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schedule, 200 man-hours left for manufacturing and software devel
dering DAQ and Microcontroller Boards Rev B this week

ture Status
schedule, 75 man-hours left for manufacturing and preliminary testi
o0 minor changes since CDR

t structure components are ready for assembly

as increased by 2% since CDR

DAQ Status Structure Status Budget



Motivation:

ercialization of International Space Station provides a launc
rtunity not only to cubesats but larger 100 kg spacecraft

ecraft are launched on ISS cargo resupply missions, allowing fo
ed configuration and less stress on structure in launch environ

Satellite Technology US plans to offer the FeatherCraft sys
ective platform for payloads of 45 kg or less.

DAQ Status Structure Status Budget



Statement:

kg FeatherCraft structure shall provide suppor
kg total mass commercial spacecraft with reduc
uctural manufacturing time and materials cost, a
le the spacecraft to survive launch to and deploy
from the ISS for a nadir facing mission.

DAQ Status Structure Status Budget



Data Acquisition
Structure Design: | Vibration Testing: | System: Software:

Design meets all structural Test Data can be
8 ) Model (STM) Saves CSVs for
Level 1 physical collected for up to .
) undergoes Excel analysis
requirements

. ) one hour
vibration test

Design meets 50%
Level 2 reduction
requirement

STM shows no Software outputs
failure PSD plots

GUI allows control
of test settings and
analysis

STM exhibits
Level 3 predicted modes
within 10%

Project Overview DAQ Status Structure Status Budget

Real time PSD
plotting



- 28
SURREY @/7\_@
/@
CON OPS: e
1. Design structure to meet 2. Perform vibration test 6. Interface with the Kaber

all requirements, and analyze Deployment System and deploy
manufacture STM, design accelerometer data from the JEM airlock
and create DAQ system ' ‘ '

BS 2l

7. Possible Orbit Raising
Maneuver and 5 year
mission lifetime

3. Final testing and

integration with 4. Integrate with p <
avionics and other bus 1SS resupply vessel

components 7z - i

S

\M 9
ayload'and_
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Critical Project Element

Mass of structure below 5 kg while
surviving launch to the ISS (FR 1
and DR 3.1)

Manufacturing Challenge

- Creating a composite mid-panel with little composites
experience
- Precise manufacturing to fit the entire structure together

Support of up to 60 accelerometer
channels in DAQ system
(DR 5.6.1.1)

- Taking time to precisely solder components for 16 channels
- Successfully implementing USB protocol with the
microcontroller

CPEs (time and cost of material and vibration test) no longer as cr

Project Overview

DAQ Status Structure Status



aI Path:

Winter Break WkaWkaWkaWkaWkaWkaWkaWk Wk Wk

[ MRR | 7w ] [auma | e ' |
=
\\\\\\\\ \\\\\\\\ Delivery, manufacturing

and assembly of the

\\\\\\\\§ structure represents the

critical path leading to

L vibration testing and model

validation

Week 15/Week 16|Week 17

o]

|| SFR || PFR

[~]

Legend:
al - Structure

- Electrical Hardware

00 - software
@ - Testing
NE - Margin

Structure Status



Structure
Electrical Hardware
Software

DAQ Testing

Vibe Testing

Project Overview

itical Path:

Week1l Week2 Week3 |[Weekd4 Week3S Week6 Week7 [|Week8 [Week3 Week10 Weekl1ll Week12 Week 13 |Week 14 [Week 15 |Week 16
|
m [ ISDSIISFRIIPFRI
14l Full Scale
1 Test
|

TRR AlIAA

N

DAQ Status

Soldering and testing of the
DAQ boards (3 in total)
considered critical path as
they require multiple
iterations for full functionality

