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Abstract: A hybrid prepreg-resin transfer moulding (Prepreg-RTM) process was proposed to realize the integra-
tion manufacturing of composite cross stiffened composite cabin. The rheological properties of prepreg resin
(AC631) and RTM resin (6421A) were studied. The results show that the two resin systems have good co-forming
processes basis. Combined with cabin structure design, layup design and mould design, the integrated preparation
process of composite cross stiffened cabin based on hybrid Prepreg-RTM technology was verified. The results show

that the cabin structure has good surface quality, dimensional accuracy and internal quality. The service strength of
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cabin was verified by static strength tests at room temperature and high temperature, and its failure mechanism and

failure mode were studied by high temperature failure test. The results of static strength test at room temperature

show that the cabin maintains good structural integrity under 125% service load, and the maximum strain of the

cabin is -1 283x10°° which meets the static strength design requirements. The static strength test results at 100°C re-

veal that the maximum strain of the cabin is -1 315 x10°°. There is no abnormal state such as instability and failure

occurred in the cabin, which meets the requirements of thermal-mechanical coupling condition design. The high

temperature failure experiment results demonstrated that the cross stiffened composite cabin failed under 143.2%

service load at high temperature of 150°C, caused by the fracture of the longitudinal stiffener in loading side, where

the crack propagated to both sides. The failure model of the cabin is local buckling of skin due to the fracture of the

longitudinal stiffener.

Keywords: composite; cross stiffened cabin; hybrid prepreg-resin transfer moulding process; mechanical re-

sponse; failure mechanism
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Fig. 1 Viscosity comparison of 6421A resin transfer moulding (RTM)

bismaleimide resin and AC631 prepreg bismaleimide resin
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Fig.2 Structure and layup scheme of composite cabin
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Table 1 Physical property parameter of prepreg and
tackified fabric

Area density of Resin con- Ply thickness/

Project fiber/(gm™) tent/wt% mm

AC631/CCF800H 1335 3312 0.125+0.010
AC631/CF8611 196+7 4043 0.260%0.010
ET-280/U-8190  190+7 6+1 0.200£0.010
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Fig. 7 Internal quality inspection of cross stiffened cabin
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Fig. 10 Load-displacement curves of cabin

4 YPEMHRESEFHEERE

vy i 7 o R 6 R e i o 1 A AT
P, RAtEELERE, BN 75 35 R R A
A, LI 9(a). 18] 9(c) o it B i it 7 o J3E 1 2 %
e B AL o e S R L i R I A9 15 1 A
I G HBCN, AR A O R AR A, DU
A7 e il PRI R A AR, R IR Y A A
I 2 RS0 F 114 PAY A 3 T AR R0 A Ak i )i
T2k 5 [ RE T2 o AE AR B ¥ 1T 25 mm A

1000
750 | Inner strain gauge oog
o Fee
500 p — "% g
—aA— ()° - InEey
250 | D_D_D‘@D;D;
é 00 ot
= 0 koo ..
= &4%
£ -250 ¢ a2,
= ﬁL\
3 N
=500 N
~730 ' Outer strain gauge A‘AiA'AAA\
_ l o one Ay, A
1000 0—90 *&LAAA
—A—()° A
—12s0 p AT Ry
-5 0 5 10 15 20 25 30 35 40 45
Load/kN
(a) Load-strain under 125% severe load at room temperature
1000
750 | Inner strain gauge
500 o
| A0 ,=D»D.D<D=U‘BBDD
250 | Poreneel
Fagacess)
. D‘D.,@D-D
S 0 ....ﬁﬁD'.D.‘ .........................................
= N
g 250 ¢
= =500
s &ﬁﬁbﬂ
-750 | AL BA
. AL o
—1000 L Outer strain gauge LLLLiAAAAA
—o— 9(° A
-1250 } . sl
—1500 . . . . . . . . .
-5 0 5 10 15 20 25 30 35 40 45
Load/kN
(b) Load-strain curves under 125% severe load at 100°C
1000
Inner strain gauge
750 } sae
—=—90°
500  —a—0Q°
250 |
5 0 |---eBB 0T .
& 250 t
g
a 500
=750 t
1000 | Outer strain gauge
—o— 9()°
-1250 t ——0°
-1 500 e
=5 0 5 10 15 20 25 30 35 40 45 50

