=

M-V#ia sy ol (TVC) Kl

R, TRET, WL,
KBS, &

i. &

M-VERry o1 BIARATO Y » 5/3 —BHMEIE, M-14€E— #1285 S s MRS
J AN (M-14MNTVC) &1 X b 47wy, R oo - VRS, #8E0 00 Y 7RIl SR 51680
SMRC (%5 1 B¢ SMRC) 3HIC L T ). #, SMRCHEWIL, M-3SHE Oy v Moo d o2k
A, TS HERPR{BICERL 05,

E2RENMBITOY v F/3 —BBHENIE, M-24F— # 12835 S 05 EEERS X TVC (M-24L1TVC)
CEE RERAE) ko). ANBoo— AR /3BETHICERE SRS 2EOSMRC (28
SMRC) ZEBIZ L DTV, 2BE— 7 MR T £ 3ERBIL SMRC & W —tHEOEEE—5H{ FYov b
(SMS]) #iE43%1/2 BETHAO M-24 XVARBICHRLCIT) . $ 2B LITVCIZoW T, #ifk
BRI Lo 7=l LBl & v o4, WEHEOIEIZ2— M FHF AT o= VIIEFRERALTwS, #2E
SMRC RUFSMS] 22w h M-3SHEMo b o dis L CEREN L, B2 A oK, MHoNEZ K
S Tnh,

83 BHHRMRO Y v F /9 - L8EHIE, LEAF-VORBERAREONEEZDEL T, POTIHE
BEIEAEBAT S, JIUTE o TH—F Y FPE L TR XY T 1 ORI AR A, 3 B
ROY y /8- BEHEIL, M-34E— 5 REHESNLWE ) A (M-34MNTVC) % (F/Fax—%2
Y 12X o T). WMo o— VR — F IMER T 0 3T M-3STE vy v MR RO
LRI VYA PPy PEEEHVA GRS HEOHEL BHEN o).

2. B 1R MNTVC HifE

MVEOry FCR, HithRAe LCI1EBE- s BRIERBIC 2BE— 7 @K, ABRESETLEVIE
BREERR (774 Y —4 ¥ F—A/FIH) 288+ 5. ZOKFNTH, SHBCRETLIBEDIFRS 2R
MEEFITRoTEY, RERVEOLDIC | BREREE, BEERM/28 S cEdRzER L2
by, ZOADIM-3SIRICEATRESEREN L Shz0R 1 BY y F/3 —HIHEET, LITVCRE
A H MNTVC #1280 S/, LITVCEE TR, BRMIENRSBRENNCH 6 %, MEERHTHI%TSH
HOIF L, MNTVC 3B IZMBESIHNE2 B TR 9% (B holkFiEfhbgRas >y FI0 &y, &K

HARIHI 27 T AR— R

This document is provided by JAXA.




212 FHHFBFEWEHNARE R W4T E

HmhogRkebdth7u7r4AnE 2 {EMTA 0 I0X ) L /2 BRpAlle & O L MR 10
HTLIENTEL,

RTVC SEG 2 AVESE, BFANERY —F7 2F ax— {2k BiTbh s, fslhihoi FRizow
TRAAV 2R —F 2wy —FEV 7R, a—-WFFATo—¥7 vy HR, BETc—5 HROMTrL—
FAT724 o/ 1B ANE, 2.5tn EREAZAD, BHE-FL2— N FFATIEHIREL, FAS
—E RS HRPER/BE AT OEPSHRTH L EOHFLR. DS X YA TVCERR, RdEE
BHAY 23 V=% (SPGG), #—RFEV AL DML &SELESE, 7o Fax— sy ahe L
oo Y KT 2 F 22— SRy F/3—FEC 1 RT2ERL, 2OHBEIE, RFriat-FHEDY
FrL ARy FRERTSE. 7r/Far—%&, =¥ lVaA bR FE AN TIAT LAY
TR L, Yald Y R FEIAVOBAEMIE, 7VE VTNV af y PEFERD TALEROEREIK
Bi#iEk:hoTwad, CRIEIM 3SIMOREY TS —2 ¥ —BTH . XN (SB-735) LEBEFASOEETHS
A, Ry MMEEE 2 AN Aa— FERICERE LR E-TWE, 207X 7MY a4 Y ME, B ¥
PIBERIEIC LD ER T 5020, HHEICI AT I4 AV IFELS, BEDIATIA ALY ME, Y7702 A
Ty FIZP SR TWEEF Y atA—FCRAL, ZOMAEY-RRABT71+ —F v 7 LTHAA T AR
BHIET 5,

IWEHHE R, SPGG, #—ADB Y, Fo v 250T, Z4NF, UF—-23y vy, DY—7207LDH
W h A, IERKZ, BEHRCE-TEY, T4 VEHRSETHERT5L, WEERIE, SPGCREET A0
AR X 0 ¥ —RFE L FREB L, V- kB L THEDIEN/RROREINE 7 7 F 22— ¥ 26T 5,
HHEHROF L VIV F—RNERY, By FORERWARE DA IS5, F-E VBRI RFEE L TR, ¥
ZFAOBEHE, WHROOME S BT A MEMOBLE D S BAEERAA YV 2 A V- 2HAL TS,

M-14MNTVC #BERERZE 1, BRERER 2 17T, HRRUHREER 1ITRT.

FéFaz—F TIFa2r—F
F A7 g A F

1 M-1AMNTVC &£EBLE

This document is provided by JAXA.




2003

E)d:mu:it.+

{ Solid Propellant
Gas Qanerator )

Exhaust

spca —(®) } LE

M-V#{usy FO TVC &if

Qas

TS

ACT
( Servo Actuatar )

Q. [

O
@

.....

=

tenul =
{ Potentio-metar }

213
ING
(3rd Stags)
Fy
A4
HO
PKG
* _]
Serve
Amp. M

3
Q (ServnAAC.[:tI‘untor) j)
?I
2 M-TAMNTVC BEEREERER
#1 M I4MNTVC EBOMIERURET
H a8 {i: ¥
TVCYVAT A WE XAATVC (MNTVC)
FIFax—F FE —WERFHER
-7 Fax—2 (28)
WMERE AT A | 2 —FHr 7
AT N MR REAN R V=R
(SPGGYDBMEFRIT L EE)
i T
TV CH# 2.4 Hz B E
b [iﬁlEEZIS.BZ MPaC X+ 0.1° EREIRF)
BXKEA 5° H
B k4 B 12. bdeg./ see BAE (22 HEH)
BB 393, 4 kN (B A HEH 3712 kNER)
S ANESI TR Eyd, a—FTRERUVEHRTA
Y a{vbAZ 0V bad | 24, 89X 10° N m/rad LT
(P c =5.88 WPa, # A5 )
TVCEFESE {8 Hz BE (017 B#E)
X RERCES |11.8 nn BT Fviy7 sy advPBEE)
7 R NEHE I (P c =6.88 MPa)
MERERRAME 19, 40~22.04 MPa
{TPAA 1 Enin(6, 13 MPa) #)
Eghak MIL-H-83282

This document is provided by JAXA.




214 F OB 2 oo & R W4T H

2 AROERMNHFEMIESdeg T, HIATIL A X b, AAF 7y b, Hh7F— ¥ AT, Roaik
BUBBGEE DR Y FIZ Lo THE L TEAAOREM (B3I X 5 0AS5OBHARA) OBBEELE
2o~V RIAATEREL:.

2SSV PRV, BuAPREHERL 22 -0ME0BA»SEZET Ly, LaL, Sy FEERI A
B DRAE L, I OB TAERENBINTA 2L &, BAROMTEERRERF 6 Hz BETHAI L 2 E
BMUT3Hz Z8%EMEE L7z, MLdMNTVC Y AT AL, av 7547 v A0 v ZOREIEH L C10~15Hz
FHEEF L DY — 2 HhHE. ZOLHIREHEOY -2 % CNE BRI 512134 ¥ K- FEHEEIZHT 5
BATPRE Wiz, MNIVC floY— K7 » 7HCUBTL2ONET L, o442 2%t td07
A NWFHFY—RT7 T ABA TR T A,

M-IAMNTVC BN 5 4 + 3 7 AR HCLRFEFVERS, HEREho7uy 7 ¥4 779 0%
41257

e A M e m Gk a e —————

Hydrautic Power Unit

P, o
Motoy @‘ S", !

— _ Nozzlé —
Case — — ' Case / \
‘ Potentiomater \‘} ‘ : : 4 )
‘ ,Q‘_? ‘ q 1 Pivo

s —'Jm rm w,lf:‘ _ Point
Ky, ky k“' ky . Ky
o
D, Tlexible joint dumping coefficient K;  Flexible joint stiffness
E; Command voltage Ku  Actuator stiffness
E; Feedback voltage l,  Moment grm
k  Servo-amp gain P; Qi pressure supplied
ky  Spring constant (métor case - actuator) Q. il flow rats
ki Nozzle compliance ring stiffness 8  Nozzle defleption angle
k:  Potentigmeter feedack gain €  {Control exrror sighal

ki  Spring coristant (pidtop)
3 M-TAMNTVC B4 1 3 7 AERILOBFEF N

This document is provided by JAXA.



