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motor propulsion systems. The workhorse manufacturing
methods of the C/SiC composites includes polymer
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with the content of 0.7 percent .When heat treated at 1500

vapor infiltration (CVI), whose manufacturing periods are
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densifying, and stabilization process factors on the

break loss of the carbon fibers, described as table 1.

microstructure of the carbon fibers were investigated, In

Showed as figure 2, coating the carbon fibers with

order to raise the fiber residual strength and the composite

pyrolytic carbon can remedy and reduce the fiber defects,

properties.

provide pulling tension to increase the fiber crystal
orientation to axial during the later heat treatment, and
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protect the carbon fibers from being corroded by the
exhaust gas atmosphere. That resulted in the fiber residual

HS-1 carbon fiber was used in the experiment. Phonetic

strength rising by 28,7%, showed as table 2.

resin, pitch, polycarbsiline, and propylene were used as

Further, the fiber residual strength of the CVD-carbon

coating precursor. The carbon fibers passed through four

coating fibers is not the highest among the studied kinds of

stages: (1)pretreatment at 900 °C

in N2;(2) Coating

pyrolytic carbon coatings, but the flexural strength and

treatment by precursor solution soaking or chemical vapor

fracture toughness of its composites with 0.7 ~ m thick

deposition (CVD) at 900°C in N2;(3) densifying treatment

coating came to 436Mpa and 13.1Mpa.m ~/2 and were

by CVI+PIP at 900°C-1200°C;(4) stabilizing treatment at

obviously higher than of the others. For better interface

1500°C in N 2.

bond was achieved in the C/SiC composites, showed as

In the C/SiC composites, the fiber content is about 50%.

figure 3.

The preforms were densified first to 1.70g/cm 3 by CVI
from CH3SiC13-H2 system, then from 1.70g/cm 3 to more
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than 1.9 g/cm 3 by PIP from precursor solution. The fiber
tensile properties and the composite flexural strength and

Heat treatment will not only expose and increase the
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fiber defects but also cause the crystal grains growing.
CVD-carbon coatings can raise the fiber residual strength
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Table 1.

The single filament tensile properties of HS-1 carbon fibers after heat treatment

Heat Treatment
Tensile Strength, MPa; (cv%)
Tensile Modulus, GPa; (cv%)
Elongation-to-break, %; (cv%)
D002, nm
Lc, nm
Graphite Content, %

Uncoated
3290
225
1.49
0.3531
1.5

1500 °C, Nz
2240 (22.5%)
270 (11.0%)
0.81 (20.0%)

2500"(2, Nz
2130 (23.9%)
375 (8.5%)
0.57 (22.6%)
0.3406
14.9
39
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Figure 1. The uncoated fibers with defects
Table 2.
Precursor

........
uncoated
Phonetic
solution soaking
Pitch
solution soaking
Pitch+polycarbsiline solution soaking
Propylene
CVD

Coating Thickness ( v m)
Uncoated
0.32
0.48
0.74
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Figure 3. The composite fracture surface

The properties of the coated fibers and the C/SiC composites

Coating Process

Table 3.

Figure 2. The coated fibers
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Fiber Tensile Strength
(MPa)
2241
2431
2340
2883
2730

Flexural Strength*
(MPa)
165.1
204.6
294.7
221.7
436.2

Fracture Toughness*
(MPa.ml/2)

5.7
7.4
17.9

The effects of the CVD-carbon coating thickness on the fiber properties
Tensile Strength (GPa)
1.22
1.64
1.68
2.65

Tensile Modulus (GPa)
190.9
203.5
206.7
209.4
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Elongation-to-break (%)
0.66
0.85
0.85
1.32

