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Recovery and Recrystaillization in Tantalum
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{(Received January 16, 1968)

Abstract

The processes of recovery and recrystallization were studied on polycrystalline
tantalum by means of a transmission electron microscope.

The dislocation density decreses continuously during annealing and at the same time
dislocations are rearranged into a stress-free stable network. Thus the cell structures
change to subgrains during recovery.

Isolated initial recrystallized grains are nucleated in small subgrains close to an old
grain boundary and the growth of the initial recrystallized grain can be explained by
the coalescence model.

This recrystallization phenomenon may be prevented by pre-herting treatment due
to the release of stored energy.
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Table 1. Chemical composition of a commercial tantalum.

element Concentrationé element Concentration clement Concentration element Concentration
(p.p.m.) | _ (p.p.m.) (p.p.m.) (p.p.m.)
C <100 H < 10 Fe 10.0 Cu < 20
N 10.0 Si < 85 Mo <10.0 Mn < 20
Q < 1.0 ? Ti < 55 Mg < 10 Ni <30.0
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(a) elongated cell structure.

(b) cell structure near a gain boundary.

Fig. 1. Cell structure in coled-rolled tantalum.
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Fig. 2. Effect of annealing on cell structure.

(a) 1 hr at 500°C, (b) 1 hr at 600°C, (c) 1 hr at 700°C
and (d) 1 hr at 800°C.
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Fig. 3. Effect of annealing on cell structure.
(a) 1 hr at 900°C, (b) 1 hr at 1000°C and (c) 1 hr at 1,100°C.
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Fig. 4. Isothermal annealing at 800°C.
(a) 30 min, (b) 1 hr, (¢) 5 hr and (d) 10 hr.
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(c) (d)
Fig. 5. Dislocation network formed after 10 hr. at 800°C.

(a), (b), (c) and (d) are taken with different type reflections
using a goniometer stage.
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Fig. 6. Initiation of recrytallization annealed for 5 min.
at 1,200°C at a grain boundary.
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(b) 1 hr. at 700°C and 5 min. at 1,200°C.

n < h

(¢) 1 hr. at 900°C and 5 min. at 1,200°C. (d) 1 hr. at 1,000°C and 5 min. at 1200°C.

- Fig. 7. Effect of pre-anneualing for recrystallization.
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Fig. 8. Change in dislocation density as a function of
annealing temperatures.
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BREERDCTLTHAH, T, IhboHlifERAEOFMENKI RELL VI LG HEE
BLT5KA5, Fig. 9 CHAEME B) 212 XA T, EToOMBE (A), (C) & oMo R
T, (B) & (C) ofixIBAMEIR T, (A) & B) OMIZH L <A Uik cad s, ok
FEFRT AL} TH B A, (011 o FRERE 2, 17°, 2° TH 0 F L B LIk i
FhrzErvhEw (Fig. 9), o2 Lk B) k2 (A) flomLSExr BHCHA LECRE W
G2 R LB S - & 2R (RO oER 2 v 15 A FBREICHILL T %),
F7o, Fig. 6(d) iwm LcZ &<, MhEMBINCIEZIET L TW 501, ARPRICEEMLD
MBS e &N\ icdTH D, KEC R GEMEHER LARE LEabcRkT5Tth
B9,

k! °/7QI /7(\<8>
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Fig. 9. Typical example of the orientation variation across a recrystallized
grain near a grain boundary. The selected area diffraction pattern
(1) and (3) are taken from the matrix (A) and (C). The diffraction
pattern (2) is taken from a recrystallized grain (B).
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