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Project Description

* The goal of the project
* Who can use it.

* Budget

* Sponser

* Client

* Mentor

£ o

5 |

Figure 1: Picture of the design
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Design Description
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Figure 2: CAD Isometric View Figure 3: CAD Right View
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Figure 4: Gear connection inside the tube Figure 5: Wiring outlet from the tube
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Figure 6: Thigh Brace connection Figure 7: Motor mount (inside the lower tube)
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Project Pictures
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Figure 8: Project front view Figure 9: Project side |e
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Project Pictures

Figure 9: Foam to gives user comfort Figure 10: Foam to gives user comfort

.
u 13 L
/, - 1 Y
§ 39 / R [P

Mohammed Janshah Hip Exoskeleton (7) April 24, 2020



NAU @

Current State of System s
Table [1]
‘Engineering Requirements (ERs)  MetorNotyet
Material Strength Met
Cost (Under $2250) Met
Fitment (Children 6 to 14 years old) Met
Non-invasive Met
Torque (8-15 Nm out of the motor) Not yet
Weight (Under 7 Ib) Met
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Bill of Materials

Table [2]
Part # Qty Part Name Cost $
1 2 Motors&Gears $1,259.26
3 1 Frame (lower) $20.09
2 2 controller $341.00
3 1 Frame (upper) | $ 29.28
Budget : $2250 5 2 Ball Joint $20.53
6 2 Ball Joint Bolt $6
7 2 hip brace bolt $8.06
Spent: $181O 14 8 2 hip brace nut $4.49
9 2 Lashing Strap $16.46
10 1 sticker $10
Left: $439.86 11 1 Pad $11.59
12 1 double sided tape $5
13 1 ABS Black plastic $64
14 1 bearing $7
15 2 shaft $7.24
Total Cost to date: $1,810.14

*See full BOM in Appendix A
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Implementation Plan

* Plan for manufacturing and designing the
final product.

* Design and material changes.

* Tasks owner: Thigh braces, Hip brace,
Supporting frames, Motors and gears.

* Future action items.

Figure 9: Cad Isometric View
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Manufacturing Plan

Table [3]
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Thigh Braces 02/14/2020
Hip Brace 02/21/2020
Supporting Frames 02/28/2020
Place The motors 03/20/2020
Testing The project 03/20/2020

Abdullah Almarri
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Testing Plan
| Tessovepedomes  saws

Weight 6.83 Ibs.

Strength To be completed

Range of motion To be completed
Coast $1810.14

Force To be completed

Torque To be completed
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Conclusion

e Deliver a design that meets all the customer and engineering requirements.

e Staying within the budget.
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Project Video Pitch




