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Project Description

Design BiOM Prosthesis Adapter to attach to ankle
prosthesis
Design for below-the-knee amputees

Importance

o Used to make improvements within the medical field

o Aideinresearch for BiOM Ankle Prosthesis

Clients:
m Thomas Huck Figure 1: BiOM Ankle Prosthesis [1]
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Black Box Model
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Functional Model
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Decision Matrices - Subsystems

Table 1: Top Designs from Subsystem Decision Matrices

Attachment Pylon Decision Matrix Leg Support
SET1 Sketch 23 SET 2 Sketch 17 SET 3 Sketch 3
e Weight Weighted o Weight Weighted o Weight Weighted
Criteria Score Criteria Score Criteria Score
(%) Score (%) Score (%) Score
Safety 25% 90 22.5 Safety 23% 100 23 Safety 15% 100 15
Durable 17% 60 10.2 Durable 25% 70 17.5 Durable 15% 30 13.5
Quick ) : ’ y
15% 70 10.5 Lightweight | 20% 90 18 Lightweight [ 10% 40 4
Attachment
Lightweight | 18% 50 9 Adjustable | 22% 30 19.8 Adjustable | 19% 50 9.5
uick uick
Stability 25% 80 20 < 10% 80 8 = 19% 90 17.1
attachment attachment
comfortable| 22% 30 19.8
Total 100% 72.2 Total 100% 86.3
Total 100% 78.9

Pugh chart and additional decision matrices located in Appendix A and B respectively

Abdulla Ghayeb
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First Design Considered

Advantages
> Stable
> Durable

Disadvantages
> Not lightweight
> Takes longer to adjust

Abdulla Ghayeb

Figure 4: Final Sketch 1 _ October 15th, 2018
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Second Design Considered

Advantages

> Stable

> Adjustable
> Durable

> Comfortable

Disadvantages
> Not lightweight

Abdulla Ghayeb

Figure 5: Final Sketch 3 _ October 15th, 2018
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Third Design Considered

Disadvantages
> Not as comfortable

Advantages

> Durable

> Quick attachment
> Lightweight

Abdulla Ghayeb
October 15th, 2018
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Decision Matrix - Designs Considered

Table 2: Decision Matrix for final designs considered

SET 4 Final Sketch 1 Final Sketch 3 Final Sketch 5
L Weight Weighted Weighted Weighted
Criteria Score Score Score
(%) Score Score Score
Safety 17% 80 13.6 80 13.6 80 13.6
Durable 15% 85 12.75 90 13.5 75 11.25
uick
2 10% 60 6 70 7 70 7
Attachment
Lightweight 16% 30 4.8 40 6.4 70 11.2
Stable 13% 70 9.1 7S 9.75 70 9.1
Adjustable 14% 90 12.6 80 11.2 75 10.5
Comfortable 15% 80 12 S0 13.5 75 1125
Total 100% 70.85 74.95 73.9

. . . . Dominic Kristich
Full decision matrix located in Appendix C October 15th, 2018
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Chosen Design

Customer Requirements

Lightweight
Comfortable
Quick Attachment
Adjustable
Durable

Portable
Affordable

Safety

VYYVVYVYYVYY

Dominic Kristich
. . . October 15th, 2018
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Schedule

Table 3: Gantt Chart

WBS TASK START DUE  DURATION - = - : - 0 WEEKIY WEEK 12 WEEK 13 WEE i2 2
NUMBER TASK TITLE OWNER DATE DATE (Days)

1 Project Team Charter Leah 2/2/18 2/10/18 7

2 Presentation 1 - Background Ebrahim 8/10/18 9/15/18 5

3 Website Check | Abdullz 9/10/18 9/28/18 16

< Peer Evaluation | Individual | 10/2/18 10/5/18 2

5 Analytical Analyses | Team Memo Dominic | 10/8/2018 | 10/10/18 2

8 Presentation 2 - Concept Gen and Eval Leah 10/5/18 | 10/14/18 9

T Preliminary Report Ebrahim 10/9/18 | 10/15/18 6

8 Website Check || Abdulla 10/22/118 | 10/31/18 2

2 Individual Analytical Analysis | Individual |10/22/2018| 11/5/2018 12

10 Final Proposal Presentation Dominic | 11/5/2018 |11/11/2018| 5]

1 Pear Evaluation Il Individual | 11/14/2018(11/16/2018

12 Final Proposal Report Lesh 10/22/2018|11/21/2018] 29 -
13 Final Prototypes Summary Ebrahim |11/18/2018| 12/1/2018 12

14 Final CAD package and EOM Dominic | 11/12/2018| 12/3/2018 21

15 Website Check Il Abdulla | 12/3/2018 | 12/9/2018 ]

16 Peer Evaluation Il Individual |12/10/2018(12/12/2018 2

Ebrahim Hubail

October 15th, 2018
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Budget

Material: $375

Aluminum pylon (~$90) [2]
Screw Lever (~$30) [3]

