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T A T T | AT FEH I 1 A e sy IO FoRe e
) |

T % 7% &1 Y = 9 2N T- 3wl @ve, @3 ik st @rs)
ST 2HIOT T 300 ST &1 B1 U8 & WY GFL IR A 53 FE A 81 TR
o AT & STel 1V 0T ek et & 3 e TE R ¥ iR IE v W IS A
GO R TS B S TR WO S O TS TR % 9 srame gz
(Pyrolitic Graphite) & s#RI S 31 TEF A0 HEWIR IOHRE H
Bl © 3R 36 T Tid (Erosion Rate) o agq &7 8 81 (39eA Y
aeqd e 9 dar 3 Hier 7 w2k |



Rex 13- Or e T WS U

3 F TR O AU Ak W F W a9 R A T
(Convergent Dome) el Tl 31 T ferdra fiftr & e Rt e
(Refrasil Cloth) & T@ # firfeR 7 ofmd e 8 @ 9
SR R S B A A A0 R AR 91 (Divergent Cone) &@1 < R
maﬂtm&ﬁmaﬁIWﬁmmn&m@%mﬁmﬁr@m%l
T 13 3 o AT WaPR 3 U % ARt St ) R e

" Y% fom f g PR =@ (Bxit Diameter) weemaidii
3 e o1 e et s W e e ) T 2 ) arges e 3 S A R A
B Afew) e i TR 8 WU 9 A S e 31 e qrs &
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AT T O iR T o1t & et T a1 W fohen o1 ©| g Al o
T a1 & ok Fert et e o @ el aTgAvee W A FH A A @
T Viferremett Jench 1 (Shock Wave) 3w @t okt @ & vahe ) 3em
ST de R Heht B

S T oA ) T TR ) ST I SR 8 o 39 9 o FR T s e
T ST 8 for Frerer Al A o e e A Y e offeeh @® | W TR Qi A
AT faa 3 sTareer (S AHHUSH) W o e & ae T & qUS ) g
g A B A 81 39 FOT T WX F N 7 ARSI T Y 73 T
1 T Feoftr & e el o A SR (Bell) 3 ST 1 s o 2

(4) @AeTh

T TR T ok & o Tohe I FOEIC ST eIt fohell 3! R o ot el fere
g/ fn s R 3o foe ww s (Initiator) & stiereashar 2kl 21
o T R oy . ar @ 8 e FR wfw (Electrical
Resistance) S A9 W fEeR el 81 39 AR & 3 fall 1 T 371 ar |}
frarer Farega Qe = 3 e &g foran e 21 58 W M2 gu i ohl =k
R (Leads) %% o g a1 ufeh  (Bead) | 39 wform & fae
wferye a1 e i W Srar @ SRS amr e o feer et 2 Wit R T
TErEfE 0 ¥ 5 2§ S 99 T I @ SR v #) 9o aR @
foe-wer (Power Supply) & Sis faan sin #) <o ar F wfoem & 93 39
S ! et o ST B oI AoR R AT 3 e dex ity v & s B
3R TR T TR WA T A ) 3 FER A 50 e & A A
yesfora s & o1 Rever a1 3T fean s o 31

T T AT & et haret fchel Y T A1 39 YETEfeh oTg § St



39 3 e W

F Aeeh S S A 3 e vt T A ] s i g @ o e
Tefd B % @ IO 99 oMemse a9 (Auto-Ignition
Temperature) o SR A1 e B | WERVEET Te T4 250°Ho F Friig B
2| e o fored s =/ A g8l o9 e o fore S & v wen a6 e
7a: e ot AftTeh & IR e =N TS F FS 46 @ G I B) e
P I W IAL W I & Ay SR ATw I oW v R
ST & TR Fy S ]| R R e & e I R el o & e e 4
+ft o T TE @1 21 31 T Werr & yoaTereh d o wea-gee W e
ge 31 T AR H W OF The & VY ST qUS ¥ HerE T #)
SeETeTeh Tl o1 TS U AN 3 faang ofR g swam W sl e @1 569
e H 3 AW W A R e e 2 6 ge e sg SR a9
Srew vae A TR fore e fafi= yeumees 9o o wfea e S s w
2l

(1) & TR

S TS S TR 1 3 S R A e I o e
o S B1 g & e Repa v s 21 BF 14§ 39 TR 3 TS
Y T N TRl &1 U O ) T Fea T 2| fon e Rervarariaan St

T8 & O @ fEm ¥ o
Iy wEn Wi @ R

(2) TESLARA FABH

TE gfds A @ wm | e
T o9 & W RS woIwm ﬁﬁlm—@wﬁwﬁm%w
B s 1 W Rs @ Emm




W6 o Ry 9

T WIES FHGR s & feh TR 3 WY 98 W 9 sy gt afk sy
T (Black Powder) & Sterat g€ &7 5t ferem =t 37k el | 30 TR g a1 ®
WeTeT et fern A fereieror o foera v R o grent fopers et oot o et s g
fordimon &t 1 4 HRO1 39 YA o 1 I9AnT it Tifie @ 2

(3) el AS

TP M & AT FU2, TS A e ) e R TR =6 6l 0
Tl T @ & I 31 R 3 TR A @ OO 9Ae Ao o SRR
A o frn o 3 Rem ot iR =W W oA & & 4 @
@ 31 T R 9 I TeueE @ W W W Y R s
T W F e R Y e 9 3 e Rreede & wo
T IFA B IR wead St & Tahe el A g gen @1 e e a8 W
YA FA F o HSTEA! 3T 2 ) Fee A 51 92 719 et Foeaieh o o =g
WA | I3 S T ISl & Sifeh 7k 227 Yol Sfreh B 81 3 o2
TRl A Heft-epet et AT of I R SR 21 o: T 3TN ot aefieres feream
AT

(4) aREE TGN

YT, Y St STE 3ol g Felienn TAIfeer 3 =e § v 9% R e o &
3R T TF TR A TER H A A T TR IR F o N =+ et
(Pellets) s & S &1 woaom & foq fepa 3 yrfuss =l a1 3wdm e
e 81 39 v ol e 3 ot & o el ¥ TR S A i ®
36 F w3 ¥ AR T A W W oue w6 S R o1 F
SIRHe TSI O T S I Sl 2| 39 W 3 o 1 9 atfren Bt & R



" 3 A W

T RN oA W FHERE I
T R W HEF WY W IR
(et Hfary 78 ot @ 6 9% T3 & o
> ¥ fefwm) o A S I e R

