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Designing a 3D Printing Lab at Collins Aerospace i

Problem Statement

Since 2022, there has been a reported need for a

designated area for 3D printers in the PR4 & PR7
puildings of Collins Aerospace, which implies that the
production cost of fixtures will
production of these, by an external supplier, results in a

be affected. The
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Measure

Descriptive Statistics

Historical Data

Descriptive Statistics: August Print Time (hrs) at PR-4 and PR-7 Descriptive Statistics: September Print Time (hrs) at PR-4 and PR-7

cost Increase of 75%, which the company seeks to reduce
by having its own laboratory of 3D printers.

Voice of the Customer

Internal Client: 3D Printer Users

You were trained to utilize the 3D printing equipment. The materials you need are always available. The equipment receives preventive maintenance
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44.4% of internal customers expressed they have not been

stics Statistics
Variable Total Count Mean Sum Minimum Maximum Variable Total Count Mean Sum Minimum Maximum
Print Time (hrs) PR-4 25 20.78 519.50 3.00 72.00 Print Time (hrs) PR-4 33 1945 642.00 2.00 88.00
Print Time (hrs) PR-7 78 476 371.55 0.67 23.00 Print Time (hrs) PR-7 33 10.73 354.20 1.63 19.42
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Statistics

Descriptive Statistics: October Print Time (hrs) at PR-4 and PR-7

trained to use 3D printers. Also, 44.4% expressed that the

materials are not always available and 22.2% expressed that

Hou

the equipment does not recelve preventive maintenance.

External Client: Departments that obtain 3D printing services

You are satisfied with the 3D printing services.
10 responses

90% of external clients expressed

A that they are satisfied with the 3D

Y

CTQ Analysis

printing service.
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Graphs

Type of 3D Printer Used in 16 days at PR-4

Variable Total Count Mean Sum Minimum Maximum g reater
Print Time (hrs) PR-4 26 15.93 414.20 1.00 84.00
Print Time (hrs) PR-7 38 7.19 273.05 1.03 39.02

255572

Print Jobs
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The PR-7 building presented

October 2023.
utilization from both buildings

In  August
September
October

were $154.470.

utilization of 3D
printers from August 2023 to

The total

was  22.45%,
25.04%, and
17.12%.
savings from August to October

The total

Type of 3D Printer Used in 16 days at PR-7

Ultimaker 3
Ultimaker 5
Markforged

Ultimaker 3
Ultimaker 5
Creality

During 16 days of collecting data, the 3D printer models used
were identified. In PR-4 67% of the print jobs were done
using the Ultimaker 3, 22% with the Markforged, and 11%
In PR-7 66% were done with
Ultimaker 3, 32% with Ultimaker 5, and 2% with the Creality.
Overall, the Ultimaker 3 was the printer model most used.

with the Ultimaker 5.

Printers Specifications

Printer Model

Building

Size (inches)

Time used

Material used

Need Drivers CTQs (Requirements)
Personnel trained to use the
— different types of processes
(3D printer, materials)
Availability of
3D printers at all ( Q - . )
q _ uantity available according to
times > the use of the 3D printers
Implementation ) g
Of a SpeC|a||Zed Located according to their
area for' 3D inventory _..\ greatest use
N printers y availability
_b
Low inventory notification and
continuous inventory monitoring
Adequate N N Printer
Accessibility | Desired service can be easily
ordered N umber
\. J
1
D d material b ly
" found and ordered 2
3
SIPOC 4
5
6
Suppliers Inputs Process Outputs Customers 7
e Collins * Design * Fixture ¢ Collins
Aerospace » STL File Create Design Aerospace 8
* Ecript (Internal « Filament N 9
SUppllEl‘) e Glue STL File
l 10
s Dynamism » Filament Slice and Determine
Amazon Basi Settings
.GCOT File 11
0 2l bl * 3p bl Choose Filament and 12
¢ Filament 3D Printer
* MatterHackers * 3D Printer 13
e Filament Run 3D Print

e Humidifier

Creality CR-30: PR-4 26°x21.57x 167 No data. No data.
Creality CR-10 Max: PR-4 22”x 35.5” x 38” No data. No data.
Zortrax M200: PR-4 187x 13.5”x20”x27” Broken. No data.
Markforged X7: PR-4 22.25”x 17.75”x 35.65” 2,059n 35min. | Prints Completed: 305
Creatbot F430: PR-4 24.75” x 19.10” x 277 960h 27min. No data.
Ultimaker 3 Extended: PR-4 13.25”x 15.25” x 19.25” 29d 12h. 1901.40m
Ultimaker 2 Extended: PR-4 13.5” x 16.55” x 28.65” 19,166h. 1,135m.
CORE 1: 33d 9h. CORE 1: 765.99m.
Ultimaker S5: PR-4 19.25” x 16.25” x 46.5”
CORE 2: 1d 10h. CORE 2: 119.28m.
Creality CR-10 Max: PR-7 227 x 35.57x 38” Broken. No data.
Creality CR-10 Max: PR-7 227 x 35.57x 38” No data. No data.
CORE 1: 25d 16h CORE 1: 528.56m
Ultimaker 5: PR-7 19.25” x 16.25” x 46.5”
CORE 2: 6h 38m CORE 2: 0.45m
Ultimaker 3 Extended: PR-7 13.5”x 16.55” x 28.65” No data. No data.
CORE 1:76d 21h | CORE 1:1,237.34m
Ultimaker S3: PR-7

