@ Concept generation 10/6/18 10/12/... _
“ Presentation 2 — Co... 10/6/18 10/17/... —
@ Preliminary Report 10/6/18 10/19/... _
@ Website check 2 9/29/18 11/3/18 =1
@ Peer Evaluation 2 10/6/18 11/3/18 |
@ Individual analytical ... 11/1/18 11/9/18 _
© Final Presentation 11/1/18 11/14/... [
@ Final Proposal Report 11/10/... 11/25/... l —
© Website Check 3 11/4/18 12/14/... ————————————————— ]
@ Peer Evaluation 3 11/2/18 12/14/... ="
@ Final CAD Package a... 10/17/... 12/7/18 I
@ Final Prototypes Sum... 11/25/... 12/5/18 ]

= roject Team Charter  —
= Presentation 1 — Backgr... | ——
“ Peer Evaluation 1
@ Analytical Analyses 1 T... | —
= Presentation 2 — Conce... | — |
@ Meeting minutes [ ]
= Concept generation | —— |
¥ = Omar Alajmi undefined Bee= ] [ - - - I |
@ Project Team Charter | —
= Presentation 1 — Backgr... | |
= Peer Evaluation 1 0%
= Analytical Analyses 1 T... | —— |
= Presentation 2 — Conce... |
@ Concept generation | I—
w @ Abdulwahab Zaidan project ma... Bee= ] 8052 1
= Project Team Charter —/
= Presentation 1 — Backgr... | I——
@ Peer Evaluation 1
= Analytical Analyses 1 T... . ]
“ Presentation 2 — Conce... ]
= Concept generation | —— |
¥ @ Salman Malallah web desig... [EZoo= 805 BoogE |
@ Project Team Charter | —
@ Presentation 1 — Backgr... | —
= Peer Evaluation 1 80
= Analytical Analyses 1 T... | — |
= Presentation 2 — Conce... |
= Concept generation | —

Figure 1&2: Gantt Chart Omar 12



BUDGET

\ Estimation Based on :
1. Labor.
2. Materials.

( ABS & Nylon, ABS, Carbon fiber,
Nylon )
3. Renting the 3D printer.
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- design - deliver

3 Minimum $1000 / Maximum $5000
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