(5) TRNE TR
: a1 rqar FRP ¥t 9rae T TR W R @
R 15-amaE FERT F Rfrd = e e s

3 A Rfeal  copitem
otk drRferan wEaRe = @ o ot 81 RfRE R w soren e s
(Flame Tube Trap) 3 3 @1 S 3 T¢ e T ol 1 & i
et & For ToeeTE e R €1 S R S YOIeTeh 9 31 39T e e @
wm%wmmﬁmw%lmmaﬂa@ﬁ%mwﬁgw:
& e am R W R )
(6) TS FHEX

g o Y1 F Aol 92 TS 1 ToEeTE O B U faer Tanew sl &
erieRier (Thiokol) et § ffar T 1) Fo8 i< FoeH S AR T e i
T 1S o & 5 SN RRAT S 1§ FehR o FoHIeTh O U D1 Uahe
T & B R 16 § W ¥R & & B R # sed wem am
E-youem AT I, IR TN, ey 9 Jw-a g wER i wfies
(FRP) # &t 7t § youem s W w0 5w #1 o Yo ifen
(Pyrotechnique) =t tear 8 st Wi, f & g=x w4 & W ¥ A
T 7 <2 TEe B | Yee aeh T ol 1 o okt €1 e g1 eed =l
TR fohe Ser @ S R & o2t 9t ) ol e 81 Rt =t & T &0
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ToueH A5 A 9 varid F1 € W

sTRIT TR A pEy | Ty e

foraeT o S Uhe & Togeh  STR 1 WM T“*ﬁ."
TH WK 6T ACH W I o R by

I F A T R A i > £

TR A &) R Reaedmm W Ay |

3 AR B W AR S vl A F A
G TR ST 31 TR U ¥ Yo

& o TR A o T W o fer a7 e R #) Qg R e
fora < 21 e A § YR $O Wehil T S @ FF 9 @ o (Arm)
fearfa & 1 O g =) ) e F o oA (Safe) fefy § e | W) T@
VR -3 ( Safe-Arm ) G T2 ! et sraraart & R & S ar
STHHH oo & e 21 oo

o 16— wongzT & Rrfir wer



Aiaitieh marfuast

a7 e 3 e 3 e 3 3 e & - ot 1

R ) S T R 2 ® 41 O 3 e U ¥ e I e @ o T
39 % e R R i ]1 W@ 39§ 0 e S e o 2 o e I A
yeefd S % FT Soeetss 7 R ke & vl & e e o 21 W Tae
T2 & Tor e &) e 1 fobeg o1 7 S R o ek 3 1 SRR o R
Ffirerar fopan 77 1 T o et R A 3vfrard 2 7 A v e T R <t
eeh ¥ o7 Fe el A 2R 3R 3t S T & W o) g ) g e
SR T T € 2 B & 399 e ) QAR 3 sreas A s R a e
Gt 1 IR A B §50% § A S T The ) ot Nt i wegen
T a4 oE ) 8, Eﬂﬁw?@aﬁwmﬂﬁmﬁmmm
AR fepa)

g W@ F e a‘» Ted offaRe wafw  (Internal
BaththS)‘QTEHSIS@‘TWﬁ (Gun Chamber) & 3w 89 areh fanet
T & Tiftr o) Foreg) 31 3R e e $ e & Gif Tl et & fore 7w
VIR 1 IR &7 Y AT R S B1 S ek 3 e ¥, vefer 7§ 8
T TR, 19 & 2@ T A W A AR fore o svemen T A sviaRe



e o e “

gﬁﬁﬂ%ﬁwﬁﬁm%m@ﬁéﬁagm—g@ﬁmﬁmq&mﬁmﬂ
|
et g fam
e & T R 1 A e 3 G B § 3N e R 81 Se e i
¥ vy (Flame) Safe 908 3 @aed 9@ 81 o a6 1 79 i ) s
o} wereT €Y 31y - e €1 T fire/ Yoo F s ke st 81 S
R AcH F & BT 0 ¢ oK T TH E 3 W W AR R @
R e 1 i gem 1 ferdwert S TEehe & sifa w @ A
HET S I g eV T STeTel 8 | hil-ahe SO Sae U A S
0 & for eem-at aRades el ) oft fiyemn s &) e 5o o IR
F4 S T F e I & FiE a9 1 o Frefoed ]) rervee aft g e @
A e = ofy Bt ol A g e @ A T e o 21 W AeE H
SHE-a1 5 ¥ o 15 i/ d%ve ae Bt 2
T VR Teh IS 37 9 Toer &, T & TE B o 4 9 A5 o WA
9 3 AR -3 Tl 1 -8 R FH A1, e % e at e
X e e o 21 3 v o R R I o S R R o e R
r = aph
S SR ek
P T hyTH
a :Reia (S I 3 wifien a9 W Frefeaa B)
N SHEA R AR (S New > W s iR )

ek A HeH-R W (Strand Bumer) & wema w1
S 21 :
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- e U o A & ) SHE-a T S o Y A @ e 98
TSl € Ya sgd & FH| WY ew H Wi 9o 39 ew Plateau
Burning Solid Propellant) % Smmg|

A A TEUT

T 5T I o e & Farg-aX 3R v & et g e & e Frefe e
21 A & Ware A aed @ NeH F Tud 2 A o 32wt W ST
A ware- aﬁﬁq@mﬁrﬁlmmm—am%wmaﬂwvﬂmﬁ
v R

W =Ard

W& W = JaB-al
r = sged Tfd
d = Jes 1 HA
A =S5 SEA

e for g A o foe 1 sl d 2 @ Ffiraa v €, s o s g
T 21| 370 Yarg-aX ¥ YR T o R oo g A & wiafdd e g
SEYHF FATE-EL W et o Fere I ot arelifires et o 21 1 o e
3 feaet o feraron fean T | o e wee W Swwe e e 3 Rt Tt
q A R e o &1

3 T I G5 A H T I oh ST e % e SRR 2| 3
TE-FH F I 1 T T A T o o S0 W, I & e Sprre § afiedq
1 G B 9 Uh S e 1 S ST BRAT & O 2R 3 &1 Y SR 5
T B & 3 arerd g & R 39 3 3 oo e § TR ofe & @ 2 < |
R FA S ST TR AR R P-T o e §) W aia d w@e oS



T T Way 46
o ST T T & i T e 33K e e ST G Y F-T R e §
At 3

g e I T BT AT F SRR S 21 TR T AT e & T R
3 YTHEA B TR B | T W RIS I 3w ) Y e 3t ek

t . fR 17w efminawE PT umw
T 8 @ a1 3 9 e €1 38 39 & ren 1 1 g ft 9 et aw R
Aftm X foan S @ e 9 W & o B e A R R 7 A AW A
Teh Areeh 3 0 e T 1 < 0 SRR & 3 v A wg 9 R, T
T 31 e o ifird e R g 3T e oeR styen ¥R Take # forn s
R el atfirek St ) STavaeR el ot 81 et §9e P-T s st fafra fea
Pl 917 2 8 o T e 1 e STt 3 vl A frer T ) 59 AR
%! voa fraT it G S9eE (Neutral Burning) #@&a €1



