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A Study on Graphite-Base High-Temperature Composite Materials.
1. Graphite-Tungsten Composite Materials.

By

Shiro KoHArA and Norio Muto

Abstract: A study on graphite-tungsten composite material for use at ultra-high
temperatures has been carried out. Powders of tungsten and graphite and powdered
phenol resin as binder were ball-milled. The mixed powder was hot-pressed into
cylindrical specimens. The specimens were carbonized at 600°C for one hour, and
then graphitized at 1,500 to 2,000°C for one hour. During the graphitizing process,
phenol resin was graphitized in part, and at the same time, tungsten reacted upon
carbon and tungsten carbide was formed. By selecting the proper temperature of
graphitizing, the composite material composed of graphite, tungsten, and tungsten
carbide could be obtained. In this composite material, tungsten could be embedded
in the form of wire or net for strengthening graphite, as well as in the form of
particle for improvement of thermal properties of graphite. It was shown that the
bending strength was increased by embedding tungsten wire in graphite and the

resistance to erosion was improved by dispersing tungsten particles in graphite.
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BRI, COEAMEOBIEBEETIN S 120, BE-T T L VRICK 2 2@ MAZITS
ot 15 i3, EX7.7mm TR UBRD, BAKEORR LS 57 74 bOFERHTD
W, DD AaE N L cEe, hOTc B 2 EEDC ERARG LN TH S, FIHOR
BT I3 AREI O AR FRASEN 2D, COREOHFATIE, Z2REZNIBERE L.
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C OEASMEIRRIEE S L TRERD R ZEMBRIET 5 HEERA Uicds, LRI
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BAcA B AR ENEELIONED, CORDE S BEBHOFOEA, —2ORTNEEE
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L, 400°C H 5 600°C T TOH 7 THRIEMBKE . Lich->T, COREHHZY -
VBB ALENS L. AROENTEDCHIBRALEZBEBORAL I, FRO2 Vb
n—AHE LN O THEERER—EOERE T B -7, $ERBERIZTORCTEIER
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Bzl Ens o Ens, 600°C kL.
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BYIOHBEC X A HEMEEENBEL TRDUESD - 7. ThIZRH{LH 300°C/hr L5
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CLCEAEEDLNG. FHTOBMIC, HERREDOE VI RAT VENDEBDHEE A
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COESICHTLTOEDLEND T EAHFLNITT B DI, MAMDT7 =/ —IVEIIED A
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OX, AVIRT VBOBEAIC L ABLITONTTH B, THIEIE 12 FITREN 5
IHT, EAICEABLOBEBE L AICED ENE. COBA, & V7 AT YRR Gr
BEOMMMEICAN SN TV B S, £ORE, SRS IMOREICRE LI 7 v 7D
FHRICH T B ERE L TERLTNADTHAD. 2 VI AT VI B, I RHHL
EBENERETZE, COMRRRBLTEN, ChBEA VAT VORIENERL, 2 V7
Z2FVELTE>TOAMAOEAMLELBEENHZEICHELTNE. 2O EDD
AV AT VIZHEDBRALIET LISOIREETHEAS SN 2 5 A LD IUT Eds LA
3. ZNER ductile 548 T brittle IS BMEEZRIT 5 &0 H AT, KRR
ARSI TE2. 7777724 PTESLEEBROMILE VS HTIE, £OM&RICIELE
THITIOWREEZZEE LT, Z VI RAT VBAEBIRICANS &b, H50RBRICANS &
7, FEA X 2BIENEAONS.

BY AT VERTFRCAEIEILBSITCONTR, BCHmEE NS ATORRITZHED
HETEROLENEY. ThREMOS 5 7 74 FHASE brittle WEHOWHETH -
T, FNBEEMOEHTEE LIS AR L TNEDThHS. 2 VT AT VORZH
HRELEOEEEND LRI EBHRFINEELTS, COBRRFHMOMEIE LT
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WY, AVIRATVRTASRE L EA R, U UARANTHEDOHRSHR T
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feft, To—Ya VICHTAERGTEOWUROMRETE S, H 15 MOA#MADINRT
2, BYIEAMEORDS 57 74 P ROERE LR ZEND, CNRBEAEHE DS A LED
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DBENICHTHASH. T L THURELANTED KD LD, 777 74 MTELTE
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