Load/kN
(c) Load-strain curves under failure load at 150°C

B 11 AR Bed A - A 2k

Fig. 11 Load-strain curves of cabin

(4 A A1 2 T AL 5 4 DR IRIY S BCE A 4 KRR
L o [RLRE ML, A B R ) AR A P9 A R A i
B3 K AP, A& 9(a) Frzm o a6 v it
5 J5E D 25y S 1) 2 T s R IELRE 3R it 5 XA R
e A e A R B LA, R L AR A R



PR ST IR - e A% 3 AR I BB T2 A 525 A R R o A5 A B — R ) 45 5 SRt - 2635

TR, 3 e RO U R AR S Y O = 8 R R 1
Rk B WA . IR TR R gl AR AR
DH3280 # A Mk R 42 5 1.4 PT00 % W4 R 4t
FHEE G o R MTS-10 1E 3l & 45 1l R e 45 4 1 2%
faf Rt , K5 T 4 A S XA R GE E AT R E
A B 56 14 T B JE A B 78 (1005)°C 5 2647 Jm
B, e TR B BT A O 39 KIN(125% ™ i AL A
BRAT), IR TR R E A Iy =S R TR R R
AR . M ABBE 100°C . 125% ™ ik AL b 2% 7y 5 B
T30 o R e A N A A A - A it 2k (1] 10)
AL, SR T R 125% 7 kALK 2 T (39 kN)
W, fRfiF K 3.51 mm; 75 0~15 kN MR EHE P,
M 2HLMER N, EMEE 5N 5, &
FIM IR R, — 05 1 AT AR TR IR R
FER SR, UG e HORn 48 T g 248, 4k
B30 10 AR O L S BN w3 8 A7 78 D K
7, N2 AT A 2 ] B 2 S B B AR
Ko XL 55 A TR -2 i 2, nl %,
1R TR 37 £ 4 R i TR 00 07 B8 48 K T IR 6
ik, XM TREALT, WIEEAHL, 5
EE AR E R TR, JUHE 90t i it E, .
SRR PR B By, NS PIREEE Gp. 2 H 35 )
Wi Gy, 2R B V1M G,y %5 5 W 5P BE 2 VI A
KIS E, TR RN EBRE RAEE . # 11(b)
R Bt AE 100°C L 125% ™ Ji AL AR 28 o 18 56 o 2%
PR [ i M 0 P A0 3R T AR A - A e . AT
N AR FEREA N T B P R A I M AR L SR
T £ 2 0°F1 90°77 [m] Y fie K 2% 43 351 24 -1 315 x107°
1581 x107°; A3 11 £F 2 0°F1 90°77 [n] ) H5 K g A
43 51 -1 083x107° 1 495 x10°, W 2L iR 5 =5 i
WO Bty - AR 4, AT, R R AR R AR K
TR RN, HEFKR/AN, XEHT
100°C 1 3 30 ik B2 O /N F 2 G Rk Y 3% 3 A0 3
(2243°C), &AMk 4 65 5 Bl IR R A AL gD
AN el = W g i Sl R TS PN A AR B
WA IR . BIRERERE, e s
AR T 5 e B R ARG T AN
o T ER

100°C N 125% ™ i HLAW 28 A 12X 36 45 o 18
R R R, I TR = (15045)C
R BB ARIRERE S, LIER 1% 0™ B HLK
R (RP 310 N) 47 3% 22 2k 2= H ik 38,
BRIFI I S A Gk far T AR | A3 A T s B