47 | i R

A A

Tgl e I T T F STHR AN | T TER F I s & g Setier
e A T I F T T F A NS W A ]y IoE Y W g@:
veE 5 AR e W 81 BF I o S i v & 90 ¥ R de
W%Wqéﬂ%‘, afgseed (Radial Burning)  sgamm 8| weafin

I = 1 sae I T e
IR I & o T @ fat 18 o Jan o v }1 1 PTow d

T Bl & o oo O A T ofs & @ @1 qe-ahe § sifersad o oo &

7 o)

! /
& g /é//

o

ot 18-zgmen IR G e P-T 3w
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3 wra § € 9= ) 9 R & I w1 P v wer? e
il g & i T3 et o foang aiftran e & QTR A & HROT, Wi A &
WWWW%I 39 WER & I F Vo S S5 ( Progressive
Burning) e 81

RRIA

&l A I 1 T8 GR A STHR 1 A B TR &R 3 fAC 0 FR F
mﬁmmmﬁémm%ﬂ%ﬁﬂwm‘%mﬁﬂfsﬁmm
TG T T W@ S § R 59 al w ufeg (Perimeter) 3 & @l
SR & TN SR W1 39y WRANE SHei & iR a1 sea & @
TR T & | ST B N AR 1 S SR g1 2 et 8 3l ¥R-dR = 3w
& SR 3 F AR & I A T VR F I HAG T TR A 2
femrdren 19 3§ 38 YR & I 3@ P-T Wi oA Fgman 71 81 39 a® & 39
fesie ¥ 7 Soa &9 WC 9 & 3R WY & U 9 & afuwm  9m
e T & 1 I 81 T T3 39 A YR H A f gam (Optimum)
Bl B

SAEH I

e M WHRIEAN | AT & TAH 2 €1 38 Frtr o woe o 39 e
foran e 81 81 3R B A R T8 SR T T e & Seer fira W
W 21 T ¥R F 39 7 I9dn XY T et 3 e, Foran e @ i wvge 3=
o I IR (B € 99 F e ifen) Serew & w0 H qRImEE AR F
fou T o+ I 1 T U b ST v youf R i ) R 20 O
B T T3 AR ) frarn e d) 7e v 3 ) 30 A 7 0 e ) 3w
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t

e 19-=er i a s P-T T

e i ol et o &1 7 P-T Wi o ot weh o & vy e s e ) 59
FHR & TOEH @ S HA AN O 8, GO e . (Reagressive
Burning) =gy s 8,

e ¥

T T At A I ) g 7 v 9 o @ e e o o 3
Hfeeh e F wE 518 1 W) 39 faw eve i 7 39 SR i Y A
21 g Toe affT & IO I e a9 T AR &1 Ao I veer
T B9 3 I 8 F8 3 o 1 g 1o ot e SR R gk



T U TR

n e 20— SR 3T A TR pT WG

30 9 feorg T 78 Al 1 59 v A A € 3W oo 1 e U &
TG T F IU0E W Swite § Ao At AW & I woe Ay 1o S fen
ST & B 79 3T SFT o IR W A T R ol A @ afu O ot
T T STEE ST | 3 T T o erava € o U 39 % SR
sferpam STam fiFm ST r@: T 3 F 9 9 HH Y g A
=fen;

3 TS I ) T o O R e & b i g ST 3 ey
1 e R ST %1 SRR O g S SR S SR S 8 i S S
A H F FE H A & A HH D | v i F g e Im e
oot Bl s 9 1 59 R 3| W R 21 o R w2 el
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L

t
R 21-WREIN AR P-T W&

Gie oM & fore ook ferdve Wit = o e et 21 39 Vo 3 3 6 vaem

% W ek ST v 21 e e af e Wt 21 599 p- W A ot
A & 2 IR 38 91 9 B oo
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B g Tahe o AT qaEoT

31 30 3G TRy Tae B ffr 3T & i 93 & A onh wan e

B T % e ot e SGF AT e B e I A S TvER 8
T R ST ) S s el 1 o) SRt 918 39 99 3 for v e o et 2
9 Y 3 SRk T9) 9 AT R 3 T T forA 3 Sreaen & O e | e
R I3 F To ST FIF T ST 3, T TN G ST | 3T I
o 9292 U3} %t 33 Ao g ForaR-foet & ae & S et R1 59 e
# A B et o6 & o g o Whem 3 97 9 sTervasa 39 &)
TS ! IZH IR T B ey, il TH 7 dae o s TH-Ae 3 o
T B T 3 AR ST AW B VR IR A D T T W
TS Y TR P S TR S R A €) o T4 3 3em A frg
F & T oFm Them fire R €1 5 § @ e e -t i) et
o 1 gfee Ta-of= o anee yoafer 6 s 81 360 T 3 e s
&R I o A A T R 2

IZA & Y TAE T 3 W 1 el ViRl o v e v &1
¥ ¥ Fa  (Vibration), ame@  (Impact-Shock), o
(Acceleration) st wftnfea §1 799 sffea seF saan dou & kA
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T AR ) 359 T T AT TORAT gl 81 3 Wt araeenat H 1w A
TR I qU favar @ ey i 7% stervas 2 F SeF & Ted Rl A
IR FaEenatt § et wifg " e SR Wy § R R S SO w3 H)
&I, S e, T e I 3N 3 ot Tt wlE g0 s O ST
21 Teft v i e A R Frv wiw Fed €1 T A - WA
e fearor i e e &

(1) wfmmara (Static Test)

gl Tahe ATt e e Seater svercen H TaaR youfor R S € awn

27|, WOIe, SSer-e 3 @l 26 s A snen ) g 22 W o e
T3 S Tl

R W g A 2o W de, LT L

o 22-vdfe it sl o vt T2 Wi
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o 23T Wt F v wiaw
HeX A iw-d4 (Test-bench) % S et feamn wran 1 7z gae Ty
7S B IR O A 3 R SR &1 e, woive, 719 3w i
o T & G v v 1 o 23 § o i e e 9 Reafi ¥
T T ) FeIe S W Sy e Y& % T 36T <A, JoiE
SR A 316 B ST 21 307 & e et 3 ek & o, g s s R
S CHEIRIE B C R b o 91T B 2 R I ok O A v B o s
SO WAL, S Sveren qeepTeR 81 Wik, ST, W ouf vt 9 o
ofefen MATER ' ok ‘1o e s A

