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• NASA Vision: 

Greg Davis 
Chief Technologist 
Mechanical Systems (Division 35) 
Jet Propulsion Laboratory 
California Institute ofTechnology 

NASA's Vision and Mission 

- To improve life here; 

- To extend life to there; 

- To find life beyond. 

• NASA Mission: 
- To understand and protect our home planet; 

- To explore the universe and search for life; 

- To inspire the next generetion of explorers 
as only NASA can 
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. -- JPL's Mission 

We enable the nation to explore space for the benefit of humanity. 
Our Mission IS : 

1. To explore our own and neighboring planetary systems 

2. To search for life outside the Earth's confine 

3. To further our understanding of the origins and evolution of the 
Umverse and the laws that govem it 

4. To make critical measurements to understand our home planet 
and help protect its envIronment 

5. To apply JPL's unique skills to address problems of 
national significance and security 

6. To enable a -Artual presence throughout the solar system by 
creating the Interplanetary Network 

7. To inspire the next generetion of explorers 

JPL is an Operating D~ioil Of Caltech· Q) .. 

JPL has a dual Character: 
• A Federally-Funded Research and Development Center 

(FFRDC) under NASA sponsorship, 
• A diVISion of Caltech, staffed wrth 5,400 Caltech employees, 
• Director IS a VIce-President of CaHech 

JPL Is a mBjor national research and development (R&D) 
capability supporUng: 

• NASA programs, 
• Defense programs and Clvlhan programs of national 

Importance compatible With JPL capablhtles 

• JPL IS a child of Callech founded In 1936 as a graduate 
student pmleel under Professor Theodore von KIIrman 

, JPL led the development of US rocket technology In VIMIII 

, After Sputnik, JPL was transferred to NASA upon rts 
creation In 1958 

• JPL developed the first U S satellite, Explorer I 

• JPL spacecraft have explored all the planets of the solar 
system except Pluto, 

2 



• -_ ... --• '..III PlapUiDn I.DonIIDry 
CIIIIbmIIlnlllbDoITecI'NIoD' --- JPL's Matrix Organization .-

1 ..- 1 -.LauC __ 

.... -~ ..... _-
-~-- -i -- I TamGmn, AaGdItIII:ImcbIr. FDgtII,........a1llAlon ~ ....,v_ 

FbaIr. ..... AaGdItII 11-=-. Fonnu&IIIan 
CIIIIIt ..... AaocIatD IIrDctoIfChIeI' RnBncIIII 0IIIc:er 

DIII ___ ___ T_ 
1---...... --- 0IIICIt DfCamnunlelllanl &!'d EdIa:atkIn I ---I 0IIIce at 8at11y .... MIaIan 8uI:AIR 

IIIItI..andllno.DI-=tDr 
OIIIceGl.....,..... ... InIwnIDaNI..... I _O'T __ 

. 
f---1 I I - ..... -I 

I _. -
,I 

~ I~I - ~and I ! ~==-
-,-", ~ == ~ I , E' ~ -- I FtdIu,_ ~ Wl~_ - """=""' I i -- ~ ~ .... ~-.... ". - , - ~ 

I , 
1 I : , , , 

I , ! 
, 

...,j..,. I 
, -I I I ~ ~ T : : .......I.oa.... _________ l ______ .l. ______ ..e. ____________ ... ____________ ~---_________ • ____________ .0 

-,.- I I: : I I : I :.r ____ L ______ .. ___________ .-____________ • ___________ .. ____________ A 

I ....... I I I : .,.. 

I I -,~----------.. ------------.... --------.------------.. 

L. .k ~! : ! ! ! 
• I I I I 

JPL ausiness Summary 

• FFRDC 
• Managed by the California Institute of Technology for NASA 
• One of 10 NASA Field Centers 

• $1.7 billion business base 
• - 5,000 employees and contractors 

• 1n acres 
• 134 buildings and 57 trailers 
• 670,000 net square feet of office space 
• 860,000 net square feet of non-office space (e.g., labs) 
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Where are we now? l""'U"~~ 
NASA has more than 50 missions exploring {- J 
our solar system (some examples) . 

