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Orientation Relationships between Grains during Dynamic
Recrystallization of Polycrystalline Nickel
Synopsis :

Microscopic observation on dynamic recrystallization in polycrystalline nickel and the orientation analysis
of individual grains have been conducted by using electron channeling patterns.

Originally existing grain boundaries began to bul
come out along grain boundaries at a strain of 0.75 Eps

flow stress.

ge out at a strain of 0.5 ¢, and new grains began to
where ¢}, is the peak strain corresponding to a maximum
It was found that only a few grains were produced by a bulging or a multiple twinning process.

This is at variance with the observations on single crystals or a coarse—grained austenitic steel.
The growth rate of new grains was seemingly independent of the orientation relationships in their growth

fronts. This trend is in contrast to the static recrystallization.

The reason for this difference is discussed

in special reference to the concurrent straining during the recrystallization.
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3.1 EREDHEIHHEFEREIER
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X 0BT AW, T, HEAMOEREE LG
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Photo. 1 w3, & (&) 7 0.3¢p (plZE— 7k
BT HBELTHU T TR Y — 7 BLR EWEE) BET
2, BERRIEL & X0, BRI EESRALR
7eus (Photo. 1-a), LU AN 0.5 KD &,
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Table 1. Experimental condition and character-
istics of a stress—strain relationship.

Strain rate € 3.3x107% !
Temperature T 1173 K
Peak stress ap 55 MPa
Peak strain ep 0.17

Strain to steady state €s 0.34

Table 2. Average size of dynamically recrystal-
lized grains(d,) and the fraction of recrystallized
area(f) at various strains normalized by peak-
strain (ep).

Strain/ep do/pm 1%
0.75 55 1.4
1.0 61 13.1
1.25 66 19.8
1.50 143 24.3
.75 113 74.1
2,80 121 98,2
ep=17% ‘
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Photo. 1.
(@) 0.3¢p, (b) 0.5¢p, (c) 0.75 ep, (d) 1.5¢p.

Fig. 1. Distribution of compression axes of
pre-exsisting grains.
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Fig. 2. The number of pre-exsisting grain bound-
aries with or without dynamically recrystallized
grains as a function of Y values.
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Optical mlcrographs of polycrystalhnc nlckel deformed to various strains at 1 173 K.

Here, ¢, is the peak strain.
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Fig. 3. An optical micrograph and its sketch for
the specimen strained up to a peak strain. The
numerals denote the prior exsisting grains and
the dots indicate the positions at which the
orientation analyses were conducted. The
presence of twin chains is shown by (a)-(b)~-(c)

or (e)-(f)-(g)-

BT tHEVEELTWAREESRSS.
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Fig. 4. Rotational relationships between new
grains and old grains which lie in the reverse
direction of the growth of new grains.
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Fig. 5. An optical micrograph and its sketch
of a specimen deformed up to 1.25¢p. The re-
lationship between the old grain, 4 and a, 8 or
ris 2L
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BZRYL LT\ . Fig. 5 @ a, B X0 ¢ 1ZIB
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12 BHNBEESNOSE
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i, BN TEOBPBEREAEMCIFLCTHS D
Wb Tw52 569, BIEERCE VT, Fhng,
IB¥L & ol #5517 FEERIR % HoT B0 d ki
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Fig. 6 13, BIWBEARN L Zh boREF M h 5
IT=bt )y 2 A LORICHAEHRAZBE LR,
BUEA TR OBL 201 fATh 5. Fig. 6 &b L,
PR OB EREBR L T WA REI, Erdinxq
TOLONRFEL, Lird, 32AERS vELRRT
HDZEHSME. Fig. 6 11, T_TCoOFNEY FE
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Fig. 7 Th%. toXd, HEMKEVWHROLY
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number of grain boundaries
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Fig. 6. Distribution of 3 wvalues in growth
fronts of dynamically reclystallized grains.
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Fig. 7. Distribution of X wvalues in growth
fronts of selected 31 new grains having relatively
large grain diameters,
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