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Abstract  Advanced materials and processing technology are the key foundation of the aerospace vehicle structure.

With a brief discussion of the classification and development trends of the aerospace vehicle structure of China, this paper
summarizes the application and development requirements of the main body structure of space vehicles, including metal
materials, composite materials and intelligent materials. Meanwhile the future development trend of advanced processing
technology of aerospace structure is summarized from five aspects, including ultra—large—sized structure manufacturing,,
integral high performance manufacturing, composite structure manufacturing, additive manufacturing and green

manufacturing, and the interested process technologies are proposed.

Key words

0 51§

FL R A B T AR SR R TR K32 3 25 1) S il
AR EFEARMCHE A, R U E i Kig #8451
g T LA RUSAS () SE R R B T
JT IR 7 i BT R A BT E IR AR R Al
Az 1) 4 F i E I, PR RE S5 KO FEAR R R B
L2 LK o BRI K J RIS 2 A A i F o AR
2 A7 o R TR i R RHR R R KO ) E B R AR
ZQLIJ

Wit 5 0L K 328 280 2 i ik AU JR e AN W b

Wik H 4. 2021-06-21

Aerospace vehicle structure , Materials, Processing technology , Research progress

PEREZL RN ER T, 12 2T 45 AR Wr ) A4k R
RifE bk R, m R ae ) ST SRR R . AT
KAz A AW 1) e SRR =4 R T i R T AN B
PETb 5 28 R RATERAE R HUAT AR A2 iy R I B 3055 7 1)
ZMAESE , 25 RZ LB RZ M . B AR
I8 AR I R T B AR S Se ik TR ORI A
BT T LA S AU AT Y AT IR E AR
1B F AR A ORI Se i ARG M AR e T
AR R G LS WS R IR X RO S &
JRTRUEAT T TAERE,

BE—VEE TN KW H L1975 4F A 4 79T 5, EENFZ R AT BRI TAE. E-mail: 13683157563@139. com
WAFMEH  TARIL, 1987 4R AR 1A, W g TR0, M FFARLE MR 1T TAE . E-mail : wangff_casc@163. com

FRIMEITZ  http://www.yhelgy.com 2021 4F 5411



1 MREHBEURRSLRES

PR32 B Al TR IR B ) A R
RS SRE AR FEEE L R, Kb
ARG RIE AR BT R RS RIS B
AYSEAR AR . 1 BT Jhy S A T
PR HE 32 2 ol I AR ARG B R 2 45 # 4, H [R]
ST YR S5 1L ) I TR M HAtl R S
LR . AR TR I SN i T I A
WOARHEDESR] o e Beai A R BR T I ASh B AR 454
GEPK, GG TR R () B A I B BRNE | H R
IRIIBE DR B F A5

Bl 2 ) el e OB A AT B R 45 HE AT
RITFER$E G, T TRz 54T 55 5 oK © HE A FR2L
PRAE A B BL, 12 0K i K J A 35 32 B B O 45 A 1Y
RoF R AU S5k 5z B F e 2 A ik . ERGE R
TIAR T T, L 10 m G R A% T 02 2 i Oy L 7Y
AR TR ZEHA A BIF ] 2 R LK 5 ] Sk ) i 2
Rz —o TEGMRBALTT I, SRS HRCR , mtk
REAARHAO I 5 15 7 o Ak v 2 i 3 2 AR Rz
S, TR ML, BRSSP R

I 5 A2 ¥ AP 1 2T Bl 755K
| | AR
i e
I 2

b3

=1 EL
ZHE R
Ll
i G
— 2B

- RG] B
!u ]
en h T
Bhife & sl @ . -2 KL

ZHREL

B sk F AR B

Fig. 1 Composition of liquid rocket
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B R R B 4 OB R | KCHT R AR 4 45 1)
A HE T T 55 RE A RUAEAE b HESE . v,
JUR A0 55 22 BN ER T, O 2 422K, B T
A ENVPLREIE FOICHLRIE A8 i Y 5
D3, O R A S AR e Y EoRG B R, W i —
TR BIE T2 ARG T . AR 45 BE
A i 1 5 T, R A AR KR A 32 R R AR B4
FEE IR R 25 B H AR T N R T2 B2 %, an
B TEALEE SPARILEE SRS AL I i 22 25 i
S FhIE T L BE 2k, i Ny 45 48 S A1k fig 5 4 0%
PEVCFER LR, 75 IR A T 2R Ak if