TEI S ARG, 30 5% B PR il A S R 56 e 4R
AT o LS 7 Il I ) 8 -2 A% il £ (151 10)
R, YN A A 44.4 KN(143.2% SR HLIR )
W, SZEPRE B AR, BRI 4.12 mm;
TEXT I8 T, B IR (0 8% 1 R T it 1K 6 7
¥, 0 W T IR IR R T R R TR
I J3E 39 T2 R — A5 ) e AR B T vk REIR AL, A
1 B ATR A2 45 R B 0 2 PERE L2 T 11(c) ol
WEIR SR A rh Ay - R A 2o ml o, e BrdRok
BB IR IO 28 0 —1 325 %1075 A AH [F) 2 i T i IR iR 5
1 P AR AR AR T e e, X T
BeNAN R AR 22, SRS R AR = T
FEN SR A R RE 5 ESE B W T L A 2% W
BEN RSB, T 1 RS P A T AR 22 (R R
A R A B I, R B BT T AR R AR
PR, PR 12 R o A AR Be S A B R R A, e
B4t R i MR W I il e B sz 0B SR
AR SEIE = VA I =4S -9 S i B
WA, X E LRS- i A S B BT
IR PR R BRI, B A 4800 384 03 7 5 i
BRCHE W SR, A6 B N IR 1 5 40 1 I8 B AR FR
SRS, 2 A R L A A Ak B A 1 A
&, JNHERER > AT i 2 TRWT 2L, BE A B A k2L
J, 0 2 P AR ol 1) A5 2% A AR W ARBR AR
RIRILRE Ty, ZSCH G 1] PO 150 97, in A
5¢ B e A A W 5 SR e i, e ¢ S O R
BT I PRI . P, AR U iR il R 3 6 A A

F T

>
Fracture

= longitudinal
stiffener

M 12 AEBIRIES

Fig. 12 Failure morphology of cabin



£ 2636 -

EEMRER

TS 55 G B Y 2 AR XAy Tl i 575 2% W 24 A
5¢ B2 Jit il R AR W7 2 o A% 0 AR R R 1) A
WHEEN R AR R, TR SR = A XN S
WG X EL S BB SR R, PRI A 2% P 52 B
S BB 7 B, AR AR, AR S R AT
JEIERE R, AT AR RS A, AT S SR AT
U5z R0 R AT, BN T R,
i3 B AR L o 2 M ELAR SR T IR B -RTM
BT 2w g Pk, 6 i b 2 20 Al 2% RS e
IR LA, HIH A3 -3 F 1 2 76
N HE TR BB S B R, T % T — 1k
A B IRY R LA A s T A 7t 52 A 14 Jek 7 2

ab
He o

5 &t

(1) BT X A T 73 A B 4 4 1 1 — i i e -
4§ g 4% 3% #5% ¥ (Resin transfer moulding, RTM) hi{
BT 2, BERERIE (AC631) 15 RTM # fiiF (6421A)
LR R 43 B 2 B P AR AR R R B R AT A L Al
T2 J ity o SR FH 003 et Al 7 8 o i 77 % A iR
AL, SR T A E RS A B S AL, AR
S 1] RS EL PN T S 6421A RTM B I, 1830 52 81
524 M RE R T sik 577 e B 1) — IR Ab il £% B R
TR R S RSTRE, hE AR
o 5 e B ) TR 7 FH B Sl

(2) H il o B 3 0 25 2R 0 OR 7E 125% ™ [ AL
AT T, AR B R B R 4R
SEMPRFESE R, KN 3.40mm, Hi K AR
R RN R -1 283x107°, e A= AE M B P BE A n] i ik
AL, A B R TR R B TR R R R
BER IS5 R W, AEBLAE 100°C . 125% 7™ i HL AR
B FARHBR . RS R ERA, BRI AR
-1315x10°°, F AR F8h 3.51 mm, i & 47
EE RIS 3 o NS0 )

