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Fig.1. Typical flow curves characteristic of
dynamic recrystallization for 0.4 mass?% car-
bon steel, deformed at 1123 K and 1273 K and
atlslt)raln rates between around 10~° and 10!
sT119),

PR 64F 9 H 5 BZA P 6 F1081482#H (Received on Sep.

5, 1994 ; Accepted on Oct. 14, 1994) ({KREEAF L)

* BREAEKF (The University of Electro-Communications, 1-5-1 Chofugaoka Chofu 182)

1



m 2

#% & $@Vol. 81 (1995)No. |

C— 27N D O e b & 2 H SImAND I TE LD
TTTR3ITOUOTAexZHCT, ep=ex &7 5REICHNER
HRPET 5 ERBL TS, COBRFOTAHET VL
AL VRBOMBRCI L GEIET & 3%, 5IRREMHL E
DD EBRERICRBEIET S LI LHHEHIN, LR
FaIN T 52029,

—%, B OB ZP—E LT AEESRGFCIFCTY, o-¢
AR X ATRAED D I 2B — 27 B p G H— v —
ZRINEALT 5 2 LR RGITLS, 2 OB T 2 R
RAFZERERIZE D, o-e HIFRDOERIED, L U TATHEL
2 5 e B SB R Ds D RANBMR T e b B R Tk
B BREL T B992029),

D = 2D (Z) «++evvreermmmmmmnremeireeaiiisiite e (2)

Ds 2 Z i o 2T % (Fig.6, Fig.7). MZOKET
TUE—f%12Do >2Dg & 72 5 DT, SHIBIARAR D TE B - B
— V=28 o e BIFRDEN DX L, RZ FTOBEETIEID, <
2D HIRAT L, S D MLAAL I fE - T 2 H C— 2 RIS
sl bt s, ZUdo-c RO ZIREE 2 /R T Fig. 1D
RERELFEL LG, I ORFREE 7 v IZEIEHEAS doks
DREADHEBLRAED AL 3 L v ) BERR KD
CTEHBINED, ZONEDFHMIEIXEN4) L 5) 2R
LTweiisioe,

FIITRRL S P O R 2 BT AR OB A S B B
FIRRET 2, Sellars & LI Stiiwe 629, Sandstrom?®” 6,
Roberts®2® 6 12 & » THA LT 5, 6 ITEALERE,
BRI AN —, SBGEE 2 F OMEERE-F % F - T Sellars
LOEFNVERBSE TS5, B O EE (ep (2B
AR) b TS il (e (PR DTENRUFRE S E KB L TV B &
i AETREANCRICTH 2, L EOFEERIVTH
LERMN, EENCH RO NIERERLPBMHTS
l“4)5)o

Bk, Luton & X BT S0 2 1F S o-e IR R L%
BT AvRERHCTHECI VESHTHRLED T
W 32930 EREGEEE SZ ) AR ET OV ERIER TV
D 3UNERACERTESLLTEHELTV DS,
B TERS 512 30 ST THIRIRD,, D BHE L S B AT B R
D o-e IR PHIEEL CRBENT, 2724 v 27 v RRTFH
SRR AT L AL R FORERPE»NT

B, BB T a—1v—y e vl X ARETORA LGS
LEWE» D THY, FILOMERFIEL L TARORENE
b,

—J, ERPCEINEERPECLSHAT S LB s
FrER o-c BRI L OB AL D 5, £ DFEBEAERD 1 4
#Fig. 220125R T, Cu-BeA & 2B U 2 BLCBRIRAEBRET 24
5 BEREREIL, BelR F R Z5] & T 2 IOk EERNC
IvFRINAIDIIML, HOTATHAZMIKILEE
HIRBETZ X CuR T OFREILENC £ 2 BIEAS M £ v &

Cu-1.91Be alloy
(Compression)

T=1073K

590
= £=25x10'¢
o]
g so\
= 33x10%8"
(]
3 <3 -1
= 30— 33x10°S
13x 1625"
=5 21
| 33x10°S
O 1 1 1
0 0.3 0.6 0.9 12

True strain, €

Fig.2. Effect of strain rate on hot compression flow
curves for Cu-1.91 mass% Be alloy, in which
dynamic recrystallization takes place at high
strains®V.
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Fig.3. Effect of strain and initial grain size D, on (a)
the average grain size and (b) the number of
grains per unit area less than 10 gm in diame-
ter. Nickel was deformed in tension at 923 K
and at a strain rate of 2X1073s7!3%,
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Fig.4. Microstructures near the grain boundary of a
Cu-Si alloy bicrystal with [001] twist
boundary, deformed to a strain of around 0.15
at 1023 K and at 4.2X107*s™!, followed by H,
ganguenching. The misorientation angle was
10039,

(a) optical and (b) TEM micrographs.
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Fig.5. Schematic representation of the nucleation of
a dynamically recrystallized grain®®. (a)
Boundary corrugation accompanied by the
evolution of subboundaries. (b) Partial grain
boundary sliding, leading to the development
of inhomogeneous local strains. (c) Bulging
out part of a serrated grain boundary, leading
to the formation of a new grain.
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Fig.6. Relationships between flow stress and
dynamic grain size at high strains for 0.169%C
steel in austenite?®, Cu-Be alloy®?, Ni3%, Cu*®
and TiAl*Y. The os-Ds relations for 0.16%C
steel and Ni are derived from the ox-Ds ones
by using os=0.88+ 0o (see Fig.10).
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Fig.8. Typical TEM micrographs of dislocation
substructures of nickel, deformed to near
peak strain (0.185) at 923K and at 2X107%s7,
followed by H.gas quenching’®. (a) two new
grains at the existing grain boundary. (b)
growing dynamic grain containing dislocation
density gradient.

DEF 2 LN B,

B O A ORAL FEHHEARIE SRR T LR L 2R
Bt nT b, 26 13Fig. 9 OBERKOERTRT &
5 7 SAEMOMBIM LRI N, RSN T 549, F
bbb, LR EAEE 3L CEMRA (BIFER &G,
BFEL TREMNZE T, MANTKRSHEORMEREY
BT 5 RE&HOEIKLIB, (2ITHE T % E ORI Y
BT AEIRICT H B.po b pcldltle 3 LIRTE L B o
BOBRET 2EEETH Y, DId 2 NENOENPRIEE
2R,

DRX nucleus

Growing DRX grain Strain hardened

DRX grain

During dynamic recrystallization (DRX)

—————— After hot deformation

Fig.9. Three types of dislocation density distribu-
tion developed in the dynamically recrystall-
ized grain structure (full lines), and the post-
dynamic restoration behavior in each of the
three regions (broken lines) (After Sakai et
al*®%®). g, is the initial (annealed) dislocation
density, pc is the critical value required for
dynamic nucleation and D is the current
dynamic grain size.
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Fig.14. Schematic representation of the reason why
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regions of metadynamic recovery grains. (a)
The difference in the dislocation density
across the grain boundaries is nearly zero in
stage 1 and 2. (b) The driving forces (P, and
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grain boundaries in stage 3.
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Fig.15. Interrupted flow curves for a 0.129; C-0.16%
V steel, corrected to a constant temperature
of 1178K. Note that the flow curve envelop
displays the single peak behavior character-
istic of dynamic recrystallization®.
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