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Research Progress of Three—dimensional Fabrics for Advanced Composites

HU Fangtian ZHU Xiaoying
(Nanjing Fiberglass Research and Design Institute Co. LTD. ,Nanjing 211122)

Abstract  The development of aerospace technology has put forward higher requirements for advanced
composite materials, and the three—dimensional fabric has been comprehensively developed. This paper reviews the
research status of three—dimensional fabric structure, molding process, manufacturing equipment and application of

composite materials at home and abroad, and points out the future development direction based on the characteristics

of three—dimensional fabric and the development status in China in recent years.
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Fig. 1 Examples of three—dimensional fabrics
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Fig.2 Reinforcement structures classified according to

direction and dimension

RS X S5 R SE A 1 1) 25 K LB s i
BB ] 48 20 il i 15 o RS 25 [ P AT 547 0
PEAT M BEN , JF R SLAR SV R a5 A0 [ AT AR 1Y
KRBURAHESS & 45 AR K a3
1 A5 R IGEY IR

SEARBA YA K AR ET e R B 2T 4 ) i A = 4 =S
E] N 1 A3 A 2, ULIEL 3, %26 R B P 1
YER, IF 2 8 T2 M R e 45 . 5 42U
Lo, SEARGU R B B i A AT RHR IR BE,
N HEHG A R 0 2= ) e 27 4

(¢) =HemA

(f) Z-pin 254

K3 SrARZUREA LS R B A

Fig. 3 Schematic diagram of basic structure of three—dimensional fabric
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Fig. 4 Schematic diagram of 3D woven structure

S HYENLENY) h LA YR A, T R 2 R
S2 1) 21 HE AR V) R E T 1) LA AL, M AR S 8 JEE
Tl B SAR O, LIMEA [ SR 4RSI . XA PILLET
YEFN IR B B I RE AL AT & 4R SUE Y S B
IERRELY AT E =S 2 AR € RS

B =AY A T 2A 28, EE )RR
K T 2 77 ) BT AEHES 18y J7 1) ARG, 76 P 4%
Bt SRR ST ooy T () 7 4R S B AR BE = ) 3
PRGUYY R ] U AN [R) AR B9 TE 58 = 1] 21
Yy, AT LI R AR G

2.2 R4
— YR SN T B o B s Db s 4 B
21 Yk 4oz B8 E 7 1z B LA 50 i FE AR i = 4 DO 1) 25 4

WIS, 8 i AN [) J7 ) £F 4E R B0, w] LB i 2 A =
AL AL . 1R 6 (a) BT 7 BY =4k DY [ 45 4 ) SRk
30z 1 25 4, TR AN P 6 (b)) i 7% i = 4 T 17)
oy (N = R | T Mt AN Nt wf L -
K6(c)~(d), lHiE b i =4+ = 454
ESZPRA R, e 2 B = 4E-L 1 254, HAbHiE
SRR IO R B IE

Q0
O
O
0 0
() sk

K5 Dkis s R IR

Fig. 5 Schematic diagram of four—step movement
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Fig. 6 Schematic diagram of three—dimensional braided structure
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Tab.1 Comparison of performance of four interlayer

processes
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Fig. 7 Sewing fabric technology and equipment
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Fig. 11 Fiber rod forming process
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Fig. 12 Effect of suture process parameters on mechanical
properties of composites
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Fig. 14 Vertical and horizontal three-dimensional weaving
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¥l = ALY S SRS T DAL, TF
BIURE) 0 25 ) £F 2 4 B AR 20 L T )2, T L2 1) £F
Y5 A .
WE 16 i, FF AU 0 S5 24 iR 25 24, 2544
Gy AR 2 TLEEHE b, SRAEAE M 40 B AT R 3K B N B
W bR AR B Ey, A5 A2 4R )2 02 B B [
ML HE . ZHRER 22D/ CRHER R, s> T L
¥4 5 2 ], A HLAG B i 508, S 22 2T RN 5|
i, WHETE B A A B S R 28 T D LA BR
HL TR AETT AL s
_ 53 —



K16 JFHHLIg
Fig. 16 Shedding mechanism
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Fig. 18 Winding of three dimensional woven fabrics
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