ASAISpace Activities

- present ed to the
Wells Branch Community Library
Science Night

JOMMNVALAIKEC

NASA JOSE IVIatEA ST OGESSES BN
John.W.AI
June 12, 2014

ed@nasa.goV:







d Ropin

Asterol




Robonaut - spring board to evolve
new roboftic capabilities; operate
for exte . 3 ith

fasks, e




(D]
RO
£ g
Qo >
<0
~
(7))
G =
- —
— A
mn A

MSL (2012)

MPF (1997)

MER (2003)




Guided Entry Parachute Heatshie

Powered
Descent

*If you have not seen the video, watch it!
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International Space Station .
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How Big is the interna
ISS is the largest man-made object in space. N
Here’s how it compares to other notable objects ~ International Space Station

lional Space Station?

both real and fictional, all drawn to scale. 356 ft wide
Boeing 747
232 ft long
(71 m)
Football Field
360 ft long
N (110 m)
Space Station V'
(2001 a space odyssey)
1000 ft wide

(305 m) ‘
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Ames Telescience
5 Support Center # Statue of Liberty Saturn V Rocket Space Shuttle Starship
6 WellytTivd Colitamis U3, 305 ft tall with Launcher 181 fttall  Enterprise
(93 m) 400 ft tall (55 m) 417 ft wide
122 m) (127m) 320 fttall

ISS Training

ISS Program Managen
ISS Mission Control
Houston, Texas, U.%.

RMS Titanic
882 ft long

Graphic by Karl Tate (269 m)




What do We Do for\NASA?

O Materials
and
Processes
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Environments
and its Effects



Basic Function o

gtion, Requirements and Certification
Vern‘lcatlon of-Safe’ tyse.o

g Materla

- Flammablllty
- Fracture Control

- Offgassing (Toxicity/Odor)
- Fluid Compatibility (Oxygen, Propellants)

Corrosion/Stress Corrosion Resistance
nermal Vacuum Stability/Contamination)
Analysis
acturing Processes)
ild/Processing (FOD)

- Fracture Control a




4.7 psia established by life
ghout ISS.

- 30% oxy’e' i’r-"'., psia
Airlock. RN, N

» 34% oxygen baseline for the future.

nhanced oxygen testing
aterials.

at WSTF.




M&P Issue

Ground Contamination




M&P Issue
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M&P Issue

Process Refinement

atafoil Label
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Starboard
Solar Array
Rotary Joint




The Space Environment

These threats include:

of spacecraft are exposed — Sun’s radiation (ultraviolet (UV), x-rays)
to many environmental — “Solar wind” particle radiation (electrons, protons)
threats that can be very — Thermal cycling (hot & cold cycles)

harmful to the spacecraft — Micrometeoroids & debris impacts (space particles)

& its operation — Atomic oxygen (single oxygen atom)







Space Environmental
Inadequate Venting
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Battery Box used the ‘wrong’ grade of beta clo
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lonizing Radiation

i : pace Station must perform when

~ exposed €radiation dose environment.
Class S parts d extensively in the electrical
power system (E o) it >
Mil-883B parts used In the ast majority of ISS
avionics hardware.

High quality and reliability of Mil-883B parts in the
late 80’s and early 90’s a direct result of the

Ive industry demands on microelectronics
nilitary or aerospace space

Single Even acts (S
Total lonizing Dose (TID)




D AR —EEEEE—CEE——E——E_——C—b——
- -
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Laptop

Predicted (200 MeV box
level proton testing)
Reboots/Day (radiation)

Observed
Reboots/Day
(radiation)

Service Module
PCS

0.04

0.02

Lab Robotics
Work Station PCS

0.04

0.01

Lab PCS

0.04

0.04

All

0.13

0.08

Predicted Radiation Induced Anomaly* Rate vs. In-Flight Anomaly Ratee

IBM Thinkpad Laptop 760 XD Computers (PCS) on ISS

* Anomalies requiring reboot or power cycling for recovery and not attributable to causes other than

SEE causes




ISS Functional Intefgpts

ISS Functional Interupt Anomalies Potentially Caused by Radiation Induced SEE: 2001 - 2011

Equipment acronyms

Multiplexer

C&T Audio

AlU — Audio Interface Unit
ATU — Audio Terminal Unit
AUAI — ACS/UCS Audio
Interface Unit

IAC — Internal Audio
Controller

RAIU — Russian Audio
Interface Unit

S-Band

ACBSP - Assembly and

Contingency Baseband
ignal Processor

' by function
Video, etc
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OAPS (6)
WAUAI (28)
XVSW (1)

AMDM (7)  OAIU (1) OATU (7)
@IAC (47) ARAIU (1) EACBSP (2)
ASGTRC (1)

Longitude

Unscreened or tested payload syste

suffered hard failures




What’s Next






http://www.spacex.com/updates.php
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//upload.wikimedia.org/wikipedia/commons/9/97/Art_of_SLS_launch.jpg
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Moving Forwar

Human Spaceflight Roadmap
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The Video

J [E] Mars Science Laborato 3 Challenges of Getting t

€ C O www.youtube.com

YU u T“he Q Browse ' Movies = Upload

Challenges of Getting to Mars: Curiosity's Seven Minutes of Terror

JPLnews Subscribe 3

In Memoriam: Ray
Bradbury 1920-2012

Team members at NASA's Jet Propulsion Laboratory share the challenges of



http://www.youtube.com/watch?v=Ki_Af_o9Q9s
http://www.youtube.com/watch?v=Ki_Af_o9Q9s