Duck Bay: Site of Opportunity's descent t:r\ 
into Victoria Crater ~ 
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Mars program architecture: 
Next decade 

cassini is in the middle of its 4-year 
tour 
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, FuturE! sol,ar system exploration: 
Ragship Mission Studies " 

Current astrophysics missions 

• Hubble Space Telescope 

• Spitzer Space Telescope 

• Galaxy Explorer (GALEX) 

• Chandra X-ray observatory 

-' 
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Future astrophysics activiti~ --

• Beyond Einstein program 
- NAS NRC committee em panelled to 

recommend first mission. 
- JPL responsible for LISA U.S. payload. 

GSFC IS project manager. 
- NASA HQ currently considering JDEM 

project organization. 

• SMEXIMIDEX 
- NuSTAR extended Phase A final 

review will be conducted thiS summer 

•. - -_ ... --.' ~~1.Mandary 
CdIIInII_dTedIIIIIIQgJ 

New ways to ~ a changing Earth 
_. . ~CIDmI 

Atmospheric Infrared 
Sounder (AIRS) 

provides monthly 
global temperatura 

Jason provides global sea Gravity Recovery and QulkSCAT provides 
surface height maps every CUmata Experiment near global (90%) ocean 

10 days (GRACE) provides monthly surface wind maps 
maps of Earth's gravity every 24 hours 

Tropospheric Emission Microwave Umb Sounder CIoudSat provides 
Spectrometer (YES) (MLS) provides dally maps monthly maps of cloud 

provides monthly global of stratospheric chemistry Ice water content 
of Ozone 
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=-..=.... Examples of Earth Science missions fromaq., 
=~ NAS Decadal Survey, 2010-2016 ~ 

• SMAP (Soil Moisture ActIVe Passive) 
• ICESat-1i (Ice, Cloud, and land Elevation 

Satellite) 
• DESDynl (Deformation, Ecosystem 

Structure, and Dynamics of Ice) 
• HysplRI (HyperspectraVIR Imagery for 

land surface vegetation and minerals? 
• ASCENDS (Active Sensing of C02 

Emission over Nights, Days, and 
Seasons) 

• SWOT (Surface Water/Ocean 
Topography) 

• ACE (AerosoVCloudslEcosystems ICESat-1i , 

I I' .< I. , 'j .. : I. 
I.. ,./A'" 
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. -- Deep space exploration enabled by 
NASA's Deep Space Network (DSN) 
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CIIbnIIInIIIIID fIITednDIoRt -- Technology Planning 

• Identify those attical areas of advanced technology research and 
development in which: 

- JPL should lead, 

- JPL should partner with other leading organizations, 

- JPL should acquire technology from other organizations. 
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Strategic Sdence & Technology 
Investment Planning Process 

1. What are the key exploration goals or science questions? 
2. What measurements are needed to address those questions? 
3. What instruments & missions are planned to make those measurements? 
4. What scientific capability is needed at JPUCampus to achieve the above? 
5. What other capabilities are being targeted to address those questions 

(computational modeling, laboratory simulation, etc.)? 
6. What technologies are needed to achieve the above? 
7. What technologies and engineering capability are needed at JPL (or 

campus)? 
8. What infrastrudure is needed to achieve the above? 
9. What are the present capabilities and funding outlook at JPL in each of the 

above? 
10. What adions and investments are needed, and timing? 

What are the investments needed over the next 5 years? 
11. What critical alliances/partnerships/consortia are needed. 

Why and when? . 

• -_ .... -­• .... PnIpuIIIaIn......, 
Cllllwr*lIIIIIIadTICtVIoIoCIr 

. -- Advanced Technology Research & 
Development at JPL 

JPL has identified 12 Strategic Technology R&D areas. 