(3) = A PR e 25 R R B, MR BLAE 150°C 1
2 1F T B % IR 38 07 N 44.4 KIN(143.2% ™ B WL AR
Ao MO B A B Rl 1) AR R, 2
R SRy /A N W A G ey | E- sl B R =s P
W5 Wl IR hy B 1) 57 2% W7 28 A 552 Bz J 5 D i 2
Fampebh, BNEK-1 325x10°°, A% 4.12 mm.,

oE

(1] DHER, KN, B4, % miRZ A eEz 2 23 AR
W7 U] Al BleAHR, 2017, 28(1): 19-24.

(2]

[3]

(4]

(5]

(6]

[7]

[8]

[9]

[10]

[11]

LUO Chuyang, ZHANG Peng, LI Weidong, et al. Applica-
tion research of high temperature composite on airborne
missile[J]. Aeronautical Science and Technology, 2017,
28(1): 19-24(in Chinese).

FEE, SCT5E, TRk, 55 Tl i L A A RHIE T AR A 45 14
BT S5IE 1], A ERAS TR, 2022(2): 45-51.
ZHUANG Yangpeng, WEN Zihao, JIANG Shengda, et al.
Design and testing of root junctional structure of high tem-
perature composite rudders[J]. Composites Science and
Engineering, 2022(2): 45-51(in Chinese).

SUDHIN A U, REMANANB M, AJEESH G C, et al. Comparis-
on of properties of carbon fiber reinforced thermoplastic
and thermosetting composites for aerospace
applications[J]. Materials Today, 2020, 24: 453-462.
BRETR, ML, £SO, L S A S A BRI AT
B[] A IR es, 2019, 26(5): 1-10.

LUO Chuyang, SUN Shukai, WANG Wenbo, et al. Research
and development on structure technology of air-to-air mis-
sile[J]. Aero Weaponry, 2019, 26(5): 1-10(in Chinese).
SRER, BAETR, SIEUE. il 2 A BRI ik 1 S5 8t Jr i
W], MR T S5, 2021(2): 23-26.

ZHANG Guogqing, LUO Chuyang, HU Kaizheng. Study on
design method of high temperature composite material
hatch cover[J]. Machinery Design and Manufacture,
2021(2): 23-26(in Chinese).

SEIF M A, KHASHABA U A, ROJAS-OVIEDO R. Residual
stress measurements in CFRE and GFRE composite missile
shells[J]. Composite Structures, 2007, 79(2): 261-269.
BRI, FEA, PR, 5. miR A MR I D] 5 5
AE]. EAM AR, 2014, 31(5): 1312-1320.

LUO Chuyang, WU Cuisheng, WEI Zhongwei, et al. Manu-
facturing and testing for high temperature composite rud-
der[J]. Acta Materiae Compositae Sinica, 2014, 31(5):
1312-1320(in Chinese).

B . S A MRS A 2 28 T BT A KR Sl L e g 1o
BT[], itz Fo4R, 2013(2): 42-45.

FANG Lei. Study on application of composite case in solid
rocket motor in airborne missile[J]. Aero Weaponry,
2013(2): 42-45(in Chinese).

HARDWICK J G. CFRP rocket motor tubes wound with con-
tinuous pre-impregnated fibres[J]. Composites, 1981,
12(1): 41-47.

ik T 0] B A BB T RINGE AR B 3R T 2B D).
R KiEHT R, 2021,

WANG Qiang. Automated molding process design for J-
shaped reinforcing ribs of composite materials[D]. Dalian:
Dalian University of Technology, 2021(in Chinese).
CZAPSKI P, JAKUBCZAK P, BIENIAS J, et al. Influence of

autoclaving process on the stability of thin-walled, com-


https://doi.org/10.19936/j.cnki.2096-8000.20220228.007
https://doi.org/10.19936/j.cnki.2096-8000.20220228.007
https://doi.org/10.19936/j.cnki.2096-8000.20220228.007
https://doi.org/10.1016/j.compstruct.2006.01.002
https://doi.org/10.3969/j.issn.1673-5048.2013.02.011
https://doi.org/10.3969/j.issn.1673-5048.2013.02.011
https://doi.org/10.1016/0010-4361(81)90399-2

