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Astra Rocket-1 | Rocket-1.0 | 21.07.2018 *F Kd LP-2 R&D Flight terminated 21
seconds after launch.

Astra Rocket-2 | Rocket-2.0 | 29.11.2018 *F Kd LP-2 R&D Flight failed shortly after
launch.

Astra Rocket-3 | Rocket-3.0 | 23.03.2020 F% | Kd LP-3B | Astra Rocket-3.0 | Accident during wet
dress rehearsal.

Astra Rocket-3 | Rocket-3.1 | 12.09.2020 F Kd LP-3B | Astra Rocket-3.1 | Flight terminated ~30

seconds after launch due
to pogo/thrust
oscillations that pushed
the rocket off course.
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=  WI = Mid-Atlantic Regional Spaceport (MARS), Wallops Island, Virginia, USA.
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LW olslaaia ) e HUssS s e
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SO Gl ) s s S a1 e e 3 4T 880 e BB Bl Rate W) 3 a5 Lo ol3 W' 0 Master el JB
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“What you see when you start is basically a bare pad of concrete, with the idea that one day you could extend

this to anywhere,” Master said. “So the team doesn’t get access to the actual facility to start doing preparations
of their equipemtn or their vehicle until days before (launch).”

g;aﬂ\j bl ol Sl kS Astra ol (3 Cdlly Cpwlighl o B2 e BT n 05 s 38 26 2 @Jy\ 3
Uail Astra 1zl sy . Mobile Launch Mount il YUY aaie 33 3 & « Rocket And Ground Support Equipment

Fylall e 1WAl U (3 Hosted Payload ails| e~y CubeSats Slesl @8 b
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Rocket 3.0 ¢ s ball
JL3N 3] iS58 Lead Astra Izl as72) Orbital Version )l jlasl Joly W sy s» Astra Rocket 3.0 Ealal

LEO _aisdl o) il ] oS 100 Jod vonzs 529 . 3pnnall dslinal

sly ¢ .Astra Izl 353z, ol wadi Rocket Factory Fulsall mas 3 Version 3.0 syl xyles L) W p 2020 2 &

A G 3] |8 ¢ Flight Tests 0lpkll Shlas¥ LW syl s e LS &3

i ylally COMPOSite a5 il o Yoo ¢ O3l Lot ppma g1 o lal ISty il cails - (39780Y) Landsn o 35201 G
"33 3D Printed Materials sbxY) 253

3.3)».4-\ JL@D ¢t Lyl J:'-\b anog u.<£, Ef 'CJ)LAS\ Lo " 2 b)) & sl s ,fjﬁ &) U 18 £s London o JG
¢ "Olby 22) kS 10 e S a5 ¢ Spme Usm oy ¢ Direct Insertion Mode [2LU £s¥1 azs 3 (Reghl sds (3) 4 )

."Sun-Synchronous Orbit el xo cpolzze s 1 () 55) plorshS 25 o)ltie 05 Jased pans gl Lo

“We have designed it to fit inside of a shipping container, and the payload performance to the orbit of this
(mission) in its direct insertion mode, which is lower performing, is a little over 10 kilograms (22 pounds),”
London said Feb. 18 in a conference call with reporters. The rocket is designed to do 25 kilograms (55 pounds)
to sun-synchronous orbit.”

by 252 OF Kemp oS Joe - Alameda uasT wnzs 257 e 2l Jhzs gl asglall plaor W o ddall Astra il s
Marshall Jus)l i & Launchpad @db) 2aw slasy Ll ¢ JIsd) Osbdy s an M| Bhos 50 33l o ST 15440
Alameda Pottery . séle GO Lbs dsg ¥ ¢ Joi WS ¢ 0V 5> . Alaska Sa¥T (3 s3gorsll Gl ailas 065 Islands

.Barn

Rocket

Payload, in pounds

Cost per launch

Total thrust, in
pound-force

Height, in feet

SpaceX’s Falcon 9 50265 $62m 1,710,000 229.6
Rocket Lab’s 331 to 496 8 34,500 55.8
Electron

Astra 165 to 450 3 30,000 39.5

z sk - SpaceX, Rocket Lab, Astra ¢ <l — Falcon 9 5 Electron s | isl & 5 jua ¢ 4 i
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ROCKET LAB ASTRA
ELECTRON ROCKET 3.0