(2) meEwOTS (Spin Test)
forel-fopel iz e P o o & o 1 b e Oy 1 5 i



55 3 T T &t ey wdem

T 3| AT TS < T o W el R B U AR 3 e #) S
T iR & s & S 31 or: XY v Aew a wifter e w0 qu
TEOT S HEATH © A e I T T el 3 Sieh- 31 e S i o
| T TG Ta AR ) 3T a1 & R iR ¥ o g Wi A
Tt S Hoae e e ¥ ) 3 e gue < Sue e oM T e )

(3) @ sia (Acceleration Test)

e 3 3 e 3 AN TR T ST SR S G | S S S Sue R
AT SR 2 7 TR R A R -2 3 R 2 I O T e A
FGA-H0 AT W TEIAT IS § | T3 S o €9 /AW F HI8 we ARs i
TRy} 81 58 FEa-HER T AR Tohe R 3 igeh I H Q0 309 8 e
313 7 e 39 F o ¥ T ORI & ST @R o A B A
773 31 B A T3 ISt g | e & Wl 81 draan e &
T H TR A I IR T 3 fEae e O o foren s 1 i & forg wge
) TR S Y R Tenfire R el B S S @

(4) wuasia (Vibration Test)

AR 9 & T W ITA F T fafi fefrat & oo st = wmmn e
TS ¥ S A B FF FROT B Gerat & S Fip wRdim wRowE (Boundary
Layer Turbulence), waf® @ (AcousticNoise), agAvSHd
#@# (Atmospheric Gust) 3TfFI T FRO e T & T, 3T R
29 3T B W €1 59 ST Sfeer TOE G TRt € & Al o WE K o
e e 81 9” wdeo Whe B OF 99 39 (Vibration Table) & 3R
Nty e foF ST 21 59 499 ° 9 7 omefd (Frequency) & STam
(Amplitude) saTHFAFACE 1 TH B
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() g (High Alttude Test)

S 0 e e e e g (Vo)
PR 3 T3 ) WA 3 & 0 7 s & et o v
e et 6 v 8 S 2 9% 19 e O P 4
2 o =1 e whemmm (Hligh Altitude Test Chamber) &) 9
3 inw Wit B a e S T
e e T 0 e R ) e ) 5 e & S 9
! 0 9 Ve 90 g0 o e @ € A e 34 & o
-t a0 9 1 70 9 ) et o R A A S

-5 t
T A T T ) -
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gﬁmammﬁﬁﬁaﬁ-ﬁmsﬁﬁwﬁ off| SR 3T S =T

o e: T % SR A STUR| AR AT A @ N FF W RIS F
T STereer ST, 0 2 e o oIt R W Bl 81 e & wer A R K
T R & T8 (U N e Pk T STl 1 St 2B Tt ST S e ol
3| e 3 IR ST & U Y o I 2 8 ) IR 8% Y Y ST T
TR T T F Foll R FHR A 2 § 7 3 7 &b ool 32 e B
e e & T v o &, S o ot s, e, e, e
zoaw, % 3 R A et oraffem 1 T Wt et o e & e
T T T =T ) F T 2 o o o) e e ferem-fed
AE ST 21t ST g 3 TR HRIEH b SR € S e | T H St o
) g orfeeh o 2R 3 T 9 R 3R e o % o M S
) PO % 3 T ST 3 Heeh T o K e T2 2 ) o Ford e e
& I AN ) 5 Y o o Tk ) et - v < ofter ) feen 7
2l

ST g2 A T A e et ) S e Foram & e e B
o et 3R v feem o wiforen 2eft @1 svente AR e e & g vt I
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. M2 vp my vy
a2 24~ OEA W ERT My MR FEEA My HEER)

o 2 & 3o faroda R & et ot 3 srwe wifrar i oft 3w 8 SERer S
9 7@ TEwa A Tl D1 S o Tewe I a3 ) a6 O
SR T AT 1 3 ST 8 T & e o AT et a1 3 GaT S
(Conservation of Momentum) & 5% & igaR & 21 & § o
e 9 AE & 9 971 1 OAGA | 59 e 1 e 24 H R wn

Tl S EEH

= m
TR & = Y
TFARFIMH = M,
TFARIT = v,

m,v, = m,v,

AT M i G = TR 1 Y&

3t i TR b o o S R T ek U RO R R el & 39
G Y B ]| T HE T R R T & SR U IR v
TG fora ST 21 FeRTer R W 3R T IR W ) B I S 3341 1 3
frmaeR (Launching) sd & s fran & s 8 wond fra o o)
T 3 08 Y At e el €1 7 R % A ) e A % f e SR
F31 WA ST §1 I A AW 3 Tk R B T3 Jere g stege A



For 25—t O G dowo Fraw & aes

a7 ferelt g & e 23 Q7 Yo ) W A 9w @ o v e arersen & sl
Ry ot 71 8 3o TAS 2 81 R 25 # @ 03 W ofg T W AR A e
! B & TIE Yo & AF ] T B ) ke 1 Frerowdt g i & G e am
TR o Y T 1 R ST % R Qe o TRl 3 aREved ) arg d
T el et g g KA A e

T2 & I R M A (Propellant) & e & W 7 Fraedt
T Y 3o e At 1 e ek Pl X R SE Fa SR S /1§
A A ¥ 1 IR IR $HH e § PP 1% THY T T Tea & g1 T8
w1 T el B 1 39 RO et e S T o g S ARk o for et o
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F ft T & Y T 37 A o 8 St @ a4 ' 'w oad e &) s am
& B T TR U R e 1 e § 6 T A e € N F dn ey
U Tl Bl &1 S 7 A7 Tohe @ WIfFTeh TR & Sor % 39 S0y I
qo R R 21 U ey T el R aret e 9 TR 3,000
i/ &ihus 3 3 o 75% Take % e IR A e T S, T2 & SR ST 4,000
/e F T I R o 81 3 aifes T e ) B fow @) o st et
1 U o HL U TR Yo 561 Sl B ) 39 YR & SIS T1E 13l & a9 A
Fgud v (Multi Stage Rocket) ot #ed € wadl 19 o1& We F
werA-7g W& (First Stage Rocket) 3R TF T TE 5T UE e
(Second Stage Rocket) & Fdl 21 HOH-U2 @ 319 0 & @< A
T S B1 3T T2 1 NGRIR 559 TR el I 90 w21 5 TS & A WR A
TS BT B | T FIH-E YIE 1 Aeh ST T 8 Sl & 7 T THe 37
Tl A T g A= R €1 a1y € fade-ug e o s R e @
T ) T T SR e B S ST ST R o ke 9 e e §1 3k
74 YR T8 fFan 99 (Vehicle) & 3w 98 % =erdt @t 21

e e o 1 S v &1 A e 3 A sner- e Fraw i E S
St 5 & e § | e T, TErE e oA % € wrefiven e ge W
A S §1 et ot & S or e o s A G 2
fafyre amam (Specific Impulse)
7% TF TR ¥ T w1 o 23R Aeh A S I T 81 ASE H
fafore ST e F T T T AR WY & e A 3 fewe W e
s 3158 Lp & wifere e w21 g 3o {d0g 31 78 I o vl
e (Thrust) 3 S0eR 2 S T WEd T Q oot v o Ford ek ot
WaTg X O R/ Aes B
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= E e,
=% (1)
—_— c ---------------------------------
iR, =< @)
F,
SLLUE I RR—— 3)