FHRE:

I T BB G 12 128 A5 20 AL T2 A2 5 BERHARE o 95 6 B — AL 1 45 5 ik

£ 2637 -

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

posite columns with a square cross-section—Experiment-
al and numerical studies[J]. Composite Structures, 2020,
250: 112594.

DONG CC, ZHOUJ X, YIN Y J, et al. Study of the curing pro-
cess of carbon fiber reinforced resin matrix composites in
autoclave processing[J]. Procedia Manufacturing, 2019,
37: 450-458.

G, VPSRN, 1T 25, 55, PUREE R AAE QL UL 45 M 40 4b
Pefbiscit (1], 2 23R, 2022, 43(3): 541-553.

YUE Bo, XU Yingjie, XU Ningxin, et al. Technology optimiz-
ation of frame mold for autoclave process[J]. Atca Aero-
nautica et Astronautica Sinica, 2022, 43(3): 541-553(in
Chinese).

TR, B R i S T A AR R R T2 e (7). Tallin g,
2021, 50(11): 21-23.

XU Zhu. Research on autoclave forming process of reflect-
ing surface of grid antenna(J]. Industrial Heating, 2021,
50(11): 21-23(in Chinese).

ZERIAE, ORI, K, AF el AR AR RE R T
SRR ). WA &R RS TR, 2015, 44(11): 2927-
2931.

LI Shujian, ZHAN Lihua, PENG Wenfei, et al. Research pro-
gress of autoclave molding for advanced composite com-
ponents[J]. Rare Metal Materials and Engineering, 2015,
44(11): 2927-2931(in Chinese).

2 A M, SRR WL 8RR IR S 5 R R E B OC ) R B B R
e ). BEMEERES T, 2020(4): 125-128.

LI Qihui, GUO Jungang. The research on molding techno-
logy of cylindrical spiral element in composite material[J].
Composite Science and Engineering, 2020(4): 125-128(in
Chinese).

Wi 526 PR R E 2 11 A ] 308 T8 T K HAR Ak [D].
Kb IR R, 2017,

CHEN Lei. The prediction and optimization of the spring
back of composite structure for autoclave molding[D].
Changsha: Hunan University, 2017(in Chinese).

STARK W, JAUNICH M, MCHUGH J. Carbon-fibre epoxy
prepreg (CFC) curing in an autoclave analogue process
controlled by dynamic mechanical analysis (DMA)[J].
Polymer Testing, 2013, 32(8): 1487-1494.

G, T, R0, AR AR PR TR R AL SR BE ST
], TR T Z, 2019, 49(5): 6-11.

LING Hui, ZHOU Yu, SHANG Chengyuan, et al. Research
progress of out-of-autoclave prepreg processing techno-
logy[J]. Aerospace Materials and Technology, 2019,
49(5): 6-11(in Chinese).

W TEAL, THECE, X8, BB BYRTMU B AE B 11 S Mg
WEFE (1], MR T2, 2006(6): 28-32.

ZENG Jingcheng, YIN Changping, LIU Jun. Fabrication of

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

the cabin component by flexible-mould assisted RTM pro-
cess and its performance[J]. Journal of Materials Engineer-
ing, 2006(6): 28-32(in Chinese).

POODTS E, MINAK G, MAZZOCCHETTI L, et al. Fabrica-
tion, process simulation and testing of a thick CFRP com-
ponent using the RTM process[J]. Composites Part B:
Engineering, 2014, 56: 673-680.