20034F M-viledr v @ TVC3HE 215

TVC Dynamics
Actuator
Controeller Servo-amp Nozzle Dynamics Body Dynaimnics
— B i
ﬂcifT ] 3 K, 8 N 0 o
i —
Feedback Gain
K,
Rate Feedback Gain Rate Gyro Dynamica
+ KR b d
Ot
i
+
Integrating Gyro
[ ifs

4 RSB0 TOv VT TITA

21, BRAOHE
211 JuLEeIndaqsb

TLF VTR YaL ML, IREIAMY (TFAPTIIRONB) &€& (V474 —-A 214340
5) OLBRBEEI R-TEY, 2ANVEF YR 2Z0Val Y ML OVBETHI LT/ ANERASE
LI EBTES,

212, ¥—KFIF2I—4

7o Far—g i, MEAMERT =K 7 F 22—, F—A) W7, #7 ¥ vax-s, ¥y TRY
PR RSN, M 4E— MY al Y bhVFEI ANV TIAT Y R) VT IICESRT 5.
M-14MNTVC B8 7 7 9 2. T~ ¥ OFEREE & B 5 107,

This document is provided by JAXA.



216 FTHEFTETRSE T a7 E

I—Hin 7

/ 1050

e DM Y
e 51—
jam N

B5 M-14MNIVCEEF77F1I—4

213 UI7rLrZ0y F (RASHRERT Y3 x—%)

B, E—=FWNIELELZ 7 LRI TV a s v bOBERRT AVERER SISO I 2794 2 > MY
H., ThERNBENDLRT Y v a 2A—FOBBEF—R7 VA7 4= FRv 2 LTHREOWHERTT) L DT,
J ZAVRIAFEER0.1" BN BRENEZE L Tna,
214, Y—RF72S

P—RFP »7FiE, CNERSDADEY, 74— FXy 27BHRUTM7 4 — FRy 7BH R TEHALST
W, ¥R TIeavwr FMET R AT,

215 EMEHEESF 2T s —42 (SPGG)

SPGG g L 1L Cid, KAARE (GGP-8A | FEEM S, 8mm/sec) ZHH T 5. SPGGOH A ¥V v 7
&, ¥Ry TDOANERCETENF ), BECLLENAROERE, V= Ci L CRa LR
EHRT0, REMHOREETEETHS, B, -2 r— A FTHOBMBELER L, Sfd i GRS
10~40CE LTwa, {EENEMIE, U7 b4 70BN 15sec, M-14E— ¥ MRBERFIH75sec, < — ¥ »10sec
& L T100sec (ZRE L 72,

216, f—FRFLT

F—dR 7, BERICRAROUEETH) 2 8¢, HEIAPORBILER-TWA, FAY—¥ ¥t
R, R 7RELCRKERHLTVS, Y FRYTOF 2 —F 44 7 MIEBREEN 2100secx 1B, ~Y7
5 A100sec X 2 A+ 30sec X 1500 TH %,

217 UHF—n/OLT7H
Y=, 7=V R LIy T A TR S, VY= YV PR ERICE YV RES RSN, B

This document is provided by JAXA.



20034 M-V #very b TVC EE 217

EESEE8I E o T\ B, IIEEEI AN & R A THMO VRO 7 2 F 2 L ¥ RN — VR

ROF v 2 AW TRUAANT 4 VI BPERER, 72 F 2= oY F— OB R EEICE, 7 —RF

v PHEERIC kA EEOMES R HHE L, V= NEAEEIET 20 ) = 7 T BER ST A,
M-14MNTVC 2 # — KR 7OWMER T 6 IR T, HRGOBEILEE2IIRT,

MOZZLE HOUSING
EXHAUST HOUSTNG / i
* i
\‘_\ l"l ot
\. {i:

ol

4

i LT TN e
Hotgas inlet {1-]7] ;:;:;;:;F
¥ 4

Oil gutlet Reservoir

Oit inlet

~

-

2; /m&m

CCATING

L SHOUNT ING
PIN HALES ~ , | 80 rkes

REFERENCE - H
PRESSURE PORT —

Hotgas outlet  _ &xHausT met

PP HUSING

Ol outlet
6 M-14MNTVC &E & —RKR> 7

This document is provided by JAXA.




218

3}

oo BF %Wk

F£2 MUAMNTVC EBIERROET

MIETIFaz-4

ME§-& F X

20. 57MPa

2, 4HzBL L (0. 1" B &)

402 KN Bl E

178 mm/sec

Tifaz-§ abu-)

+72. Bmm, 60, 2nm

o

Y27R Fuvai-¥

B £ E

10V

B o E

1560 4

$100 mm

BT

#

PELEAS n

¥ A E

+18 V

bl

iE

£

E &I Abe-d
*H

i

|

id4n B K

EHRH

W E E N

1.5 A

AR o S B =

B HERESE A AV <32

H A AOEH

9,78 MPa #T

H A AnBE

1098 C B F

FANAVLANDER

0.2172,20 MPa

B ol ER

20. 57 MPa

EH o MR

366 1/min

j-tTy [\ fEm %

65000~ 70600 rpm

F 4

v
RN

= B

EARE : 53.8 &
sk O+ 57.9 1

I#'-n R/ E

2.20 MPa BAF
(-7 4F)

IP-bAVIT S

23.31 MPa Bl TF

M H FE

0.21 MPa Bt |k

£ ® B 5

233 C BF

2.2, thEpmatee
221, &fH4HE
(@) BT B EAY Y B

HE W4Ty

T— PR AR ANVEERICHLT, BF g dA—F0 74— Ay 785X 5 RNATE
BRIIRITT, 725 ar—30REBNIILABAIATI A A ML, WEYH LA &, 0.06secizhun
T, ¥Ial—¥arrEEFE%EN0.55deg &0 7.

(b) ##EFHE
@O/ XN FHEREIE

This document is provided by JAXA.



20034 M-V&ioyy PO TVC 3 219

JAWEE, Ty Far—¥ MY 7Ly ARy FOROAGEIETF Y ax—4, TREN2ZAEDA
PR F— oMLV BELLALOTHES,

{Lactl + Ef1)*(Lact2 + Ef2) = (Lpotl + Er1)* + (Lpot2 + Er2)’ g@
4071227, 848

(deg)

Lact 1 =951. 30mm
ZoCHHHERIT Lact2 =951, 18mm
Lpot1 =951. 12mm
Lpot 2 =951, 26mm

Ef1 =13.45mm/v
EAPR—ZOAr—N T 7 & 7iE Ef2 =13, 48mm/v
Erl =13.47mm/v
Er2 =13.46mm/v

J ZVERAREL, SREESHROEEICIY, BT SNSRI EEIZ 12deg UF, AT YUY
RO 0I%ET ERD, EREREEZHETSEE 010, YAF ARSI FSOMRBLHRAT H I EAFTE L.
B RRBRICBU BBBWAAL — 7 HIE 2 deg/sec TH D, TP B AV E RS0, 1ddeg TH B,

OFEVE SIS RVET VRN - ]

AT v N2 EEE, BREEKORMM O 5 deg 1% B T2, 25X 10°N-m/rad T, B D2 49X T0°N-
m/rad 2R L7, OSBRI LT FBREEO PV BERET S F 2 T - U VAR TE L,

{c) EiSEE

OfAHEE

7 A NOBRABER, RO 7 ORI LY, B2 deg OHBIBIEIF OB HIE L RO L

i, WREO12. 5deg/sec BLE® iR 3 5B A7, 5deg/sec AL S L7,
@R EGFE

A TVC BB, T 7 F 22— 0% — K7 ¥ 7L TVC OREH S 3ROTFR 7 74 vy 2 NEL

TH Y, TVC ORWERRE, o774 v yERICEETs, 2, iRCHEFLTE Y, RIEHL THE
Wik, AHz il 54 YERICLTw A, FRETH, R 1 RS E, S BBEEE R A 20, AEENKIR
IO, 1deg TORBIHF A & Fill A BICIHELS. 6MPa o CRE L7z, ZO&E, SPGG BRI/ A THE
B L7 % — ARy 7 OINEILEIER 2 35 0C, TVCHBEMR T2 L LB, AF vy SIRETOL 13—
Ta— FRI0GHEEICRE S

(d) HPU %t

SPGG OBMEN R 12 L 2 5 —FR v 7ORERINEN B UHEEER T ToNH AT 30.8sec BN TH S
728, BERO lsec MAEZFERLTYWAS,

L, ¥ ARy PHEEGERIE 2V CH BRI EELTB D, SPGG~GTT@E— 7 MR TIo B SRS
b MEO VI LR SN,

& —ER v FHERC & AR e AR, FiME®0.9C /sec 03 L T0.85C/sec THHZ Ehh, VHF—N
DIBFERNFEICTH L L EMERLL,

GTTIRFEIZ, SPGG S K15sec BITlk, iy ARET CRAL, Z20BEIYEL T, REE, W

900C ¢, GITHHOFAREL T THL I EHHETEL,

This document is provided by JAXA.