The definition of "strategic" used here is: 

Areas of technology that have two salient charaderistics: 

1. They are of critical importance to JPL's ability to achieve its 
exploration goals and answer its science questions. 

2. They are areas where JPL makes a unique or distinguishing 
contribution. 
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• -----• ,lll:F'rlIpubIDn1..allilatDfJ 
C'dDnIIIlndlDalTecInIIIIID' -- Technology Areas of Strategic 

Importance 

1. Large Aperture Systems 
(Optical, IR and Radar; Filled and Sparse) 

2. Precision Flying 
3. Detectors and Sensors 
4. Cryogenic Systems 

5. In-situ Planetary Exploration Systems 
6. Planetary Protection Systems 
7. Survivable Systems for Extreme 

Environments 

8. Deep Space Communications 
9. Deep Space Navigation 
10. Engineering Systems 
11. Mission System Computing and Avionics 
12. Utilization of High Capability Computing 

• -_ ... --• ..w:F'rlIpubIDn1..allllatDrJ 
CIidIbmIIlndlDal1'ecInIIcIID' -- "Pulln vs "Pushn Technologies 

(top-down vs bottoms-up) 

A balanced technology portfoUo requires a mix of ·push" vs ·pull" 
technologies. 

·Push" (Bottoms-Up) 
• 

• 

• 

• 

We will try to concentrate on the 
"righr technologies, but we are not 
smart enough to always get it right 

We do not want to preclude any 
potential breakthrough developments 

We ~ want to encourage 
creatIVe "out-of-the box" thinking 

We ~ want to encourage 
entrepreneurial activity 

·Pull" (ToP-Down) 

• 

• 

• 

• 

Identified mISsion customers for 
candidate technologies 

We must try to pick what we want to 
be good ~t: we can't be good at 
everything 

Provide focal pOints for the diVISion, 
the rest of the Laboratory, and 
external customers 

ProVide a rationale for allocating 
scarce resources 
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Criteria for Selection of Strategic Q) ... _~:~iU4~~ 
Technology Focus Areas-Mechanical ;5 ; 

Systems Division . 

• Compatible with the JPL Mission 

• Alignment with the JPL Strategic Technology Plan 

• Enabling to future mission sets 

• The Division can make a unique contribution 

• Required for the health of enabling Division product lines 

• Required for the health of enabling Division capabilities 
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(478 JPL +CTR) 

I 
Section 351 

Business 
Administration 

Edna Villareal 

• -----• .lltPnlpwlalanUlbandDrr 
~ tnaIUa alT.chDaGr --

lPL Strategic 
Technology Area 

1 Large Aperture Systems 
(Optoca~ IR and Radar; 
Foiled and Sparse) 

2 Precosoon Flying 

3 DeIeClOl's and Sensors 

4 CryogenIC Systems 

5 IfHlltu Planetary 
ExpIOralJon Systems 

Mechanical Systems DiviSion G;) 1- ~ 
Org Chart ~ J; 

DIvision 35 
DIvStafl 

Mechanical Systems 
Greg DaVIS • Lead TecMalaglst 

Kendra Short 
Georg Slebes Dan SeYiIIa • Clue! EngIneer 

8 Pn:ojecI Task Leads and 
Managers 

SectIon 353 Section 355 
Propulsion and Instrument 

Materials Mechanical 

Engineering Engineering 
Tun O'DonneD BID Ma!aer 

Jeff WeIss RoblnBnIllO 

SectIon 352 SectIon 354 
Spacecraft Thennaland 
Mechanical Cryogenic 
Engineering Engineering 

Shawn Goodman Glenn TsuyuIa 
Mark Johnson Art Avila 

Overlay of Mechanical Systems DMsion ~i''''~''''''~ 
Technology Portfolio onto JPL Strategic i- J 
Technology Portfolio' > 