Appendix A: Bill of Materials

©

Bill of Materials
Team I TeamiHip Exoskeleton A
Part # Part Name Qty Description Functions Material Dimensions Cost $ Link to Cost estimate
. . . . . i ps://www. group. iew/pl (o] p
1 Motors&Gears 2 motor with gearbox in each side (left & right) | actuate thigh movment Plastic & $1,259.26 hitps:// maxongroup.com/maxon/view/product/gear/planetar
Metal y/ap22/370782
2 controller . 2 ESCON Module 50/5 4-Q servocontrolier for Controller Electrical $341.00 https://www.maxongroup.com/maxon/view/product/motor/ecmoto
DC/EC
r/ecdpole/323218
frame connect the thigh beace with the upper . . vy o 1o N https://www.amazon.com/6063-Aluminum-Hollow-Rectangular-
3 Frame (Lower) 1 frame support thigh brace aluminum 2"x 2", 1/8" x 24 $20.09 Temper/do/BO00H9JJBO2th=1
. https://www.amazon.com/Aluminum-6063-T52-Square-Tubing-
4 Frame (upper) 1 fraTceomtc?;g ':gnhri:ojt(?i:f{)a(gﬂtttmghafrzsme support motors aluminum 1.125 x 1.25 x 66" $ 29.28 Lenqth/dp/BOOOHIOYNS/ref=sr_1_17keywords=6063-
e N : ) ) 152%2Bsquare%2Btubing%2C%2Bastm&qid=1582934364&sr=8
modification required) -
-1&th=1
5 Ball Joint 2 ball joint in each side to provide required angle angle movement zink-plated 1.4"x1.8" $20.53 https://www.mcmaster.com/60745k833
movment alloy steel
. . . . . 18-8 stainless " .
6 Ball Joint Bolt 2 bolt to hold the ball joint to the hip brace holding the ball joint steel 3/ $6 https://www.mcmaster.com/92949a599
7 hip brace bolt 2 bolts to adjust hip size adjusment of hip size g;aa?]ir?l 3/4" $8.06 https://www.mcmaster.com/94081a102
. . L . . 18-8 stainless " N .
8 hip brace nut 2 nut to adjust hip size adjustment of hip size steel 7/16" x 1/2 $4.49 https://www.mcmaster.com/91833a125
2in each thigh brace to fit user size (comes in 2 https://www.amazon.com/Keeper-85243-Lashing-Strap-
9 Lashing Strap 2 9 ack) thigh fitment Fabric 8'x1" $16.46 Pack/dp/B004PL4H0O/ref=Ip_256400011_ 1_15?s=industrial&ie
P =UTF8&qid=1583297512&sr=1-15
pads in the hip brace to ensure comfort for the P " https://www.amazon.com/Dualplex-Neoprene-Perfect-Cosplay-
10 Pad 1 user comfort foam 12"x54"x1/8 $11.59 Padding/do/BO7WDSMVB2
. . . . . ) ) o A https://www.amazon.com/ABS-Plastic-Textured-Vacuum-
11 ABS Black plastic | 1 | Thermoplastic sheet for hip and thigh brace thigh & hip brace | Thermoplastic 1/4"%24"*48' $64 Formina/dn/BO7BXAGWEL
. ick i h i f .
12 sticker 1 stickers to |mprovtehL Srg;ﬁ;de appearance o appearance Plastic N/A $10 https://www.amazon.com/gp/product/BO7QLMZDHS/ref=ppx_yo
dt b_asin_title_002_s01?ie=UTF8&psc=1
13 double sided tape 1 | totape foam pads to the hip and thigh brace attach plastic 15 ftx 2-1/2in $5 https://www.walmart.com/ip/Roberts-15-ft-x-2-1-2-in-Double-
Sided-Carpet-Tape-50-605-12/170529477
14 bearing 1 thrust bearing betmflre:r:;:e upper and lower reduce friction steel 8x16x5mm $7 https://www.amazon.com/gp/product/B0192SOXNO/ref=ppx_yo,
dt b_asin_title_001_s00?ie=UTF8&psc=1
15 shaft 2 two needed for the Iowgr support frame (cutting hold gear 1045 Carbon 6" x 3/8" (D) $7.24 https://www.mcmaster.com/8632t133
required) Steel
Total Cost Estimate: $1,810.14
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Appendix B: Gantt Chart »))

‘ January 2020 February 2020 March 2020 Aprl 2020 May 2020
TaskName wiSt o Fosh v TakOwer |0 4 7 0B 69 R B BT 69 NWBWANDN AT 0 WREAN RN ATD
1| First Day of Clss lMonl/B/ZO Thu 1/16/20 Dr, Treves (I \
7 Post Mortem Memo Mon/13/20 En1/17/20  Mohammed " ) ‘
b SelfLeaming Mot/ Fit/4® indvidual P
4 Hardware Review Mon2/3/20  Fri2/1/20  Abdullah ==
5 ERsand TPsrevamp memo Mont/27/20 Fri2li40 Mesha S
§ | Website Check Mon2/17/20 F42/20/20 Mohammed Y
! | Implementation memo SnyB FUBM A (I |
§ | Midpoint Presentation and Sy Fiyf2  Laden [ ,
Hardware Review 2 5
¢ | Individual Analysis Sat2/28/20  Fid13/20  Individual T :
0 Dratof oster Sy FYE M 0@ @
11| Waebsite Check 2 Sun 3220 Fri322/20  Mohammed [ T :
| FialPoster Inplementation ~ Sin33/0 Frign  Abdullh o
Memo?2 g
13| Testing Proof Report Sundfs/20  Frid/10/20  Lahdan P !
14| Final Presentation Sund/12/20 Thud/16/20 Lahdan 4 @ !
5| UGRaDsPosterPreentaon  Sund/90 Fiafay0  Avduleh 6 @
16 Final Report and Op/Assem Sund/26/20 Fri5/4/20  Lahdan -
17 Client Project Handoff ‘Monl/13/20 Wed5/6/20 Mohammed —
18 | CAD package, Website Check3 ~ Mon2/17/20 Sat5/2/20  Meshal _



Any Questions?