220 THHEFHRN KRS BiE 475

GTT O 1R (SPGGITJ)-4 — AR FATNEIN 1F, ShF Cif-ofaheRBcolik Lol
MPaBBETHh o/

e} ./ A NEZERr

MM R, B YWEEFDE, 0.3sec THSmm IZEE L. AE~ERNEOEMRIE, 7LF 70
TVad v FEARBORBEE I -HL, BE0OILLSmm UT2BRLT50THo 7
ZHCEY, T-YMMFOE—A Y NTAOBHRTT 7 F - S AU — 2 DLEERFRFTHEI &
WL,

) BELH

TVC 8 b »iE 5t

J ZANVBYORER, E—¥BREPIIBTL ERBEEAYR L, BHERTY—< A —TF ¥ OBEREEN
TnThBIEE, GTTEYDREF— 755 GITOEFADIZE A LBV LAHEETE .

@R HE

TVC #3851 5 2 2 IRWEBBE T CoOEAT 713, THHERMIIBET Y, 797 v MRE, Bl
DFEEHTEL. B, WEPRESME LCld, SMRC Fo4 ¥R 54 v b LICEBEICTHEEL DR
ERBEHIGEERERIHS N, A7 Iy MIow T, BEZAY, HEIEEETAWNELEL:,
FRFTA00UY, BEBRH a2y 2o bEALTIFTORLY, FI4 N LOREORMREEHRE
Farw MOTHML, HEHDRNCBIE5Z &2 HRALL,

L MY A uRERT BRIy v MCow i, BiERERG20, REERE TS SRE o s
AEBEBERS 2L P2 L LTRATAIEFERENA, Lo T, FMHEOLV— Vv f naiBRL,
ORI A, AT, FEITERWINIC0.5~2, 0deg/sec BIED L— b (MEBUL T v POIER &I
IFEED16Hz) AEHIS R, E—F ARBOERFIZBWTIES. 0deg/sec P LDV — MBS TS, B
FOFRICLY, A7 bRV VAT -0 P ELTIE, PRSTHEZ LPHEREILI.

HELE 25D, FLOICEHRN L OLDOYEE T o720, HRRBRIIBWT7 Iy vy PRETED 7 X
MPady bRy EIC? 2 Farn— OUECE LRSS HES L. #oTC, IhEL— P ¥y iU
DTHETHAIEEWEL, 3 DOMNELTHL L~ PV v 4 OB BOEEIZOWTHREI LA, B
FOFE, R ENTIBIMIBEBEAET, - OGRS A EEO 2w B, M-
HE— ¥ + BREHAG DRI LA T— VN — N BBTHAIN TV,

FOWMDT I &y MW, FMBEREL D - CPMARERERE L, HEHFTIMUIBIT230
&5,

2.3, WIEER

1, 3, 45H#ICBUAH 1 B MNTVC BEBORIMEGRIE, BE0LRSMs, HHMEE TVCavyF, /
ANVRIMH, T2Faz—% RFryai-fOREFLLYEFRAERHL W2 EPFERSINL ' 5
BBNFEIZ E 5234 7 ZBIC2WT L S mim THE L Tz,

AWOMBISE D &R DI TVC ¥ AT AOBERISEHIEL, W ERBERBRORBRERI—BLTBED, il
DOEBEL T AF AN LOFERETHLH12. 5deg/sec BLETH B EPMEEI NI,

A TVC BBOMTIE Y A7 ATHL HPU L, X-15sec @ SPGG SIKEFBIZ ¥ — BBy 70 ¥ — ¥ L HERH,
MEE SIEFIL S EAD, PARMKT R L T,

SPGG OFRBEAFELE, M ORBIEN b BRNTH D, RERIICO W THERMEDW0see L2 WA LT
A, WHOMELERDEENS RIFC, ¥Ry 7AOY AL OERM (1sec BIA, 6.03MPalll) %k
TAHRCh -7, HAWRERIZOWTD, HEMEY OFLEE Kok,

This document is provided by JAXA.



26034¢ M-VH#asry o TVC HEE 221

BB AR, E L 45 CTTHMMIREA#990T ¢, HERBEO LD LIZENETHLLD, B
BEf AL OTH L TWA, GTT ORI 2w T, FRHETH 51003 CUNTHBAEL TV,

VEBIRREE L ¥ — R Y FADIEOMES 6, EY U =720 TS ERICER L Tl 2 L 2 L.

& — AR T OBBRREIC W, VY- AY Y2 POBEO AR LS E, TRTYATARBEFESFD
%R LT,

PLEogE, 1, 3, A5EoMhd TVC ROk LTI ER Tho 22885, 45 IZBwTH 1 RAFEHIC
JANAT— OB, S AN KUY ORI L AR ABME VI ARBEREE L CoRBitIh /A
WEBOTVC HEOHBELEHBESY, TVC 7 v e d v+, a—FHme a2 ehb, ZorH
A TVC HEERHIMARII 220 Bbh b,

M-V-1, 3, 4958 M-14MNTVC 2 EORMER L F I IIRT.

#F3 M-1AMNTVC EEBERMERE

M—V-—1 M—V-—3 M—V—4
ACT BRFERA 2.7deg (Norm) 2.0deg (Norm) 2.2 deg (Norm)
(79%x-4) fRE AR 0.1deg LIH 0.1deg LLFY 0.1deg BAW
YEBNIRIR, B KEEE R 16.2degfsec 13.7deg/sec 15.2deg/sec
SPGGJEH | 7.84 ~ 8.43MPa | 7.84 ~ 8.13MPa 7.90MPa
HPUMRE | 74580774ty 66000rpm 68000rpm 67000rpm
(HhER) EIf73e
v sk EAD 23.52MPa 23.62MPa 24.51MPa
04N FEH 1.66MPa 1.57 ~ 2.06 1.70MPa
AT ) P o {TAR #) 8.0mm #7 8.0mm # 8.5mm
¥ afvh (@ 4.9MPa) (@ 4.9MPa) (@ 5.1MPa)

3. HE2ELITVC HIMEEE

QBRY v /3 —REHEL, MO LITVC Ea— b FHFA TR — 5T ¥ RO MNTVC & 2 HERa L
i, TROBLY G MNTVC 256 & OB #7205 FIHAFRICE S 1/ 2 BRI, N 2 W
TIOFERBREEINTEY, MNTVC BE0EELZT0Tw, $4, CELRVEERFLIRICRRALT
WSt A M/ ORRE S & v 2B TVC EEORB LT E R GhE, LITVC oM EkELL,

ATVC #ELE, 7 AB D RSN EsHRCd 5 BIEFRR T b U 7 AS5%KET (SPsh) # 7 ZVHEY
B MCHART SR BESANERREES T, Ty REVAEPCHEEEN T LICX o THERS
NABBEREEICLVHEE— A r 2850 THE,. IOFNITL ) BBENHEZO S LTIt 4368
W5, EEHEROREHFRBHEHFROT ¥ v N7 U — FHFALROBERET Lz, FARE~OT7 VI
FZLBIENHEENRE L, HEREGKICoENEE AV EREBETLZ B TE b2, a—-0F
HATO—F y FROBHIZE 2.

WM oWTIE, 2BERATCL oL MEE LTREWL ORI T 2 RN TH L. 1/ 2 B RE
BOTFHEAAORERE (18794 F32b—3arildioTHONAREME Kv—-Y 2 (100%) 2 RAA
?, 2.5deg MMMERGEL, THET—F IATIA A b (1/300, it 7ty FEDFMBZIAT I
AAYPELTHBLTHI PRELLZE SO RUFIHIC L 2D (4 14kN - sec) 2DEFELT, LHE
AT OREHEIL38. 2kN & L7z,

WA ROBREE, RRIATIA AV PRRELAEZ754 MEIICXD, 1922 AL, 44 VI TVCHIEM

This document is provided by JAXA.



222 F OB R R e R

M A OB L, 130 BLRICe Shvds, SRR U 4 v odERE, CoEREIIy -V E
FEL, Aoy 72k h2d6e, 403, 0y » 7 Tl7ETHDH.

J AREY OFFIE, THOWERSY v 7, (oA Ny v, dEORPISBEEER, $—FR7 7, KL
WAROT v F o IRPEREIND,

HRER A A NS Y 7 ~OMERIE, B 27 b FHEA Ly EALTERTAMESRG, IWERIEHN
RFE o THY, BHHEARIIHY | 7,.84MPa, ] 2, 45MPa, # 4 VR IEHE 11, 76MPa, #H) 6,47
MPa®a— N FHATU—F¥7 A THL. HEARWESFREY yF, a-Hmoe" 907 180° 270° off
BIEF 4 RBRENS, BIHESY 7137 X CORRIEEER & v ok — 0 FROBE TR0, &5~
I ADOBEGFEIHRIHE I NDL L H ko Tn5,

I BIEIHE SRR IC DV TR, M-3SIR M-13LITVC ICHWeN 7 I3y NE2 ¥V vy 4 TD o &I
wERHALE ol A .

