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Reliability of Quality and Enhancement of Yield for SiC Ceramic Composite Materials
in Fabrication Process
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Abstract:

In order to establish a reliable fabrication process of SiC ceramic composite materials in high quality and to enhance
the product yield, temperature management system has been constructed and applied. At the early stage of the fabrication
process, mixed powder of the ceramics is put into a steel mold, prepressed and heated at 120 to 150 degrees. This process
was found to greatly affect the quality, gauge and yield of final products. Therefore, it is necessary to directly control
the temperature of the mixed powder. The temperature of the mixed powder was evaluated by the heat conduction
analysis. Firstly, the thermal diffusivity of the mixed powder (0powder) Was evaluated by the try and error method to get
a relatively small value as dpowder=0steel/15. Using the obtained value, the temperature of the mixed powder body in the
mold was calculated. The calculated results indicated that generation behavior of cracks during fabrication processing,
microstructure and melt alloy infiltration behavior that were observed after the final process, were closely related to the
mean temperature and temperature distribution of the mixed powder inside. Furthermore, we incorporated the heat
conduction calculation program into the actual fabrication process for in-situ temperature controlling. As a result, this
temperature management system enabled the fabrication of high-quality products in a reproducible manner and also
enhanced the product yield markedly.
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Fig. 1 Manufacturing process of SiC ceramic composite materials.

Fig. 2 Photograph showing mold being heated by gas flame.
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Fig. 4 Cross sectional view of ceramic powder (blue) in steel mold.

AR TIE, A Fr—7 —BETRIZBNO TRE T
RE CHEERPEL KT TRIZMA TR OUE &~
15« SELEICOWTIRAD,

38



39

2. Ak

HWE T D04 Ke—7—0—fFl L L THEmEX %
Fig. 4 \Z7~"97, WS 29mm, #MX ¢70mm, 5 & 27mm
O (Ht) TH oD, Fig 5 ITBVAICEA L4
BB LOMRBIER (H) OFXKZRT, RS
NIRRT T VAL L OB DT VA %17 H 1R
HE2RLTn5b, E£7o, TV ARORIGROEW)
EEFHIT 272012, (K7 L ARIOIRA A Z SR
AL, Fig. 6 (TR IIE CRENELZTo7, 2
%, BMREFHRE A B L0 72 B E 2 A E U CGRT
PERAACHER D IR L, FHERERDHIER RIS O L1
WHEEZ EDDHT-ODHEDOTH D,

EMREEIRIT, IROBMRE LR L 70D,

OT/ot =2 T/0X2) (1)

Z IS, TIHRE, t1IRH, x ITREECH 5, B
ok

o=k/(pCp) 2)
TRIND, kKITEMREE p [THE, Cp iXEEHER
Thbd, I TIE, BRI (S45C) 2 N TWD D
TINHOITBRLZEEAMTH Y . Mkic oV
Hied &b o DEPRE SNAUIEMREFHE S ATRE &
25, 728, BMBERHEIZ WL TITEEBY L A1T - TR
WA U, Eet R (PR & LTl
o7, FHREZEEILSM (aAY(AX)? <0.5) ZAEAIZEU
T, FAE (Ax) % 0.5 £721%025cm, AT >~
(A% 1/20~1/500sec & L7z, 7285, EREOHEPHN T
WHRAToTo L 2 A, TXTOYETHZEIT 3%
NTHo7-,

240

Fig. 5 Cross sectional view of ceramic powder (blue) and steel mold in

furnace.
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Fig. 6 Cross sectional view of ceramic powder and mold, indicating

positions of thermocouple for temperature measurement.
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Fig.7 Tlustration of ceramic powder body and mold before prepressing

and calculated result during heating.
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Fig. 8 Comparison of temperatures between measured and calculated.

The temperatures were obtained at the positions shown in Figs. 6
and 7.
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Fig. 10 Effect of temperature difference in ceramic powder body just

after heating on microstructures finally processed.
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Fig. 11 Temperature distributions in ceramic powder body just after
heating (left), microstructures after finally processed (center),
and results of CT scanning (right).
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Fig. 12 Schematic diagram of flow of temperature measurement and its calculation for heat conduction.
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Fig. 13 Flowchart of program for measured temperature acquisition and

heat conduction calculation.
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