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Dislocation Structures of Deformed Tantalum
by Electron Microscopy
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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.

1 &

i

SIPEZE TOAL I O 6T WABE Y ISR (X 2T B0 In TREALISRE O R D fo i i le Bk ©
BB, ZhETEHLOPGEL fec HR|VD Tl ENTE LD, FHE, Feh, Fe-Si 449, NbY,
VO, Tah, W $ L O Mo® 7¢ & bee B2 TH RIS L TE7, oL, “hb
bee GIRIET DRI TH D, FRBEMILHK, LCBAMEROGH L - T, Wik
LABEWORMI—BEMTH B, Lichi-> T, BRESLMITECR L, RiimicsEo s
Wa WS NET Bic, X514 DEBIERNER IR TL5, -

EIATER U, A EREAL O FIAE F M, BB T 2 IRALC 595 BN do X MR W8
ERE L CTEELMBEL - TW5,

* SRR R
* Metals Research Institute.



174 PrILR IS - EAGT-E 2

¥, BB & BB MR ORI LIRS OFFFERIE, B & & BBk
DB HM, WY EOMORMOFMC X - TLRE L BHLTIT S,

RWE CIRETTED A5 dh & v 2 V&V, W X - TR e i S ekt s, 2%
& TRK A & [ R B R L ihe o€, BIEE W BT X A 61— B A s R 46
- THE 2 DRI IHGT 2 MR D2 b4 B BET CEEBE L, & R0y
B, ST, BAEOMAKIE b I v M ORI ST s 2 a8 oA L,
TSRt D S 2 B B 2z Lic,

2. B
2-1 H#BKURLE
BEHLE — A B LI DR 2 ik g v a v H Ui, % D5Hii% Table 1 iR
T, MEIF998% THBH, ORI 100 s DFE X FE T ,
, . 5 B ~ Table 1. Composition
GBRIFEE L, T3 90% tHhH5, EHIE ST H % £l analysis of tantalum.

EL, BX50mm, §#3mm OFMNRZOM L7=D% 25 mm clement Concentration
DPATHAE S 5 R E O RBA A (FR U, 200 2x (we. %)
100 mmHg o JT% i CRBNFEIEACE CAL DS, i g .
b T L,200°C 1 RF LT % BRI o i JEA L, 1 I c 0023
BT th, —12°C A ehIc AU LB K 04 60°C 0 £ N 0.001
SHE AR P B A 75 o 2 o2 0 X 5 7o L TR 5 Ni 0.003
SR LT B, ¥R h ke 85 B R E 5 & bIo g 47 p § 2&1
THBH, ZORBIEB, 4 VA e YHGEED KL B Cr 0.002
T TS Ui, ZEMHIER 33X 107 R TH B, Nb 0.009
22 BT EMSBERAHEA R o e

!

I LB 0E 0 BB 1k 3 X4 mm OKREX X LE T
BAMEE O Uic, MPERURHERLC L, WA IR R & (E B DM A OF ) L 212,

T OWHELMRR DM Y TH D, BHUELEME; Wt 1, 7y BR1%, K3ADKRK,

WAV, BWIRHEE 12 Aem™, (L EWTHIELMNE; MR LE, 7B 1E, K3EOR
W, TREE 04~21Acm™2, FPFUBHERE 2 bICEBE T HMET cllzE Ui, IEE
FEiE 100 kV % iy e,

3. R B ¥ R

3-1 BlROFEBER
Pt ks L OB I A 177 - 7B OIS ) — B A i a Fig. LITR3, i alehic @R
RETHRZ - E0ROL R 50, 20 TR AETRRE S v, B—E4



3 R w A OB D IS TSR O 6 T MRS N DR 175

40 (a) Furnace-cooled specimen.
P—
35 /////JV///’//’d”’,”‘TLww
(6.0%)
30 / (10%)
Ha/mi

vy
%3
£
23 - .- -

sok (b)) Quenched specimen.

. O
e r
i 4 P
45k ____/'4 ; | (;7/}"/,;) (140%)
b i (50%) (60%) ’
30%,
(12%) (
301
Kyfma?)
" .
b
L 1 1 1 1 1 1 1 ) 1 I} ! £ A 1

1.0 20 30 40 50 40 70 80 20 10 17 213 4 75
——— Strain (%)
Fig. 1. Stress-strain curve of a commercial tantalum.

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