Nuts and bolts (~$20) [4]
Casting material (~$75) [5]
Comfortable lining (~$50) [6]
Miscellaneous (~$110)

YVVYVYYY

Manufacturing: $200
Labor: $300[7]

Total: $875

Ebrahim Hubail

October 15th, 2018
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Appendix A: Pugh Chart



Pugh Chart (Leg Support)

Table A1.1: Leg Support Pugh Chart

DATUM (1) 2 3 4 5
ombeleb e R e\
o y Kley ‘;’_Qo: 15'*\
v\ ¢ - 7 g YO
. L
- L» ] L‘_‘
Wi/g}. . V A I:: I
m“uy: F.IJ:F: Iy ! of Bl jowt to be :‘-6:‘;-*
alpwste e Mmoo
ER \
b LEL AE______, ¥
Criteria DATUM Rigid Bar El Hefe Ball/Joint The Cloud
Safety 0 0 0 -1 =
Durable 0 1 1 =5 = |
Light Weight 0 0 1 1 1
Adjustable 0 0 0 0 0
Quick Attachment 0 1 1 0 0
Comfortable 0 0 1 1 1
Number better: S+ +0 +2 +3 +2 +2
Number worse: S- 0 0 -1 -2 -2
Number same: SO 6 4 2 2 2




Pugh Chart (Leg Support) continued

Table A1.2: Leg Support Pugh Chart

6 7 8 9
Ly g clett NL:’; =
Ca ) form b
kvee
sﬂ',:fp'.'.ﬁ.‘f r
Bio 1nspired Bio (asprtd
Criteria The Spider Straps The Cast Bowl of Sand
Safety -1 0 1 -1
Durable 0 0 1 0
Light Weight -1 1 -1 -1
Adjustable 1 1 0 -1
Quick Attachment 0 0 0 -1
Comfortable 0 0 0 1
Number better: S+ +1 +2 +2 +1
Number worse: S- -2 0 -1 -4
Number same: S0 3 4 3 1




Pugh Chart (Pylon)

Table A2.1: Pylon Pugh Chart
DATUM(10)

Criteria Telescoping rod pylon Screw pylon Crutches pylon Crutches pylon2 Slots pylon
~ Safety 0 1 1 1 0
Durable 0 1 1 0 1
Light Weight 0 0 -1 0 0
_ Adjustable 0 0 . “ -1
Quick Attachment 0 -1 -1 -1 0
Stable 0 1 1 0 0
Quick Adjustment 0 0 0 0 1
Number better: S+ +0 +3 +3 +1 +2
Number worse: S- 0 -1 -3 -2 -1
Number same: SO i/ 3 1 4 -
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Pugh Chart (Pylon) continued

Table A2.2: Pylon Pugh Chart (cont.)

Criteria Thread pylon Hiking pylon Bike pylon Catapiller pylon
Safety -1 1 1 -1
Durable 0 0 1 0
Light Weight 0 1 1 0
Adjustable 1 1 1 0
Quick Attachment 0 0 0 1
Stable -1 1 1 -1
Quick Adjustment 1 1 1 0
Number better: S+ +2 +5 +6 +1
Number worse: S- -2 0 0 -2
Number same: SO 3 2 1 -



Pugh Chart (Attachment)

Table A3: Attachment Pugh Chart

DATUM(19)

Criteria DATUM Under Knee Parallel Double up Truss Ball Joint
Safety 0 -1 0 1 1 0
Durable 0 0 0 1 1 0
Light Weight 0 1 1 -1 0 0
Quick attachment 0 -1 | 0 1 -1
Stable 0 -1 0 1 1 0
Number better: S+ +0 +1 +2 +3 +4 +0
Number worse: S- 0 -3 0 -1 0 -1
Number same: SO 5 1 3 1 1 4
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Appendix B: Decision Matrix



Decision Matrix (Attachment)

