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The Product Development Process
e Trade Study and Down Selectlon

Design 6 bulk

complexity Possible re-
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The Product Development Process
 Preliminary Design

ODS Baseline Concept

Baseline
Dimensions:
M =0.15L Typical _
«N=0.10L \

Front (sun) side of the sail

4 front-side 90-deg FOV camera clusters (16 cameras) Inspection

1 front-side inspection camera cluster with pan-tilt (3 cameras) Camera Concept
4 cameras at hub, one looking down each boom (4 cameras)
@ 3 accelerometers at each boom tip (x & y bending, torsion)
@ Boom root strain sensors

n | :
(6) Membrane tension sensors
Also:

q(‘, . ]
g™
e Infrared thermography cameras on back side mast?

* Piezoelectric actuators for dynamic excitation? Sail and Boom Cameras: The



The Product Development Process
 Preliminary Design
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The Product Development Process
e Detailed Design

Structural analysis, thermal analysis, fluid analysis, kinematic analysis, ...

Interface design g
Design for manufacturing, design for assembly
Test and validation I N
FMEA
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The Product Development Process
 Failure Modes and Effects Analysis (FMEA)

FMEA - Quick Eeference Guide
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The Product Development Process
 Final Design and Development

Table 8. CRT and TnLok Requirements Compliance

| engih 30m =0m Des!gn alm D-Eﬁ!gn
a3.5m Built im Built

Scalable | >100m | =100m | Assess | >100m | Assess
Eﬂﬁ? <fog/m | 80 gm |Measured 68 g/m Measured
Bending | 4900 Mm? 1400 H'nﬂ Tested |1500 Nm® Tested
Stifness

FPacking <10 <8 @ |Measured| <10@ Measured
Factor J0m | Modeled | 20m | Modeled
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CRR = Customer Requirements Review

CUSTOMER
REQUIREMENTS :

sFunctional specifications

(CRR)

PDR = Preliminary Design Review

CDR = Critical Design Review

PRR = Project Readiness Review

*Project constraints

DESIGN :
*Preliminary (PDR)
*Detailed (CDR)

Typical Design
Reviews and the
Product Development
Process

DELIVERABLES :
Product (PRR)

*Archival information
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The ME 403 Design Process

Problem Definition
Tasks: * Clarify design objectives

* Establish design requirements

A 4

Customer Need _ _
* Identify constraints

A

* Establish functions
Deliverables:

* Need Statement

* Introduction, Statement of Work

A \ 4

A
Project Management Preliminary Design
Tasks: * Task and resource identification Tasks: * Background research

* 1 o
Task and resource scheduling * Concept generation

* Cost control * Concept selection

* Team building * Concept design

* 1 . . . .
Documentation Deliverables: * Preliminary Design

Deliverables: * Project Schedule l

* Progress Report

* Self-evaluation form @



The ME 403 Design Process

Project Management
Tasks: * Task and resource identification

* Task and resource scheduling
* Cost control
* Team building
* Documentation
Deliverables:
* Progress Report

* Self-evaluation form

Detailed Design

Tasks: * Total structural design
* Loads analysis
* Materials selection
*FMEA

Deliverable: * FMEA
* Test/validation plan

* Detailed Design section

|
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