Structure Status

o




ANUFACTURING STATUS



:_ ___________ 1
" ———————— — — — -I
I Data Acquisition Boards |
| (8 Channels per Board) | I
| |
I y I Parallel Bit
I | Data Bus
| Signal siapcs | ]
Accel PL Conditioning (one 8-input | . Micro-
Channels I, > 1
(At o & (one per acc ADC per 8 acc 1-1|—-5v Controller
channels) | channel) channels) | Board
>4 kHz I I
sampling |
frequencyl | I
| | USB Drive with DAQ
I J. ] Software
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SURREY Legend: @/’g\‘@
SATELLITE TECHNOLOGY US D- Complete “ )
Scope: (CJ- Future Work -

Microcontroller Board DAQ Board Hardware . Data Analysis Software
Microcontroller Software
Hardware (x2) (PC)
Accelerometer - -
— DAQBoard Interface | [ Interface USB capability Gul
[ - A Data Analysis:
L programming Support M1C Board Interface || Application/ - -
Framework: 20 hours
Power Regulation: - Lol Filter: — || USB Comm.
— 10 hours ADC Driver: Protocol: 1 hour
8 hours —
45 hours
" Charge Amplifier:
A USB Co;nrr‘n. Protocol: = - L] Real Time Data
ours | Integrate S/W Display: 8 hours
components: 10 hours
— ADC: 15 hours
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Legend:
@ Percent Complete

dule:

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10

UUSB Software Development on PC

Jan 10-Jan 1616 Jan17-Jan 2316 Jan24-Jan 3016 Jan31-Feb 616 | Feb7-Feb 13'16 | Feb 14-Fen 2016 | Feb 21-Fen 2716 | Feb 28 - Mar§ 15 | Mar6 - War 12'16
simitlwitFls|s/uT|wT|F|s|s/uT|wTiFls s/mytiwlrlelsls|ut|wr]F|s|s|n| 1w T|F|s|s|u|T|wg|rls/slulriwlelslsiultiwrgls
Microcantroller Software Low Level Data Transfer — : q Today |4 TRR FU” Sca|e 1
GUI Struchure in Pyihon — I Test
Lead Time for Hardware Rev A — 1
Lead Time for PCB Boards RevA — !
P T— e :
USE Framewark on Micracontraller e I
Board Assembly Reyv A 2 |
USB Software Development on Microcontroller H—
C Interface Software Development il
UC Board Rev A TestingModifications 4’#
DAC Board Rev A Testing/Modification #}
e ———

Data Analysis Software on PC =— } I I

Real-Time Plotting on PC

Outputta .csv and sk on PC ¥

Order Boards/Lead Time RevB

’_—'L_

ssemble Boards RevB

Functionality Testing DACQ Boards Rev B

Functionality Testing Micracontroller Board Rev B

Full System Functionality Test
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roller Board: Power Sectic

nts have been populated

ty tests have prompted parts replacement and re-testing
onstant output voltage that varies with input voltage due to regulator da
Solution: replace switching regulator

ulator goes into discontinuous mode due to small load currents
Solution: larger inductor, add load in parallel to guarantee min load requirements

Feedback Guarantees min

LM2596 [4 R : 0\:2?.‘? ........... : .
5.0 uipd TR 0V : o microcontroller
2 33ul | ¢ PoOTL
3 —— Loyt :
ON D 220wt o] i Rev A:
ON/OFF GND IN5824 . - EALSAVAN/m\1e}
— — — g 57% Complete

16 Hours Remaining
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Boards:

All testing components have
been populated

(100%, 15 man- hours)
Functionality testing is under
way to verify design (20%, 27
man-hours)

Tests will tell if re-design is
necessary for Rev B
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Microcontroller Software:
Data Handling 8 : '?gr;:lgct?npleted

= Receives data from 64 USB Capability
accelerometer channels
= Stores and forwards data

to the TX buffer (USB) Application Framework
= TX buffer is polled by

computer for quick data ADC Function

transfer

Integrate SW Functions
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Data Collection Software: =%
- (] - Complete
Software Setup Data Handling | (3- 1o Be completed
Software Flow: GUI Structure | USB
1) Setup for test Communications
2) Start test Software :
3) Pull data via USB o —| PSD Calculation

