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Recrystallization in Hot Working
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Fig. 1. Effect of strain rate on flow stress of

18-8 stainless steel. (¢=0.2)
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Fig. 3. Change of subgrain size with holding time.
Arrow marks indicate the holding time when the
first new recrystallized grain is formed®.

FTANET 2T A P COBNEIBEMR & I THOBHIE
IH@R TOMBHBE L ORI, F#MTORBXHE=
F ¥ — (SFE) okERECKESTVEEELZBR
5. Fihebhb, 7251 vToE SFE 1, #ruE
HABR CIXEREALD cross slip % climb HEEE I 4 U,
subgrain MR U ¥ 7 BRI EIE BE C LM © 14
Wo AHY I VALHELHICHER, subgrain o BE L o
BRI LB BRI E LS LRI hs.

3. AEMIBEROHBMNEE BES
kinetics
31 MRFELEREE

BRI TR OB ERS & o kineties % %t 2 EHH
T, BE, MLER, BLEER SO,
BEITHECH R, WHRRL EDS&MRTREEHh
L. 2T, BENMTCRT A2BELYEI T 2848
%, FEOBMMT 7w v ADINT&ESVE 2 Tk <
TENERERD. TENKBMELE v+ 2 0 % <
i BB X5, BEREE CEE FROL . AJFEE
THY, TILEERMS Imin ) 5HHUATHS.
B AFEJERF D S ATEBERIL, BEME I AT 4~15s, sk
vy FPAMY » T IARER I L 0t EFRA% v F ez
0.0I~1s Thby, BT COBRNEELLYBRNT S
ToDIIY, T HEED TR ©A U2 %0EIRe~ s
BT ENADEL LS.

BRI THE OB 4L kinetics DRFRFR & LT, #ig
I T-ERAR-KEEA N X 5 fkBIZ IS < HEn
—RENC T bR TER., LaLEETIE, (1)1 sUTF
DIBFERFRHC O FAE 5 kinetics OFFgE, (=) BNy & B0
BB OBE 28, (~)BEAEOEVRE O+ —
AT FA P OEBRBEB OB, 7o & ER ERETEET
BHote. —77, 1960 RN HEK T, B 2 B
B L s 8BS OTRFENEL IR, il
T FRTBRE ] 2 SRR U 7 T H0ERY 7 20 B DN TR D B F7-22 25
HHFRIC & D BRI O EL LR IH O R RS2 1T

Photo. 1. Appearance of hot deformation
equipment.

B35 HETHS. 1968 Fir. CHiLDs 52238 7y —
TARBEC XD, BE Nb N To r 0B LR A
FHETRAN Lo xFhoIL, % O #, Corpea?d),
Evans?, Perkovic?®), MCQUEEN?D 7¢ UMK 4 BEE D,
EfE Ry RABETHCTAFERC I AHRL2HE LT
Fio. BEBAREC X 2 HWEHAEOHE CIL, #k
B2ED b2 B BB O MBEEN B c& 70, B
I LW 30 2 A6 R DB RIC K X nE 55233
EFRIFFIT, EEREMEOELRESEOEES 7
CHREDER ST E 7. BT T, EEBLIERGN
TOHRMCHERC X 2RED0 HEL & 7 — & UIRBSEE
D5, BEEREELEELTEIER, b5\ Itk
DEFEMLY 2 o V& —, REDPKKELHATHRE, &
MENRTET3~30. Photo. 1 3FEESLMEA LT
W HIRKHEN S t OBRMIIMTEE N BRI, K
WETIZ, (1)EH SRV OTHRABRNEL E B 10-1
~40s~! OEPTHRE, (») 8 B¥ ¥ TOMSLEINT,
& O ETHE/MREEREAY 15 ms, (o) B 2275 2 3 hn B
T, MIBOZDHZAENTEE TR T H S25sEE
G ¥ COBIEREL 10ms UTF), (=)inT#o CCT
HAR OIFRATEE, e oL HFE LT\ 5.

3-2 BMENIEROBMNEIED kinetics
BMEBRIET L 2NEIBOERIZ, KX TRINE
BEE (X) CX0iBEIh 5.

