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Single Stage Sounding Rocket S-500 

Tamiya NOMURA\ Hiraki MATSUO':' and Motoki HINADA* 

Abstract: A single stage sounding rocket S-500 is under development by 

Institute of Space and Aeronautical Science, University of Tokyo. It will 

cover 200-4 00 km altitude range as a substitute for the current K- 9M and K-
10 rockets. It can reach 350 km altitude with 100 kg net payload. The launch 
weight is about 2100 kg and the total length is 7.8 m. The first flight is 
scheduled in early 1980. 

��: *E(:7($'=FWJIDt�7itf�?,Jf--cv:t, 1'iiE:itO) tm?JtU P 'r 'Y r S-500 MO)�ij¥e� 
��--c1,,Q. ;:;ri,vi1Jt*O) K-9 M, K-1 0 MO)f<;fffflU: tJ:Q t 0)-C·, f.u!.t 350km 
vc. 100 kg 0)-* 'Y r """1 P � F'� :h'bJ:v:f Q;: c iJ, AJ�!§-c-� Q. :ffl.tE 54 :¥!.t�M 
O)tJJJRfi� § ffi c L --c to IJ, 7tJtZO) �iJ,v:) � vc.v:tiW:fi-C·O)�ffl t im�-c-� Q. 
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ffl,tE, *J?-::k¥'¥@JIDt�7vf5EFJrvi, S-210, S-310, K-9 M, K-10, L-3H 0) 5 �fj;O)fJrnm 

p ,r ';/ r �f*i:f L- --n,, o. ::. n � O)�f!�tmmu § 1¥Jvc.fit r. --c �\, ,5Jvt o ::. 2: K .. ct "? --c, rt 

i/i?ftJ:�ItJl��7]/�-i""o::. 2:n;PJ§g --ej;on;, 5fff�O) s-310 ��\,,--Cvt, --t�--coo¥e� 

10 �tJJ:.�m£:Ji& L---c� 9, ili:�O) p ,r ';/ r istf,/(r0)¥6Ji:��x.o 2: �. 11:§gl¥Jvc.vt\,,� � 

iJ,T-i1/i!JfE. tJ:,BiJ; j; o 0) t $�"(-j; o. 

S-500 ( {&:�) vi, K-9M, K-10 0)�1Jmirflffl "(· j; o �,§t 200-400 km �§tic L-, 1!i.Mt 

-c·::. n��m L- c1: 5 2:: --to t 0) "(·, �nx:O) j;i),v:) � vc.vt K-9M, K-10 O)f��}i 2: L- --cmm 

iJ;Jl:JH� �no. a'!:�Wob J: 9 l;;::$:�itvc.A 9, 53 �JJDtO):rt!!J:.t�m�t�. 54 �,§t��.� 

c·O) W�rr� § ffl C L- "C �*!H�H�jiob "( \, \ Q iJ;, tJ Tvc.ffl,:J:k�¥�'6'1" Q. 

* *E(*$'=FW!l!1i:�7itf�?,)f. Institute of Space and Aeronautical Science, University of Tokyo, 
6-1, Komaba 4-chome, Meguro-ku, Tokyo 153. 
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2. £ * 15 j-j-

( 2 ) *15<:fr, 1 P - F (net payload) 100 kg, ��riil'nfl:rJJt 350 km 

c 3 ) J:tW�tct� 1 p - FirtUir::.xt--t oillrt1�t 

( 4 )  1)i�:t; 

( 5 ) @li.£ 500 mm 

J::O) (1)-(5) O)�:;tjil!-v=-1l'-'', ?Jz0)£�1!.filtJ;�*-- Gnt-=. 

1t vm m ffft : 2100 kg 

tffiillJfUm:m:: 1500 kg 

400 kg 

200 kg 

'Y '/ 3 / r::.ft L, L � 1 p - rt� J: ljjlj�� g� �Jb K-OC1t � .:it� 6 � C U: C X. vfJt!tE 0) 

K-10 O)fiU.�), J1.Jts�v:::.vt:£tt!O)m L l 5 *55:'.14:�1Fitct, � t tct < � 1 p - Fti3��£v:::. 

