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Erection and Launch Technology of Large and Middle Launch Vehicle

LIU Congcong, JING Huiqgiang, JIA Yongtao, FAN Lei, FAN Hong
(Beijing Institute of Space Launch Technology, Beijing, 100076)

Abstract: Based on the huge requirement of LEO or MEO business satellite launch mission, responsive launch technology for
large or middle launch vehicle is badly needed. According to the requirements of Long March-8, land-launched supporting system
focus on horizontal assembly and erection technology, responsive and intelligent launch technology, which can improve the efficiency
of launch mission, simplify the equipment of launch site, and save launch cost. The study mainly elaborates horizontal assembly
equipment, erection equipment, intelligent gas supply system. Two horizontal assembly schemes of spreader and bracket car are
introduced. The factors that affect the accuracy of erecting and butting of the whole transport are analyzed, and the method of raising
the rigidity of the erecting bracket are given. The general scheme of intelligent gas supply and distribution, intelligent pressure
reducing valve technology and fault diagnosis technology of gas supply and distribution equipment are introduced.

Keywords: Long March-8; responsive launch technology; horizontal assembly and erection technology; responsive and
intelligent launch technology; intelligent pressure reducing valve
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Tab.2 Accuracy analysis of transportation erection and docking
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Tab.3 Comparison of rigidity optimization of erecting bracket

AR FR AR T /kg a/mm AR I /mm
HrZR 2tk 41294 3500 108.21
Hr B4 Hg -+l = 34283 3500 96.68
AL -7011 0 -11.53
T B A8 R+ ok 2B+ B 42128 3540 69.27
B2 7845 40 -27.41

I I O B 3 I g R B BE AT AR T L, HA
B 7t, BHREWAD 1153 mm, WEEESHRE
AR LR 7 = 1.655 38 11454 58 £ 40 mm [ 7] B
s EH ARG N 7.8 t, ATE R 27.41 mm. ARYE
n=1.6570] %1, JFiENIN78 ¢t W ALK &N
13.1 mm, 58 E o XS 52000 14.31 mm. J8 T
IR, AR AR AT B 108.21 mm ik
/% 69.27 mm.

3 EREMECSEAR
3.1 HREHESSHER

H5EGHIHBARGME, Rt IRgG W SLIlE
MESF BRI LAE. S LA . RGN E A
THAULS . iR R TE T 50 et
H IR TE M. R G i SR ) o O B AR 1
B RE IR 1 AT R 4 D S R AT A . IR
i A L PR 2o Rl I ) 1 PR 0 AT IR B, IR R
WA R S Mtk i an e i, ) SEILIE SR T i e
B R

BRI AR UE LM, s, H
AR SIS 7 25 8 IR A R A AN s 1
PATThRE: BIEES ER BAHES, R
#OEHL, EREME TR, SRBIEAE. AR, a2
SR R ) EESIIRE. R R
Bl BB, R R R R AR
By IR BIE LS

R IARIREA R 9. B9 st i e
REPFRREER, R RE AR . B AE R G 2



92 T 5 R 2 BB ROBSED

2024 4F

AR PRy, ARy MR AL
LB RGERR. T RGEZETLI AR R
S SR RREEAE T IIRE. R AT
I RE RN SRR o R BB AT =R
SPEHIRER 3 M. DhRERBIH I R LI 10, H
B SR PRI 7 LR rh e g . R,
R oy AR AL AR, r it S A A 11

Fﬁﬂi\‘ [16]0

B REIBUT IR

[ bl | [ femk EZIRRED]
1 A

— -

[
i [ N

s ek

Pgar Dios ) Do) aese
Vg Ly Tigwe | e

B9 BmitSERE%
Fig.9 Automatic air supply system

' \
| s | [ i |
] I

]
BECIR A Pl
I

AR m
FEsm
AT SR
AT SR

E10 SEEEIEIIEE

Fig.10 Function of gas circuit principle

|

| v = 25 Bl B }
= e i

| | PR A Bk ” \

| )N |

== LR\ #® v T Ty T~

k| [ ak | [ X

1 [ 2 [ *-FLﬁ

I___EE% ________ ‘ @E;;E?:_l AP |

Bl ERREE
Fig.11  Circuit principle

BREHL IR G R A MBS W AL EE D) BE . T4
TIPS HRA, IFREAT R REAL R B R, Sk
BENCH, BATYPMEEEN . RS e
PR AR BAE L IAEE. NOABRREF AT 4T
TR, s A Ji R ) % b T el 5 e A
I, MBERAS S SIS, MR b 7 B &5
R, BLXRGMHEMEEAN TR G

WAk, A UL BB R A AP A R,
FE ST I P AR 7 o SR R A e A B SR, TR S
BRI RAMIECHEARLITE, HEE0THE.
WG TAE, B Eah ARG ST ) BT T 4k
FISF T, BIEMYS REHFRS WA T &
32 HBeeRER

g R, BRI RGN W R
SN R e 1], S T e R AR . R BRI
JE 82 SEIE S R Re AL A% Lo iE . TR RRRUE
3 i P S 7 1 AN == R R 6 N
oo NI ERSACATE Bk, LR R R ORI e
a2 /b, AL TESCOM [ 7= itk AR <= 7 =, 4
BT KRR RS RS, AR SR A YR 1
HAEGERARS R, MELLEEN A A E R e
& BB ST D g, TR ReL A H s LR . R
JE 1 R a . PR KRR 2 7 TH R R R
TRESREER, ERIEBBEN T 5