M-24LITVC B EHEL X 7, WERKMENE S RS, (MR UHICE T4 1087,

H2HE-9

p—_
\foo pr \SMSU(4%)

7 M-24LITVC EHEBER

Ny FEcowT, BHOFIE T L MECTVC #8885 2 &L TRz #OTW, ZOBE
i, 1/2BSBIETIHZHWAZ L O 5B 2B TVC oM 2 B b AL ETH B0,
T DML EFRDIIRBE Do CHIBTEB LIS Hz %5 E Lz, #0i%, TVC EEORHEI A0
HORHEERL 2L EE L, FERT 2o T {+75.5sec) TVCOEBZMMNMT 2 X H GBI OEH
#ffof, BEY I LY avitihid, ZoBEToOTVC OEBRREBROZE LBV CHIEDO 2V
CEAERENA BRIV Y FIRO SHz 34T LA LECII AL, B o RBREA10~12Hz 12
HLERER, AHzBREIITUHB I WA L2, 8B, WMHETHLZ PR IO 4H2 ICHEL
7=,

L, ury btovyF, I-EIEEIEL S L, FEHAEFBCIRERBL, NETH» 065
CXDEsSf oy FROBEERTY. BEEREAL oy FPROBIBIERLTHEBY Y, Fo8 X 228
5y A (INDT) THHIL, 74— F2y 2452 L CHEHAOHBEZHMT 2. §2 BREDHILL, 2258
o> FIH o fUH AL R GRS E S & Coflilh B8 oR 2 VTl 20 XML PEEE Shb, &
o>T, AEARHAEHAEREMOLO L) KEEROBHPTIEL 25 Tnb,

This document is provided by JAXA.



M-V Rlasry o TVC 2l 223

200316
I_L| 1
i
INJ ''''''''
TANK
)
i H
VALVE i l
I - G W -~ G T =Sy O sy N
-——! M-24FITER |— M24FILTER [—| M24FIDPER [—| M-24FILTER [—--—
DRAIN l } A 7T T g P Py Iy Ay s N
VALVE
OILFIL'[‘ER& ] g l h o l P e ! M {\__~I_/'-\___ _______
INJECT INJECT . INJECT ” . INJECT s1!| om0
OR S1 180 OR 811 90 OR 1} OR

START VALVE

________

|
- - - 4%;% |l %
= s = 1§ /
] TEH T [P
() 1
fimesasas) & T 1
| =
" =5 '\o 3
<t ¥ T h
P | = .
| == |l 5 f
. B i
| 1= T N
0, D\ —~ o 3
o
[
e ©
i
A LVDT !
kb & VAR 52.6 _| 26
208 -

9 M-24LITVC RE L OIRIE 52

This document is provided by JAXA.



224 ¢ # B 2 oF 3 PBr Ht Y

F4 M24LTVC EBDHERUHET
H B ik B
TVCYATF A Ligquid Injection TYC(LITVC)
HH A BE—MELRRAES
e VMMERA (3-8 40Y7224)
WE., Sk ap-b Rt AT Rt OV R '
MEL AT A
% A
R B EE M 0AB5% K B ¥ {SP55)
1E B MIL-H-5606
T V C #8# 5% 4.3%0.9 Hz
1 BRWHES 79.4 kN (BABEHI0. [ sps=140sec) .
51.0 kN (#ABERME. I sps= 160sec)
w2 | ERiEHK 6. 4% (BAEE D I5)
4.1%" (A BER )
BRRENKR 57.8kg/s {£5%) (#ME 7.84 WPa)
32. 3keg/s {( » 2.45 ¥}
ME SRR 7.84 — 2.45 WPa
4 MIPFE 11.76 - 6.47 ‘HPa
EmRETOEER 240 ¢ BL |
M EHEEER 13 LBk
B — b E 30%
ﬁgf#i,/ € gz {0.90,180.270" fir &)
BMHEOR p22X2(RBIHEAS L BIZ2F)
e i/ e WHEHAOR /XA HOEBEDR
W1 IspsiTHBRFT-—-Fik B,
M2 EHiN1245 KNI L T,
3.1 ERAOBE
3.11. ER/AERLEGIEEES R

iR 4T H

I RS, M-3SHR M-13H & F DI, T ¥ OERBORKIfEY, KESHRE/LE
B, 1/2ESBHEEEIFLTE, WHREERO:S, Y—F T REARARPLELT sy s Y
b RICEE LA, A TS SR E R b Ao fEinoftEiE, SEMHO7 L E YT k- AL L BT

7.

fedhidid, FEICA Py 2ALCHEBSRAEESA (GN2) X VILETZ ECHREMIMG SN,
AR EEs o AROM IR, fEREFEREOF Y v (TB49) ZEHL TS,
¥y VA a—2 2875 IVDTO 273, REEHLZKRT L0, PEHEEZFAL WL,
M—24LITVC B s Wit 0B ER 2 9 1R,

312 ¥—FKF7T

YR 7 A, BAEEY M-3SIE M- 13H0ob02 BB LET Py —KENTh L, i, B8
OWHEE— FEOTHERITIALD, dHzOU—RAT 4N FRLy T yaey FADBIZENL THEZIA

T b,

This document is provided by JAXA.




20037F M-villoyy b TVCHEE 225

Bk 3, WEBRBEEORD, ERCYayrw oy PEEFLTHS,
B K7 FOHBEBEIE, 4 RS ER o Tiy L Tw b ), EHBN TORRRFURTS
5,

3.13. MESHER T

WEGIR ¥ v 7 1%, SPE5R ST BBV A F YAEHO LT, MILEEA N AL CT 84MPa DEFR N
ARFTHT L, COMER, Fo—FY Y hHRT, REE2ASMPa B TR SPEE AT .

&y EF 4 DML, F¥ Y Ti-6A-4V T, CALYIEF ¥ v TB-OZMHL TS, 7 1 BOFE
13, FESHMEMA5.8¢, MEFAMIBALT, F Y IORBITETHSL.

314. FAHELY

FANE vy LAY v 2 R, BEHYA L CRERT, LoV THERA Y EALTHRET AP, &
FI1L76MPa TH B, CHOMEL T u—F 9y FXT, REENCAMPalZ B TEROFHMZHE T
5.

Yy oEFL, CANvOMBELWEREY v 2 ERMTH L. ¥ BRI, A4 NENFIT AL, ERTAN
F16.70C, 7R 14TH5.

315 A4

F 4 N5 udit, HEREON EACEEROBEA S M-3STHMASHDF A VRS — P2V T EIER
b, BEAKTHEY S a2 HBRS LA AR oo, 1/2BalioRBTiZTy, RS
L RIS OB RIS & 5.

3.1.6. BEAZAUI-21507

AN =72 N TE, RS v 2 B ANY 2 ~ORREON T ITER, -V —A by
FEC Y DEREPLEL BB EICHHT A, AV Y =72 T OREE, M-3STEM-I3HEMELD
T, WEEHAENZ 2 8, A4 RIS 1 EERL T A,

3.1.7. BEHXEERESTZ (ADC)

A7, BERELSOBSCIIABMCBESSCHRTEL LR THY, BHBEI V77
— A LDEX EEBIIIIBELOTEBERILLHIIILTWE, R 7IORAUIOWTS, M-3SIHO
SOEFUT, M24CIIWHHMER 136, A4 A 1EERLTWS,

3.2 b EREHEER
321 HBRERHEE

OXBHHER ORI O

BRI, 2% 0 THELHET) (sps) 140.9s & %e o2z, BEN, FRATICHEA LW BHALL, M-24SIM TR
5721365 Th ), RRBETORIE, ZOWPEMTLE - TV 2D, B EICEEs RN L 2L
7=,

@SR — MU X SO

WO ER O/ 2 AVBION (ei/e0) 120WT, 24%IE & 30%IMHE & TIEL, WERICRE 2Ry
T e R LA,

This document is provided by JAXA.



226 S R Wi H4TH

@90° <7 BT LTINS M VO
90° T MHFIZBWTC, ENENOWEGHERILICT S Isps 1, TAFHEEREFSERY, o THRE
MO R FAERDLZ ERTHERELE,
@TVC Lo EEE o
BT, REBECBOTHEORWI L 2R,
ERBEHOBERMIINT 57— ¥ oI
BABERBRE D 7 — ¥ 0 & W PRIV SS fp (e B O IRBY BB 400 & Rl L7z (FHRIME22. 2Grms,  FURE L 1£33.8
Grms). 1, RELBOEMECHBHAREHCQTREEHEEL, MBI & 2EHLA.

3.2.2, TVC f£8E

O &%

HEIR AT O R AR 0T, MR L PUR BT B COBA AR IO o CHBGE SRR % S i
L7, ZOFE, WHBMEE I EEREIILAT 2 L mRca k.

PR AR & BAMER & OBROBEBEUR 2 TR T,

WEsmEgEs (V1) D EEHHAEE (BEs1) 0.00151 - Pinj (MPa) +0.2166

e Emghns (ve) Efs2 = 0.00348 - Pinj+0.2233
ISR (V3) ! Efs3 = 0.00171 - Pinj+0. 2849
Himm s (v4) . Efsd = 0,00200« Pinj+0, 1840

COBBAISE Y FNAMT—F St imm) = (7 Y B EFBHEAEEIES) XAF—N 772 ¥7)
z2RD, FILEHIEEEFOEEHRRF L OWRERD 2 THEC 2 KEB L.

