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Project Description

« Design a series elastic actuation system for a robotic lower-extremity
exoskeleton
o Cerebral palsy : disease that affects a child’'s from moving and it is
caused by brain damage
o Our device should:
- Help people with disability
- Provide clinical gait .

Definition of Exoskeleton:
The Exoskeleton is device used to help and improve the human life.

Where we can use it?
We can use the Exoskeleton on the outer human body.

e OurGodal:
modify the current Exoskeleton to have a clinical movement for the ankle (using the
engineering requirements)

Fawaz
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Client

» /ach Lerner, Ph.D.
» Director of NAU's Biomechatronics Lab

» Our Stakeholders are people with disability

» Why is it importante
» To help people with disability needs

12/5/1e Fawaz
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Figure 2: Exploded View
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Bill Of Materials for completed design 7
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Bill of Materials
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Figure 3:CAD Drawing Sheet
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Design Functions

> The pressure on the foot plate will activate the torque sensor.

» The motor will rotate the upper pulley.

» The motion will move the cables up and down
simultaneously.

> The lower pulley will rotate.

> The foot plate will rotate.

> The spring will provide a smooth movement to the footplate.

Barjes

Figure 4. Exoskeleton CAD
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Barjes

Table [1]

Design Requirements

Customer Requirements

Measure torque

Weight

Spring location

Non-invasive

simple

Description

0-7 Nm out of the motor
0-21 Nm out of the pulley
Patient 50 lbbs-150lbs

design selection for the spring

Dose not contact the ankle

Not complicated design

Weight

8L/s/cl



Clelglir @«

8/18/18 9/27/18 10/17/18 11/6/18 11/26/18 12/16/18

client meeting

group meeting

Background Reserch

presntation 1

ordering parts

staff meeting

first draft proposal 1

Staff/Team Meetings

peer evaluation 1

Presentation 2: Concept Gen and Eval
Staff/Team Meetings
Presentation 3: Final Presentation
Staff/Team Meetings

Prototype and CAD Demo,BOM
peer evaluation 2

Final Report

peer evaluation 3

web devolping site
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Budget

Table [3]

Humood

Part

Motor Ec-4pole22(311536)
gear GP32C(166945)

Manufacturing and spring

Remaining

Price

$713.45
$157.15
N/A

Total

$ 870.60 from $ 2500

$ 1629.40
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Prototype Budget

o o _ o

Button Head Screw 10-32 x 1875in Library Nay

Torgue Sensor Library Nay

Upright Leg Bar 87.6 mm x - $2.03 Library Nau
58.2mm
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Humood

Extension springs

Bowden cables

Bearings

Shaft screw

Prototype Budget

elol= s

Library Nau

Library Nau

Library Nau
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