Configuration

4) Apply filters ——
5) Convert to PSD Debug Log — Digital Filtering
6) Update plots
7) Repeat3-6 —
8) Stop test .exe Compiling

9) Save test report

— Real-Time Plotting

LibUSB .dlII Output to .csv and
Xlsx

Compiling

Project Overview DAQ Status Structure Status Budget 18



ANUFACTURING STATUS
UCTURE



Design — Structure:

30”x 30”x 19” structure, designed to weigh 4.48 kg

ts are assembled with Scotchweld 2216 epoxy and 8 steel faste
washers and helicoils.
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FeatherCraft
100 k

Structure SST-US Component
Analogs
(5 kg) ' D
4 Changes since CDR 195 ke)
| | |
1 B T T
COIUMASSANNN /s Lo Tab Inserts W | Propulsion
(x4) : Inserts Brackets [} | Unit
B ————— |
I
' ' : ' Designed and | | welar
, : I : Panels (x3)
Radiator Side (x2) I Mid-Panel| Manufactured ' |
I In-House : .
ed and Outsourced : | Avionics
____________ |
: Payload
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s Since CDR - Brackets:

prompted the addition of W shaped brackets around the columns, in
adhesive area

of pre-preg fabric cured on a mold

anufacturing during week 5

ncrease due to W-brackets: 20 g

ot increase project cost

assembly to the end of week 6

Project Overview DAQ Status Budget



SURREY

SATELLITE TECHNOLOGY US

Structure Scope:

Structure Surrey Components
Columns Solar Panels (x3)
Side Paf\el, Top Panel, Avionics (- Complete
Radiator Panel (] - To Be Completed

Middle Panel: 13 hours Propulsion Plate
Tube Inserts: 12 hours Payload

Tab Inserts: 10 hours

W-Brackets: 40 hours

Project Overview DAQ Status Budget 24



Payload Mass Analogs

vionics Mass Analogs

Cut Tubes to Size

ube Inserts Material Testing
Solar Panel Mass Analogs
Mid-Panel Layup Practice

ube Inserts

Panel Characterization Tests
Mid-Panel Lay up

ap Insert 3-D Printing
-Brackets Mold

Mid-Fanel Water Jet Cutting
dhesive Testing

Radiator Compression Testing
Potting Material

-Brackets Lay up

ssembly

HALE Components

DAC Box
HALE Assembly

Legend:

@ Percent Complete

chedule: Tosk
°
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10
Jan10-Jan 1616 Jan17-Jn23'16 Jan24-Jan 3015 Jan 1 -Fe0 616 Fen7-Feb 1316 [Feb 14-Fed 2016 [Fed 21-Feb 2716 e 28-Mar§ 16 Tar - Mar 12118 ar 13- ar 19°16
siwitiw/t{F/s s wi|w T|F|s|s|/m 1wt F|s|s/m T wrFs s uT/wr F[s|s|ur|wr|F|s|s|nv|wFs s uT|wr|F|s|s|u|T|wT|F|s|s|uT|wrFs
| I i | : : I+
|4 Today | TRR FU” Scale |
| | |
= | : Test :
e I I I
| | |
— I |
L, | |
I | |
T_' ‘ I I
] g I I
| ’ | |
| I | |
| | |
| _’_] | |
| [ | |
| N | |
| | |
1 N | |
I = I
| ) |
I ey I
1 T 1
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luminum honeycomb core

rbon fiber pre-preg (contains
sive to bond to honeycomb)

B Test Panel
B Middle Panel

|

50 in

l
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FAdhesive testing

—

Test Panels:

100% Complete Bending Tests
Natural Mode Tests

(2 12in

Simulates tab interface
for insert testing

|
4,00 in L W27 0N
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t Cutting in Physics 2.14 i
ent ]
Mid-Panel: ]
67% Complete 29.74 in
13 Hours Remaining l
]
v |
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ds from the
id-Panel to the

ed and adhered
otchweld 2216

ending test on

Tab Inserts:
13 Hours Remaining
for testing and
printing

Project Overview

DAQ Status

1
|_—  RADIATOR PLATE :

