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Table 1. Chemical compositions of the steels used (wt %)

EHREMMT DL, TOBEBREIC Steel | C Si M0 P S Cu Ni Cr Mo W N
BWTLoHBHIEL, cRICETD  gage | 0.02 0.47 0.86 0.01 0.004 0.48 6.47 24.7 2.85 0.29 0.11
L4 AREA TS, 2o Chidgps High €010 0243 0.90 0.01 02005 0.47 6.40 24.9 2.80 0.28 0.1
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Photo.1. SEM micrographs showing morphology of o phase; (a) the
initial and (b) the final stage of o phase precipitation.
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Aging time (min}

Fig.)l. TTP disgrams of M23Cs and o phase
in the high € steel ; specimens solution-
treated at 1050°C for 30min before aging.

Photo.2. Migration of & /7 boundary
in the low € steel during aging,
leaving the M232Ce particlies at the
prior interphase boundary ; specimen
sofution-treated at 1050°C and aged
at 850°C for 2.5min.?
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Fig.4. CCP diagrams of 0 phase after
various thermo-mechanical treatments
in the base steel ; (a) solution-
treated at 1250°C and hot rolled in
50% reduction at 900°C, (b) selution-
treated at 1050°C and (¢) remelted

at 1550°C.2%
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Fig.2. Schematic iliustration of the

growth of M2sCe/7 and the o/7

eutectoid structures.?®

(a) Edgewise growth of M2sCs/ 7
eutectoid structure and diffusion
paths for alloying elemenis

(b) Final molphology of M23Cs/ 7
eutectoid structure

(c) Nucreation of ¢/t eutectoid
structure
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Fig.3. Deviation of alloy concentrations
in &, and o phases from mean values

- 5 and 7 solution-treated at 1250°C for

30min and o aged for 4h at 800°C "
after the solution treatment at 1250°C.
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Fig.5. Bffect of Ni, Cr and Mo on time
required for 5% o phase precipitation
in allovs having the base composition
during aging at 800°C after selution
treatment at 1100°C.»
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(a) solution treated at 1250°C -

(b) 50% hot rolled at 800°C Photo.4. Microstructures of specimens aged after plastic

{c) 12.5% cold rolied deformation followed by solution treatment in the base
. (d) 80% cold rolled steel ; (a) hot rolled to 50% at 900°C and aged for 20min
Fig.6. Effect of plastic deformation at 9N°C and (b) cold rolled to 80% and aged for 20min at
on o phase precipitation in the 800°C ® :

steel during aging at 800°C after
various thermo-mechanical treatments.’”
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Photo.7. Homogeneous dispersion Photo.8. TEM micrographs showing mixture of (a) local straining
of 7 particles within & -ferrite of &-ferrite and (b) recrystallized structures in the same thin

matrix ; the base steel deformed foil specimen ;
to 200% at 1050°C at € =4x1072s~1,1

prepared from the specimen shown in photo.7.9

Table 2. Summary of microstructural change during deformation.l?

R ITRAROBEIIATH Phase Soft matrix Hard 2nd phase
D, EEMTECEENTE - Strain rate (& or 7) (7 or o)
THBREMTIEELLMET 2 Stow Dynamic recovery Coarse

Optinum Local work hardening and Fine dispersion of
(Fig.8) . Chiz LR #EBEL P dynamic recrystallization | spheroidal particles
PMESh BT s /r High Overall work hardening of & | Widmanstatten 7
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recrystallized hard phase matrix
straining straining

Fig.7. Schematic illustrations of duplex struc-
tures during superplastic deformation : dvnamic
recrystallization of matrix phase ; (a) emough,
(b) insufficient and (¢) none.W
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