I,= faftresmam (dave)

F= o, 58 Y% (Thrust) s %e < @

w= e I Jag-al

c= Wl 3T 37 (g A free gt Fawan)  (Effective Exhaust

g= TEERIN AN Velocity)

g aman (Total Impulse)

7 Lo Jmifira foran st 1 g ofemm e 39 R 30T 5 0 S S
e 81 5 T P 3 g 0 @ S0t ol o e 3 S S e
& FR TS (Integration) foar <mwar 2

t=t
I N = T (4)
t=o
t=
= SIsp\.th .................................. (5)



T T WRaR 62
I SR FA F 2 F O O Reg @ 4

= ]‘s’p-w ................................. (7)
e w = TTH N HA TN

fadm s aw (S pecific Propellant Consumption)

79 Forter § ghR wolie 3N FE & fa e &y (Flow Rate)
I o 1 g0 A e aem % s (Inverse) o weR B B

AREIFERE =L 8)
L

=_‘,_V:__ ................. (9)
F

FERA AF[™@  (Mass Ratio)

T oh I 1 O 31901 ok B~ 5o 7t 580 MR & e fear st
1 92 132 3 S oA (Ui e ¥ vHe & I9Td) 2R T T

(T YT B % UER) o ST % e B B
my
MR=~—n—1— ........ (10)

[+]

T m, = A IR FEH
me= & R W =

vz 7w 3w (Propeliant Mass Fraction)
T T R 37 T & o ag avereen & e sad e & fafea ot Wi
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I T FHA Y 0 W) T KU T e & S i ¥ 31 -ies 3 e @
A XY T it e e 3 @ A A 3R e Qg O e semm €
FeA-Ee, €, THe i, FouTeeh 0 ST | Heeh KA Y1 Toh T JOIeht o
&t o o e &1 S MPRY A fan s @)

gl M, = e A A
m, = T H T ZHH
7gl 7 =F 3 ) A 3 TR Tae & Frearer S e efm A SR e A &
9 AR @ FoqWE m, § Wit T8 ] o IOEW € gl oF
(Separation System), FEEUE (Control System), farm-da
(Destruct System), 3gfriied (Telemetry), a1

WAT-9R @@ (Impulse to Weight Ratio)

uéz;hammgﬁ T T 5 TR TR ST S SR~ 4 ST
w5 81




T3 & a3 64
sl -VIVL = STR-R S

t = voeH #d

I = e

w, = Tae I TRfrIeR IR
fafore sifwr (Specific Power)

7 i e & o e e e o e 1 R P, & TmifH
i <t 24

Py = 2 e (14)

2w,

W (1) ()
2w,

— wo Iap ISP g
2w,

il
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11 (Thrust)

Areer F Sae R YRS 3 € que § 7 e o e et Aot A are i )
Taa T Tk H faradar frem & fefieen 2 &1 3o wfafean s 9 w8 w0 g
gl W 21

IeM & SNF AYETERE g W U9 & S T vea 21 e 26 ¥
e R F e s Fa P, skt gfomiasge B, o
avsea TE P B wae S frmave  (Exit Plane) w (P, —P)
7l T WS TR | O TS o6 YOI, S ired ot o W R, 39 e o e

iR
F=my, + (P, —B)A,

R AV |

.o ‘-""".‘\"-T'
P ARNOO

Tt 26— & T Y A OB W IW
Tg Joiie & Emst & A #) Hem o wam-woie # ok gwd e
- | FATT-Yuite; ek FHA 1 FaTg-2X 3 I 1 3 TREUE & aer
| Sl W T Yoirg Frfa 8 aur Yo TR iR argRTEeE T @ S



T3 U e &

TERE 21 W Y e A e S & o e A ErR-Yie HO R A e
T T B e e H et & it < i ot 81 3R s & feng v
% foae 30 FHR R S R o T 3 agAveeid I & diet SR W@ St

9% IUsR|
T 25 S ARSI ST % e 2 & A - A A Y & el 31

7 ferfi # U Ak Q SAfrehm Foiig 3T B 81 39 W % e P v e
3 SR W 379 (Optimum Expansion Ratio ST qos =T S 81

F=nmy

- (g)

r“V.VIsp

S-SR T S gt A et e R, argrveerr e A 2R et
B T R ZE-FONE  URed A € A S 3 R 13 % 5 WO o o
Tl Uit Qe &1 T8 WA 10 A SRR 30 TR 5 & e R

ST Y8 & (Effective Exhaust Velocity)
g oS T AR Pt i i Pt s e dp # 58 ¢ & Aifea fr s

Fg
SR (i 3)

g Gy 3 ol et W A e ® ow AW # an s
(Thermodynamics)  faq 3 igER qoe 3R Yafa Bt 81
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Feihy, + (B~ R)A (e 16)

C*mv-g—*- = (B —R)A (TR 3 9 16)

cyg B-R)Ag (17
'—_'l—"— .............................. )
Wﬁiﬂ?éﬂcaﬁmaﬂwmm$mﬁmm€mﬁwmaﬂ:

FVVET T e B A AE AT Y, 3 s e 2
Femiaer waelt fram (Thermodynamic Relations)

T 73 T 0 TS T T 3 Taet U 211e] T ) el &) el 1
Tas et RufE! = g R s #1 @ oney Tae e yiet
1 A T 2

(1) Hee Soe Q 391 Yy Yoha & QO & H UE W En B

(2) ¥ vard (i) amee i foran o v R €

(3) T Yone H g v G feefer 7 @t &

(4) W # o) ¥ IomeRRE T8 da R w98 T
(Adiabatic) w1 qer = R

(5) e vars frfia ok feer e 31

(6) e A Ferard g 9N 219 W A S a1y | ol ]

