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Development of Evaluation and Application Techniques of SiC/SiC Composites
for Fusion Reactors

HINOKI Tatsuya
Institute of Advanced Energy, Kyoto University, Uji 611-0011, Japan
(Received 22 December 2003)

Evaluation techniques and mechanical properties of silicon carbide composites (SiC/SiC composites) reinforced
with highly crystalline fibers are reviewed for fusion applications. The SiC/SiC composites used were fabricated
by means of the CVI method. The evaluation includes in-plane tensile strength by in-plane tensile test, transthick-
ness tensile strength by transthickness tensile test and diametral compression test and shear strength by compres-
sion test using double-notched specimen. All tests were successfully conducted using small specimens for neutron
irradiation experiment. As application technique, the novel tungsten (W) coating technique on SiC is reviewed. The
W powder melted by high power lamp in a few seconds and formed coating on SiC. No thick reaction layers of WC
and W;5Sis, which are formed by the other coating methods, were formed by this method.
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Table 1 Existent ASTM standards for continuous fiber reinforced ceramics matrix composites.

C1275-00 Standard Test Method for Monotonic Tensile Behavior of Continuous Fiber-Reinforced Advanced Ceramics with Solid
Rectangular Cross-Section Test Specimens at Ambient Temperature

C1292-00 Standard Test Method for Shear Strength of Continuous Fiber-Reinforced Advanced Ceramics at Ambient Tempera-
tures

C1337-96 Standard Test Method for Creep and Creep Rupture of Continuous Fiber-Reinforced Ceramic Composites under Ten-

(Reapproved 2000) | sile Loading at Elevated Temperatures

C1341-00 Standard Test Method for Flexural Properties of Continuous Fiber-Reinforced Advanced Ceramic Composites

C1358-96 Standard Test Method for Monotonic Compressive Strength Testing of Continuous Fiber-Reinforced Advanced Ce-

(Reapproved 2000) ramics with Solid Rectangular Cross-section Specimens at Ambient Temperatures

C1359-96 Standard Test Method for Monotonic Tensile Strength Testing of Continuous Fiber-Reinforced Advanced Ceramics

(Reapproved 2000) With Solid Rectangular Cross-Section Specimens at Elevated Temperatures

C1360-01 "Standard Practice for Constant-Amplitude, Axial, Tension-Tension Cyclic Fatigue of Continuous Fiber-Reinforced
Advanced Ceramics at Ambient Temperatures"

C1425-99 Standard Test Method for Interlaminar Shear Strength of 1-D and 2-D Continuous Fiber-Reinforced Advanced Ce-
ramics at Elevated Temperatures

C1468-00 Standard Test Method for Transthickness Tensile Strength of Continuous Fiber-Reinforced Advanced Ceramics at
Ambient Temperature
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Fig. 1 Fixtures and specimen for tensile testing of SiC/SiC com-
posites.
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Fig. 2 Typical stress-strain curves obtained from in-plane tensile
tests of unidirectional SiC/SiC composites reinforced with
Hi-Nicalon (Vt: 40%) or Hi-Nicalon Type-S fibers (V4: 29%).
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Fig.3 Schematic showing alignment of tensile stress for the in-
plane and transthickness tensile test.
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Fig. 4 Schematic and typical loading curves of transthickness ten-
sile test of two types of SiC/SiC composite.
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Fig. 5 Schematic of diametral compression test showing optical
microscope images of a typical 2D-SiC/SiC specimen be-
fore and after the test.
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Fig. 6 Typical stress-displacement curve obtained from diametral
compression test.
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Fig.7 A typical stress-displacement curve by compression of
double-notched specimen.

Fig.8 SEM images of double-notched specimen after a compres-
sion test.
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Fig.9 SEM images of W coating processed at 23.5 MW/m2 of
lamp power and 10 mm/s of scanning speed with 10 mm
lamp width.
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