VITA A, CASTORANI V, GERMANI M, et al. Comparative
life cycle assessment of low-pressure RTM, compression
RTM and high-pressure RTM manufacturing processes to
produce CFRP car hoods[]]. Procedia CIRP, 2019, 80:
352-357.

I, TR, R, 5. RTMBE R B HLR a5 i i TR
T[], #4HL, 2016(3): 57-61.

LI Qiong, WANG Qiang, ZHU Chengxiang, et al. Study on
structural design techniques of tail fairing integrally
formed using RTMI[J]. 2016(3):
Chinese).

AOKI Y, ISHIKAWA T, TAKEDA S I, et al. Fatigue test of

Trainer, 57-61(in

lightweight composite wing structurelJ]. International
Journal of Fatigue, 2006, 28(10): 1109-1115.

VLRI, BHETR, IV, 55, JE TRTMEAR I BR2T 24k / 5 e 0 fie
SZE MRG0 — A Al 1 25 5 38E (7] 525 MRk 4, 2020,
37(9): 2152-2162.

JIANG Shengda, LUO Chuyang, ZHANG Peng, et al. Integ-
ration manufacturing and testing verification for RTM able
carbon fiber/polyimide composite rudder[J]. Acta Materi-
ae Compositae Sinica, 37(9):
Chinese).

LIU G, LUO C Y, ZHANG D J, et al. Mechanical perform-

2020, 2152-2162(in

ance and failure mechanism of thick-walled composite
connecting roads fabricated by resin transfer moulding
technique[J]. Applied Composite Material, 2015, 22(4):
423-436.

BHESR, TLIK, BRAF AR, 5. e T IRRTM L Z sk 2T 4 / 2%
TSENE JHE A2 Bk FE A 5 S 3R (7). 028 2741, 2021, 42(7)
69-81.

LUO Chuyang, JIANG Shengda, CHEN Mengxiong, et al.
Preparation and evaluation for carbon fiber/polyimide
composite attaching collars based on resin transfer mould
process[J]. Acta Aeronautica et Astronautica Sinica, 2021,
42(7): 69-81(in Chinese).

B, SR, B SCER, . A AR 7 B AE RTMUS £
T Tk BT, 2021, 51(6): 44-48.

LUO Wei, GUO Qiang, ZHAO Wenchen, et al. Composite
frame with stringer-stiffened feature by resin transfer
moulding[J]. Aerospace Materials and Technology, 2021,
51(6): 44-48(in Chinese).

PR 1, SRR, BN, A5 A AR AU I RTM T 284
504k 17]. BEsiN/ 2 A8 2017(7): 82-87.


https://doi.org/10.1016/j.compstruct.2020.112594
https://doi.org/10.1016/j.promfg.2019.12.073
https://doi.org/10.3969/j.issn.1002-1639.2021.11.005
https://doi.org/10.3969/j.issn.1002-1639.2021.11.005
https://doi.org/10.3969/j.issn.1003-0999.2020.04.021
https://doi.org/10.3969/j.issn.1003-0999.2020.04.021
https://doi.org/10.1016/j.polymertesting.2013.09.014
https://doi.org/10.12044/j.issn.1007-2330.2019.05.002
https://doi.org/10.12044/j.issn.1007-2330.2019.05.002
https://doi.org/10.3969/j.issn.1001-4381.2006.06.008
https://doi.org/10.3969/j.issn.1001-4381.2006.06.008
https://doi.org/10.3969/j.issn.1001-4381.2006.06.008
https://doi.org/10.3969/j.issn.1001-4381.2006.06.008
https://doi.org/10.1016/j.compositesb.2013.08.088
https://doi.org/10.1016/j.compositesb.2013.08.088
https://doi.org/10.1016/j.procir.2019.01.109
https://doi.org/10.1016/j.ijfatigue.2006.02.017
https://doi.org/10.1016/j.ijfatigue.2006.02.017
https://doi.org/10.1007/s10443-014-9415-2
https://doi.org/10.7527/S1000-6893.2021.25438
https://doi.org/10.7527/S1000-6893.2021.25438
https://doi.org/10.12044/j.issn.1007-2330.2021.06.007
https://doi.org/10.12044/j.issn.1007-2330.2021.06.007