(7) gﬂﬂ%n,mam@a%@m (Section) TTHTAH @
|

(8) - otk G (Ghemical Equilibrium) — zgv & 3 St
& e @ T @ 39k 7% e i foren H A S )

(9) e oo A 3o wet veref A srereen ¥ A €



v o R e

Sy T et e faaR ) B 36 w5 A QS R feee el By Sl
dwem frm (Law of Conservation of Energy) & TR T
et feaft & fu 8 e o e @ o o g i S A e et
Ay feere et &1 e fareg TR ot R et (Enthalpy) srerfy e
S H e A & A i o 3 vt & SR s anft) w e Teee e
x 3R y & fargatl 3 fova 3 G o Fret o e o o e 2

+__!_=§_= ..Y_):_. ------- o,
b+ =hy + 5k (18)

ho—h = 0 ) e e (19)

W hy =xﬁ§mmﬁr®wﬂ
hy =y forg W o i wencdt

J = it ek o de
(Mechanical Equivalent of Heat)

& ey 19 & T woredt 1 um fafre s G, ol v A

(Absolute I'emperature) TOFRE 3 SR BT 81 3%
h=GC.T, iriees e, cerrrnansanrens (20)



oW deem frm (Law of Conservation of Mass)
i avareen & Yerg 3 foFd o fargatl R ae- 2 Wee e 21

A v
w, = Vx ........................... (23)
Ay v,
== T 7 tesccrnrssasins  sesseesessee (24)
b4 .Vy
w, = fp meesessiies e (25)
Axvx AYVY ..................
et W = X {og R TER-SX
W =Y fag W yaR-
A, = x o W yaTE 1 ST e 8
A =y /g T Y8 1 ST I B
V, = x fag W yare-yee =t fafire s
Vy =y farg W yae-werd o1 fafere s

frq Frm & e et e & fow e v o e @

PX Vx = RTx ........................ (27)
m PY Vy — R.Ty ......................... (28)
G
=Kk e 29
C k (29}

W= A



¢,-C, 1}_ .......................... (30)
sz(kk-l—ll)j ................. (31)

(k—1) =3“—(‘i
:Ii:,; =(%) N (32)

Wi (Isoentropic) AR o Syaee ¥ g 9 FHHI BRI, TR A
R iR fafere swem sgm) AR Gded 7@ (Compressible Fluid) %
YaTE A Guus aeen § I fon 9@ @ yoreh *‘werde yprar feafa?
(Stagnation  Condition) o o ot §) 39 feefr & @ wfa
YFaa  (Stagnation Temperature)  &ed &1 38 T, 3 Tmifera fran
ST 1 Sl SR R & S1gER




7 TR AT

gt T o o1 o 2 oo swareen & T feer v 1 sofe e feafa
o QTR YaTE 3 Ve o fore w3

- (5) 5
T \P

Tty e feerfd A s ot e wif yrr s’ (Stagnation
Energy) ga €1 g8 Goried & st Sl & A & aa 8 1
W@ g (Mach Number)

T st g el A e & T Y e w T e aw g R
fafire s o Frsft o &1 @ warre 31 @R saf-am & s A A S
e &1 2 fr & Y Gefe fean o w8

a= gkRT ........................... (36)
el k ‘/’




T u RER 72

TG U g Gohrg e el &1 9 WalTe & 39K el 11 35 o1y 3 e drat
1 & TGRS 1 9 At § 79 Yo an ) gewite (Subsonic) s
ST 81 S 9% T 1 3 R Bt § 79 Yae-av 9 ok 1 ¥ we 8w

URiTeh e 21
FTI A1 & ARG S o e e oy o el §

__Eg—é:]—w (QHIHTT 34)
M?gkRT
=T 25C, ] (TR 37)

=ThH+Ipfk— 1] (w30

S

- 2 (T
- N ()
B T, = Wi Y



7 | T
S e - S SR § S-S i aeerd) § 99 YA W O

it Y e RO & 1 2 P, & Tmifh R 1 uw wh eneis
Yaten T e H feer W ¥

k= i) o (ST 39)
B =P\1+55~ k (T 36 9 38 3H)

T T e ® s % fae Rl @ frgetl & o W |
(Cross Sectional Area) N A GE § e g Q Geem fF oW
el 81

k—1
‘ "1 + IE_Z_IM;I pey
Ay _ M« — LS (40)

AT M, 1+k_—~“1Mi]
+ss

qiftes 3@ 1

FGH o g Uk The+aMH F FEIN 1000 Fretm 21 363 W@ it #1 5F
15 A0S T ST &1 eeh H gul oo % =g I F FHA9R 200 FRAR @
ST &1 A TR AreX & stffte o1 o 3 i Yeie, forderor o, 2otz anf
f 31 T TR 100 Frdmm #1 af A @ i 3 Em 225 o A A
Rydtet =t 7R 3@ F:

(1) IF S=HH A
(2) T TTHE
(3) ATH AT 3



TR T Ry

(4) e TR
(5) wong

(6) fafere s @
(7) WONG-9IR W
(8) wfoem Amfg
(9) were 3= & ik
(10) %& AT

T

TAH I = 1000 Bm

g E Sfmeme =200 fEn

TAF A F TR = 100

Ta= 1 WA §HH = 1000-100 =900 fm
AN F ZEH = 1000~ 100 = 900 fFm
TR w AW E=mR = 900—800 = 100

e s, I, =225 d&ws

SET T, t =15 ¥Fog

(1) FH I S

MR= &% i zomm
A 1 e W o
200

1000

0.2

i

it



75
(2) T IR AR
_ =% fmgemn
MR T Wi g=mE
100
900
=  0n

(3) SH FoHE ST9

MP = e 1 TEIHH
. U3 o IR geEH
_
T 900
= 0.89
(4) e wamE-X
P ik i
TEH I
_ 800
15
= 53.33f%FW Asve
(5) Wi
F=Isp>( w
= fafere sram X Ay o
= 225X 53.33

= 12000 f@un o

Yoz A
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el 8 yed o TR §)
(9) W& | AN
c=l,Xg
=295 X 9.8
= 2205 H/A3vs
W = W WA o
1, = fafire smam
(10) =@ mEm |
[ = (ArsFH %A IR) x (i sm@im)
= 800 X 225 '
= 180000 fFm 5o Y3vg

g

St It:‘@ﬂﬂﬁ"l

Wifena TETT 2
T Y T3 & Wit wdem 3 g and ¥ S nra-dem 3 ik ®

T 1.25 1 W & (1) ae-ww @ e @ (i) e % e A frin d W
ST T R

[

(1) smveet v 3 que | R arel o P o aigd o & s O

21 et hemr 9 ot § el S anpEeea o s 1 W
(bar) & sUaT B 31



1.95 1.25
= (l+ ’2 1)(31) 1.25 -1

]

