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Effect of Fiber Preform With Sandwich Structure on CVI Process of Carbon/Carbon

Composites Aircraft Brake Disc
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[ABSTRACT] A new preform used to prepare Car-
bon/Carbon composites brake materials is designed. The
influence of the preform with sandwich structure on the
process of chemical vapor infiltration (CVI) of Carbon/
Carbon composites is also studied. The results show that,
compared with the traditional needle-punched felt, the
manufacture of Carbon/Carbon composites aircraft brake
disc with the preform has higher rate of CVI process, less
choke points in CVI process and more even density dis-
tribution. In addition, the process is shorten to one CVI
step, without a heat-treating and machining process. So the
producing time is greatly shorten and the cost is greatly
reduced.
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Fig.1 Diagram of preparation process of 3D needled carbon fiber preform
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Fig.2 Fiber preform with sandwich structure
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Fig.5 Diagram of C/C brake materials with sandwich structure
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Fig.6 Curves of density—deposition time for
C/C composites with different preforms

il & C/C A G4, SR “ = WIR” Wik LA LR —
RETTIAZER CV H 8 A PR ZY 54% ;5 FE T
ARTTIE, R IR WURIR SR A D Re 2 % U
0.2g/cm3 JEERJE 0.6g/crn3 , P B R BLAH 2, TR Rs 2T 4
FHET 29 13, T H R =R Wk ARZS A i 2o
A B TC T R R T, AT LAY 24 10% ZE 4 BN s iz,
5, BB A 43%.

T3 A, =R CIC B A MR B 28 il 9
K 1.76g/cm’, L — M £ R B 45 4 (1) C/C B A MOk
15 0.3g/cm’, i HL 7K $H 8 182 ) B 1 D) ik )2 4% B Gk )
1.79g/em’, 5 ) T 2 A0 42 45 10 B PR B2 | AR 4L
B, I TTTHE R R 2 3 P EE SR B P P i

MR, R D WU AR TSR 4
CES NN 1 S S O O B 9 i N 1 B Ml ¥ N
EEFARE R 0.6g/cm’, THHIBEZ N 0.2g/cm’,
JIT LAGes R 25 4 2 i £F AEAR B B8O L7 W T e J2 19
345, ARG PTR B CVI T ESHO R TR R
TR RN, CVE AT, i T B £ 4E A
ITHOR DURR B AR A5 R T AR, DATIT e F T AR G 48
1o TR, SO L T B 2 B i Ll TR A £
e ARFU BN, SARFLIR I B K, AR TRURE 5 = A4
ARG N S R i Fe g L H Ik, SR A =R
AL % C/C A RRE, T —k 1 CVI 2% H
T UURRBRA B EE N 2.2g/cm’ ZiA7 , B TRRET4E 5
JE R 1.78g/em’, (AR BB AL SE LR , IO T REJZ %
BT EE)Z o
2.2 WMHEEHNEERESFSFLENZ I

CVI A TE UG , L3R 2 N 1% AL
7, PR 4 1) %% B R SR B X — 3, AR 20
P g, AH LA B, LB 8 — Mt ol B 445 44
C/C R ZEA R T AL R PG tEB &, &5 7= A0
SN, T = HHIE” G54 C/C A 2k R A LR



RESEARCH #*iﬁi

—u— ZHE” 45K C/C R E
—— BT HIEE LS C/C FIZERRL
179 . .

1.78 |
1.77
1.76 |

1.75 F Te—
1.74 F
1.73 F
1.72 F
1.71 F
1.70

R (g em™)

1# 2# 3# 4# S# o# 7T# 8# O# 10#
RS
E7 AREWBHERIC/ICE S E EAEE 2k
Fig.7 Curves of gradational density for C/C composites with
different preforms
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Fig.8 Curves of porosity for C/C composites
with different preforms
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with sandwich structure
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with sandwich structure
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Fig.11 SEM photos of structure layer of C/C aircraft brake disc with sandwich structure
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