19.3” x 15.5” x 25.1”

CORE 2: 3d 10h

CORE 2:41.92m

Histogram
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In the historical data, there was a higher variation in the
fixture printing time at PR-4 and more atypical values than at
PR-7. Looking at the frequencies it was noted that PR-7
produces more quantities of the same fixture than PR-4.

Pareto Chart

Downtime of 3D Printing Usage

90%

Improve

UN Sustainable Development Goals

DECENT WORK AND () INDUSTRY, INNOVATION
ECONOMIC GROWTH «J ANDINFRASTRUCTURE \

™
SCAMPER

Substitute not working 3D printers for new

ones.

e o ' PR-4 and PR-7 can combine their resources to
3D printing can be adapted for different improve the utilization of 3D printers.
applications by exploring new materials,
techniques, and software that can create more Develop standardized procedures by
complex structures with greater accuracy. combining the expertise of the engineers

across PR-4 and PR-7.
Workers can adapt in giving ideas for fixtures
SCAMPER if the company promotes its capabilities. Modify the workers' continuous improvement
form so it has a section for 3D printing ideas.
An area at PR-4 with desks not being used
P can be transformed into a 3D printer lab. Modify who is able to obtain materials for all
utto Adapt 3D printer users, this will reduce downtime.
Another Use :
3D printers can be used for other purposes
such as creating prototypes or producing Discard 3D printers that are not being used or
spare parts. do not work.
Rearrange the layout for better access to

materials and 3D printers to improve
efficiency and reduce downtime.

Suggestions

Suggestion 1: Create a 3D Printer Suggestion 2: Improve the
Laboratory Continuous Improvement
Platform
Prototype Design Suggestion Form
276.8130 5.4433
\ \ EMPLOYEE INFORMATION
16'2\500 Name:
' EM 12.0000— 3 4 Emplo.yee ID:
Reports to:
9 Department:
Date:
‘ Job Title:
84,0000 23.9501 26.2500
rrrrrrrrrrrrrrr Materials not used Damaged machines ’
SUGGESTION- SCHEME GUIDELINES/ NOTES
10 Enter any guidelines or notes that you wish to
. . . 16,3099 communicate, here.
' 344.0625
M O re th a.n 80% Of th e d Owntl m e Of 3 D p r I nte r u Sag e I S | 109.6418 Example: Current situation. Describe in detail the present
. . 301.7500 2 practice, condition, or method. Include the attached
that printers that work are not being used decumentaton f heprolem (fpossic)
) 8410000 | |5.5959 Tool
Dra
1
S Why’
y S SUGGESTION
Describe your suggestion here.
Whv? L4 Why are the 3D printers not being | Example: Describe your proposed improvement. Include how
y: used? 33.8586 it improve your job or job of others, add value to customers
) 14 5157 and what specifically is your concern that is being addressed
7 229499 13 243135 ¢4 12 23.6471 8 239182 11 T (lost time, wasted use of material, return of goods,
L ~36.0000— 60111 inefficiency, etc.) Attach benefits and resources needed.
[ Why? ] e Why are some 3D printers difficult to use? 138 4058 -
17.6303 ' i o
18.7794 18.6546 17.7492

b hv? e Why do the 3D printing engineers not
[ Why: ] understand the process and the operation of the

3D printer?

b [ Why? ] e Why are there no clear or specific instructions (SOP) of

how to use the 3D printers?

b[ Why? ] e Because 3D printer users are not trained

The reason why printers are not being used Is that users
are not trained to use 3D printers.

Cause and Effect Diagram

Method
Measurement Maintenance Material
Design Clients — Inventory
Problem
Schedule Experts Software
3D Printer Downtime
Placemen t Access — Usage
Labeling Availability — Difficulty —
Environment Expertise I— Damaged
Skills Machines / Technology
Training
People

The problem statement indicates that 45.45% of 3D
printers are not being used. This percentage represents
80% of the downtime.

Suggestion 3: Provide Training for 3D Printer Users

© 3D PRINTING

ACADEMY

The estimated cost of setting up the 3D printer lab and
providing training is $91,143.34. By using the lab and
Increasing Its utilization to 30%, the company can save
$860,557.10 per year. The ROI for implementing the
suggestions Is 844% and its Payback Period Is less than 2
months.

Standard Performance Visual
Operating metrics: management
Procedures tool:

Equipment utilization rates

Feedback from employees Kanban

(SOPs)



	Slide 1