Dlv 35 Technology Competency 

1 1 lightweIght strucIures, deplOyment and 
stabllozatoon 

1 2 Thermal management 
1 3 Metrology & figure control 
1 4 Integratoon & test 
1 5 Integrated modeling 

2 4 PreClSoon mlaolnano propulsIOn 

3 3 In-&Itu onstruments 

4 1 Spaoe-worlhy mlill-KelvIn coolers 
4 2 Integrated coolers & detectgrslrecelvers 
4 3 Cryo.systems to cool large telescope apettures 

5 1 Entry, descent, and landing precoSIOn landIng & hazard avoidance 
5 2 MobIlity SUlface, subSUlface, submanne, atmosphenc 
5 3 Sample acqulsrtoon and handling preparatoon, dlstnbutoon 

& storage 
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Over1ay of Mechanical Systems Division 
Technology Portfolio onto JPL Strategic 
Technology Portfolio (cant) 

lPL Strategic 
Dlv 35 Technology Competency 

Technology Area 
6 1 Stenllzallon 01 space systems 
6 2 PartICle transport modeling 

6 Planetary Protec:lJon Systems 6 3 Cleanmg 01 olll!lMlCS & vailClalJon 
6 4 Matenals development & spac:eaaft desIgn 
6 5 Sample ccntaonment & Earth return 

7 SurvIvable Systems fer 7 2 Systems to survIve hypervelccoty Impacts 

Extreme EnVll'onments 7 3 Systems far extreme temperatures 

8 Deep Space Communlcatoons 

9 Deep Space NavIgation 

101 Model-based englneenng desIgn 

10 Englneenng Systems 10 3 Collabaratove engoneenng envoranments 
10 4 VisualozalJon 

11 Flight Computong and AVIonICS 

12 UblozalJan of HIgh Capatllhty Compulmg 12.2 Coupledlintegrated phYSIcs-based 
models 

e --... --• • .IIIF'tapI8IMUbaIIIary 

Cdi:IInIIlMlltullltlT ..... -- Mechanical Systems DMsion 
Technology Portfolio Focus Areas 

Planetary Protection 
Worlck:lass capablhty, NASA 
center of experbse 

Large Aperture Systems 
Expert_ In Ioghtwelght structures 
synergIstIc woth InstItutIonal expertIse In 
radar and apbCS 

Cryogeruc Systems 
RequIred far cuttlng-edge far Infared 
NASA mISSIOns 

Advanced Propulsion 
Technolagy 
Successful technolOgy InfuSIOn and 
ongoIng R&D enabhng fer next 
generaban JPl mIssIons 

Integrated Modehng 
Coupledlintegrated physlcs-based 
modehng 

lAElnortJlr 

NEXlS 

. n 

O~ 

Surface Mobility Systems 
ExpertIse In the development of 
evolutIonary, fhght-proven 
mechanlcsl moblhty systems 

Entry, Descent, and landing 
Unoque mechanlcsl system deSIgn and 
anaiybcal capabllrtles Integrated Into a 
mulb-<!ISClPlonary system design 

Sample Handbng Systems 
End·to-end mechanlcsl system 
desIgn InI8gllltlng Instruments, 
actuatcrslmechanosms, and 
robotICS 

SWVMIble Systems for 
Extreme Enwonme,nts 
Systems operatIng under extreme 
!hennal, pressure, and hypervelacrty 
environments 

1 {IOIHJnlflons 01 Rovors 

EDL onAI:Ir.J 

~.::~-

~ 
ASTEPpropo~ 

Tltan&ploror 
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Spacecraft Mechanical Engineering 
Section 

Robotic Exploration 
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CIIIDmII~afT~ -- SPIDERBOT: Sensor web network of 

Autonomous Robots 

Traversing rough and varying terrain 
such as the surface of Mars can 
make space exploration difficult. 
How, then, can scientists collect 
valuable data and materials 
effectively and economically? + 

~
"."". 

o • 

.--- Assessing Systems Architectures for (j') --. .III,.............,. Compliance with Planetary .~~ ~ 
CdDInII.~afT~ - {t, -- Protection Requirements 