WS {&% SP55 (B [ 1500ke/m 3 CHED, WEEMAE£7.84MPa & Lzt SOMBERE ZUTIIRT.
HABBRSR (V1) | B kR AR (Winj) =0.7869 - St2 +14,9759 - St

HES RS (V2) Winj =-0.8360 - St2 +15.1285 - St
AR (V) Winj =-0.9291 - St2 +15.6036 - St
H s HIEL g (V4) Winj =-0.9028 » St2 +15.3387 - St
BAWEEE, 46, 1kg/sec (V2 | HHAE6.00MPa, A< ¥ P & Zodz, UL, 7.84MPaifi®C
52, 3kg/sec TH Y, HMBRFHIFHE COEFES]. dkg/sec BLER PR L Tw5, 4ol EReBEL

LEFHRIL, 338.9kg (225.94) Lo (M, FM T Y A7 AERORE L S8 B R HH%56.8
kg/sec BLEE LTwd (KX MV A RO—2ER 5 mm— 6 mm), ]
@I %

R OWTE, MRy 4 7oMSARET L EM1 S 28T, BEERSTHAZE2HRELT
Wwh (BRI, ¥y 2 EESDRL, T4 — PR P ERRHERIC A 7 25BN SUR RN
D, #BEY AT I ORTHEBLELEOF -y RRLFEMERE LA, &H3E, FHEMEHL 65MPa
T, PSS AAMEEHEC X AFEMEIL, 1.67MPa &4l BITREEOESI-1%RETHL A0, ARHER
L ARMEOELMICHEO W LA RS,

@7a— ¥y

Ta— ¥y LR, VAT ARBEEOHEE 2w v Pty — CIEETIZ X b sk,

M-24FRHBE Y77 4 — FREL, METAREZHEL Tl TR S,

FY PE—-TREnEER LR LEZL, £AOHBEENEESNENEEFLL 25 n 0%z TR0
En ki,
P« V'=const

This document is provided by JAXA.



20034

M—245FHNIE  Pi-

“»

&

&

2

4

&

A Pil-2

W PR LVl
AR R Vil-2
GN. &% 1 Vel-1
GNA IR 1 vgl-2
PSR

77 4 — FE P21

o

HIRE P22

REH R B AR ViR-1
MR TVi2-2

GN W4 V21
GNAHEAR ' Vg2-2
SRR R

EERRE Y b e— iRl
FA4WHREY b o—FIEH

TEE  7.84x103.5"

122.7+81.5=204.6

¥ LEO103,5 ¢ ~M-24%8 GN 2 MR, 47.70 Y77 1 — F GN 2 913R

M-VBory b TVCIRM

1WA

7. 84MPa
3.43MPa
135.9 4
13.2¢
103.5¢
226,24
122.7¢
7.84MPa
2, 72MPa
120 ¢
38.1¢
47.7 ¢
129.6 ¢
81.9¢

1. 057
1.006

=3.43 % 226. 2"
7.84% 47, 7" =2,72%129. 6+
2B bR

VAR RS
7.84MPa
3. 43MPa
135.9 ¢
14.4¢
103.5 ¢
225, ¢
121.5 ¢
7.84MPa
2.74MPa
120 ¢
39.8¢
47.7¢
127.9 ¢
80.2 ¢
1.065
1.108

227

PR, FY bu— 7R, L0~ BB ok, FM 77— YRR, RIEEDEZEELTn
=1.2CEERLCwa5,
BAERRERCOMIZ RA Y, #Y b u—7HEn131.039C, YA 7 ARBIZEATE TR, 70-—-5F7
VIZE VBB A 7 AQRER, BREROHRTADIZ W EFRATE) »5THS. LiL, MELTo

AR, n=1,0~1.20MMTH 5720, MEAOLZVWHRATH S,

(O P RS I
AR, BN

SO i A HERE & BRI (2= v F ON~WBG) &R 6 IR

This document is provided by JAXA.




228 I B uf %ol BE B4aTH

F5  M-24LITVC FIRIMEHAORA DI < > K& EIEHN
(37> K ON~IESRR)

T AT hAR %}'m
J:z)i? Ry v EARY
. ﬁk%g BnEH | RAEE |[RXEE | BEREE
H 5l 5] %% (mm/sec) {msec) {mm/sec) | {mm/sec) (msec)
V1 1 [ 140.5 49 156.6
2 8] H 145.0 49 156. 4
vV 2 1B H 151.7 50 168, 1 138. 4 30
2 [ B 171. 2 53 163.5
V 3 1[5 B 150. 4 50 160, 2
2 |5l B 180. 3 53 165. 1
V 4 1 8l H 150. 5 50 166. 2
o [nl E 155 7 50 166 4
VAT ARBREHN  IVAT v BHEET. 84MPa, JE9. 8MPa
PRUESRBABE (X40.7) : 9.82VAF v 7 WA Ik JE 7. 78MPa. 1 /E 12. 83MPa

VAT ARBEBEREEOMERIARL, VAFAERO 4B HYEE (FAA M2 —-25mm LB, 2xx
X 4 X 5 =126mnt/sec BAE) #FRLTWA,

- RS E
BERBR Y AT ARBUBY A HEAHREEREEZ 400274 V¥ Dh—T L2 Ehadbel
MR, £7-v4, BL-HLTWARI Ehs, IMARMHMHEROBEEBRREE, Y—K7 7071 V¥ 55
THEELI EHRERTCE L.

323, HlehiEE
ORI OFH B35 1 B o)
FyFz ik, WiE#SMET, 2hEGHlL Twas o T, FREHHBSFRSR - MIE2E R E LT
ACBEL A, B0 M-24- 1 8B4 F 74— AFHIE L £ 82k,

F yl ngl(ﬁéaE?ifa]mﬁﬁ) Légxrﬁ Fyo($8EF BRI F 20)
J\
ERRE |
)

ngz Fzd
Fyi(OkE A @24 Fr) Fy?

kg e d Fcrierd

22
el '
Lp

B0 M-24-1 ¥ 7 K74 — XETAIEE

This document is provided by JAXA.



20034 M-V#lory o TVC i 229

@gE | VI, V2 | V3, V4
£p 7536 7378
£1 6201 «
g2 3122 -
X $EHMOBS
FyN=—%'Fy1—%'Fy2 [Fyl—’le +FZZ:|
Fy2—Fz3 +Tz4

21-4p g 2-4p
- % +—
Fy 0 T Fyl ip Fy2

TVC Wik E TR R BEARRREMTE GEhF— 0 0BEO Y7 & (RBERT LBk S2WiE] L
Bt 5 Tsps 2 EHM L 72,

3.3 ISR

1, 3, 4ABBIB A8 2B LITVC BB ORB I, BEoRsds, BHANRE SOy
K, TrY, MEERTEOREICLLE, RS ERTHo. 794 MF—2i0dBbE, 1, 3HRIIBVT
i1, ATVCWENFONTIZIEE AL R, BEHMKNRRIEENTH S, Z0I LIEAK TVC HER TR OB
BREUCFANY v ro7Ta—F7 YRS DEEL L,

AEEIzOVTI, BB AVORAEESI L YEERGA, §2BRMNHEBRMEIOE, - VAREL00
deg, ¥ v Ffi%E-20deg, T —MAEREdegt o TEYH, & I EAEE g - FRICERIRAYV
202, 204EICHIOV, ¥ v FHRIZETE N V201, 203 TRV DAY FERHIBLTWA, X125
sec Cit, RG BEMIZIER X5 Yy FHAMBIELT V201, 203HTHSVOa~ Y FAREL TN,

45 B BEEHE, 4 L oEERE,

[L:pipaNizEae 4

WHIR 7. 96MPa FWHE © 4.92MPa

GN2 ATy 2.0 A 1185.8¢

a8l 1.1749 - - - RERBYLEK

PSR R 185.8% ({7.96/4.92) 7 — 1) =04.1¢
(44 VIHEE]

WHIE ¢ 11, 83MPa FHE ¢ 10, 24MPa

GNZ#HFEY 27 A 120,78

n 8%k 11,1666« + - BRAERBER

F 4 VIHTEE  20.7x ((11.83/10.24) V- 1) =2.73¢

M=V B2 2w+ 5IRE Sk B Ko 4 W8 afplconTid, 1, 3, 45 B0 b EBPRETH
it EA A NORKEF—FICX D HERLL.

M-V-1, 3, 4548 M—24LITVC BEORIAFREIH 6 1T T,

This document is provided by JAXA.




230 SO0 K OB W& Bk H405

#+6 E2HLITVC REMBGER

M—V—1 M-V -— 3 M—V—4
v201(i180° firE) 030V 041V 3.56 V
wige V202(270° @) 0.00 V 027V 997V
ek | v203( 0° {iiE) 031V | 038V 340V
(B RCMD) | v204( 90° fii{E) 0.00 V 0.44 V 1000 V
AHEEE 246.0 ¢ 2478 ¢ 2426 2
K FIES 7.94 MPa 7.89 MPa 7.96 MPa
HRBIEH 7.64 MPa 7.20 MPa 4.92 MPa
HHER 6.6 2 152 ¢ 94.0 ¢
AR 134 2 134 2 134 2
@A 1 v IS 11.47 MPa 11.76 MPa 11.83 MPa
EHE S 10.05 MPa 10.24 MPa 10.24 MPa
HEE 2.0 2 25 ¢ 2.7 8

4. 5 3B MNTVC flfEE#EE

BIBYyF/3 —HMERBIE, LITVC, MNTVC, R&Z L TVC HEBSMEME LTE2LNLM, HE, 0
A b ROERNY) A2 SOB» LBHAY — KT — Y5-I A0 MNTVC BB E Sz, 2/ 3 BB
&, BROPEDL L ARERZF DLz, WE AVoRBIENTH L. T4 387 Anidfstke &
REWBETCHL0, BT T —RK7 2 For— 2R T22EMTE, BTy 7LD
2T,

KTVC 2L, -4 XNk Ny LREBHEYL (TA, €8) o734 70Val vy bENL,
AT iz AN e BT~y R 7 s Fox— &GN k1) S8, hhmerErs2 bl
XoTHEHE—A > 2B THD.