0.25
1+ == X9
(153 xs)

= (1+ 1.25)*

(|t 40)

M = mwmaﬁwm

M, ﬁvhmqtmﬁmam
=3
A = 3 T I F2
- A = firt  srgree e A
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125+ 1

_1+1'25—1X9 BT
2
1.25—1
x 1
T

(ST 41)
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@ e W T

?émﬁﬂqﬁaw%ma@aémmmm@mﬁaaﬁammm
eI FR YT 74T 59 A The | Yol & TR-aTR T W of g
forvame i &Y Ter o for el SR ferar o st ek, 3R reen & e evfers R
T §1 e § G o 6 S o 9 ST STEaE B I O e
wite wre < 5 SveriepTen 3T w9 A1 o e fireh B ¥ 2 9 e A
3 for o T €2 A e W & A €7 2) @ e A v W I A I
R SIAT TR T o, Sfosh 39 oS aed st 39 W o e 3 i et
TRE T e foreg e o v o ot ek o fover ot ) g Sl e &
| 9 T forRner & (Reerd § e 9g1 § 0% Gafvd O e & o1
o o fong v it & - o) eiern S S R s @ e |
39 [ H € T8 I R AT O B STEAE F T T TR ARy
R & T & 7oA HRAed A S favarg Rarn F 9w o e hen & v
Bl 1 7a A o e o farean e s
T 7 370 BR T 3 3R 7 e & v i A e R g A
9 B B 5 e o I Yerel fordm w e w
T 3 39 e I, <8 B % SRx & et e 21 T Freda za



81 : 7 WF R

e B T HE o HER U OF H A T T ]| T PR AR
gy i FoT aree i wErE & T T % S e T #1 7a A
I T AP H A ] T 7 i @ R gz A
FTE-EL ok AT R & T8 9 9 B PR o 2 ol s s R e @
T, T, g, ffme omdm anfk e 4

o lreeh 3 & o e v @

(1) AT

(2) frermds Few

1. G999 Aew

Yo A G ) THR A9 9 T sy & R sa o sveen #
ST TG S Wl 81§60 e § MEF A (Nitric Acid), et
(Aniline), wemEA (Alcohol) Rww wmmwes  (Nitrogen
Tetraoxide) 3mf¥| ¥ ¥a e K wiesw (Bipropellant) Fzem §aiF
T8l i T o oem-orn ¥ TRYEA (Hydrazene) & wRERA
wdlss (Hydrogen Peroxide) 2 3amew 2 sl anadiens o Y67 0
& sa o faemm €1 AW 5= s N whER Few  (Monopropellant) @
T R 2. Freandia em

FrTaTdia e TET T a9 W@ 3o 3 St § W &1 9w a9 W
g 3 avaen F B ) 9 AW W E e Jaer wr & i A F oftafda &
I B TGE IR $-3T TR (FEAH-1830 Ve), T WEEH
(FaeiF—-253° D ) 3T T (FFAH-188° Fo) | T Al T Fafkre
ST G e ) ST i S S &1 g R R T R F IR
T 0 % R g o3 3 ) onrareawan et ) '

79 e & AT 9 T T 4N &1 T 9 e T ¥ e 1



TF= T ey 82

(1) vyt =369 (Hypergolic)
(2) @St spgem  (Nonhypergolic)

T P 9 T o T R & 9 o o & wafeve & 3ad 8, Wt
T HeEh FEe € oI S 3r Hew A A SRR o o 3 R N W
ft vofer & A 7 WYl SEeli AIEE wa o 21 T Yo & fag
TR ST B B

e 5o ST TS Tl TR S TEe &1 T I S ) A w3
TIF W TR AT W T Iuwfen, ina, nfRergar qon o thefe v o
ferem feren e 81 T oT- T 5m A o i fereru feoan e 2

1. g@mmﬁg (Hzoz)

78 TH e 81 e TN averiiEra & v § o s e s 81 efmm
TR SR 33 3 Tt o1 Wams faem (Decomposition)  yresy
& ST & 3R I, Aoy o e e I B ) 9e STiadiee, TRe,
TR BRSE, Uehiew STfE S 5 ol & wier fafren e ol aifrs e
T FHE | TR TS g aw efubrariel WRA § I 9% i,
Red e & =1 el 7 & e s

2. sl ufag (HINO,)

T SR Y9 g RS s (Red Fuming and white Fuming
Nitric Acid—RFNA and WFNA) % & g & fe avan s
S & ©Y § ag e T d1 Y AR ST e, T,

THIE F 1A 5a FaF & Wy 7ot ae whifwan w31 WEN AT qrf
IR %3 o sryfet «h e wed §IRENAT 20% 7 N, O, it serr i
v @ 21 A 7t g i WERW (Corrosion) & FRYT ITANT H s



83 %8 eh T 8

oAl 3o W §) T fo 3, Ry, anew S W gy wa ¥ T
s 81 RENA & w9t saeiy &)

3. AEENH 2g-anaaTEs (N204)

T T STFEIHRE & &4 H 2egeiH, 9.8, W@ (Unsymmetrical
Dimeéthyl Hydrazene— UDMH )37 5o §eAl & 919 98 a1%a1 59 GH
1 ST S B SN 5 e TR N 5 YR S SIS o g ST fhan ST
1 N20s 51 57 a1t & 3IRRFNA aWFNA 3 amen &7 G8RF §1 98
FIE, TS TR Y vl & et § o & woufirr 9 S 81

4. TEERH T gStwAEE (Hydrazene— N2Hs and UDMH)

TR 1 el ek & 9 3 YT gd dier &1 SraRey § grd g Iwel
foreeror wrr: gt Aveen o g1 o ot 81 36 SRR SR UM S S E
FRFNA WFNA g &1 gger Werare & qg @ dadi UDMH #
3T 59§89 S T A 5 SR % W 9 3 gt 9 e
2T S 31 TN B W B T Fr: 39 A 36 e 29 S w A w1
fora s 81 wrggrela 9 arden 3w o w5 i 0 S § 39 9 T A9
TN ARAVST T Q ST R S Tl 21

4, ugAiA (Ethyl Alcohol, Cz HsOH)

AT o I 3 frsor ) g8 T69 & w9 H 58 iR g Ian R st R
YR 5 THT T & IS T ST o T A e ot o rsvor oY e & off
B 21 o e R 3 B el @ fire O A s A s A el R R
It 21



