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1 - Environments Radiation
Intrinsic Design
2 . System Resources Mass
Criteria
3 Volume
4 Strength
5 Life Cycle Criteria Fabrication Producibility
6 Operations Accuracy
7 Risk Sensitivity to fabrication flaws
8 Project Impact Production Cost
9 Time

Definition Example of a Unsatisfactory System Example of a Satisfactory System

The system is capable of surviving

the ambient radiation conditions (Omiter & B (T (RE R

Highly radiation sensitive material used

A shell exceeds the 13.7 kg mass. The
volume made of solid steel

A capture volume made with a
spacecraft aluminum or titanium

The overall mass of the system
should be kept to a minimum

The volume of the system is kept to
a minimum for stowed volume (KOV
at launch)

The durability of the material is
durable to withstand the impact of
the OS
The system is relatively simple to
produce or manufacture in a timely | Maufucturing process takes too long

manner

Each external component doesn’t link . .
Structure meets the dimensions
up the shell or cone
Structure gets damaged by the OS
hitting it in the vacuum of space

Structural integrity stays in a constant
shape without any shape altering

Maunfacturing process is easy and
timley

The system provides the necessary
accuracy level required for the
operation
The system is capable of operating
in spite of fabricator error

The shell can't contain the OS while the The shell sucessfuly contained the OS
arm is swinging while alignment is going on

The shell meets the dimensions after

The shell is deformed L
fabrication

The production and the materials are
equal or under the budget

The materials and production costs

Cost should be kept t ini
ost should be kept o a minimum more than budgeted

Time to maufacture takes less time
than anticipated

Production of the part is done in a

. Time takes too long to produce
timely manner

Capture

Rationale

The shell shape need to be
maintained to have the OS5 transfe
between section

The total system mass has to meel
the constraints for launch

The capture system shall stay withi
the keep out volume

The structure has excellent integrit
to hold shape if the OS rams into th
shell

The capture system shall be simple
and cost effective to produce

The shell needs to complete its
mission to maintain the OS during
alignment

The production of the shell meets
the parameters

The capture system shall be
obtainable within the budget

The capture system shall be
obtainable within time frame
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System Concept X4 9|7|8|8|8 7|78
2
Wire Frame als|s|alalaa]a]4a]o776|0.74
Joint Assembly (two halves?) 5/4|4|(4|5|3|5|4|3]|0.81|0.76
Sheet Metal 5 4|43 |5|4 5|5 )4]0.85]0.79
Elastic 5/5|14]12 (3|3 |33 3] 0.68]0.66
Composite 2,53 (43|33 2 | 0.60
Single (Monolithic) 5/3|5|5|2]3 0.6
Criteria Weight
Environments Radiation 4 4 5 5 5 5 5 5
Mass 9 4 4 4 4 2 4 1
System
Volume 7 5 5 5 4 3 3 3
Resources
Strength 8 3 4 4 4 4 2 5
Fabrication Producability 8 1 3 3 5 2 3 3
Operations Accuracy 8 4 4 4 4 2 3 2
Risk Sensitivity to fabrication flaws 7 3 4 4 5 2 3 2
. Production Cost 7 2 4 4 4 3 4 3
Project Impact -
Time 8 1 2 2 5 3 3 4
Normalized Element Score 0.6 08050906 0606
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Principles/Generalizations

X

Theories/Models/Structures

X[ >

Procedural

Subject-specific Skills/Algorithms

Subiject-specific Techniques/Methods

Criteria for Procedure Use

Metacognitive

Strategies

Cognitive Tasks

o & 5 8 65 86 EE S

Self-knowledge

Bloom’s

Revised Taxonomy (20071)

DISCUSSION

This research was conducted over summer 2018 anc
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APPLICATIONS

HS-ETS1-1.
HS-ETS1-2.
HS-ETS1-3.

State-of-the-Art
H.S. ENGINEERING DESIGN

Students who demonstrate understanding can:

safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts.

HS-ETS1-4.

interactions within and between systems relevant to the problem.
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State-of-Technology

Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants
Design a solution to complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

Evalutate a solution to a complex real-world problem based on prioritized criteria and trade-offs that ccount for a range of constraints, including cost,

Use a computer simulation to model the impact of proposed solutins to a complex real-world problem with numerous criteria and constrains on

DISCLAIMER : Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not
constitute or imply its endorsement by the United States Government or the Jet Propulsion Laboratory, California Institute of Technology.
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