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Introduction

• Project description and 

background.

• Target are children from 

6 to 14 years old.

Figure 1:  Design Prototype. 
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Project Description 

• The purpose of this project 

• The goal of the project

• Who can use it.

• It comprises of three subsystems.

• Sponsor.

• Client.
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Project Description 

• Subsystems Functions:

●Pelvic subsystem 

- Hold the device.

●Thigh  subsystem

- Hold actuators and attached to the thigh.

●Actuators subsystem

- Support movement. 
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CAD Model

Figure 2: isometric view of CAD design Figure 3: Side view of CAD design
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Design Description

● Design of the pelvic: 
- Fabric lining.
- Strap.

● Design of the thigh: 
- Fabric lining.
- Strap.

● Motor actuators.
● Hip actuators.
● Less energy to initiate 

movement. Figure 2: isometric view of CAD design
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Design Requirements 

Customer Needs:

1. Lightweight Design

2. durability

3. Flexible for all sizes. 

4. Comfort

5. Simple system 

How the Device Meets The 
Customer Needs:

1. Lightweight material.

2. Durable and strong materials.

3. Adjustment.

4. No contact between the metal bars 

and the body.

5. Uses actuators on the hips to 

facilitate functionality. 
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Design Requirements 

1. Torque : 30% of actual human hip torque.

2. The hip and thigh braces.

3. The thigh frame.

4. Materials 

5. Cost. 
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Design Requirements 

Engineering Requirements:Customers needs:

CN. Weight

Light weight 7

Low mobility 3

Adjustable size 9

Comfortability 8

Reliability 9

Durability 9

Ease of wearing 4

Range of motion 9

ER. RTI (%)

Weight 14

Flexibility 16

Ease to put on/off 8

Yield strength 13

Cost 15

Non-invisible 12

Young modulus 11

Torque 11
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Design Validation

Critical Potential Failures: 

● Dust or particles in the motor housing.

● Presence of cracks on support frames.

● Lose hip and thigh braces.

● Failure of the sensors. 
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Design Validation 

How the design mitigated the potential failures. 

● Examination of the motor housing.

● Physical examination of the frames to identify any cracks.

● Precise measurements of the length and diameters of the 

braces.

● Calibration of the sensors.
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Testing Procedures 

Weight limit:

● 50 lbs to 120 lbs.

● Test the device on different weights.

● Analyze the results.

Adjustability:

● Test the device on children of different sizes.
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Budget 
Project budget: $2250

Prototype: $350

Materials: $710  (See Appendix C: Bill of Materials.)

Carbon fiber (~$300) Arrestors (~$30)

- Two thigh frame - Three arrestors

Motors (~$360) Sensors (~20)

- Two small motors - Two sensors.

Contingency budget: $400
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Improvement needed

• Passive movement.

• Connection point between hip 
and thigh subsystems.
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Figure 4:  Design Prototype. 



Gantt Chart
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Any Question?
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Appendix D: CAD Parts



Appendix E: CAD Parts


