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High-Temperature Deformation Behavior
of Tantalum Carbide

Hiroaki KURISHITA, Eiichi SUZUKI
and Hideo YOSHINAGA

High-temperature deformation behavior of tantalum carbide, TaC,. ., prepared by
the floating zone technique with radio-frequency induction heating, is investigated. It
is found that the crystals become appreciably ductile above 1600 K and exhibit a marked
work softening phenomenon, which is characteristic of covalent-bonded crystals such as

Ge and Si. The phenomenon becomes less clear with decreasing strain rate.

The me-

chanical equation of state at the yield stress can be expressed by

ol (e )

where m=3.8 and Q=370kJ/mol in the temperature range 1600 to 2320K. The value of
Q is close to the activation energy for carbon diffusion in TaC.
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Fig. 1 As-grown TaC, ;s crystal prepared
by r. f. floating zone melting.
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Fig. 2 Stress-strain curves of TaCy. ;3 com-
pressed at various temperatures
at a strain rate of 1.4x1073 s~
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Fig. 3 Strain rate dependenence of yield-
ing behavior of a TaC,,;s single
crystal.

sk, ERSRBRFRMYTREERFELERFOM
DOH DR OIERESIC L B K& LEBINIEE
TELDEEZ LN, HEH AR IKEBE R
Johnston ##EIcED  ABLRBRSRS—NTIikt
BRE—BET L b0 LRI icicbbrbod, B
EEbltVEESNY, EREROMRMIET s 0
iZintz. EE OB TiCoes BfERICO0VT, R
BONZEREED L EICE D EBRLSBRIMYITE



— 46 — ' REBELEVARKRE

wel ®1E TRFIS74 6 A

PO THBEZMIRLRAZZRB L, K&z 1w
RIS DEEEEIL L 722 28, AfEIcE->TE 5
TaCors TOPREBIMIHITEROHR L LI OREN
BEIG) OBRENTD TRANIZT LK 5.

3.2, BRISHOBES LUV EEREY

FEROREAEREZE, EROREBEIcONTO
MRAEBZ I, BEISHORE R LKV HEE
REHEANET 2HENH .

Fig. 4 &, #OFHEE 4.2x1074s71 & 5.4X
1071571 e B ARG (0.2 WA © BEKE
WAERT. COMETE, BBFOEVICEIF—
ZONTYFEBFZEDICEI VT SEETIRLE
DRBFICOVTEREET > 7. Tbb, 1%L
ToBHOTA% 5L BREFHEAE L # 230K
PET 1.8ks EERETERERLEENED, B
EEMRRER L - BoBRBRE dHEoE & 33— T
ZrEpmontcd T, KREHIC 2870K x 1. 8ks
OFRERELERORLIENS, BRBEOEVAEDS
BENHNUEAET 7. THRARKEBED DI,
TaCo.rs EHEFRIC L EORETICDUNT 5.3Xx1074s72
OF O F B EETEM L BB EAR TiCoe £%
B R 0.32mm) oBRRBE OREKREED %R
1. K5 TaCoqrs BEEMIE TiCoes BEMED &
2300K T 245, 1600K TiIM 4BV ERE
BAERL, TaCup i3 TiCues L0 b XSic BN
BREEEAFT L EMHPE L. CEIETBRET
HBE, T/T,2>0.5 TRAMBREIFE UCREERT
B, ZNPITOBRETIE TaCos OBENE L, &
43 T/T,=0.4 T2{EF 0.

FRBREERELIEBKKEL TS, TaC
018 IBIEM TR, PITicER2 X5, BIROBER
TG & E BRI RA SEET LD EEZD
nahs, Fig. 4 0F L OEEKRERE R BELIRS
OBRERE®ERM LD EEDLNG.

TR Bl B s e im R i L b F1o T Tal
0ss BREBOTRICEII LIEER itk 5 &, 20
as-grown HEERIX K 102/m?2 iz D EOIN
ENBEASTY. i, 0.2 ¥0WEOFIEET
LHZETRENEERSSKEMTA2THEAS. £oT
TR RS o B R AR IC D { NERIS AT R4S D AR
EH O.2%WH) ~OFERIBATERVIOLE
bisH, KRRBEEE T2 v 2 VET OILEGE
EldEL, D Eb0.2%8BHEVTFBEELETEET

DM EREBRFAT TR LRBLUT) o icidt
FLE IC X M OB ESE S TiICEREC L 2
Wb EEDbNL. THbL, ARBREERFTIE
RIGIT R ORISR R EEEE OREELEE L
TRETKRET 2 LIRP/FTEL.

1000+
800}
TaCOAm

Crl.‘j - -4 -1
S 600F €=54x10 " s
~ €=4.2x10"%s"
S

400+

200+ TiCogs

£=53x10%s"
0 1 " Il 1 ! ! 1
1200 1600 2000 2400
T/K

Fig. 4 Temperature dependence of yield
stress in TaCqy 75 and TiCy,es.
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Fig. 5 Arrhenius plot of yield stress in
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Fig. 6 Strain rate dependence of yield
stress in TaCy,7s.
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