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ABSTRACT The microstructure evolution of ferrite in a low carbon steel during hot uniaxial
compression tests at 700 'C and 0.01 s~! was investigated by means of OM, SEM, EBSD and TEM. In
order to investigate the effect of cementite particles size on dynamic recrystallization (DRX) of ferrite,
two different microstructures consisting of ferrite with similar size and cementite particles with different
sizes were adopted by quenching and tempering of a low carbon steel. The results showed that large
cementite particles acted as nucleation sites for DRX of ferrite by particle-stimulated nucleation (PSN)
mechanism, due to the formation of large orientation gradient near them during hot deformation. In
the earlier stage, DRX nuclei were mainly formed near cementite particles with size larger than 1 pm.
With increasing strain, the nuclei would also be formed near particles with size between 0.5 to 1 pm.
On the contrary, because of much smaller orientation gradient and pinning effect on the dislocation
and sub-boundary, the cementite particles with size smaller than 0.3 pm retarded dynamic recovery
(DRV) and DRX of ferrite.
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Fig.1 Microstructures of the low carbon steel quenched
at 980 ‘C /15 min, tempered at 710 'C /6 h (sam-
ple No.1) and 710 'C /60 h (sample No.2), in both
samples ferrite grain sizes are about 15 um but ce-
mentite particle sizes and spacings are obviously
different
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Fig.2 Distributions of cementite particle size in the two
samples (E—average particle size, X—average spac-
ing)
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Fig.8 Microstrucutres of the two samples deformed at
700 'C, 0.01s7! to the strain of 1.60
(a) sample No.1, a small amount of DRX grains of

ferrite
(b) sample No.2, more amount of DRX grains of

ferrite

SR A NR ST BER T RER . B HR 28
TRARTFEIEXER HAGB #1 LAGB, #4 1 %%
WA FFGF R

B 5a B4 T MR NEEARFSRRENEHLE
SR B A BRI A (L e . B B T 7
BRSPS EENTEERNERIRE, 5 2
PHREEDNSEERERENR, MEHTEEWESTH
f 1. B 5b BZMFEERAEEALA S HAGB SHEE
FAFE e A bR, R 1P, MENT R
i, HAGB iR, ELmAEing —srE

& (e ~0.6), G852, 1ERER 2 o, BFLAIM, HAGB
HYAER, WERBI—FBE (e ~06) FRES

. MR, MEENATEAH, HAGB 4 ¥ITiEm,
LA EEST 1.0 5, HAGB S¥EATRA.
BRI SRBFEMERFHEET 7L
HAGB ¥EMZKEARHESELERASL, B TRER
PR ER ST R AESISEE SR, TR mEHE R ks

Bl 4 TEAR RSP EE 0 S R SR R A A
Fig.4 EBSD misorientation maps of the sample No.1 (a)
and No.2 (b) at strain of 1.6, the amounts of LAGB
and HAGB in sample No.l are less than those in
sample No.2 due to the DRV and DRX of ferrite
were retarded by more cementite particles with

small size in sample No.1. Thick lines indicated
HAGBSs and thin lines indicated LAGBs
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Fig.5 Variations of grain number densities (a) and frac-
tions of HAGB (b) with strain in the two samples
obtained by EBSD maps
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Fig.6 SEM images of particle simulated nucleations

(shown by arrows) during hot deformation in the

two samples

(a) sample No.1, £=0.2, larger cementite partlices
acted as nucleation sites

(b) sample No.2, e=0.2, larger cementite partlices
acted as nucleation sites

(¢) sample No.2, e=1.6, middle cementite partlices

also acted as nucleation sites
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Fig.7 TEM image of PSN near cementite particles with

size larger than 1.0 pm

(P—cementite particle; PSN—nucleus 2 grew up
to grain 1 which contained lots of dislocations by
the migration of LAGB between them; grain 3 was

another PSN nucleus)
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Fig.8 TEM images of sample No.1, dislocations (a) and

LAGB (shown by arrows) (b) were pinned by ce-

mentite particles with size smaller than 0.3 um
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