Table B1: Attachment Decision Matrix

SElRd Sketch 19 Sketch 20 Sketch 21
Critetia Weight Score Weighted Seore Weighted S Weighted
(%) Score Score Score
Safety 25% 40 10 60 15 30 7D
Durable 17% 40 6.8 60 10.2 40 6.8
Quick Attachment 15% 20 3 50 7.5 60 9
Lightweight 18% 40 7:2 60 10.8 50 9
Stability 25% 50 12:5 20 5 60 15
Total 100% 39.5 48.5 47.3
SET 1 Sketch 22 Sketch 23 Sketch 24
Criteria Weight Setire Weighted Seore Weighted Seore Weighted
(%) Score Score Score
Safety 25% 80 20 a0 22.5 60 15
Durable 17% 50 8.5 60 10.2 70 11.9
Quick Attachment 15% 60 9 70 10.5 30 4.5
Lightweight 18% 60 10.8 50 S 60 10.8
Stability 25% 70 1 7o 80 20 40 10
Total 100% 65.8 72.2 52.2
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Decision Matrix (Pylon)

Table B2: Pylon Decision Matrix

SET 2 Sketch 10 Sketch 11 Sketch 12 Sketch 13 Sketch 14
o Weight Weighte Weighte Weighte Weighte Weighte
Criteria (%g) Score d Sfore Score d chore Score d chore Score d chore Score d chore
Safety 23% 50 115 60 13.8 100 23 75 17.25 20 4.6
Durable 25% 20 5 50 12.5 90 22.5 60 15 30 7.5
Lightweight 20% 90 18 80 16 70 14 80 16 70 14
Adjustable 22% 80 17.6 20 4.4 70 15.4 95 20.9 85 18.7
Quick attachment 10% 80 8 50 5 60 6 70 7 55 9:5
Total 100% 60.1 51.7 80.9 76.15 50.3
SET 2 Sketch 15 Sketch 16 Sketch 17 Sketch 18
Criteria W(i;og)ht Score \g/‘;'cg::: Score \glzlf:r? Score \glz::g::: Score Vc\il?cg:rt:
Safety 23% 40 9.2 90 20.7 100 23 20 4.6
Durable 25% 30 7:5 60 15 70 17.5 35 8.75
Lightweight 20% 90 18 90 18 90 18 70 14
Adjustable 22% 75 16.5 80 17.6 90 19.8 20 4.4
Quick attachment 10% 85 8.5 80 8 80 8 75 7.5
Total 100% 59.7 79.3 86.3 39.25




Table B3: Leg Support Decision Matrix

Decision Matrix (Leg Support)

SET 3 Sketch 1 Sketch 2 Sketch 3 Sketch 4 Sketch 5
s - Weighted Weighted Weighted Weighted Weighted
Criteria Weight (%) Score A Score S Score R Score o Score S
Safety 15% 60 9 S0 135 100 15 30 45 40 6
Durable 15% 50 7.5 80 12 90 135 50 7S] 30 45
Lightweight 10% 80 8 70 7 40 4 100 10 80 8
Adjustable 19% 60 114 40 7.6 50 8.5 80 15.2 0 0
Quick Attachment 19% 40 7.6 80 15.2 90 17.1 70 13.3 30 5.7
Comfartable 22% 80 17.6 80 17.6 90 19.8 S0 15.8 100 22
Total 100% 61.1 72.9 78.9 70.3 46.2
SET 3 Sketch 6 Sketch 7 Sketch 8 Sketch 9
Criteria Weight (%) Score Weighted Score Weighted Score Weighted Score Welghted
Score Score Score Score
Safety 15% 40 6 80 12 80 12 20 3
Durable 15% 60 9 75 11.25 80 12 30 45
Lightweight 10% 90 S 25 25 30 3 10 &
Adjustable 19% 40 7.6 S0 17.1 75 14.25 85 16.15
Quick Attachment 19% 80 15.2 85 16.15 85 16.15 50 8.5
Comfaortable 22% 70 15.4 70 15.4 90 19.8 80 17.6
Total 100% 62.2 74.4 77.2 51.75
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Appendix C: Top Concepts



Decision Matrix - Top Concepts

Table C1: Final Concepts Decision Matrix

SET 1 Final Sketch 1 Final Sketch 2 Final Sketch 3 Final Sketch 4 Final Sketch 5
Criteria Weight (%) Score Weighted Score Welghted Score Weighted Score Weighted Score Weighted

Score Score Score Score Score

Safety 17% 80 13.6 70 119 80 13.6 60 10.2 80 136
Durable 15% 85 12.75 75 11.25 20 135 70 10.5 75 11.25

Quick Attachment 10% 60 6 70 7 70 7 70 7 70 7

Lightweight 16% 30 48 50 8 40 6.4 70 11.2 70 112

Stable 13% 70 9.1 50 6.5 75 S8.75 50 6.5 70 9.1
Adjustable 14% 30 12.6 75 10.5 80 11:2 80 11.2 75 105
Comfartable 15% 80 12 60 9 90 135 90 135 75 11.25
Total 100% 70.85 64.15 7485 70.1 739
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Figure C1: Final Sketch 2
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Figure C2: Final Sketch 4
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