Om— 02
§ Om—0; (1)

01, 0m 13554, —Bt B OINTR ORERIE T & I
R DEL ¢ TOEWRIETT, 02 12 B BN TR OBRRIET
TH 5. Djac 53997 jR F4 HEBEZ 208 T
T U TR OB AR (B FRIERRECLE 5 X, o%1k)
%, MLES (om) HEFMCEM IR THE L. %
DR, Fig. ¢ CHRAMCTRT Lo, BHEILEE
BRELEC LD, (NEHEORC LS (FiEEOERE
HLET), (=) BE-BERERCESL (o HUTF), ()
metadynamic recrystallization = & % (ep A F), 0=
BRI 20 Hhb 2 L #i LT3, BINESSO

— 293 —



2084 % oL W

# 70 4 (1984) #152

Stress

1.0 | )
Classical i
2 < recrystallization Metadynamic
© . & H 1
2w = recrystallization
— £ =
@5 05(s
S £ 2
= 3 g
S 2 Static
W 2 recavery
0
Prestrain

Fig. 4. Schematic representation of (a) relationship
between stress/strain behaviour during deformation,
and (b) mechanisms of static softening that take
place after deformation. After Djaic and Jonas®®.
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croalloy solutes in 0.07C, 1.40Mn, 0.25Si
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Fig. 7. Proposed recrystallization/precipitation/
temperature/time (RPTT) diagram for a steel
characterized by the precipitate solubility temper-
ature T,. T is the temperature below which
there is maximum interaction between the re-
crystallization and precipitation processes?).
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Fig. 9. Recrystallization-precipitation diagram for
C-Mn and C-Mn-Nb steelsss),

Table 1. The retarding rate by solute atoms*.

Solute atom Ni Cr Mn A% Mo Ti Nb
tx=20%/at% (sec/%) 0.13 0,17 0.36 2.3 85 39 210
tx=50%/at% (sec/%) 0.75 0.93 3.2 10 30 120 3000

6)4950, V-N %3 VN OB #ERE M 5T 5 &+ Nb(CN)
® TiC LA, ¥ DERBR TELRFETHAEL 5
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atZ; 47 ) OBFRERBHERLETLE (X 20 204 &
502 wiET DR E LTR® 7. Table 1 11 900°C
BEOKRTHY, X;=20%, 50% &4, BHEHD
PAtA RO BAS L EAWY 30% wxhiti+ 5. Nb,V, Ti 1k
WTRSBRUBAT2TE D, thiXYEBRTEL
LTOBMBERDREXIBEL V5. FiEHoM4n
BEHHEOCTERIIND, TiChHh, DWT Mo,V DIETH
% Z OEE R EBABREC X h Mo, V,Nb
A ~7: ANDRADE 55 OFEE L 1313 —F LT\ 5.
£ZEB LR OFHEIENL, Fig. 10 wRT X5,
ERXEEITC L RD L EF YY) OB TFERD
T E—EOHBEIREh. Tihbb, BRAELE
XD FELZDRECEEEROERI ARSI, B
EROFBTEET S EE2 bhAb. LnL Nb #® Ti
DI RIZB T EROENE L DBIFI BB L T
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Fig. 10. The correlation between fy=20%,,
ty =509, and the change of lattice constant5),

Table 2. Relationship between various parameters
and recrystallized grain size29),

Dg=25 (% In %)"’ *e-1Dgis C-Mn steel (12)
Dg= BZ-0.1Dy85 _ 18-8 stainless

¢p—0. steel 64

1.15— exp {—2.5(—-———-—€p )} )

Dpoce-05D,Z-5.9 :g—etl} stainles?sg)

179 ferritic sta-

Dp=1368¢-0.2Z-9.19 inless steel  (65)

Dy= (G—f})"’ (¢ in MPa) Nb steel  (32)

*Np=—8.32-123 Lo 1 Nb steel (62

5 o (1200-7)+8.8

* Ny and Nio are recrystallized and initial grain size number,
respectively.
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