\K 
Task Objective: Integrate Planetary 
Protection into System Planning 

~ 
• Develop a factor-based model to estimate the 

contarmnatJon level fer a set of techniques (PP 
arclllteclures) fer a particular rrusslOn archrtecture 

,'.'''--- • Validate these models 
~---> 

• Develop cost estuTlatJon tools to evaluate vanous 

Contamination techniques fer achieving PP compliance fer a 
particular mission architecture 

PnnClpal Investigator Dr. Jason Kastner Funding and Milestones 

Initiative Leader. Dr. Greg Davis ".(l1li I .. - I -Steenng Committee --- I ,_ I ''',. 
Leader Dr. Jim Cutts - --- .... - CaLA ..... CIIIRIIIlIftIID_CDRCET......, ... tII:IfI:D:aI ..... -, ---CoLA "'-"" ... 

Cd.A1DOI1llld1D __ CDIIIcID~1DEYq:II; -, 
CAVA Cr't'l..aLft ... 

CDACET1DOI1llld1D ___ ~~1DE-.. y-> 

""""'" 
_ ..... .. , 
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CIdIamI:Il:/allbdlltlT..:tn:IIaCIr --

Task Manager 
Michael R Johnson 

(818) 354-95n 
MIChael R Johnson@!pl nasa gov 

Key Personnel 

Robert Troy 

(818) 393-2948 
Robert F Troy@!pl nasa goy 

• -----... _-
CdaInIII:/aIIbdII tlT..:tn:IIaCIr --

High Temperature Sample Acquisition 

Description 
Develop and demonstrate the technOlogIeS required to build a 
functional sample acqulslbon system for Venus surface operabOn 
The key technolOgies are motors, sensors, and cabling 

Overall Task Objectives 
• Understand key motor design parametars BI 57O"C (magnetIC 

permeabllrty, WU8 IImllallons, !harmal stresses In WindingS, motor 
commutallon sensor design) 

• Fundlonal test a motor and sensor BI 570·C 
• BUild and test gearbox at 570·C 
• Test cabling flexlbllrty and life at 570"C 

Propulsion & Materials Engineering 
Section 

Nano/amlnate Mirror Technology 
Micro-thrust test faCility 

Scanmng Electron Microscopy NEXIS Thruster Operation 

17 



Task Manager 
Manuel Gamero-Casta/lo 
(818) 393-1106 
Manuel Gamero@Jpl nasa gov 

Colloid Thruster Task 

Description 
Increasmg thrust range of a collOid thruster via electrostatic 
beam focusing 

Overall Task Objectives 
• 
• 
• 
• 

Improve collOid thruster technology for preciSion formation 
flying 

Increase thruster (Single emltterl) throttling range 
Reduce beam divergence (potential for sc contammatlon) 
Achieve ImproVed performance by optimization of extracting 
electrode geometry 

_0-__ 

--

• -----• I JIt AapubIon L.IbInItDIy 

QdIQrnII,lnIIIbDtil'lc:tnlla;r 
Ion Thruster Technology Task -.-

i 

... ,( 

Task Manager 
Dan Goebel 
(818)~84 

dan m goebel@Jpl 

Partners 
JPL PropulSion Flight Systems (3533) 
L-3 Communications 

Description 
Reduce cost and fisk of the Ion thrusters for JPL SEP MISSIOns 

Overall Task Objectives 
Enable makelbuy deciSIOn for NST AR thruster procurement 
• utilize JPL eJ(pertJse developed from Prometheus 
• Resolve thruster design and fabrication ISsues to produce m-spec performance 

Evaluate commerCIally -bUilt XIPS thruster ID replace NSTAR 
Apply thruster with herttage of 32-on-orbtt In 5t8tton keepUlg appllcatlons 
Develop throtUe table for NASA primary propulsion applicatIOns 
Utilize XIPS life test data an~ JPL Ilfe-mo<leling coda. to predld throughput for 
NASA applications 

