L 2% Bl 1R

Aeronautical Science & Technology

2 2 AU ) 52 5 A4 BE e 146 o] i AR TE
9 I [1] S 5

AR, W, iR

Kt DR, RKidt 300387

B B ASRREaEAMRPARF 2SRRI EAGNEE, 2 F T B 2R EANERLE D KEANER,
T AR RIS R REHE RN N EBERFER WA RO R TR E . RS 4 4 W
SAMBLETEKNERER G o M Z L KXEKE AR T RABEFAR, B REE LR I LIA AT AR P 64 3 &
A RL A7 0 % OB, 3 R R R 3 3 R 3 T0 R E A IR R Y B B R AT R AR, ) | B SRR M B ] B A iy
TR, EREW,EHRAEE O, EREHET VAL, M5 03 e, F & 83 & 8, B SO

Jul. 25 2023 Vol. 34 No.07 81-86

[=]}5z

5RO B R Y R e — B AT R O AR R R BT SR

KEEE A N B AR RARRY; BREH; REAEN; TNE

FEDZES: TB332 SCERARIRES A

BEE R AL G bR S e BRI IR IR i%
HtE AR S5 AR BN A BT i 2 S A T 2R 5
PIR B AL A bR 2 15 B AR, 0532 L bt B ) 22 % 1)
RO AR 25 GBI S PR BNy 3 ] B
P T RAFRMRRTT S o A XUl i SO AT D A2 Y
FTHES S0 AN SR LD A T 4 AR LD LR R A )
R PRI [, o SV O 1 D057 B OB A | i 52
i i DU S PR JZ [ DT UISRE WD 1 5 R BAR
At it Ul i U2 8 T BT S 2 I R 5L b
BHEEAR s AR PUE @A AR

SR, FELFAESE SR A AR SRS S APRHATIN Tk AR e, 3244
AT A i S AP, RS R — S AR AR AR D R
ISR S S 2 AN Tl Sl ™ AR BRARE ), 3 BURIE 58
JUE JESMIE i 5 RCR Y R A A7 R 22 S R A G R
TR, BT HATRIDETCAE R ST AR R A AL bR
AU T 20 iR AR AL S SO bR
AR , il AT AL PRI (DL I A2 B A , T2
FHLRS AR RHE A TR A9V R 7 R SRR )2
SRR AA T X PERERE RN T, PR A

RFSEEE: 2022-11-21; BIZEH]: 2023-05-06; RFABHA: 2023-06-03

DOI.10.19452/j.issn1007-5453.2023.07.011

AR ASTE |, & il A R AR SRR TE o BRI T B R
TN SAE I IR I 1R 1) 56 B, 10 2 7R RS 9 A st 1]
NGNS BRI . A8 IRA U ] 1) 52 G B A 1 ke 4 102 7 1)
TR, A2 T ECE T T 877 A2 TS I S5 A 5 B2, i 23l
T H [l AR T AT 52 e RSP R -

M H F A TG PGB AR Kl E SR Z A
WFoEEs R H 2hi 2% 0 o Ttk o T2 & ARG R 7E
VI AR 2ok 2 iy 2 8 11 () S50 R 08 A i B0 P R A 7 3RAIE, 2%
B FZR A R LB — L

J. C. Grandidier™ S 1 & T — R JL I b —4 #0158
R BT AR B Ty 2 AT T U R R
IR/ RERE AL sEm o 45 R R, A AU RE
B R AP E AR BN . K. Moraczewski™*! 45
FAR SRR BB v R LRI 5T 1 e A5 &2 661
BHYZACTERE 25 KW, SimECE b s BRI A BTG T
FEFRBE ORIk 0 R ZLIR AR 1L, AL 0 R LR R SR AE )
PRI 2 A AP RHRL A8 B A s B TR A /N 1T H I
(R 5 Hh A W 25 80 5 BRI IR AR S ) [ 6 AR T F 28 25
G TE AT

EEmMB: MENSET(201829Q2002) ; XEHBERRSFEFE(18JCZDJC10020)
S|FE#EZ0: Li Jianan, Jiang Yaming, Yang Chen.Study on time effect of spring-back deformation of weft knitted biaxial composites shell[J].
Aeronautical Science & Technology, 2023,34(07 ) :81-86. {EM, ZiV0E, ¥/ . XML SRR OIE TR HINT BRI T

[J]. fRESRIZ#E K, 2023, 34(07 ) :81-86.