BROWEE, Y8 727, BE7sF2c—-%, Y77 LAy F (Byriai-¥), iMbamih
PHWD, KT T EBEABEIRIIBIPLIERT S, 7o Fax—Fk, MME-FlTasrbhn
FEIANAYTFAT VAN FHICERL, COMBLECZY 77 brAany FEERT L, €—F WL
L7V H 7YV ady bOERICE, M-MNTVC B, &7 7 Faz— Wi 77 L0
y FIZA SN TwERT v v a A— Oy~ FRNET7 4 —FRv 27452 THR{ 7 ABEZHE
L, / XAO{RmAEEE0. 02deg BANIZHIZ 5,

Ty Far—2lidENNoRErREs L0, HREEEEETESL VA,

M-34MNTVC EBME R © 11, BERgEL 12, (RRTTHoERTIIRT.

This document is provided by JAXA.



231

12 M-34MNTVC EBEERER

20037 M-VEas e O TVCER
FToFax—4
3612.7 / s
an /
1 L L. 570-
DA
A
k1
RFvvrart—-F
L2 e
Bl M-34MNTVC $EEREER
Power Supply (motor)
pply ( Battery
Actuator
Motor driving —
_CEEIL signal / @ \ Potentiomater
B DC i
TFail monitor Resolver driving gervo-motor T
]
ignal
Deflection angle ne — MNTVC
4 ‘monitor Servo-amp " Resolver signal
Power Supply {(potentiometer) T
Power menitor
_ Potentiometer aignal
Power Supply h
(controller) Power supply {outside potentiometer)
_, Dutside Potentiometer signal

This document is provided by JAXA.




232 THHBFEFHRHERE R 4T

]/7 M-34MNTVC REDTHER UFET

| B N s
TVOY AT A A B S A7 HTVC (UNTVC)
FoFai-g B4R -5 7IFan—4
ER BiLEnA vFIE M
24 I
TYCH] #1845 1 Hz L E (BRIAVED)
(/M E0.7 BB
BRiEA 1 [
B KAl BE .4 deg/sec BAE
ENWEXWﬁ?+07 B E )
BRBEA 6.02 kN(B KT H#H 346 kNEF)
AT R 5 I tvyf. - FM R AT A
Y gy AT Uy b | 167X 10° N m/vrad BLF
(Pc=5.88 MPa, #£/1° )
TVCE AR & 10 Hz 2L L
(B IA M€ 005 BEER)
IRER LS 8.3mm  BUTF (Fudy7 Ay a{v B )
IR e I {Pc=5.88 MPa)
HRBEHHE TIPar- I &
(24.5 KNELTF)

IERFAb oML, BROPBLHEMUTELZLD, BHIATIA AL 1/200 (BERoFRLA Ty b
PEMAICEAZE RUHRBELF 72y Fsmm 2 FBLCIBOMBAAHEZHELL. 794332
—¥a YOFE, BIEMZENEHIT0.7deg, EEHR N ARAR0.5deg TH L, /X FIE1HzIZDOWT
I3, SBERMPIIRE RGP v, CORBETESTHIZEEZ Y Ial—Ya Y CIEFEL TS,

M-34MNTVC #BED ¥ 4 + 3 7 AN bW B2 7V ERN3, HHReko 7oy 2 ¥4 779 0%
B4R,

This document is provided by JAXA.



20034 M-V Hig sy b TVC $548 233

il

Actuator E
. < X
R.
X
X RO
B "
Nyt 7
) v
Ky, n 7
/]
[/
4
4
Inside Potontiometer Potentiomoter ¥
(Nozzle Side}
R, Motor stator resistance K, Spring constant {motor case - actuator)
J. Rotor inertia moment K, MNozzle compliance ring stiffness
1 Ball scrow load length 1, Momentarm
n  Ball serew transmission efficiency J,  Nozzle inertia momen
T, Motor cutput torque ¥, Flexible joint stiffness
), Motor revolutional displacemsnt 1,  Flexible joint damping coefficient
Xu  Actuator Body Displacement 8  Nozzle deflaction angle
K, Actuator Stiffness X, Nozzle displacement
M13 M-3dMNTVC B 1 F 3 7 AENEOEHET I
S/A Gain VG Limiter Control Gain Body
Dymamics
9. + 3 M 1 0
Too—» K, » N’\_ S . >
- +4+ L&
M, My
Rate Gyro
+
'y Bps I«
+
Integrating Gyro
i

14 M-34MNTVC E£BHHRLEQ SOy 2417 FT 74

41 BHRAKOEER
411, BB ZTFFIF1I—%

K7 7 Far—#E, WODCTI VL AT— 5 OREYEREHIIERTZR-VAZ ) a—, HELHE
M5 LU RS, AMEEEERBTLISTEF Yy ad—F, NIV VIRUL, 2ERIMPO AN
OWPRABILT ATy 2B LK, R, A, BROMEL 7 b7y -RAReRAL TS, &

This document is provided by JAXA.



234 S RO S eie Ba47Y

7 7 Fac—¥ORMCE D, BRECHEEEORBNTEE 2o,
M-34MNTVC 3B 7 7 F o 1% & 151257,

r-_:}
. ]
75 VADCE-H L
Ly s
A7 ¥ i 2
=
ZIVVADCE—F i
v ! } FyXaFAFY vy
. A MF i d—h

m TR NS

!
T T

A7 D BT

WA F Y a ayrRYIALE

YEipFAL T

A il

15 M-34MNTVC EBF7 7 F 2T — 4

412, UIZ7L2A0v F (BEHERFF Y3 A—-4%)

D77 LyAuy ¥ GRFVyat—4) i3, M-3SUMSB-7350] & froilE, BETALTEY, &k
APO—Z12230mm TH 5,

Y77 yA0y F RFrYai—%)id TrFar—5k ANHMONBNEIZIFRFRLEESR, £
— Y PIESIC L B 2 ANEEMEEMIET A0, AP0 2 BTN RT 74— v 7 ERA.

413 Y—FRKpPr7

H—sH{7 71k, CPU & LTE#ED DSP (Digital Signal Processor) F v 7RI LTWA LD, fRoiE
R OHERMEL — Al A CTRERMEA -7y 7 by 7 — R LT s, BLEoFRIC X H) BRHIH
BEWPHIRTE S0, BRI o TwE, 1, SERAEHLERLZLOIL Y7 o7 oHEED
@13 Fo Tl b,

T PHSIC KD ) ANVAEMES LR T 5720, BAEBIET Y Ya -y PoofGe 74 Fiy
2B LFL TS,

Yo WT 7, Eod, -T2 Fa2x—-2121#00, H2&BEIR TV,

4.1.4. BBIEIREH

BB, B =77 F oo PEEHEE S LT 1EERSNSL, 2oL, vy 2BEREL
THHHT S,

ZEMIE, SB-735HORLRELEEA LA bOT, MEFROBTICE - THUEO I YAS4, 52 5H
PSS L7z, B-ICRHEEESIN & LT, PHBICHHRH T A2 i, fEROKRFENFIZ oWk, KEFREH
OEPFR SV A ERT L 2 8 AR ER - Twh,

This document is provided by JAXA.



200348 M-V#lasry PO TVCHEE 235

415 FEEEEE

EEREREL, /X»®3/7747/1U/7%&??%;l—9ﬁ®ﬁ BEEIN, 457F4FIREEK
WO T 2 F o X— ¥ b 2 EREHE A RS ABEEE LTV 5, HREOEEHLE, IARHLER
HLTHBY, ook b/ RBRAARSNRTYA, Bike LT, 14, 7kN BLEOFE D S 2 £ ¢, 1A
AHEN L CEREWIL L, TVC Bl o7, 84kN LT OMECH, FBIL2VEICh T,
M-34MNTVC ZEHMAOFETE R T IORT.

4.2, Hb_ERRIGRUBREESR
421, TVC 771 I— 2454

T FPREERC, v Y FREREL, ToFar—¥oEEICL S ANVEE (457 - 225 AKFIRIAD %47
o, PERCED P2 F 2 — ¥ BUFTVC Y A5 AOfFET &L,

FOF aT- OB EFIITAICh 0T, T2F2x—3XFT7 2 F2r—53F5 (Ef1, 2) LHHRN
BOFRF I ar-2EY (Ef3, 49 #2FeLzboldia~ > F (Eel, 2) #MAEBYEAPu—
AL LCTIRET L7

FyFar—4% 1T, Ecl+ (Ef1+Ef3) /212045 Ef1 DIE,
TPy Far—%2CE, Ec2+ (Bf2 +Ef4) /212595 B2 DIRE
% AR LR 2 B L A

T, JANEAOEILH TR, E—YAREOLRICIL AVoBFmENES v S EL
W, TIZFaI—RAPT—2R0EF I aA—¥ A a—2EH LT WEE S AVEEME VAT AREI
THBL, ZOMEZHVTHRRICBT A AMEAZIERELTWED, Y A7 ARBIIB WO LRI
TDEBYTHSL.

