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Design and Development ofthe Hyper sonic Flight Experiment (HY FL EX) Vehicle®

HYFLEX Sub-Group, NAL/NASDA HOPE Team

ABSTRACT
The Hypersonic Flight Experiment (HYFLEX) was conducted in February 1996 as Japan's first hypersonic

flight of a lifting vehicle with the basic characteristics of a reentry vehicle. This paper describes details of the

final design of the vehicle sub-systems, and in brief its flight plan and an analysis of the flight data.

Keywords: flight experiment, hypersonic, lifting vehicle, reentry, HOPE
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11 — 3 0.5
Ay VEEBHE ".|J= BAM;V 1/ Rity)
FHREERE De= pehMay 1/ Reta)
ZIIZT p: JEH
A: @
M : EEVNAY:
v o BBk (=1.4)
R: &KHEEK
t: RE
EBE jo: XN ORE
©: —KRimKE
p;= 0.81[kPal]
A= 523.17[mm?]
Aw= 4.27[m?]
M;= 5.91
t = 36.69[k]
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B 5 U E R BB N (f& #F &) (R B E+ )
A B C A+B+C
AT A5 R < Ims < l5ms < 10ms <2ims (ER:50msLLF)
BH g - < 9ms < 15ms < 24ms (ER:50msLLT)
A5 AZHFEFRENIkgl/en*iZ Tk B E g
03105 OO0OO0OO0OOOooooo
A5 AY J XA DOFE # A 90%32 £ b | 10%H B
Bg = (MPa) ! (kgf/cm:g) (N) (ms) (ms)
ZBEEA |t 9F/n-4|UL 3.12 1+ 31.8 42.1 28.2 15.8
LL 2.90 & 29.6 40. 6 25.2 17.7
UR 2.91 1 29.7 41.6 22.8 17.0
L R 3.00 ! 30.7 40.5 23.0 19.2
3- YL 2.99 3 30.5 40.2 29.5 22.3
Y R 2.88 . 29.4 42.7 25. 1 21.9
EX 58 T RER L 1.24 ' 12.6 20. 7 44.5 43.4
R 1.12 ¢ 11.4 18.9 44.3 44,3
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J-1/HYFLEX3BEB%| HMF )L 2 |@hfEE %K (KA RIEO0-P

[sec] [kgfn] [Hz] [deg]
100 30 0.9 1.8
120 30 0.9 1.8
140 120 2.0 0.9
150 190 2.4 0.9
160 190 2.4 0.9
170 160 2.1 1.0
190 140 1.9 1.5
225 90 1.6 2.3
280 80 1.5 3.7
315 60 1.3 4.0
365 50 1.3 7.0
370 80 0.4 20

410 80 1.0 2

480 80 1.0 2

MDERCRTENENOREST, IMML BT LR I
EHEHICIP>ERET, BARIETRIT I RIC
MU, BERAERUTORERT. ¥ 1 -30dBIM ED»
DA A-90(deg] AL TH B T &,

(DM R VL Z7 b, 0HZIUTFOE®RT, ¥ 1 >
MWoldBlZ2 B A anwZ &,

(deg/s)

45

e ®E O &S E

0 931 2058(N-m)
N4

03111 ODOooOoooooooocoooo

This document is provided by JAXA.



84 O0DO00DbO00O0O0O 14660
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TR-T1AR727Fa2aXL—4% |HYFLEXHKHY?Y Z7F11—-%
rV o 353 N-'m 2058 N-m
g = 1 4. 5kgbllF 25. 4+0. 5kg
e A fi -12.4~12.4deg -28~28deg (PM&™M
Tk 2 H 216 :1 910 :1
FET P/N. JANTX2N6764 HEEHWMFETEY 22—
4,14 (U, V, W) 6,14 (U, V, W)
HARMET | RF>aRx—% BRI ZA
F-FMETREMRBA Ly X-NFFoh, RAGEBREIPDOR LS,
03113 ODOO0O0O0oOOooooo
ML Z |2058Nm(210kgf-m)
B 28.45kg (S/N.001) 28.34kg (S/N.002)
fefxl (RO ABIE -25.623 1~25.620 ideg
ELAMEAFR -25.6 0"2~25.6"% *deg
WoE ke [910:1
FET |##EEHEUFETT D 2 — )b
618 /148 (U, V, W)
EEBEET [L VN
sl REAREERRARBRORINBEZ OEEL L
HWhEAaEsETs, (HA@MMSRT TEEE)
ZTIE] £&9%,)
Eoksd E:-Livd E4z8 & BE wE R B AR {E
Kp rom/deg  |AEL—THBS (1 3500 Ta V/sec | Ah7MVIES | 888.2
Kv Altpm R IL—THBS A 0.22 b /sec | AAMMES? | 6283
ILIM A BRIV 193
Ki ND BFRIN—TLBIT A 42
ELIM A EEYSV- +489 BRRE
Ta sec E—SBHFIILEEY | s56x107
KT kgfcm/A | E—4-FILIEH 0.34 +5 (%) LT
J kgf cm sec? |E—%#iBiHEE 2.4x10°
KG ND R 910
BL deg Nwo5vyia 0.05
Ke Alrpm FRELTER 0.067 15 (%) LT |ERRE
100 | o
@it‘/‘j{——f YR kA [kgimy
)=
P o
+ + - +Y- [1 &0 360 1 1 LhAes
sna il e ra;+1 K Js2x|] |80 s Ke =l’/7J deg)
I'um Eum [rpm] BL
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