SMEESHETIF U T 7 — LRSI O

B0
BHBESHEGI U 7 7 — LRSS0

Development of High-productivity Weaving Technology for Preforms of
Heat-resistant Composite Materials
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This article reports on the development of high-productivity weaving technology for preforms used
in ceramic matrix composites (CMCs) made with SiC fibers. Due to their excellent heat resistance
and lightweight properties, CMCs are expected to be applied to aircraft engine components. In this
development, an automatic monitoring system was designed to detect weaving defects, and a heat-
removable sizing agent was introduced to improve process efficiency. These efforts successfully
improved the weaving rate 4.4 times compared to conventional methods, contributing to the
advancement of high-rate manufacturing technology for CMC components.
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Fig.1 A Schematic View of CMC Microstructure

EHNEHBEEER Nov6




128

Combustor o e g
Y15

Shrouds

—————

B2 fZEHT VI VICHIF B CMCERSE (2]
Fig.2 CMC Applications in a Jet Engine
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Fig.3 CMC Combustor Panel Production Steps and
Assigned Responsibilities
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Fig.4 Multilayer Textile of SiC Fibers
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Fig.5 The Five Major Motions of a Loom and Weaving
Defects
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Fig.6 Installation Locations of Weaving Defect Monitoring
Devices

RARUNERRB(FX D H URBDRIEICRE
U BARDZEENERBICREINTVE N ESH =
BRI 2. MOARERREIIFHOMICKREL. FH
ONEBICBREINTVDNESHZERT 2.5
THEZREES TRV D MEREEFIFEART
B&RNOERBZHRAT 2N E UTc. BRI i
DEMEPIFBICTONTS ) EKENRE Z IR
9B EMEICHBELESNMIANIN RiGiZRE
IEURRDEBRBZBS T ENTES,

3.2 Y41 XRIDREFE

AR D@ Y | SICHEHE (AR <ITB LT Wz,
BEAEITS ICIFHERMZB LS B 2B TH D
HA B AT R TH Y Z DRI IFEEMEICK
ERFEEN DD —HTHA XEF TR BODF
RS (C(F A & 7 D Te 6D BB (T I BRE DA
ECHDMRFEAVICKDIBECEXETTA
) D EBIZY A ZFZANTVBH. TP+ XL
EFEICRRHEZMNELETDIcha L — NEED
FED—DOTH oI ZTDWRE U THEIF R
MEBEIE2D I EBLTEOFBEMBH TIEE
IR IIBRC K> THRETED BT HA ) TA X
Bl7ZREFE LT,

3.2.1 SEETE

BIF LB T Y 1 X9 1 DY 1 XH| (BEFA)
ZSICHEME (CZEMm DRI U e, RICHEBFHRD 12
O IERDZHET T A XI A T (ERE) Z#2H U
EARTHERRICEME U BESZZRUICRT
DEEEFF CFF FRAVN HORRIR E DR
HEFREC T ERF EBAFORBEERT T
EEER U,

ENEHHMEREE No76

129



3.2.2 Y« X5H i

AIE G U@ I DOWVTIIFE T (1)
[CCT U+ AFHiZER Ulc AFHSHEHS T (2
%.1000C.5min) B L UARKFHK T (K=,
500°C.10min) [(CTET T A X UIBER. L ITN
DEMBIZ S I A THIEF TR BOFEREC
BEEBRORBRVT ENERSNICHlE LTRE
HHFES NCOERT T A ZEB LR E UTHE
KENIDZ KB DSEMEIEGERZBI7 (TR T . fF
Bl EHBHRONBICKIBRETED ZEHTHERS
BB ZIBIE DT IERDSREHRLTT
P4 XTREOHEERNTREE 13D T ENREN
o

7Y A Rl FTYA X%

A ‘

ek j 'l.'; 1;5 : | _ I’ s J

e i 0 RE L HHEEE
i Soum iy E | Em

B7 79 A e YSEMERE
Fig.7 SEM Observation of Fabric After Desizing
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Fig.8 Comparison of Weaving Rates Between Project Start
and Post-Implementation of Development Outcomes
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