T ... (FYtII1 QI 

NaTAR IhIUltllr IWlIIuItian 
NSTARgrid,.brtcaIIon~ 

N8TAR~fab~ 

)UpS prdmInIirr tNtIn; (OWl 
XlPS ....... ,..nt 
XIP8 .. rformancIIo.~ 
XIPS tesllngatJPL _, ...... • 

CJ Tao (uaund aRC tnb) 

1!21_ m D co Ii) 
TatalCDIII kl , ... ".7 D7' '" 
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Task Manager 
loannisG _ 

(818)~1 

loannl. G MlkelbdesGll>Lnasa goy 
Co-I lIB Katz 

P_era (Not funded by R& TO) 
Aetqet 
AFRL ecwanls 

Hall-Effect Thruster ute Modeling 
Task 

Description 
Development and applicatIOn of computer models to deterrmne 

the service life of Hall-Effect Thrusters (HET) for JPL 
DlSCOvery-Class MIssions 

Overall Task Objectives 
• Model the acceleratIon channel el'OSlon by energetIc Ions 
• Model the onticed hollow cathode plasma to predld keeper life 
• Apply the validated models to predid the service life of the 

BPT -4000 thruster at operatIng condItIons relevant to 
Discovery~ ITUSSIOns. 

:I 3 c_ ..... SPI'IUI&.BPTGII 
.':3 tFHII~ .. _ ...... . ... 
6 ...... ~ .... 
I -0rCQD......-
7 !J c __ ._... -=:::::J 

.. " e::=== '-3 c .... ,...c.... • .. 
-~.~ ::.:::::.-...,. ===== 
-1~-',:) ........ _ 

11-':1 _~eo.PopaoI ,.-. -...... ~ 
,et:J IIIP'rlIIIlUIIIIC .. uIII""," I' ~:!J , ..... IIIpOII 

Thermal & Cryogenic Engineering 
Section 

Plank Sorption Cooler Compressor on V,branon Table 

... 
.... 
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Large Aperture Cryo-cooling 

• Possibly the most difficuH Large Telescope System 
Technology Initiative (L TSI) challenge 

- Cooling the full aperture (10+ meters) to achieve zodiacal 
background limited IRIFIR performance reqUires 

• coolmgto-4-10Kwrth 1Kaccuracy, and 1mKstabl1J\y 
• EqulVSlent to scaling SIRTF to 15 meters 

- PasSive cooling (NGST approach) limited to 35K-40K at 1AU 
• Sunshl8ld backside reradiation (901<) dolTUllaleS NGST beyond 10J111l 

• Current cryocooler technologies offer a point of departure for 
L TSI Investments, 

- StoredlRecycied Cryogens • Today's state-of-practice 
- 20K JPL SOrpbonlJ-T cooler In production for ESA Planck mission 
- Demonstrate 6 KelVIn turtloaitematDr for NGST In late 2000 

Demonstrate 6 KelVin turbo-Brayton cooler for NGST an 2003 

• Future directions 
- More effective sunshleld concepts 
- More effiCient turbo-Brayton coolers Will enable mirror cooling with 

low Input power 
- Demonstrate 1 0-15K sorption-based J-T cooler 
- High effiCiency cryogenic heat transfer In 

gossamer aperture matenals 

• -_ ... -­.. ........... ~ 
CIiIbnIIIln:dlbllDtlT~ --

tfi;'Q,),. 
Sub-K Cooler Development/lntegration W 

DescrIption of the task 

Pt CIIIIa Paino 
eo..·Wamm~ 

Future Far~R Instruments will have requlJ'8lll8llts which c:ummt sulM( coolers cannot meet: 
&-10 year life 
continuous coaUog to &II mK 

T ___ , Dan 

staging from mechanical cryacaolers at 4--6 K (Issues of temperature and peak power) 

