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Effect of Needled Preform Structure on Mechanical Properties of C/C Composite
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Abstract A new needled cylindrical preform was designed and fabricated in this paper by means of angle plies
of continuous wound carbon fibers with a twill fabric and non-woven tapes needled preform as basements. The effects
of needled preform structures on the mechanical properties of C/C composites were compared and investigated. The
results show that the orthogonal needled C/C composite with the non-woven tapes has higher interlaminar shear
strength (ILSS) , and a higher axial tensile strength of 157.0 MPa, being 83.0% higher than that of the twill fabric
reinforced. The non-woven tapes reinforced cylindrical C/C composites with different angles have improved ILSS and
axial tensile properties, the maximum ILSS and axial tensile strength reach 11.68 MPa and 179.0 MPa respectively,
being 22.6% and 14% ,respectively,higher than that of the orthogonal C/C composite.
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Tab.1 Preform structures design
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Tab.2 Diagram of different preform structures
R 77 T 2* 3 4
i

i

1.3 FHEE=E

VAT A R AR, Rk ¥ #0% CVD i 47
O CYBIRTE] 1,60 o/em’ J5 I T RHIFIRRE
1.4 RIS

JZ TR ERAE N F R 18 mmx6 mmx3 mm, kR
K6 A, MEEHE R K 1 mm/min, BN 16 mm, [Tk
42K 3 mm,

FE DSS-1T &yt J7 Re A R I8 AL L DUl 4
o] $ A 5 B2 N2 B FE S 1 mm/min, 7E JSM -
6460LV BRI L5 WS C/C & & BRI hir Al
FOESL,
2 #HR5ITR
2.1 EYIRE

5 SR AR R R B D) LR 3, AT LLE

FHIBEI T2, http://www. yhelgy. com 2012 4F %5 5 3]

W AEAH RV R S B0% T 2R, 5 Rl C/C kY
BYBREAAEL TR AR 3 52 > (4 =1%)>A17, H
o 3* (0 2 0T 0 B SR S 11. 68 MPa, B 1¥ 4R E T
22.6% 1% AVEE T 32.1% , T 5 FhdF R 7R
z [0 B 51T — 8 Floit i Se ik £F 4, X2 ) 55 U
RERREMAAR A 2 ) 21 2 & S ey, BY VDo B8, 7
FHIFVET A T 20T, F T4 ot JEE B AR R] i A8 A BT
JRRR B AR B D N4 55 J2 1) S PR e ¢
BE I BRI, R 5T A 2 [ £F 4 5 470 [R) B
AV RIS FEAR (R 1), 2 AEHAS , B RS0k
A1 T2 A AE 6 A AL Bk i, A1 okt R 0 D) i i eI
X T I AT B2 WS, I AR S5 4 4 )
[ AN ey S w2 Sl TN S D& 32N iR
FH A E AT BEREERE 5 R DL & VR T BER



7 )2 [ B DT8R B i
*3 AELEHEFR C/C EEGHMHBIBYIRE
Tab.3 Interlaminar shear strength of needling C/C

composites with different needled preform structures

HEEA R J5' 1] B3 B/ MPa
Al* x—y 8. 84
1* x-y 9.53
2# x=y 11.20
3# x-y 11. 68
4* x=y 9.55
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Tab.4 Axial tensile properties of needling C/C
composites with different needled preform structures

- WimiELg:  PoReRE RifRE BN AR
214k /vol % /MPa /GPa /%
Al* 8.59 85.8 39.4 0.22
1 16.24 157.0 47.7 0.33
2" 16.99 168.3 54.6 0.31
3# 17.46 179.0 54.9 0.33
4% 17.47 163.5 49.6 0.33
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Fig. 1 SEM photographs of fracture surface of
different needling C/Ccomposites
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