OCI!.Lf--f],6 � cc'cf06. K-9M 0) 50kg vcJg-L""C �1 P - f'O) §11[@:� 100kg c Lt� 

0) vt, 11� :1J 0) fi'iJ J:: c [Pj n; v:::. �.ll: � -1- J:: 0) * r§ 0) � * t cI0 o . c 4) vt 1tillJflJ ·l�Um 0) fi'iJ J:. c , � 

�O) s-310 O)nJZ:sfJv:::.1 VJ�Ll 5*55:'.0)ri:�m:fv:::.fgT(:fJcilq�Gnt.:�tv:::.i;vj'-',""C'-''oil:, 

lcj:i�J:\C' ct) Q � C tt:t-� V - '/ 3 / _I=, 1�:v:::.:;i�·-8r::.!5JJ L L7(0CfctfU,r� C' 2D 6. (5) It�! 

=f, 1:1:m:1�1.:0) rt o ¥f-3if-c 0) o tJ:, � 1 p - r v:::.x1 L ""C-t-0-td�:Smm1}t�11nj�(-t o � t t, 
S-310 ii" G O)J!liim;tJ.:¥rHf{ c '-', 5 fl],8il" G � 0) J:: 5 v:::.55:'.cz:it-=. tJJ::O){tJ?J:::., � O)�{;f&t, S-

210, S-310 !Iut'U v:::.f;I-:;iUt T�1W·;1rt-tlrc O)}J 'tJJ:Jf i):7;IB � ;fl 6. kJc., ;!].R;,r�� -u1, Ttt�� 

tl!LO)H*f;-[·1_E1:!JiJ;7i'{t�JJ:'. L ""CI_;, \: ,(!) 'c', :tftillJfljO){lUlfu.fr�:·tt c t4iv3f!sJ:2t i 1) --tj-yj�i);Jk < t;;_ G tJ.: 

3. � ti 3Ti * 

S-500 O):{tt-:!UTJ;tJ�it, 1Z! 1 v:::.7G-t:illl VJ --c-, ��1jJ;c-1t:Bt 7.8 m, !ti:\: 2.1 t c-cf06. � 

1f1It:ltc-vt�1 P - Ff}f;fr:�iJ; 2.08 m --c-, ril"G�t::tHf?i (CI) ti'n, ffi{;-�, ��mHmc tJ.:6. 

*H=-*� 1 P - F �tlmlt--t 6 &:,�i)� 2D 6 :fJHtv=.vt ffiti'n� };i!;ffe; L ""C � nv:::. cI0 ""C, CI rm:ro 

J: lj��1'f]{f-GvtOC� L tJ.: '-', t 0) c -t 6. ViEiJ" v:::.-=E-:) _:;!. - ;vft L t���1h1J{$)J�fi:� J: u@]Jl:£� 
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� 1 S-500 OJ%:!* 

Fig. 1. Configuration of S-500 rocket. 
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tf:ii*O)�§fvtvf Vif:l:f«-��fvct5 I), -f:O)��c' � 7' T .b.fWtfrO)��tt-t Q tfjJ 7
° 

P !f 7 

� './ !f (TSUDA et al., 1977) � ,'jp,�vc'.�tm-t 0 �nn::1:::kmHc:r.lh:ht-.:. W;JtJir*JEE �
o 

- !7 

�1rDx.. "'.)"'.), m�::tE--c A,��rWJco Q �1JO)��c', -:i:- - !x@r@vt£::4(1fit cs) 1 ?J E=f::k 

� < tJ:. � t-.::. �it J:O)��vt, vfVift __ rfO) 1 5 tJ:. t O)c'4'.)Q. 

c 1) m� !J'' v 1 :/: M p -r 'Y 1- 1 � § 7· - A !x ---r:,�•O) 4'.) Q rWJJtttn, iWJWit, 

{i£j�J!�:it�O)@[cA,�A�i*ttl-t0. r*JJL%ttvt�:}'��tdln\tK.tJ:."?ct,,--C, -"' !J ,,( 

- !x O)*�\.,,§IJiffi !7 P -/��Wrffifffin:f}J�O)�:itjJ V-"'lv�, i:p,C,,P:J�fi�:to l U15f�BP:l&l 

�r*JJLn:1f�O){i£:lt1Jv�1v�{:!f=ruE-t0. �:1:vt 1510 kg c£::4(1fii·vcrB5n:, !7''v1 

'./ 0) �HJ:, '71 -=- / 17·';ttn:ilb 40 kg c �:}']Ii\.,, 0) vtll: ts�}--i}tJ:. \., ,. 