ThIs effatt will deveiPP cn!tcal technology fpc SlJb.l(e!Yln fllQht cryocoolers for l!l!!!aratJon Into JpL Instruments 
to coal focal planes for far-IR and sulHnm astrophySICS mISSion 

The technology developments Will emphaSize a path tp !he production of fllRhI-auelifiab!e sub-!( cooler 
Jl!IWIUI which are designed to operata opnmally with detectors, fonnlng Instruments which are lIl!mLI!I. 
test and to Integrate wrth spacecraft, while also Yielding products to be used In groynd yahdatlpn pf 
Instruments 

"Leadang Candidate" for baseline architecture; system-level analysIs will Yield baselane 

-
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• -_ ... --. . ..~...--,.. 
, ~ .... tlT.:IInaIairr Computational Methods Development Q)

",."q; , 
({_$I.. -; .. 

'" -- : . 
DescrIption 
• Analysos-dnven systems engJneenng and optanlZallon design tool for PI'8ClSIOl'l deplOyable structures 

Overall Task Objectives 
• 
• 
• 

Enable I/1IegI'IIted analysis and optlmlZlltlon VIS finlle element-llased. commOI\ model approach for thermal, 
strucWral. and optical aberration &l\&lyses 
DeINer an lIldustnaI-strength code thai complements JPL's design processes and COTS tool usage 
Provide an extensible platform tor state-of-tl'le-mt methods researttI and rapid protatyp.ng at capabddles not 
available m oommer'CIai codes 

Into,Ntod anelyala oapab lilt)' 
faallltataa dov."pmont of 
dotalJod 8)'lItam-lovol modol ••• 

..... pepto. th.rmaL etruDtural & 
d),lWIIic effocts down to optical 
olom ents end mounts ••• 

And ""mput .. abo\fttlon. 
from which optical merit 
funatlon. & an.ltlvlty 
metrlou Den bo ......... d 
and optrm azed··· 

Front 
facesheet 

Back 
facesheet 

~ 
C .. 

'.-_ ... --.. - .. ~........,. 
_, Il'IIIIb.tIitlT~ 

PuDM.~ 

Venus Lander Pressure Vessel 

Task Manager 
Mike Pauken 

(818) 354-4242 

MIChael T Pauken@lpLnasa gov 

Partners 
D 

• 

• 
• 

JPL MechanIcal Englneermg (352) 
JPL Matenals (353) 

BNsh-Weliman 
FMW Composites 
XC AsSOCIates 

Description 
A lightweight. hlgh-s1rength pressure vessel WIth an Integrated thermal 
contrcl system for Venus Landers and Deep Atmosphenc Probes 

Overall Task Objectives 
• 
• 
• 

Develop pressure vessel With -% mass at Ti shell 

Demonstrate survivability tor 10+ hour8 m Venus enVifonmenl 

Demonstrate Integrated pressure vessel and thermal contrcl 
system tectmoIogy 
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• -_ ... --•• "'~1.8bcnIDry 
c..oma.illlllllllarlT.::MaIagr -- Instrument Mechanical Engineering 

Section 

L~ 
InstallatIon of the SIM TOM-3 Compressor 

Large Mirror Technologies 

• ESA/HERSCHEL Telescope 
- 2 meter compOSIte prototype by cal 
- Cryogenic performance at AR 

wavelengths 

- Demonstrated 9 kgIm' 

• carbon/Silicon carbIde - CSIC 
- IABG (German) Product 

- 0 5 meter prototype demonstrated 

- Projected capability below 10 kg/m2 

• Sintered Silicon Carbide 
- Astnum & BOOSTEC 
- New Technology, 1 3 meter 

demonstrated 

- licensed In US 
- Projected capability below 10 kglm2 

• COl Ion Figured Cyanate Ester 
- Concept for vISIble light optlcs 

- Projected 5 kglm2 

IABG CS,C 

I\IlI\llS/BOOSTEC Slntered SIC 
1.3 m Brazed Mirror Assembly 
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• -----• "'Prap&DIan~ 
c.DaIlI"ImIll'lilZllllllofT.:rn.IUgJ -- Large Aperture Mirror Technology 