Hh T R S S R G T i e K I B A R ek 1R
(R TE, FESEIL T e N SRR, LA R
FEOLEE 12, 2 REIHUE IR S T KA K & il
O R Re Ak ) SN, DLBDR O AL 1) = A5 PWM
Bk e 1D F AR ST M e 7 B ks FE 45 1], )
B 1] 11 = R 358 ot A o B T BEAT T T &R
GURIIE S5 . SEIRAL BT, LR SEBLE fe g E
W 10 7 P R P s o o) e R R A
K13,

B REUE |
) VAR o
LY — & T
A, | |
%éjﬁ‘ L4 ‘
|
|
|
|
HEsE S
1LIEER
1L,
RS
St >

El12 EEERERIERERIRE
Fig.12 Schematic diagram of intelligent pressure reducing valve

module



55 140 XIWEHEAE R R IS B /KT R e 5 RS B 93

— FL S D
; | Fjww ' ' i
s > S e
T B | \ i
o g s L it e |
&ﬁmm“ﬁﬁi.i r‘@§§ﬂ<——Aﬁﬁm |
L 4z |
WG | |
e o = .| e
LT i < o T iy Ei
i HHAF A2 s

E13 & RERE RS 8 T i R

Fig.13 Hardware principle of intelligent pressure reducing valve control unit

B REIR S A B LI 14 Bt B ERRE R R TR R AR KBRS R EdE, A9
IR A SRR E . M TESFE R R, R H B S R A AN, R 20 5 A0 DU R ASAS] £
WAL AC: TR CA R, SRR SIS R TR, 32 R, X
FAR ST Az 0 RBEAT Iy, ANFRE @S HUEAY, J W 4 1 P 7 AT v b B %

| e §
Al el Tom) fow] fw = e | [ [

Bk i e i

FRRE T 1 =
14 ERERE RIS RIE

Fig.14 Control principle of intelligent pressure reducing valve

MNER e 1, 45445 ) T 0 4 ) 4 0.8 BRI ]
B RO R . (0 RO R, B D
W AU T 52 A, T A A B £ ) 5 893
R RS0t T DR AR B I B £ 03
$ TR PEESR, HA o) B T A R 1 5 B IR 01
FHEARN . O 50, LR I 1 IR 2 %10 N
AN, PLEES H R IR w1 FDHES R R w2 TS BB a) HERE I G 20RO R 2
A B 9 T O e T 5 400
P 5 2 L i th o 46 SRR A5 th 1 P R 25 (1) B _ 300} [, ara]
W A 0025 B, % AR L3875 e R 25 ) 2 ool [ e
o, BB B R (), w2(0). KIFZIIE A
TR (K), BETENEA - MR B2 o (K) = 7 -
) %10 R
{5 FFT AMESim #0425 1 0 R P TR, T FRE 0 b) s B e R P
FUAMAT, E SR T 00 TR I U 0 0 T i b A £ 15 WhAERAR R

I SR S PRV A AT A T R IO . 25 S R 1) Fig.15 Simulation model and typical simulation curve of
455 24 i 2 01 15 intelligent pressure reducing valve
= = = o



94 T 5 R 2 BB ROBSED

2024 4F

i H A5 R

a) AN JE 7735 MPa, H 10 E /700 %N
25 MPa, X FhiE s I OL 00T, IR R BT B AN
50 s /iAy, SAEGLE R N TR R (R A 2

b) K A RESEAE 25 MPa, 1 RS BT B T A%
G N TR E

o) P FERT 7 AW AN B, TR B H AR ER
W R BRI A THTIRES, ) B (1~24 ), &
TRV R 1) s 7EHEIE H AR R D0, 32 f il 1 I i
NFEAIGE . Wi E, BB 18 O BT R AR

2% (24~50's), TJLRUE G2 18 R B
3.3 HESEEHEEISEHREAR

BESPLEIC S BA I H AL RS W, o Rk
BHHT AT A ORI SR . R SR R Bl
N, B RG AT 1A Qe IS i BT LRI
HR, e A X ) e R R 1 ) BT A 4 A2 5 i 3
b JE AT (55 SR, BRIV 75 R S I A ) A
o PAER 4800, 4t 7T HS & I3 shE sk Th
e, DLACS 22 o0 oA g B A L R R R A B
e o

R4 EREJR E AR E R

Tab.4 Example of failure cause and judgment basis

WHBARS FEYMEBThRE A AR 5 | FI W AR A
AP IEFE AR FL B 1 I 5 A PR R AR
PR IR TCVE SR LR K K )
T
TOVEHR A 2 R TR FE R AUk %mﬁfoﬁi PR R AR
S S FE TSR A1 EWALEREE PNV
T8 3 3 s 1 T el s R S B Ay, -
CENS eyl I N
it <6 JET AT %I;jﬁ;;;ﬁé P T 109 12 3 R R BB R T Ty
FRL T BT AN
N =} ;[ji\‘“‘ CZT% sk 1 = ﬂi/’:‘,’*’*‘E ji \IEA%
TCIETR AL R i BRI Ak T = B A PEE BRI IR
FHL R TG I

S RTAURE P SE I 2 RSB JI R G TEN
(B ST H S AT SEANSLAL, M0 OC B RE NS SR L
TR LA b () IR A AR, PRAIEA A SR 00 )
SHOME T MU AR A RHA . BB sE

I H 2 W R G S P L 160 1 16 A ) Dy S Sk
BRI W & L K E AW RS, L& X A
ARG 53 1IN R G L ALHLZ 18] L TCP/IP 38 45 1) 7
XGERUE TRk

T L AT RS LA
BB LR s B i an) [
k 1 WA | FEIE
| LT\ TR
o] 155 CR S X AR BT
s -
o mgmn ]
el | S
wR| e ([ mossarss )
! | P >
oo [ [ | R ENRS P

16 SR & LEEHISIOHT R RE

Fig.16 Principle of real time fault diagnosis system for gas supply equipment
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