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Abstract

Commercial tantalum deformed in various strain at room temperature was studied
by means of a transmission electron microscope. The disiocation configurations showed
considerable differences between the furnace-cooled and quenched specimens. The former
specimens showed numerous precipitates and helical dislocations together with dislocation
loops. ’

Dislocations were produced from precipitates as a result of stress concentration
and tangle with dislocation loops or precipitates. Therefore, it may be said that cell
structures are developed in the early stage of deformation.

While, in the quenched specimens uniform dislocation distribution persist even under

higher strains. In this case grain boundaries may act as dislocation sources.
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Fig. 1. Stress-strain curve of a commercial tantalum.

{a) furnace-cooled specimen. (b) quenched specimen.

IR CA b 5 & 51, FERRORIT L TH 1% OBEPRARONTEE . OB E #U
ThH, 2O S NI LR AN I L CREER O 250, S b IEI—28
KRS U A2 BURE 00 PRS2 L A ST 1 G CLA% L e R & ok,

-2 FARMORTER

1200°C 2y L & % oflikix Fig. 20233 2 8 <, AR X 2 Priho s, i@
=7 LIRSS, WA 13% LY L BRI B o8k Fig. 3 () 5 X008 (b iRT o

Pritidy o BHIARL O FE LN RBD DI D, T reb b, Prliliat o R Al s U<
LTS Edi LT b, BN o B & DR ciG (o iz, B — 7o~y s
e L bbb,

ZORBHIIEIZE 111 0T, HEFIBO L — 72~ ) 2 AR OWA TG B I, B2
mkfm[ﬁ%;Bwynﬁ]T%b)»"f@MMmﬂMWM§KIoT%mT%%Wﬂ
W = 7 aRMBETE, Zohoaisiiofins <111> &icb, Fihbb, r-7
e~y AR 1D, b K00 AID i RIZ 0 5 TU b o & b b, R — TR AR
R TH B A, K TR A AT DL TO IR e dofen o 2, L L 2 Ok —
TR L fe i L oBY, £ ) TF M 2 STl ST B o kR Aok TR &

fleshz,



176 R - R L

L ™S

Fig. 2. A furnace-cooled structure.

Fig. 3 (a) and (b). Dislocation structure after 1.3% strain
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Fig. 4 (a). 4.0% strain. Fig. 4 (b). 4.0% strain.

Fig. 5. 6.0% strain. Fig. 6. 11.5% strain.

Fig. 4-6. Dislocation arrangements produced after various strain.
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Fig. 8. 1.2% strain near a grain boundary.

Fig. 9. 29% strain.

Fig. 8-10. Dislocation arrangements produced after various strain.
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(a) taken in 112.

(b) taken in 101.

(c) taken in OIT.

Fig. 11. Vanishing of dislocation images for ¢-b=0.
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Fig. 12. 6.0% strain.

Fig. 14. 14.0% strain.

Fig. 12-14. Dislocation arrangements produced after various strain.
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Fig. 15. Average dislocation density as a function of strain.
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