• Lightweight Concepts to Enable 1 kglJ112 and less systems 

oooooooooooooooooooooooooooooooooo~ 

• -----• "'Prap&DIan~ 
c.a.n.II'IiIZIIDGI,..,.,.... -- Precision Deployable Structures 

Testbeds 

Task Manager 
Greg Agnes 
(818) 354-9317 

Gregory S Agnes@Jpl nasa gov 

Partners 
• JPL INTERFEROMETRY METROLOGY 

AND OPTICS (3834) 

Description . 
A next generation facility for measunng large deployable 

apertures 

Overall Task Objectives 
• Develop a ground testing faCIlity In Bldg 299 clean room 

- Allow development and testing of up to 2"" dlSmeter s,"!!1e­
petal and an up to 4-m SIX-petal deployable test bed. 

- Include a gravity off-load systsm 
- Provide thermal «0 1 deg C for 12 MI) and S8IS""c« 

o 0001 G rms) and acoustIC stability 

• Budd a preCISIon deployable structures testbed. 
- Single petal test articles will have 1 m petals 

- SIX petal test artiCle will be 3 m In dl8llleter 

• Measure 
- Modal responsa at the test articles from 0-100 Hz 
- Deployment WIth an accuracy of 5 mm dunng deployment 
- Deployment AI:D.Jrar:t WIth 1 m= absolute and 10 

nanometens relative 

• Develop a conceptual deSign tool for rapid «1 woll<­
week) conceptual design of large aperture systems 
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---• --... _- USDC: a Lab-on-a-drill 
ClIIIDInIal..!tlllbDdT ..... -- (NDfAA La!, Yasl Bar<Iftn) 

• -----... _-
ClIIIDInIatrlllll*dT ..... -- Web Sites 

http://surp.jpl.nasa.gov/ 

at .. ....-.~ 

-~-" ......... -.. -Srrat''-!glc UniversIty ••• ~-~ 
Rc:.carch PartnershIps "" ~ ¥ --....... _ .. _ ... _---­----_ .. _-----_. __ .... -.. _oe';J.I ____ .... _. _ _ .. - ..... __ .... _---'--"-"'_. --~---"'--... _ .. _-...... _----I __ ..... _ .... , .. ~ ... .-._ -_ ..... - -----''''_ ... .... _'"""'0 ______ ... "" -_ ... _-_ ... _ ..... _--,._----"'-- .. _10 ____ ...... __ ... _ 

--. ... --------_ ........... _--"" .... -""" 

---
0[1001_" -

---_ ....... -._ ..... - -... -,.......-, .. _._ ... _-___ ..... _ ...... __ Sf. __ ~ 
_ .... __ I!.lJllO't_ .... ___ •• _ .... _ ...... - .............. _ ..... 
... TNlIII"OOI'If'II_.......nDt....-' ... __ 
5l.I ... _.'v, ...... ',.,n IJ 'C!:I' ..... r.,R'l9J"/. 

.?~I 
_____ 1 - ' 
___ 1 F .. _.---

http://scienceandtechnologY.JPI. nasa.govi 
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• -----. M,....~ 
c:.IIarnII~dT""", -- Conduding remarks 

• Partnerships: 
- JPL benefits from partnerships in all areas of technology R&D 
- These partnerships take many forms, from supplier-customer 

relationships to research collaborations 

• JPL has many existing technology R&D collaborations 
with Universities. 

• In general, JPL is not a provider of R&D resources for 
Universities, 
rather JPL can be a partner to strengthen the ability of 
a collaboration to attract research resources. 

• We welcome partnership and collaboration 
discussions . 

• -----"'-­ClllbrMllIIIIIID~TecI'IIDIDIrI -- Technology Flowdown Process 
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