555
Ny |

INSERT
TAB 1

wi

cv

Panel support

Structure Status






EEF Amount

EN Amount

Current Budget CDR Budget
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® Budget:

B Yet to Buy
M Shipping/Margi
Waterjet Cutting

B Aluminum Hone

B Inserts/Fastners
u Void Filler/Adhe
= Aluminum Cor

i C.F. Tubes/Pa

Actual Budget Or CDR Budget
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Difference: |, $313.78

Actual Budget
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DAQ Status

CDR Budget

Structure Status Budget
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DAQ Status: Structure Status: Budget:

FBD Baseline Design Overall
Scope FBD Structure
Schedule Tube Inserts DAQ
uC Board Brackets
DAQ Boards Scope
uC Software Schedule
Data Collection SW | Mid-Panel
Test Panels

Final Manufacturing
Tab Inserts




Slides:

ructure: ucC: Requirements: | Risk:

Adhesives Harmony | FRs Foam
A Transport
DAQ Box Drivers | Structure Table | boor

Late Materials
Bracket Mfg DAQ Table ——
Mass Budget No data save

Mass Analogs Frayed panels
Adhesive underperf.

Tube Inserts Long mifg. Step 4
Long Vibe test

Edge Close Out No mass analogs S'(_GLS

Mode no match

Adhesive fails assy

USB slow

LPF corrupts data

CA corrupts data

ADC fail

Power Fail

uC not program
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Legend:

4 Testing 20% 8 lcrilr;zg:ss
' erVIew' Complete (J- Future Milestone

Tube Insert Mid-panel [ DAQ Component SW Communication
Pull Test Bending Tests | Functionality Tests Functionality Test

Adhesive ] [ Tab Insert ) v I

Verification Tests Bending Test ITLL DAQ
Comparison Test

f( Final Vibration }

1 Test




est Plan:

nent functionality tests
med during assembly
SS

-level verification test
g NI DAQ and small vibe
in ITLL

Y will be tested under
termined vibration

from NI will be used as
omparison for DAQ

. &’ g o
* L3 v
% & e & LIRS

Input Signal

Return Signal

: S DAQ

. ': € J»J\ -

GUPPY

Retur

PS DAQ



S
216 and 3550 has arrived

ges since Fall

lass beads instead of wires for bond line
etal stir sticks instead of wood

ew oven for curing

ned Tests

uminum block to mid-panel test piece pull test — week of 2/
Panel to ACP Panel — week of 2/7
ing Glue practice and Potting Glue to Epoxy — week of




inum and acrylic
ing final board shapes

ides safe housing for
itive boards




Manufacturing:

achined from extruded aluminum — design completed by



udget — STM:

P Composites panels
me in just under
xpected mass

o 1,28kg vs 1.33kg expected

ddition of “W”-brackets
.22kg expected

ign still under mass:
.48kg

ACP Panels

Mid Panel

Adhesive

Tubes

Inserts

Brackets

m

1.28

1.18

A7

71

.33

22

Total:




OBDH
AOCS
Magnetometer 2 1.25
AQOCS Torquer 3 1.5
AOCS Wheel 3 1
Communications 1 10
Power 1 11
Propulsion 1 12

300x150x30

30x90x130

90x250x40

R109x100

190x135x60

335x300x80

305x305x255

85 hours of work

Aluminum, Steel
Aluminum, Steel

Aluminum
Aluminum, Foam
Aluminum, Steel

Aluminum

Aluminum,
Aluminum
Honeycomb

Complete
Complete

Complete
Complete
Complete

Complete

Complete




Top Panel

Rockwest Composites-Square Tubin
Helical Insert

A

=) .

Top Panel
Tube H Bond Line

Side Panel /
Bond Line

|
1
|
1
1
1
1
1
1
|
A

Pluglnsert

: 1111 ENGINEERING
SECTION F-F BOULDER, CO 803
SCALE2: 1

performed above expectations — the interface is ¢



OSE OUT:

on Method - Tabs:

1=

d mill or router table
fly cutter to clear core

ere panels interface
ns

Epoxy Fill In Method-
Exposed:

= Use block to push cc

from edge
Fill with Scotch



ctional Requirements:

The Feathercraft structure design shall have a mass of less than 5 kg.