Ef1-Ef3 : 0-180° KW/ ANEEf  0.0619 deg/mm

Ef2-Efd :90-270° K/ AN £.0627 deg/mm

O
FrFax—F, 2ANESL, WEBVICEHLTBY, RELRHRETEH -1,
@R

AN LTV ARG OREH, HBEHEE L kD2, BB, VAT AR ERAHEE+44" fsec L)
RMRLTWS, '

(O % EraL

F A VIEADESORESS, 5S4 Y RUTHIZRDER, VATARBER-ELTEY, YATAE

F OERE£0.7° T1Hz BLE)Y 2BRLTWAS,
@77 Far—FHH

ZOWRTI, TrFar—F1 (BBEAN) KXY, JANEIS FENI1° BHEE ZOROT
2 Fax—F MJE, #6,86kN (L FAS—HARAREMHE) C, ChH$LT77F 22N V2O
FHIZ7. 93N BLETH B0, AL EHTHF-Cnab I EAFRTA L.

G 2 by

BRI, B (BHEELL) ORREA By BRBOFRIZLY Y 27F -0y F1r
FEAETE) 2L hEBLINAL0THA, Lo THA 2 BRI IRERE, BRFRBRIIBv TR
7w, MAMICHT 22 EAREINTH S,

BB, TR ((FEe E %ﬁ)%mML12A®MA21~/F#%&U,;Wiwxb#7ﬁ%
2 I—F¥RRTLEET A LR o TwaA, T2 F a2 —FITEHEHEAMb S VI Fik

This document is provided by JAXA.




236 g OfT B BF %R B & GESEC RN

BEBEALTLTEL OISR RIS LICED, TOMEHNIS 4N HFIHIE4.7k) N B2 B &
2oy MNOI S A DEE L, RERBEORMMEINES (o TIGRERITIZL S ELRAME LD ((+
24, 50N To3 A ORI E 4 mm Db GREUHG, 5Smm BLE)). T HA7. 84kN LT OB &R, MR
eSS, WHRCEARDEICH L TREEORWE I T Tnd,

WHADKERE, MR ESF— YO X+0. 21sec (TR EDERDPEE LT EIL G > T HESH
HBEN, THEIBRHEEOA - 2BERFCHENNboLboLBbhas, HL, 77Fa1—%, &EHE
BedREEEDIo2 ROV THE LR, SEEEIEA bu— 7 OB S CEE LN, REo
WARICE R 0T hdh o/, BOF— 2L 5 LEHENZHEAUSE T LI LEHTT, HIZ, FEBRTRD
ENLBEERNCHNLT 2 F 21— ¥ OFRRICHHT ZMERST LICB v TN I L 2RI L.

43. MEER

FIBRRBT oW EREIE, STEEICLY IWMEBRTY, ATVCEERL, #hoys, g-—-flEtiH
BLTCW5D,

1, 3, 4B BIT A TVC iR, WRoLeM, BFMBGE TVCa<F, 2 ANVHEIA, 7275
L= FRORF v aA—F T Uy PLEETHo T AR INSL, Peif 7 AR DWT LR E RS
(#10mm) OEEPBOLRLIET, 7VFEY TNV al Y MEBEFTHo b LFHIF LT3,

PHHOBEEE D S KD TVC ORAIGEREE, (hoSBbERETHH4.4 deg/sec HHARLTH
Y, YAFARBTOAT v IBE (0. 7deg : 6. Tdeg/sec) L FMEHPETH 72,

T 7 F o ¥ ERENEENL, EERRERNGEWEEE L, BREREL 7 2 F - 2 EERE S R {8
LTEYh, BEERORED dokbd, ERTHoL0LHABLTWS,

FrFar—yony i8R, vy 2EE Hoy 2 XS EFEBLL N, 3HRoSRIc kLY, B
BT #HoOMO v 751 AvBagohi@mssgR s, Chik7 s Far—say ZHRICERBIRICLD
2 ZNWENS PO CRELALDEELRD AERIIB VT, o7 2Far—FFay 7 HORN
fEZ B e LT —K7 > ORI OFF % X+420sec T CIER L7 (3 54813360sec). P L&, R
HBIEL— FiE, #0.001deg/sec T, 1, 3TBROEE,SHEL 2 3oMax B TH 50.00217deg/sec LT TH
h, 3TROEREBERSCHL L DHRATEL

F72 4 ST, X+355sec fhLiCAMHELBIUAEEREORLA, Yy, a—m#Es bR cREL
TWAIERS, JANVOBEGEHMLTV230LBbRa, JHRIDRGFEBICIT CORFHEE T

F— K7 v FE Y BRHOERII VTR, T/ FAr— Y RELRICIARELRIL D, HHARELE
HTdhA50T T TORERL & L.

M-V-1, 3, 4 5B8 3B MNTVC BBORBERE RS IIART.

This document is provided by JAXA.




200348

M-V#nsry by TVC EiE

#£8 E3IHEMNTVC BERBER

M—-V—1 M—V-—3 M—V—4
ACT BXRmA 0.9deg (Norm) | 0.7deg{Norm) 0.7 deg (Norm)
(795224} BEAHE 0.05deg LAY 0.05deg LI 0.05deg LLFY
feEhiRBL B R BREhE B 6.0deg/sec 6.4deg/sec 7.3degfsec
EHMEE e K (9145 425V 415V 410V
B/ CRRE) 400V 405V 352V
WEVT R Pc N ATAR #1 10.0mm # 11.5mm #111.3mm
v advh (@ 5.00MPa) (@ 5.68MPa) (@ 5.60MPa)
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3

Dead band HG Controller gain%
® i + l+ 1 )
—»9—»2 > 1—}—E - ot K -

M, F-s

Rate,/Rate integrating gyro

1+ Ky ¢

) Roll angle

¢, Roll command

Mg  SMRC control torque

Aerodynamic torque

M, Disturbance torgue due to the thrust
M; Contro gain

K;  Rate gyro gain
t Dead time
Iy Roll inertia moment

@17 # 1 SMRC ¥BHERSFEOTO Y 41T I 4

42 B SMST L, 1/ 2 Bk TIICIERRL, 2B SMRCIZ 2/ 3 Bk Tl T 5.

1 B SMRC @ O VEEE NIk, HEREI XS 3see, 1/2 BRI X+ 75sec CH D720, {FEIRFN
1k72sec 127 B, HHEIZ DWW, v V2 RAATTS secbhb &%, F2ESMRC & SMSJ 220 T
I, B 1B SMRC EE—-GfThb 0, TREBMILNC sec L& Lz

AN TORERE, $IBYI v —Ya ik hRESRAN, 2 TIEM-3SIEEI SMRC BT DN
HENS0~60msec f CVERIE J 4 & BEED % # B L C200msec BLF &3 %,

MEEOHMZL D OBEEREEANIZE RD -8, B2ESMSI O 2/3BRMERETFI 77 Vb AT =
Y PEHT A RBEMERII oW, BRIBICHRET S,

5.1. WpLmOBE
51.1. HGV
HGV X, M-3SUETy v bobo s UEHREY, TRORRETLZToTwa.
1) %, IREBEIENC R S L oL,
2) MHOAFHELEN TN Eo7-®, FRP B2,
3) HEhEoD, VL4 Pk
4) WOkl T 28T v ANEIO 0, BEIEE,
512, FZ1418
Fo480200Th, M-3STH2,y bodbok i LSS, BEEREHE LRIV ayrvT sy
MEREELE.

This document is provided by JAXA.



240 FoW R R TR ®aT T

51.3. HOEMEEICEDIER
1) EE, BBSROEE,
2) HdEES CTPB %0 GGP-3 456 HTPB 20 GGP-3A (BRI LE A L) 4 H,
3) FUKIEE NAB ALy MRS, IDEFRORVARE—FE (3 BP-205]) CEH,

5.2. MR

1, 3, 45EICBITAH 1B SMRC, 52 B SMRC 3 & UFSMST #{813, BEoLsa, SemMAE0R
BE, (rHImBE, ST OSBRI S, BESHAREAS A -2l TEFICHBI ST, %
NATORERLNERRERZFOIOTH D, RIFRERMFEONL 0 LML T 5.

ML, 158IZBWTIE, SMRC, SMS] DIty A7 ACBRENAEL, FaRIesT 5 v RREMNSE
ELE CORBREFIZLY, X+177sec PEORETT CREMBREFITETAES ko275, HAKTHHECO
Hic v, a—-L3@lERNESE, SR HTWA, FEliconCid, IEHEOELSREV W,

51 B SMRC 278, 4 2 B SMRC,SMST 38 O MFRE# % R0l

#10 %1 SMRC, # 2 E¥ SMRC, SMSJ EBRMEE

M—V—1 M—V—3 M—V—4
NETES | A% N RS | F NITESR R

(MPa) BRPERFIHIL  (MPa) | BREERRH|  (MPa) S
ON |OFF | (sec) | ON |OFF | (sec) | ON |OFF | (sec)

-1 [\ 372 {314 | 95 3.60 |3.01 | *69 L.k
21\ /382 {314] o5 336 |284 | o
3]\ [ 363 [204] o5 371 {300 | #
af /[ 13n]304] o 390 {330 [
s\ [ 139|323 o3 362 {299 | u
B1 {-8 \ / 372 [314 | 93 325 [274 |
-7 / 372 1314 | 95 [ 341 {288 | 4

-8 \ 1/ 372 [314 | 96 386 1327 | 6580k

s |-9 \ 382 323 | 95 346 292 | 69 8Lk
M [-10 \ 382 (314 | 94 [365 {306
R |- v 363 [294 | 95 [3s2]298 ] »
c |12 A 372 [304 | 95 343 [288 | ¥
-13 /) 372 [3.04 | os 351 [293 | #
-14 ;|\ 372 [304 | 95 363 [3.01 | #
-15 ;1\ 363 (304 ] 95 |349 201 ]
-16 ) \ 382 [323 | 94 354 (291 |
B2 |1] / \ 421 |343 |8ogtk {378 [295 | 88
smsy | 2|/ \ | 431 {363 [sopik 338 ]260 ] o7
af / \ |363[204] o 372 {296 | 92
B2 | 2]/ \ [382 |314] 9 386 {317 | 94
SMRC | 3]/ \ 392 {314 ® 450 [365 | 86
-4 412 {323 | 86 [ 355 {203 ] 94

X Bk, VAV =RV — FREFOPEREIT L 0 ELIRY FAT
* Bk, TLA—FF —F (GREER) OBy A0

This document is provided by JAXA.



