%34 512 1) T WL MR 2 AR Vol. 34 No. 12
2019 4£ 12 H Journal of Inorganic Materials Dec., 2019

XEHRE: 1000-324X(2019)12-1272-07 DOI: 10.15541/jim20190155

T HETHIR 15T C/IC EE MR L E
1212 N1 F 4 RERI RN

BaER, TWEY, ARE, BAE®, HEF

(1. FEAFR £BFTAT, L 110016;2. R4 X3, A 110819)

7 FE: LL2DBREF T A G SR A, SR ARG AR B S L2 % C/C A MR, B FUAS [ T 4
SERIRT C/C B A MBI IER ) YERE R RE I . 45 BB, AR kAL R C/C EEMEIERIL A 7
AT A W TR RIZER, BEEE RS B 35 pin/em? FF A 25 pin/em?, C/C B AREHAHLH . 25 #5585 4 il B 60.14
119.9 MPa #9K % 69.5. 176.8 MPa; BB H R 12 K A& 3 K, C/C EAMEMAHIM . 2 58 5 4 il B1 69.5.

176.8 MPa 3§ K % 105.5. 184.4 MPa. X T 12 K M [a| & & 4544, C/C E-&M B R 5 i 58 7518 68.14

123.7 MPa. AN[RIBREF4E U AR S 158 1) C/C LA MBI AR RE i) 22 7 R T R AP e e . RS2 A
FBEEERR . C/C BAPIRHI IR ERE i T AR BRI o 72 A Sk B (50, FCr o 88 B2 M G T AR L,
- 2 I T Ay W S £ e D A

X B R C/IC EaMEL BRAL; J1tetee; Bk

FEDES: TG174  XTHAFRIRT: A

Carbon Fiber Preform's Structure on Mechanical
Property of C/C Composites and Bolts

PANG Sheng—Yangl, WANG Pei-Yao'?, HU Cheng—Longl, ZHAO Ri-Da', TANG Su—Fang1

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110116, China; 2. Northeastern University, Shenyang
110819, China)
Abstract: The C/C composites reinforced by 2D-preforms were fabricated using an electro-coupling chemical va-
por infiltration (E-CVI) technique. The effects of different preform's structure on the mechanical properties of C/C
and their bolts were investigated. The results show that the C/C composites reinforced by different preforms pa-
rameters exhibit different mechanical behaviors. For needle-punched preforms, as the needle-punched density de-
creasing from 35 pin/cm’ to 25 pin/cm’, the tensile and flexural strengths of C/C composites increased from 60.1,
119.9 MPa to 69.5, 176.8 MPa, respectively. With the carbon yarn tow changing from 12 K to 3 K, the tensile and
flexural strengths of C/C composites increased from 69.5, 176.8 MPa to 105.5, 184.4 MPa, respectively. For bidi-
rectional stitched preforms, the tensile and flexural strengths of C/C composites are 68.1 and 123.7 MPa, respec-
tively. The different mechanical behaviors is mainly attributed to structural integrity of long fibers, and the distribu-

tion and quantity of large pores. The mechanical properties of bolts are impacted by their bulk materials and surface
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status, which are slightly lower than those of their counterparts.

Key words: C/C composites; preform structure; mechanical properties; bolts
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Table 1 Parameters of C/C composites reinforced by different preforms

Sample Carbon yarn tows/K Structure type Nej?;;gii?%s 1ty /]éelclzg)
A 12 Needle-punched 35 1.76
B 12 Needle-punched 25 1.78
C 6 Needle-punched 25 1.73
D Needle-punched 25 1.76
E 12 Bidirectional stitched - 1.76
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Fig. 1 Microstructures of C/C composites reinforced by pre-
forms with different needle-punched densities

(a) 35 pin-em™; (b) 25 pin-em ™
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Fig. 2 Microstructures of C/C composites reinforced by 2D needle-punched structure with different carbon yarn tows
(@) 12K; (b)) 6K; (¢) 3K
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Fig. 3 Microstructures of C/C composites reinforced by (a)
needle-punched and (b) bidirectional stitched preforms
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Fig. 4 Tensile stress-displacement curves of C/C composites
reinforced by different preforms

R2 TEMEIFLERSEIEE C/C EAMBREIZIRINIFEEE

Table 2 Mechanical property of C/C composites reinforced by different preform parameters and their bolts

Sample Carbon Structure type Needl.ing dfilzlsity Tensile stre_ngth of  Flexural stre.:ngth of Tensile strength of
yarn tow/K /(pin-em ™) C/C composites/MPa C/C composites/MPa bolts/MPa
A 12 Needle-punched 35 (60.1+3) (119.9+5) (52.8+3)
B 12 Needle-punched 25 (69.5+4) (176.8+7) (64.943)
C Needle-punched 25 (80.243) (177.2+5) (78.9+4)
D Needle-punched 25 (105.5+5) (184.4+5) (95.3+5)
E 12 Bidirectional - (68.143) (123.7+3) (54.5+4)

stitched




1276 T AL A R R

34 %

K5 =Rl kg s C/C EatRHL T 1) SEM
Fig. 5 Tensile fracture morphologies of C/C composites reinforced by different preforms
(a) 12 K needling (Sample A); (b) 6 K needling (Sample C); (c¢) 12 K bidirectional stitching (Sample E)
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Fig. 6 Flexural stress-displacement curves of C/C composites
reinforced by different preforms
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Fig. 7 Typical morphology of C/C composite bolt
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Fig. 8 Tensile stress-displacement curves of C/C composite
bolts madc from different performs
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Fig. 9 Tensile fracture morphologies of C/C composite bolts
reinforced by (a) needle-punched and (b) bidirectional stitched
performs
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