HEIGHT
Bs/ 595

WIDTH
l2M/39m

HEIGHT
.6/ 38

DIAMETER
[32M/43f

PAYLOAD CAPACITY = PAYLOAD CAPACITY
|50KG-225K6 o0KG-150KG

330 JI Ja b pebos LS « Operational Booster has jme Lot &)l sua)l Spnall $MLYI aSe 2y « Rocket Lab is3s
(FoskS500) JLsl 310 aslis) &k Sun-Synchronous Polar Orbit eesd! s oplize ghd jlae ) dsad) o (p2gkST 150) b,
T ablin) ¢ Ul LauncherOne #s)la)l of « DARPA Launch Challenge 44 @ 5,0 <13 wsils &) ¢ Virgin Orbit Js&
Lzs Similar Sun-Synchronous Orbit eesdl se cplize 4t i ) (p25kS” 300) Moy 660 4} Jear Lo L e 156 05

Al s e Y 3y (3 Ol Ty

JET 1y o8 s mlse Je ¢ Firefly Aerospace 53+ 5 Relativity Space i55e o ¢ 0 223U 2540 33| lSs foss
.United Launch Alliance 532 5 SpaceX a5 s il )l GILYI IS ad 83kl mlpall OS5 BEEREVEN

S L Sl oV gad) w3 ) o) pladll 2S5kt SUSe pshan Uil cnally Ligaly sl OS85 W) 228U SISl pn el o5

UHM‘) QH)L'Z:_'LH seal P A gest i\«é-!
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et 1l ady ¢ el BMb] i Orbit ) (1) Jsed) a5 Trajectory Sdby! d>; e dsb Lo |10 320 cniy
L Jgodl n ST o180 a5 Sy Lk o e S n a2 ey B 3T 3 LM Al e (SR e uad]
sda w22 3]y . )b sLadl) (3 by Upper Stage W)l a0 hab s adr Lo of 503, 2 11 (U] Jso )l 52 vt gl 2y

S UL Jpogl) S e i) il pgalal 055 2l

a Launch and clear the pad
e Pass through “max-q” (peak aerodynamic forces on the rocket)
6 Get to space! (achieve enough energy to reach 100 km altitude)
o Complete First Stage burn

e Complete fairing and stage separation at nominal altitude and velocity

MORE LEARNING

e Upper Stage engine ignites and begins the long burn to orbit
Reach orbit

Astra ) sisl 55 seall — als §3Ua) 26l Astra | il 48 58 giaas Jal e

i) Je % <> DARPA Launch Challenge @ o M) degs Jof 05Sae Astra Rocket 3.0 Ealall | ddes
08 (Lo] dus il "pLT 0pd &1 2T (Sl e on oy U Wsa VL ¢ ¢ )V5a ol il £ 2020 ole 1 sl s 3D

22020 Loyle 23 pgp Y 1is & S
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Launch Site &3y «35s

£2020 ol 23 o

Launch Date &Syl &b

. Destroyed in static fire accident iad) e opas &

Status SMLYI Wl

Payload s

Pre- &by 13 L ohlel Ul @) a5l 0) @B aspall oS¢ p 2020 ol 23 ps & Foball BMLY LU Wyl 472l s
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SNVl r sde el) @ wl JUBy ¢ Rocket 3.1 Fglall 3 0V b 6T Sl sl) ae o ) B il 3Ll
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3l ayyle Wale Jol 0SS Sy ¢ ¢ S Slslaaza V) £T 0 2020 oyl 23 ps (3 oy 0 05U ROCKeE 3.0 gl 01 ey

. Rocket 3.1 pylall i

Version Stage 1 Stage 2
Astra Rocket-1 Stage 1/ 5 x Delphin Dummy Stage 2
Astra Rocket-2 Stage 1/ 5 x Delphin Dummy Stage 2
Astra Rocket-3 Stage 1 /5 x Delphin Stage 2 / Aether

Y bl gyl Sladl |2 5 3 Operations and Integration J«\Sdls wllesl) e « Pam Underwood s, ol JB

b e il ) sl adhad ek A5 of « FAA’s Office of Commercial Space Transportation )il o1kl
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Rocket 3.0 ¢ soall Jsa Jilaa

A Small Rocket Maker Is Running A Different Kind of Space Race — Bloomberg 03 Feb 2020.

Fresh out of stealth mode, Astra gearing up for orbital launch from Alaska.

Astra Rocket.

Astra Rocket-3 Test Payload.

Astra Website.
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JJLAA.AS\
1- LVV0007 Media Kit - Astra

2- Astra Announces LV0007 Launch Window for the United States Space Force — Astra — 12 October 2021.

3- Astra’s Rocket 3.3 reaches orbit on fourth attempt — spacenews — 20 Nonember 2021.
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1- NASA’s ELaNa 41 Mission — Astra

2- Live coverage: Astra rocket fails minutes after liftoff — spaceflightnow

3- Astra Launch media kit - PDF

4- ELaNa 41 Mission — NASA

5- ELaNa 41 Factsheet - NASA - PDF
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