-+ 2638 -

EEMRER

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

CHEN Jiping, SU Jiazhi, HAN Xiaoyong, et al. Simulation
and optimization of RTM technology for composite “I”
section rib parts[J]. Composites Science and Engineering,
2017(7): 82-87(in Chinese).

e, H Ay, P BYRTM T 2 AL 5 38 BOA 14 (7.
A MR, 2008(1): 23-27.

ZHANG Minglong, XIAO Jiayu. Missile cabin fabrication by
bladder-assisted RTM[J]. Acta Materiae Compositae
Sinica, 2008(1): 23-27(in Chinese).

R, RS, SN, &5, W AOREI R IR ST A AR BT
WS ]. s il R, 2021, 64(5): 70-81, 102.
JIANG Shicai, BAO Jianwen, ZHANG Lianwang, et al. Re-
search progress of liquid molding resin matrix composites
and its technology[J]. Aeronautical Manufacturing Tech-
nology, 2021, 64(5): 70-81, 102(in Chinese).

BT OF, XIR, 2R WA AL 2 A B RHTE ELTHRL L B
M. Wiz il HR, 2017, 536(17): 60-64.

ZHAO Xiufen, LIU Gang, LI Weidong. Application of liquid
molding composites in helicopter[J]. Aeronautical Manu-
facturing Technology, 2017, 536(17): 60-64(in Chinese).
AR, XN, AR, 45 PR - RTMA R T2 e A
BRI 2 PEREOTSE 1] At Zs BRI, 2014, 34(3): 57-62.
LI Weidong, LIU Gang, BAO Jianwen, et al. Research of pro-
cessing characteristics and mechanical properties of semi-
prepreg RTM composites[J]. Journal of Aeronautical
Materials, 2014, 34(3): 57-62(in Chinese).

HOWF, BRfh, ZEITLL, 45, RTMAI Bl R [ A A ok 3= At i
D] ZAREAR, 2013, 30(3): 35-38.

ZHENG Yaping, CHEN Wei, LI Jianghong, et al. Interface
properties of RTM and prepreg process co-curing
system[J]. Acta Materiae Compositae Sinica, 2013, 30(3):
35-38(in Chinese).

A5, XN, A SC. BURAEHERTM L 20 i v 5 (7]
WeHs M/ 2 A8 2015(4): 71-75, 34.

HE Xiancheng, LIU Gang, BAO Jianwen. Application of
prepreg in RTM process[J]. Composites Science and En-
gineering, 2015(4): 71-75, 34(in Chinese).

VPIE . S8y SRS i 5 45 H S AR N S e (D]
AL R AR, 2008, 23(S1): 36-38, 46.

XU Yahong. Application and development of resin matrix
structural composite for cruise missile[J]. Thermosetting
Resin, 2008, 23(S1): 36-38, 46(in Chinese).

B A HOAR Tl 28 B 2. £ AR A2 60 R CH KL 30 15
1T B A IR GIB 1038.1 A—2004[S]. Jb5t: EFiRLT
ZELRT AL, 2004,

Commission of Science, Technology and Industry for Na-

tional Defense. Non-destructive inspecting methods of

(38]

[39]

[40]

[41]

[42]

[43]

[44]

fiber reinforced composite Part 1: Ultrasonic testing: GJB
1038.1 A—2004[S]. Beijing: Military Commission for Sci-
ence, Technology and Industry for National Defense Press,
2004(in Chinese).

o i A ok B L S A R R A R A HB
7224—1995(S]. dbaT: TR EMIZS Tl 7B 30 15T i iR
#t, 1995.

