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Research Direction 5]~
Advanced Concepts
. - -.i ' 1‘:'.*'

ELV Hybrid R/E RY
Space gj v
Launch I i £
Systems g & 335
‘ b b Hypersonic Rocket
T|me/Cost/Rlsk/TechnoIogy SSTO
- Expendable launch is mature technology

- 50 years of experience
- Evolutionary improvement--SLV will approach

asymptote
- Air vehicle like ops
- Air vehicle like effects delivery
- Order of magnitude decrease in costs

- Tech investment focus on reusable launch vehicles
Revolution Is a Flight Demo Away!




Path Forward

Aircraft Like
Space Access
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Thermal Protection System {§ 3@l

Manhour Data from STS-85 Plus
Engine Shop Total 146,000 -HOW IS RAPID TURN

(Shuttle Typical) OF TPS POSSIBLE?

Avionics/Elec, 10000 ° DU rab | | |ty
Other, 6000 .
 Mechanically Attached

STR/Mech, 20000 GSE, 3000
 Integrated Health
Management
40609

Payload, 23000 e Configuration

gl Rapid Turn = Lower Costs




Durability -
CMC Wrapped Tile TPS
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In%ﬁr(med Sample 1 Sample 2 Sample 3 Sample 4 Sample 7 Sample 6
uttle

Tile

Order of Magnitude Higher Impact Damage Threshold -




Mechanically Attached

L

Prototyp;éﬂﬂ%z

Release Fastener

%

Mechanical attachments replaces
adhesive bonding

TPS thickness & weight reduced
Quick-release fasteners provide

easy aCCess
TPS: R&R 500X Faster

w154
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roun emo jectives

 Conduct large scale thermal,
acoustic, & mech load tests

« Validate structural design tools

 Refine weights, costs & rapid turn
estimates

 Lower flight demo risk




Multiple Options
. Cryogenic Tank
SO0 Technology

- Adaptive
- GN&C
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emo Cost <$1OOM ~$500M <$2,000M

Key Demo Objectives
« Integration of fully reusable stage = Integrated
Structures

e« Responsive operations

: | P i
e Mature technologles Thermal Protection Systems
e Scalability & traceability
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“We give the Air Force its Wings”