W @ T %
6 .37dR, Tawia, €@, PP—1,3nfe

F gt P & arSret SRARE E1 T TR ¥ 5 §E F w9 3 Iwam
fir <1 95T 81 PP— 1 et s P sud e 1 R
SRS F T 39ANT & A S B

fFrerandt e
fireadta Aew J wgg S fafre o e g &) e ded (Saturn) 3Ry

feremer T2l qeperaE ST 3 AN T 81 iR 3 e o el 3 e
g oA A T g = ey @ EaR €| TR g9 STRm AR kA E

(1) 7 N, T TNR: s RLOXH w1 e §1 4% 3
TESIHISA 5 S5 & T S 5 15 S 1 3N SRR S 374 e
(Atlas), gr-3eer (Thor-Delta), fwet (Jupiter) & wfag & A
o v 1 5 YRl o 5 TR w1 St PreTanda 58 el § v mm
W 81 THHS A A=K (Centaur) A (Saturn) & 390 @oe a@r
Tt fo T 31 LOX ot amiferss ses S5 (1.14) B @ shma @ 4w
s (Non=toxic) &) dem % 3w, amodieor & R0 3737 Wo Y
- F9 8 ¥ I & e o JsA-womedl  (Insulation  System) &
YT YA B

T AR ST SR B SRR & w9 3 9 B1 T8 3 SRl 3w g
Jran fafRmee e 260 1 T SRR | 53 T & e RFLOXaed 15w
frrsmon t sTRfEE & T 30 FQ §) 39 R § 39 ol A
3ren ifiren 3ran fafiree: Svam e B 1 foreg s e e A AT,
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(Reactive) 33l qud faleh o 7ok aeo= A wreleh &t &1 od 7o
R T ]

(2) 70 BESYA: 5 Serl 3 Tord ToeH 5o TESo €1 SUH ST € 0.07
31 T T ST T A 31 T U Y g S fafre e
e 21 for T g W B S R 3, fo g 9 S 3 ) snavae
et &g SE ST A6 Fort A ST W N e & A AR 3
FRT SHH B A B ST A e o T



9
3nyfen Teke-foe @t Wi o i

phammaﬁmﬁ%mw@%a@é@ﬁlﬁmw&ﬁm

7 SR D WIRH B T 11 S Uk S - W ¥ e ik i @ i
| 3¢ 319 Ak 7 % e WO 1 Rrdvenat i v H o A Howd T
Bt 1 T8 T, 37 T8 9 9 & o ISR & el T I R R ) gen & Sxiie]
BT SEVIF B

T o 3B TER W e R AR & Ne U O U @ U8R W
feRe 3% ¥ W & W M 9% W 9 F 09w Wiy am
W UF #t-3 J fferes wiiawnen @ ok 78 36 &9 Tom i S & A
TH TR ) TR S TSR : S & ¢ 6 oA 2 T W gk e Y
IS T A e w2 B € ? S ek S1era g Areer, e S R s @ 2
37 T ) I BT & 7 $ WA 31 W 3 R o o i)

T T WAL & IR A 3 o sveanees vl A e e 6 o wrih o
o e FarsT o ek e B O IR AR TR R i A S B
o el 3 Tie | 8l & il 3 v ¥ efte ore feramf o @
S BT o g & WO % I R 3R e o e iy e o



87 Y The-fage o) wne 1 iy

ORa T T fgH 1 MW 1963 § g 9@ I T 99 A e Q vy
E= yre (Rocket Launching)a fom T8 wimw deg = o & wdiae
5, T TR 72 T, B v & v ow e g feaa €1 e
T gE UEqiEE e WAMW &% (Thumba Equatorial Rocket
Launching Station—TERLS) B graw g W R S oEd
a1 ] 1 55 TR feaft % e, wRee ¥8R (Sounding Rocket) #ragi @
TR w8 & fo fva & one Sefie s 8) g et 1 3 I
waifya va=t § Fd agHvsE & AR H g i awed e 81 o e
W AT G & TG0 FIATSH R AR & T R o 1 Y O %
fepiTiet | R 400 FFIHIEt T ST 33 T § ol 3TN WO R %5
Rpeom & T 100 framm @ & g 21

TH R W WATUH 21 T 1963 F TMH-TNH (Nike-Apache)
UREe Wehe 1 WErEA R T o) e W sl & W fa T o 56
a1g & T | 319 Frott @t & fomm 3 A ok 3R A e R W
fesirem =1 SITTOTSY govr| 39 whoreaey Afgelt A H oREE 1Rl S o Wew
T AR B @ T ¥ @ v @R § RH—200,RH—3003K
* RH-560 i fam 27 § 3@ o1 wwar &1 RH el v & fow sl
i T 1 T I 4 T S U % o e § e ) 7 1
foraron iRt 3 H T e §1 A T T Q) TS R R R 81 SN AR T R
T FeRT TR P e R S o o 9 U e o Tae e T & A
T 3 e Sig B wan 21 A9 A T oW @US T 31 W9H g
F2d ¥ ol TR AT Tae = Rt wvs ek v R ug e e &1 A
Tae @ ofmds  (Booster) o SW W® T H WA
(Sustainer) ot W@ W@ ¥ WRw & ok W F RH-200 3R

RH-560 R 182 ) T TR mmﬁuﬁ%maﬁmﬂm
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it 3
Afguft w32 @ fafere dandtex

il TR AW _

RH-200 RH-300 RH-560
L R E=cco f 2 ' 1 2
T g (frdt) 3590 3860 7280
:ﬁﬁf fLLs (ﬂh%qﬁ) (ﬁmﬂ 108 370 1350
Iis = (frk) 122 305 305
FaE 850 W) (Fmt) 88 130 365
IEnT - e grew F -

T8 ST aR (Vehicle) 81 S #1 3 1eg 1 39 6 fran
FIIF 78 T 3 N R ! T T A 91 o SER T4 ek T 31

IR SR e § Firy 3R §) ofie T3 7o R wae & @
e Jaar § ol oTeeht s S o) T o FeT AR S 71 399 a9
& 7o S TN I & HROT T o N AR A & i e 3 e
¥ 7 vl o SRy a9 & R Gve 3 T @ I FE [ A F
% Ty a7 fired # o St WRT- T 1 3uwie ot aH & SR WO B,
T Qe 0 T @ N &1 5 FROT SR A W 7 Uha] Y SR
T 2 3R A T e T A e st il A #)

e 3 fyerfia Ry SaRm aF M SLV ~3@1 SLV Jawd ¢ awme
FRET A (Satellite Launch  Vehicle) | Tl AR TR Y T TR
T T TR o ST &) §9 IR Teket W 31 e 3 @ Seawe fora Sen
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128 | $300 8
[ -]
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2
N S A
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