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Abstract

This document focuses on the feedback we were given from our client and the steps we are
taking to impact design choices and improve our solution. Prototype 2 testing and test results
are included in this document and a test plan for prototype 2. In addition, updates to prototype 1
are included in the document.
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Client Feedback and Prototype 1 test results

Based on our presentation to our client and peers, we received feedback on Prototype 1.
Our client expressed concern about the lever mechanism “flip-flopping” during rotation, causing
the scraper to open and close unintentionally. Scott suggested a locking mechanism for our lever
to ensure the scraper is deployed and scraped throughout the rotation. From this feedback, we
have started brainstorming and adjusting our design to incorporate a locking mechanism for our
lever/cable system to ensure our blade scrapes cleanly.

After conducting 3D printing and fitment tests with our first prototype we noticed that
we had to change our fitment design. The 3D printer was not able to print the studs and the
holes accurately and the space between the walls and the studs. To fix this with the guidance of a
CEED employee we opted for teeth around one edge divots on the other edge.












Prototype 2
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Attached Below Are Updated Prototype Plans 2&3 as Well as an
Updated BOM
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Design Concept:

Scraping Subsystem

Test Number

Probable critical
issue

Test Objective (why)

Test Description (what)

Analysis Method (how and when)

What assumption are
you testing?

Communication,
Performance Measurement,
Risk Management,
Learning/Understanding

What specifically will you test? What
is your hypothesis?

Specifically how will you test, include things like
duration, sequence of test, equipment, pass/fail
criteria etc. How will the results be collected?

Scraper will Performance Performance test, the A T-shaped wooden object with a

produce Measurement scraper will be put into test | small bit attached to it will be inserted

shavings from to see if it scrapes well, and |into the pipe and will be rotated to test
1 (Prototype 2) |test pipe to see how much it scrapes |if the blade scrapes the pipe and

if it does scrape produces shavings. Testing will take
approximately 30min.
The handle Performance The scraper prototype is Each member of the group of the
system doesn't |Measurement able to be rotated by the group and peers will be asked to insert

2 (Prototype 2)

require more
force than the
average person
can produce.

(Handle rotation and
force required)

average person

the prototype and then rotate the tool
using the handles




Level and Fidelity of

Kind of Prototype

Interpretation and

Determine Measurables Metrics Results
Prototype (what) (what) Feedback
What are you testing with your LA R
are you g with you What metrics will you test? What are | HiFi/LoFi Focused, HiFi/LoFi Visual, Analytical, reason) and other
concept (target measurable ; G . . Observe and record results.
: the associated units? Comprehensive Physical feedback collected
attributes)?
about prototype
Sample size Sample size: mg LoFi Focused Physical N/A Pass if the
collected sample
size is between
30-80 mg, or the
sample size is the
intended amount
of mg
The scraper can be Scraper can be rotated by |LoFi Focused Physical N/A Pass if the blade
rotated by one person one person produces

and produce a sample

shavings from the
test pipe while
being used by
one person




Notes

1. Include location of sketch, software
libraries, reference materials, etc.

2. Take notes on how you can improve your
next prototype

3. Other important things to remember

N/A

N/A




Design Concept:

Threaded Pipe Subsystem

Test Number

Probable critical
issue

Test Objective (why)

Test Description (what)

Analysis Method (how and when)

What assumption are
you testing?

Communication,

Performance Measurement,

Risk Management,
Learning/Understanding

What specifically will you test? What
is your hypothesis?

Specifically how will you test, include things like
duration, sequence of test, equipment, pass/fail
criteria etc. How will the results be collected?

1 (Prototype 3)

The threading is
strong enough
and doesn't
break

Performance
measurement

How much force is required
to break the threaded joints.

The pipes will be screwed together
and force will be applied to the
threaded joints to determine the
integrity of the joints

2 (Prototype 3)

Threading
unscrewing
during use of the
tool

The test will ensure
that the tool stays
together during use

The test will measure the
amount of torque needed to
unscrew the the connections
apart

The test will measure the amount of
torque needed to unsrew the threads
using a lever and weights. The torque
will be calculated using the distance of
the lever and amount of weights used




Determine Measurables

Metrics

Level and Fidelity of
Prototype (what)

Kind of Prototype
(what)

Results

Interpretation and
Feedback

What are you testing with your
concept (target measurable
attributes)?

What metrics will you test? What are

the associated units?

HiFi/LoFi Focused, HiFi/LoFi
Comprehensive

Visual, Analytical,
Physical

Observe and record results.

Pass or fail (include
reason) and other

feedback collected
about prototype

Force

LoFi

Physical

N/A

Pass if the pipes
stay intact and do
not snap from
external forces

Amount of torque
required to seperate the
threads

Torque in N*m - Newton
Meters

LoFi

Physical

N/A

Pass if the
amoubnt of
torque needed to
unscrew the pipes
exceeds the
torque expected
during use




Notes

1. Include location of sketch, software
libraries, reference materials, etc.

2. Take notes on how you can improve your
next prototype

3. Other important things to remember

N/A

N/A
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