20034F M-V EiT Ay b TVC R 241

6. M ERExln

6.1. FRfWHEER
iwcﬁﬁwﬂh%ﬁﬂ,Mwﬁn&vb@%%ﬂﬁ%ﬁﬁkﬁuﬁﬁéﬂttb,ﬁi%%ﬁ%ﬁﬁ&&%
RO EAT - 2.

TVC MEOR M % TRICRT.

1) SESFFABERM

2)%@%%&%&&%%,%%%%mﬁ%m%%

3) SIS §)TVC Bl

4) TVC HERA MR RS

6.1.1. BEZRFH ABEHE
mﬂﬁm,ﬁ%ﬁh,mﬁ%%%gﬁbf%%%(74y%l-7)%tﬁn,ﬁmé%fﬁ%ﬁmﬁﬁﬁé
%0@@6-Cifﬁﬁéﬂtﬁxumﬂ%%%&ﬁUﬁﬁ%I%@ﬂ@$%ﬁﬁ%%ﬂ,%K?V%&Tw
ANIZEE STV HEE R LA TVC BB RUZOMLE L S AW ENG, FyF YT
A O I EAO B PR v 7 AN BT b,
wH A AR,
1) Eﬁ%??%%7~A®6%ﬁﬁ(MﬂﬂﬂVC&%,ﬁ#?%ﬁm)

2) # ?%&(/HX7179y¢Wﬁ&3ybmwwm)

3) » afg+ “ pZe & o b EEBLHD
%@Mwﬁﬁﬁﬁktfd,%ﬁ%l%ﬂm¢%§%mﬁtbf,%ﬁ%mum%%m%ﬁ%ﬁénfﬁ
B,

1) %ﬁ%2%7u7(Mﬂmmﬁ@m%ERWAU@AﬁX,%%ﬁx&%ﬁ}

2} v 6B m&muwcﬁxbyhv¥ﬁ%$ﬁzﬁﬁﬁ4w,@%Wﬁ%ﬁ)
uLﬁﬂ@@%ﬁﬁﬁﬁﬂ%&@ﬁ%ﬁ%ﬁ@iﬁﬁ%@t@@%ﬁﬁ%ﬁwaa

TVC R AHR R 2 MI8ITR Y.
6.12. EBEARSEHERSIEER
ﬂT%%%lDB#VbNWﬁ%m%mtLT?V%&—THAWK%@ﬁ%m%mEﬁﬁﬁ%éﬁTWa
:ﬂm;h,n&vb%%%%@ﬁﬁi@Eﬁmfﬁ%m%ﬁﬂﬁm&é.

S TVC DR AFR % BISITRT .

6.1.3. &&= SJ, TVC EHE
oA H 19,
1)h@MHWC«@%ﬁﬁx&%&wﬂTﬁﬁ%mkmmﬁwfﬁw.
2) /Hi71?uyﬁﬁﬁﬁny}nwwﬁﬁﬁﬁxﬁ%®twmﬁw&ﬁ%ﬁ.
3) 7Y FEEHOROOVTERE
4) FRSHHOEHNTZS.
5) MﬂﬂHWUﬁUU“7ﬁw7R099%V77v24Fﬂwfmﬁﬁ.
§) L ATy DERRUT— ¥ W
7)  hRiEAELE OBAIBE.

This document is provided by JAXA.




242 ¥ W OF 2 W

5

Ho# B B4

614 EHEVIFIIT

COVT b7, S, TVCHEMAUZHRT SN2 0C, RICETEELIFL VL,

1) FVA—FDoEESNLITFLAMNYF—2 23575,

2) BREULLF—ZIGHERELITY, FHESAVEFTES Y I MAT 5,

3) BELALF—SEZEHL, INENANVBEPEZSICENY 5.

CHOVIEIETERIODAYE2—F (FA N, F—Fv 1, ¥—¥v b 2) THEHETA., Jhbog
B, FLA=5,s—ry M1OME, 5§ F2ERRA I OBEL =T 2y FTIFS. ¥y b1 Ey—
7w b2 oML, VMEbus &4 TH 5.

6.15. #.EROBELIREBROEH
TVC HEA S HRAR R SRR E D £¢, ZORBICE LTS 2588, BHo- EiH
ENE NG ‘

(A -

MVEOTVCRER, 2BIZERSA, 20T THHEETTHo L v ORERTH 5. 1517,
HWC%E@%%¢%®EE%%D,ﬁ%&LTuﬁjéht#®£5KEbﬂﬁ%ﬁﬁ,ﬁ&ﬁ%ﬁowf
BARZZPE SR TD, 0y POXRIMEI MY, BROWBEDSROTE (ABYL SRR, $T o8
EBWTHBRC 25720 v Buid - L L EH0 L. BRSESRIE SR, BE— oYy L H
BOBMERAIRKI D > 2 Z EFTFEAOBNTH o L, RAEYSEITE 5T, “OBMICELL
TIEHFREGEBRTOH oD WVAD, AL BEBHCH Y RF LY 4 XHRA L 25T ORI HT
THEWIRETHS. FHIEBOTE, CORMBEEANL, BRFZEATIIM-VEO» v 2 EIZRES ¢
7y,

This document is provided by JAXA



2003F

M-V BTy b0 TVC 257

#11 BERRICEHATIVEEE, MR

No.[#E%I188 f# AGSE
1He A, BME. BEOE (BEAN) OV = Vo
@/ XNEBE

MNTVC 7 bl B#F v o
(BaF~)

OHER (M-14)

OHHER (M-34)

@GHeftisEE (M-14)

@F v o7 MRE

B RAK
®aF3IFzvh
3lUTVCL 7 b L, SREFruvd (DAKZ 25 iiaERE
HBEA~) ' @A A NEREE

@F v 70 RER

@HAENAE, HHERE

@CE

4

CNRFzvo
(AN, 754 bFR)

LR

@ONMER

AF AN HREE

@CE

OBEE/ S Fv-EREREE

®SS - TVCEHIE

Sleggitsseia, 4 NRIE Drastis (SPSS) HisRE
@F A NHEEE
6{M-34TVCERFEIR OBEBRNERE

This document is provided by JAXA.

243




BEBEHHELOAL 8IE

i)
[
-
&
s
* ()M L RS VAL
BL-1dD + — “ % _11._ 21D L EWREHPMD _
SEdD Y
51340 Ellda -~ EHgE
b 114D 4= LD /_ TP e
EREHND
" $E:
2 1-T1dD BREHIr £
: (EB% 1l5wE o
§-1dD
£ OL-1dD 4 7 Y HFE£:
% M T yA B
= _.%' nw 3 AL GCEL D)
* , . HAWELE
= M .
% - R r e
. . . “ -f Md — -
£ | ) BARaY (FEHUAIATIR)
i T EWeiEnr ¥ AR
EHEI T ¢
BUTERAA AL
20V/AD
z
RN
BT o
024
{4+
CLL
51-dD
. &
3

WA & #EEIN AW J6

@—E—%@—Xﬂ%(@ﬁ%@

Wb 1 MR

This document is provided by JAXA.



20034

b
M#E =
B2 LSVIEEH
B3Awa/7ravsr7y
Bt HPUEhEZ¥. BR
81 TPAEZE=®, BR

M-V# T4y O TVC BE

245

EZ AR 9F TVC-BOX
BIRE Lo srees

SV-12~13  BIFEER
[BULIE, &0 PEBRT VY

)

7F TVC-BOX-2
LRE7 L URE
KBTS
PEEEECS

[REE_S

ER AR

7F TVC-80%-1
BIEyo /7Oy d
pB3 BIRT Y

B3 S UU—T4E
B2 TVCY U~ T84

BF TVC-80X
32 LSVEEE)
B2 AANKTST Y
B2SPSSHh Y57 Y4

3F TVC-80X
81 HPUEHE=¥. BE
B1 TPAELE=%
Bl Eax7 Y

1F TVC-BOX
H-1~7 EHEZS
V-1~11 BEAFEY

TUA-%
JTVCATYET VY
P

HERAEE
mEE—%

M4 22

19 SJ, TVC ELiERHEH

This document is provided by JAXA.




This document is provided by JAXA.