China National Aviation Corporation. General specifica-
HB 7224—1995[S].

tion for composite components:

Beijing: China Aviation Industry Corporation 301st
Research Institute Press, 1995(in Chinese).

RGN, SRHNE, O, 5. ZNIRE SRR A4S TR
SEUEAEIC)/ /565 T TR BRI/ S AR 2R 2 3.
45t 2003, 7-12.

GUO Zhifeng, GUO Limin, XIAO Wengang, et al. Finite ele-
ment analysis on the stress of composite pressure vessel
under internal pressure loading[C]//Proceedings of the
Fifteen Annual FRP/Composites Conference. Beijing: 2003,
7-12(in Chinese).

e, e, VFR, 5. IECE X ERET A TR ARIL 5
PRHERER R [1]. MR TR, 2017, 45(12): 50-57.

MA Shaohua, FEI Bingqgiang, XU Liang, et al. Influence of
thermal-oxidative aging on property of carbon fiber bis-
maleimide resin composites[J]. Material Engineering,
2017, 45(12): 50-57(in Chinese).

ARIHAR, 2, MR, A5, THEEEX CFRP = HERER #20m K
PEFIBLEE(T]. 38, 2019, 48(3): 12-15, 18.

ZOU Tianchun, AN Tao, YANG Xudong, et al. Effect of
dried temperatures on mechanical properties and mecha-
nism of CERP[J]. Plastic, 48(3):
Chinese).

EFTEKHARI M, FATEMI A. Tensile behavior of thermo-

2019, 12-15, 18(in

plastic composites including temperature, moisture, and
hygrothermal effects[J]. Polymer Testing, 2016, 51: 151-
164.

TR T AL W 5 SR BE AR 2 A 1) 4 ot it P R B 2k
SMHT[D]. BA: B EALA AR R, 2017

ZHANG Rongrong. Research on variable-stiffness compo-
site thin plates with holes of buckling and failure under
compression[D]. Nanjing: Nanjing University of Aeronaut-
ics and Astronautics, 2017(in Chinese).

AR, ERIUG TR BE S AR BE SR AR RE 2B (D]
Kt FGEF TR, 2017.

ZOU Huamin. Bearing capacity analysis of composite
stiffened panels with initial delamination defects[D].

Dalian: Dalian University of Technology, 2017(in Chinese).


https://doi.org/10.3321/j.issn:1000-3851.2008.01.004
https://doi.org/10.3321/j.issn:1000-3851.2008.01.004
https://doi.org/10.3321/j.issn:1000-3851.2008.01.004
https://doi.org/10.16080/j.issn1671-833x.2017.17.060
https://doi.org/10.16080/j.issn1671-833x.2017.17.060
https://doi.org/10.16080/j.issn1671-833x.2017.17.060
https://doi.org/10.16080/j.issn1671-833x.2017.17.060
https://doi.org/10.11868/j.issn.1005-5053.2014.3.009
https://doi.org/10.11868/j.issn.1005-5053.2014.3.009
https://doi.org/10.11868/j.issn.1005-5053.2014.3.009
https://doi.org/10.3969/j.issn.1002-7432.2008.z1.009
https://doi.org/10.3969/j.issn.1002-7432.2008.z1.009
https://doi.org/10.3969/j.issn.1002-7432.2008.z1.009
https://doi.org/10.11868/j.issn.1001-4381.2016.000981
https://doi.org/10.11868/j.issn.1001-4381.2016.000981
https://doi.org/10.1016/j.polymertesting.2016.03.011

	1 预浸料-RTM成型工艺可行性分析
	2 复合材料纵横加筋舱段的制备
	2.1 结构与铺层设计
	2.2 原材料
	2.3 模具设计
	2.4 制备工艺

	3 纵横加筋舱段常温静强度试验
	4 纵横加筋舱段高温静强度试验
	5 结  论
	参考文献