82 LR LSS ¥ S

Jul. 25 2023 Vol. 34 No.07

2k ERTR  AWFFE LA R S G RL SR A SE VR 1
TS B IR AR 1) B A 10 ) 8 i B[] F A T
AR TR, SR FHOCF G SIAA PR (R BT I AR s i
AR 7 1S B B SR ARTE ) DR R, 5 BB 84
X R AR B S AT T SRAE , B TEBRR TR X
P2 A A2 1] S JE s SR AE Y LR , S 40 L7 it 8
JEBIFN= S A B g

1 3G g
1.1 X

N T RGBT AR A ST IR Y ] AR T 5
] IR 0, A SO Xt TRt —— BR 7 A i [l 5
G T REATTE o PR BR Y S5 04 950 ] 4 Jo 30 T 24 1 ) A1
TRFE 3 R A T ARk, T DA TR] — 254 Tl (A ol 45 20
SRR N2 S IR W BE B B G A A S bR A 7
TR B FLIE L, PR A AP RR B A {4t 5 Bl F AT
PEARRE 8 0 HEA TR AN BT R B A bR 254
B A L2 AR AR . AR R D5 45 245 4 U ) 41
Wy h s A 202 HKS g Kevlar—49, MBWK 24yl K T
K255 A RRMIE I A SR , 254 55 RS 23 B Al 1 Fn 1
PR o CIRFERIIG AR, 152 R-806.

1+1 B EUEHR

(a) BYIE5 /R TSR
El1 MBWKZ!
Fig.1 MBWLK fabric

FI AR RAS R T2 e BR 7Sk, il sk B an sl 2
PR o KRB A RIIEILAS 251, B BE DA T3l K i st 26 A
FeAMRIE G 2 R IE LA I — IR A

EERBUE B BB E T2

(1) MBWK 214 % 59 B 24 320mm>320mm , fif 155 i
FIAR 23 511 0 Wk 280mmx 160mm , — 3k 270mmx150mm, I
LR ELZ, iR NE ST S AR 4 170mm x180mm , I
23 AR B IR A 400mmx400mm , 355 57 B R 12l 5%

(2) W PR L TR TAEG b, RIS T,
A PRAR L R TN AT IR TS 5 4%, AER L 1 3R 1T DY ]
NGB %I, b SRR R R BS]

(b) ZUYIE 1A

&1 MBWKRYIHIZSH

Table 1 MBWEK fabric specification parameters
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Fig.2 Composite material forming process
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Fig.3 Three dimensional shape acquisition of weft knitted

biaxial composite shell
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knitted biaxial composite helmet shell
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Study on Time Effect of Spring-back Deformation of Weft Knitted Biaxial
Composites Shell

Li Jianan, Jiang Yaming, Yang Chen

Tiangong University, Tianjin 300387, China

Abstract: In the forming process of weft knitted biaxial composites, due to the influence of the material's own
properties and process conditions, residual stress and curing deformation will inevitably occur, which will reduce the
forming accuracy of the parts. Moreover, the slow release of residual stress during the service of the parts will
continue to affect the dimensional accuracy of the product. In this paper, the relationship between the spring-back
deformation and time effect of the biaxial weft knitted composite helmet shell is systematically studied. The equivalent
release of the internal residual stress of the component during service is accelerated by thermal oxygen aging. The
spring-back deformation of the sample from the specimen level to the component level is characterized by laser
scanning technology, and the change of the spring-back deformation of the parts with the increase of time is depicted.
The results show that the spring-back deformation changes obviously at the initial stage after the demoulding of the
parts, and the increase of the deformation gradually slows down with the increase of time, and the spring-back
deformation trend of the specimen level sample and the component level sample is completely consistent. This study
can provide a reliable basis for the optimization design of biaxial weft composite products.

Key Words: weft knitted biaxial composites; residual stress; spring-back deformation; thermal oxygen aging;
variable-stiffness
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