(2) / ;(;v: �o.Et� 9 c::k� < 1*�--c, �L J: 5 tj=iO)�;t}Jt,tjJ, lttfjJO)!P]J::�® 

IJtJ:.n:GiWJ1�Ug77''v-� 3 Y;tf (rWJEEnlt� GFRP, CFRP) c �1v�%tt0)1*jflvcl I) 

iYb 30 kg c U:I: vc tJ:. Q J[�d/-c' 4'.) Q. 

(3) cf- -i-, Y,,�-: ��5.&jJjlmJ (ay-120kg/cm2) �c', fiJ:jfO)�;f:Bz)/*-=J:ff�vi-t:h-f;h, 

$-=f �tt < t-="ch c, :1:_m�� / ;;< 1v � I& IJ #vt Q 0) vc&::,�tJ:.:1:,J\@ c L, U:1:1t C,..., 190 kg) 

c ii\Ht5j{t�® Q. 

-f: 0) PJtgt1:nq'�Mfi 2' :h --c \.,, Q 1imtffimc'O) !7'' v 1 / 0) t�J;t::fJQ}iz�O)r,:i,� c r*JEEt!&t.!JO) rl:J, 

�vcv:Jt,,--ca4-�tJ:.:to�W��-t0n:, -:i:-7'1vvc1 0ffimBJt.�. � � ::z. v-� 3 :,,1-:i:-- !x 
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S-50 0 O)::r,:1fH�UJht, lzJ 2 v=.7f--r5m iJ -c�Q. r@'Jm'. 250 km v=. 350 kg 0) ¥i,;s-�1 p -

F (gross payload) �, i; � 350 km r:::. lf:TI 20 0 kg ���;:. cl: iJ;-c � Q. 
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Fig. 2. Pe,formance of S-500 rocket. 
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Fig. 3. Velocity, acceleration, dynamic pressure, thrust vs time. 
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c. c. ---c��� 1 P - f c vi, .:i:- - � $tr.i::> 1cO)fr:m::i:, 1., ,bvp 0 JiJB!ltlffilm::i:c·, �*O) 

��tr, G, c. 0) 5 ti*9�5liJ��tjJ·� 1 P - �--, �p ti H�m::i: c � x. t J: 1., ,. 

� L .i: 5 ffi�fHi� 3 vc.ffi-t;ii 9 c· � 0. , 4 �[JC')fu""'t-::Jt:1J/� � - /��m-t 0 c. c vc. J: 

"?L, S-310 vc.J:t""'LJ&r',,ifJJ!)JVi 30% mctJ:--::,'"(\,,0vC.ibiJ,iJ,hGf, J&r',,ia!lvJEEvi 20% 

�vc.� � x. Gn -r1.,,0. 

� L .i: 51* 0) �IE vi, S-310 fqJtJ vc.JfJt c 7- e.
0 

:,,, 0) itf ffi vc. J: 0 t 0) c -t 0. -t tJ: h ti, 

JfJ! ��it 0. 7° �JJtil f,t 0 C. C vc. J: "'.) L t�f:* vc. 7' e.
0 

:/ � � X.' e.
0 

'Y T p - Iv �:/;[He. J: Q 

��O)!LtL�lw<"Jf;r\��,Q. >&f{f8"]vc.vi 2.7Hz �}Jt0):7- e.
0
YVC.tJ:0iJ;, M�U,mijiJ,!:)O) 

�;jHc. J: "'.) '"t vi, 3 - 3 - 7' 7' e.
0
:r-vc. J: "'.) L j@�tJ: 7' e.° Y�vc. i c·--nf 0 C. C iJ�PJ�§c· 

6. 4- 1& 0) rRi rm ,� 

c. n i c·vi .:i:- - � O)�it� i:p1CAc.Jico -r � t-fGO) § ���t-::.hf'tc· � 0 n�. ffiif�O) 

m;@vc. v:>\, ,t viA,�O)�w��-c:-�0. 4=.fvc.J!!Jt�1Jnvc. J: 0�1J1Jn�O):f:�:}(vc.xt-t 0xt� 

n�rAi�-c:-, :ffl.tn' < v:>iJ,O)�vc.v:>1.,,-r�iti:p-c:·�0. it-:, =; Y-r -v -�0)3z:���vc.v:> 

\,,'"( ib, c. n�tltiHC.�*O)����iJ. L '"tf'p*ttvc.-t <''hf-: t O)��H-t0J6,�h��6 
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