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University of North Dakota

Payload Number: 2023-07

Payload Name: Measurements of Ozone in the Troposphere and
Stratosphere

Payload Short Name: Ozone Sensors Payload — OSPrey

I) Activities during Previous Month:

(1) The team reviewed the payload fabrication work done earlier, issues and failures of hardware
and software and science reports of the last year HASP balloon flight 2022. Team reported the
answers of all comments / questions asked by the reviewers.

IT) Issues Encountered:
None

IIT) Milestones Achieved:
(1) Team made redesign of the payload body.
(i) A separate file “UNF_Payload Body Design 2023 V1~ is attached with this report for
all new drawings of the payload body.
(i)  Cory made 3-D printed payload body for simulation and model purpose. The details are
given in on page 3.
(iv)  Miguel developed the new microcontroller circuit board design.

IV) Plans for Coming Month:

(1) Fabrication of new payload body based on new design and drawings.
(1)  Fabrication of new circuit board

(i11)  Completing Preliminary Payload specifications and Integration Plan (PSIP) and NASA
integration on-site security clearance documentation.

V) Other Comments:

None
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VI) Team Composition and Organization:

University of North Florida

Name Start End Role Student | Race Ethnicity | Gender | Disabled
Date Date Status
Bolant Communications /Whit
olante Sensors 1te
Diego 01/09/2023 | Present | Payload designand | [JG3- Caucasian Hispanic Male No
bod .. .
Fontan- o Civil/ /White
Ulibarri ME
Medis Microcontroller . . .
Circuits and Data /White Hlspanlc
Analysis
Lovely 01/09/2023 Present EE UG-EE Asian- Non- Female No
Microcontroller iy . . .
Ramos Circuits and Data Flllpan Hlspanlc
Analysis
Circuit board and . . .
Leonard components work /White Hispanic
Cohn Ott 02/01/2023 Present EE- UG_EE CaucaSIan Non_ Male No
Circuits, sensors, . . .
and integration /White Hlspanlc
Cory Pare 03/01/2023 Present ME, Payload body | UJG-ME | Caucasian | Non- Male No
design, Fabrication /White Hispanic
.: Microcontroller . . .
Smajic Circuits and power /White Hispanic
budget
Aryan 02/01/2023 Present Software - UG- Asian- Non- Male No
Programming . . .
Patel Payload design and Computer | America Hispanic
weight budget
Elric Burch | 02/01/2023 Present EE-Sensors and UG-EE White- Non- Male No
payload thermal . .
budget Cherokee | Hispanic
University of North Dakota
resent pace Studies aster- 1 on- ale 0
Sam 01/09/2023 P S Studi M Caucasian | N Mal N
Space . Hispanic
Reams Studies | / White
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University of North Florida
HASP 2023

Cory and other team members decided to make 3-D printing of the payload body. The 3-D printed
body will not use for the flight but for the simulation purpose and will help to make the actual
payload body using CNC machine. The brief information about 3-D printing is given below.

Preparing the 3-D Printer

The UNF HASP Payload — Design # 1 was prototyped using a 3-D printer (Make: Rostock Max V2
Delta Printer). A series of bed leveling strategies were used to get a usable first layer of a bigger size
print of HASP payload body. The SeeMeCNC Delta Calibration wizard was utilized to help bump up
the accuracy of the print as well as provide the usable first layer. Various parameters within the
EEProm of the printer Software were entered in the program to complete the calibration Wizard.
Once the data is entered the spread sheet creates a. gcode that runs a test (fig.1). This test utilizes the
accelerometer probe within the hot end of the printer and touches 10 spots on the print bed. The 10
spots are measuring the offset height of the Z tower. Once the test is done the spread sheet updates
with new values and creates a separate. gcode that is uploaded via MatterControl. This new. gcode
essentially calibrates the printer to a higher level of precision which is essential for larger parts.

(&3 MatterHackers: MatterControl 1.6 - SeeMeCNC = (=] X
FILE VIEW HELP 0 Update Available (sign in)
@ CONNECT | SeeMeCNC Rostock MAX v2 "f 3D VIEW =  LAYER VIEW®
Next Print: 3D v MODEL
Update-Rostock (7) o
Not connected. Press 'Connect to enable... | PrintTime:
0 min
= Filament Length:
0.0 mm
Filament Volume:
0.00 cm?
© Back SETTINGS# CONTROLS=  OPTIONS Estimated Mass:
Unknown
Calibration s DISPLAY
1e, software Print Leveling < o 1
Hardware
EEProm CONFIGURE
B3] G-Code Terminal
Cloud
8 Notifications ot 1
& cioud Sync GO TO DASHBOARD n a
Application Generate << 1/0 >> 1 Go

Fig. 1 GCode

Slicing and printing the HASP Payload
Once the printer was calibrated a .stl file was uploaded to the 3D slicing software- Ultimaker Cura.
(Fig.2) The prototype payload was printed from a Carbon PLA made by Overture. Most of the default
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PLA settings within Cura were kept default except the initial layer speed and retraction settings. An

initial layer speed of 20 mm/s was set as well as retraction was enabled (Fig. 3).

(3 CFFFP_PayloadBody.2 - Ultimaker Cura
File Edit View Settings Extensions Preferences Help

Ultimaker Cura

PREVIEW MONITOR

PREPARE

D Rostock max v2 v @ Generic PLA v ;i Draft-0.2mm
T .
- >
.} - P
£ =
§ =
= e = =4
= =
eSS
v Object list
PayloadB
2/  CFFFP_Pa;
152.4x152.4 x 228

& 20%

Q) off

®

@ 1day 10 hours 41 minutes

419g - 140.43m

Preview Save to Disk

Fig. 2 Ultimaker Cura

Print Speed 60.0 mm/s
Infill Speed 60.0 mm/s
Wall Speed ‘ 30.0 mm/s

Outer Wall Speed 30.0 mm/s

Inner Wall Speed 60.0 mm/s
Top/Bottom Speed t) }‘; 20.0 mm/s
Travel Speed 120.0 mm/s
Initial Layer Speed O f; 20.0 mm/s

Fig. 3 Setting parameters
Once all the print settings were finished the part was sliced and printed
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. (Fig.4 and 5).
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Fig.5 Final 3-D print of the payload body
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