BEAN, BEXT R OR 2195 msiR 4R LA 4 7085 1 5
SRR A KB A B BOR iR T 58 UM B 5 1% ,
R0 553 WP 5 0 B e 2 R U BOR L R AR B
fiE 1 2l Ak B R BB R > R ELAR AR IR L i %
FAR G5 A 2 A G R KCET ) SO Y B AR
J7 1w
3.2 EfEEHERERAR

FE AR 3 2 S IAT R 45 44 v M R AT 1) i
WARZ — o KETICAARE IR AR O | ARG Bk i
K 2% MR SOE S MU AT 2 A A R R e —
TR AL BT 42 R 85 o $5 T 00 K 45 4 M e 4R At TR
Wi,

TET R A0 IS HE A 35 7 T, # AT R R R A
W TR PR H, 6 ok o U 46 R Y ] S A% 4t
JIIREPFIE 7 58, KRl RS2 B0 46 R 45 A 22 4]
FEE b REARE TR B T © ROk AR A
FEVE i 3 ) G AL O R BETE N 2 98 2. 25
m H A% SA06 854 4 F1 3. 35 m AR 2219 88 & 4 FE i
e —

FIRERTIE R il i 5 RATIRE, I 7 B AL G AR L
TE FIE R 4 1A B AR AR IS TRt HR =B . Ak
EFXFS m DA KB AR ) o 2219 48 5 4 SOH M R
2195 #3444 B ARFA IS , Ta 245 A R AR T & e J
BUY AL EE HUINEHAE R T AR AR T RS

roach with Traditional Materials

N X

Welded Gore Assy. Dome

Mandrel Dome Gore Panel Dome Gores

D Approach for
A .
T -~
- !
) —e — —
#
Plate FSW dome blank Spin forming process Spun Formed Dome

Fl7 RS 7 %8

Fig. 7 Manufacturing approach of propellant tank dome

WAL BT XEPRGE RAT A 1Y I 2 A Bl Rk,
N AT R Tk s NEORIERZ) F o0 I G P o TR S g U
AE AR IR) A 3 , BRI LS R R AR T o T
GJEM BRI R A ARG &
FEE G G B ARG B A A 1 BRI Y, a5 e K
JRUST A 424 o 3 ke o 4100 o L & A AL o 1z 3 A2 T
P AR B A SR, TR R A MRS R T T
W R R S VR AR B Y T2 8 “AT 8 B &
WBHEE AR B 30— AL BOE H R, S8 B A e A v
RE— bl i BA B2 L,
3.3 SEEMHERHEIERAR

B TR a5 pERHAS R B KA AR A 52
il AR SETR R R R, KIGHE & MR (B A
BB AR S A AR E R R AR LA AR A
TEERGR T 2w TR — it T
SEAE R PERE NI TR ; O — Ty AR T A5
B A 7 A5CR R T i — M | ) B R AIG T ol o A
JEMH o FRARIAS , SEBLEAE R PR RE A L, SRR AN
AT PR RE B B T 2R SR AR AR I I 5 5 b
RLZE A il 3 1 & SR SN IR i I A A T
T — R R AR, FF A BRI R AN T 253 2 A A
WE A, B FH 1AL A B0 A BB R R e il i B AR
TESL A MR E5 R Jl RL ao R s o R R T A4 55
TR 0 i 52 G bR S5 A0 s R 2 A B
PRUEPERE T I B[R], SEB LA T R o

26 MERHEE Y v 1 R ) 2 T A S R 2k
iR AR AR Z KRR i R T BRAR , R AR AR
AKEME A M B T 2ZH A KR S 7k
P E R T2 855 i i T A R B
RTM U T 25 s AR AR HE BB T 25 5 ) sy A 24

FHAE T2 hip://www.yhelgy.com  20214F 45 434



JREY T2 3 Z-Pin HY 9 M e BoR ™ s Bl i — 1k 4k
T FL e FOR A o A RN O T AR R S
ORI S B4 B4 i R AR T2 AL DD | 3 e
A B GRRE S RR TR R R T2
FERPR 6] R AO7 S et S O R ME AL, e S, 7R AR S A vk
Hr AR A AT AR 0 T 5 5 A B A s 0 A
WA R IGHFTE IR T RN

K8 S ARRISE BT Ak
Fig. 8 Skin—stringer structures made by composite material
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Fig. 9 Example of material-structure—performance integrated

additive manufacturing for potential aerospace applications
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