The Feathercraft structure design shall reduce manufacturing time and material cost from SST-
US’s typical spacecraft estimates.

FeatherCraft Structure shall be designed to deploy from Kaber Deployment System on the ISS.

FeatherCraft structure design shall interface with SST-US-provided spacecraft components and
mission design.

An equivalent manufactured STM of the FeatherCraft structure design shall be used to
demonstrate the feasibility of the FeatherCraft structure through a random vibration test to the
requirements of NASA GEVS documentation.
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Structure Requirements e

1 Structure design shall have a mass < 5 kg & Demonstration

2.1 Structure design shall cost < $20,000

2.2 Structure design shall take less than 9 months to manufacture & Demonstration

2.3 Structure design shall require less than $80,000 labor

3.1 Structure design shall exhibit no visual deformation on vibration Test

3.2 Design shall be less than 30"'x30"'x19” Inspection

4.1-4.3 Design shall hold solar panels and prop plate Test & Demonstration

4.4 Design shall have prop box Demonstration

4.5 Design shall have mid-plate Inspection

4.6.1 Designed mid-plate supports 32 kg on top Demonstration & Test

4.6.2 Designed mid-plate supports 45 kg on bottom Demonstration & Test

4.7 Radiator panel shall dissipate 100 W heat

4.8 Design shall have open aperture on nadir side Inspection

4.9 Components shall have space heritage

5.1 STM shall be made to above specs Inspection

5.2 Vibration test shall be performed correctly Inspection

5.3 STM shall support all required weight Demonstration

5.4 STM shall be foam-wrapped during vibration test Inspection 50 |
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SATELLITE TECHNOLOGY US 'y
DAQ Requirements I

5.5.1 Shall 4 accelerometers on structure during test Inspection
5.5.1.1 Accelerometers shall be movable during test Demonstration
5.5.1.2 Tri-axial accelerometer on mid-panel Inspection
5.5.1.3 Accelerometer on Velcro-ed panel Inspection
5.5.2 PSD plots shall be saved Demonstration
5.6.1 DAQ design shall be capable of 20 accelerometers data transfer Analysis
5.6.2 DAQ system shall include at least 1 tri-axis and one single axis accel Inspection
5.6.2.1 DAQ system shall include 2 boards with 8 accel channels each Inspection
DAQ system has charge amplifier, low pass filter, and ADC for each
5.6.3.1-5.6.3.4 channel and 2 kHz accels Inspection
5.6.3.5 Microcontroller/SW shall transfer data faster than 4 kHz Demonstration
5.6.4 Software shall display PSD plots realtime Demonstration
5.6.4.1 Shall be able to run DAQ SW on any Windows computer Demonstration
5.6.5 SW shall save data as Excel files Demonstration
5.6.6 Data shall be transferred via USB after test Demonstration g1



roller Software:

leve| USB data transfer = Sets up system configuration, core
Harmony Framework — processes, driver setup(USB, timer)
= USB device layer initialization

int main

{

=  Maintain system:
o Drivers (USB, timer)
o Device Layer Tasks

{ = App Tasks

<€ o Where the data transfer actually occurs

o Read data from RX buffer

o Read data from each 16 bit data bus

o

SYS Initialize();
while

Write data to TX buffer
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Microcontroller Software/Drivers:
SYS APPLICATION e Application Calls Driver — to use
functions/services
* Driver calls system services & PLIB to
DRIVER service application call

e System tasks:

* Those things specific to
PIC32MZ2048H144
* State machine:

State Machine l * Allows for organization

* Clear depiction of states
e je. On vs off
* Controls access

PLIB

53



oes not attenuate to 1.29 grms

y: 1 Likelihood: 4 -

ected foam attenuation is not a failure in the design but a conseque
an unfamiliar material

re Mitigation:

evelop fast method of computing modes with a change in attenuated vibration loads
erform small-scale foam tests in ITLL and measure experienced acceleration

nse After:

p test and continue at SST’s discretion with either a new model or with the structure r
ctly to table and a vibration table setting of 1.29 grms

igation Severity: 1 Likelihood: 3 -




re Fails on the Way to Vibration

i 5 Likelihood: 2

ure will need to be fully assembled with adhesive before transferrin
tion test facility, and transfer will likely have more loads than the vibra
tself

re Mitigation:

rap structure at least as much as it will be wrapped during vibration testing

rive slowly and carefully
ild box for transport

se After:
emergency adhesives / tape

ation Severity: 5 Likelihood: 1 Total: 5




re does not fit through door

3 Likelihood: 1 -

e cautions will be taken so that this challenging inconvenience doe

e Mitigation:

easure all doors and structures the STM must fit into and develop path to transfer vehic

ation Severity: 3 Likelihood: O -




Is are not received on time

' Likelihood: 2 Total: 8

erials for structure have been received except potting material, w
ot have significant dependencies. Thus this concern has been allevi




stem data is noisy

y: 2 Likelihood: 3 -

ystem has many complex systems that need to be integrated togethe
or noise before going to vibration test where more unexpected noise
porated

re Mitigation:
est completed DAQ system on ITLL vibration table and analyze results
ommunicate with Cascade Tek about what signal effects to expect

se After:
y software filter to data after test day

ation Severity: 2 Likelihood: 1 -




stem cannot save data

i 5 Likelihood: 1 Total: 5

zes for test are large and also need to ensure permissions are correct
are to be used on any computer

re Mitigation:
est software with fast data transfer on as many Windows computers as possible

nse After:

tempt to retest or use CascadeTek’s data to complete requirements

itigation Severity: 2 Likelihood: 1 -




ctured Carbon Fiber panels are

seiivoos:2 [

e-cutting is performed by team, many imperfections could be create
e Mitigation:

anufacture test pieces
evelop metric to evaluate what imperfections are acceptable

nse After:

e spare pieces to manufacture again

model the structure with these imperfections and test if the imperfections do not ca
pected failure

igation Severity: 1 Likelihood: 3 -




ive Underperforms:

e lihood: 3 -

e high margin, adhesive are least predictable and most critical com

ation Before:

est adhesive on carbon fiber in small scale (completed)

est adhesive on larger masses similar to payload analog

urchase extra glue, extra VELCRO, and other fast adhesive methods
onse After:

periment with different bond lines and attempt to use more glue
e backup fastening methods on test day

igation Severity: 5 Likelihood: 2 -



cturing takes longer than expect

4 Likelihood: 2 Total: 8

acturing in the machine shop is essentially complete, and the comg
as been very open so far this semester so scheduling is not an issue




ion Testing Takes Longer Than 8

i 5 Likelihood: 2 -

et hinges on paying for an 8 hour testing day and if testing is not com
ures will need to be taken to pay for another day or use table after ho
re Mitigation:

Practice entire process of moving accelerometers and unwrapping/rewrapping structure

evelop time estimates for each test and off-ramps to complete test more quickly while sti
eeting requirements

nse After:
not be able to reschedule

igation Severity: 4 Likelihood: 1 -



alogs are not prepared in ti

5 Likelihood: 1 Total: 5
nalogs are complete




ed modes in vibration test do
edicted model

y: 1 Likelihood: 4 -

pected modes do not necessarily mean failure, but team model of st
be validated

re Mitigation:

Create many possible profiles of structure modes based on calibrations and first tests
onsult PAB members and faculty to verify model should be correct

nse After:

tempt to match modes with prepared model profiles
ructure is not experiencing failure, continue with test and analyze results after test

igation Severity: 1 Likelihood: 3 -



ive bonds break during assembl

y: 3 Likelihood: 1 -

ive strength is largest variable and may not withstand other elemen
bly

re Mitigation:

nalyze assembly plan with possible points of failure

repare schedule and budget for spare gluing time and spare glue

nse After:

glue failed components

igation Severity: 2 Likelihood: 1 -




mmunication protocol does no

at necessary speed
ty: 5 Likelihood: 3

ommunication currently has large margin but fast data transfer must
ved for quality data to be collected

re Mitigation:

Use development board to demonstrate USB protocol capabilities (In progress)
onse After:

xplore different USB transmission schemes
periment with other protocols such as Ethernet

itigation Severity: 5 Likelihood: 1 Total: 5




ass filter corrupts accelerometer

y: 4 Likelihood: 1 -

ass filter is necessary to signal processing but adds complexity to de
e Mitigation:

est low pass filter circuit and model frequency response
onse After:

erform digital filtering on circuit instead
vise board and reorder

itigation Severity: 2 Likelihood: 1 -



Amplifier corrupts signal

4 Likelihood: 2 Total: 8

amplifier will be created by team and as such includes variability t
t influence data

e Mitigation:
st charge amplifier circuit and demonstrate its capabilities with accelerometer data

nse After:

build circuit, revise board

itigation Severity: 2 Likelihood: 2 -



orrupts / Cannot Transfer Sigha

5 Likelihood: 2 -

re essential to the transfer of data from sensor to microcontroller

e Mitigation:

horoughly familiarize with ADC specs

eview ADC schematic with PAB members

tilize former team’s knowledge and prior experience

ug on board
e board and remanufacture

ation Severity: 3 Likelihood: 2 -



distribution fails or destroys

nts
i 5 Likelihood: 1 Total: 5
ctronics are power-sensitive and all failures will be considered befor

re Mitigation:

nclude fuses, zero-ohm resistors, and voltage regulators for circuit protection
reate plan to verify functionality of power section before powering critical components
nse After:

ove damaged component and replace from available resources
ork board design and remanufacture

ation Severity: 4 Likelihood: 1 -



controller Cannot be Programme

i 5 Likelihood: 2 -

controller required for data transfer speed is more complicated than
s previously used by team members

re Mitigation:

se development board to program microcontroller (In progress)
ead literature and programming manuals

nse After:

ilize more team resources to debug and revise board
development board while designed board is in work

ation Severity: 4 Likelihood: 1 -



etailed Schedule:

Week 5 Week 6 Week 7 Week 8 Week 9 Week 10

Feb7-Feb 1316 Feb 14 -Feb 2016 Feb 21-Feb 27 16 Feb 25 - Mar 5 16 Mar 6 - Mar 12 16 Mar 13 - Mar 1916
s[m[T[w|[T[F|s|s|[m[T|w|[T[F|[s|s|[m[T|w|[T[F|[s|s|[m[T|w[T[F[s|s|[m[T|[w[T]F] s[m[T[w[T[F]s

Name

Potting Material —
ssembly Cycle 1 - Tube Inserts _-I_ ! TRR FU” Scale
ssembly Cycle 2 - Frame : Test
ssembly Cycle 3 - Side Panels 4’_1‘_]; I :
ssembly Cycle 4 - Avionics, Payload

ssembly Cycle 5 - Solar Panels




bly & Testing:
-track to start assembly on 2/16

Completed preliminary test with cardboard
o Assembly Procedure Created

yrell Foam is here and being used for
esting
o Attenuation Testing

© Wrapping examples & practice

ibration Testing date set - 3/18 :

Test Plan developed, being reviewed by Surrey & |
ascade Tek ’



erts are bonded into columns
Plate
erts are bonded into tabs

blies are cured in thermal chamber



Step 2:

ble frame

nstall Propulsion
late and Radiator

stall Middle Panel




Step 3:

ide Panels

sure proper alignment
thin structure

ply pressure on glued
ponents

thermal chamber




mbly block
figuration

e STM in thermal
mber

avionics mass

tors

g of mating surfaces
Top Panel with glue
in thermal

ock for curing




lar Panels

esive (Side)
cro (Top & Side)




