FINE HOH A B 7 K Vol.37 No.6
2001 # ¢ H ACTA METALLURGICA SINICA June 2001

Q235 R TR ETNER R RZHER *

# Py EX v ERHKY IMEK
1) bR R SRR 5 TR, db3 100083
D AbERERESFEEMHEAREE S ERE, JLE 100033

W OE  soabeaEguid, 0TSk R T Q235 mas i KIS A R R e R R
BRKUE, EE BRI R I L S PR ER R ERE S T TR, e hE L RA TR R REE
WER GRS TR PR M R R A SR S E R R, EAKRENEMETE R MNEERE —EM
WISTERE VLA S B R R R R A Rtk T B A T R SRR T E R R SR ERTHER
ISR ENEEE A ML T R, P TREAEHEMIEEN A SHETRERILAES RN ER R
Wit B R ER

HENE] Al WARILEE. Sk

dEES%eE TG142.31, TG113.12 THLERRED A TREHE  0412-1961(2001}06-0592-09

CHARACTERISTICS OF STRAIN ENHANCED
TRANSFORMATION AND ITS INFLUENCING
FACTORS IN Q235 PLAIN CARBON STEEL

YANG Ping'!. FU Yunyit!. CUI Feng'e!!. SUN Zuqing®
1} School of Materials Science and Engineering University of Science and Technology Beijing, Beijing 100083
2} State Key Laboratory for Advanced Metallic Materials, University of Science and Technology Beijing, Beijing 100083

Correspondent: YANG Pinyg, associate prefessor. Tel: (010)62532231, Foz: (010)62532336
Manuscript received 2000-09-14, in revised form 2001-02-05

ABSTRACT The characteristics of strain enhanced transformation and ferrite grain refinement are
investigated under different processing parameters by thermal simulating tests of 3235 plain carben
steel. Results indicate that the ferrite refinement during strain enhanced transformation is due to
the strongly increased undercooling of austenite by deformation in the viewpoint of thermodynamics.
Repeated ferrite nucleation in localized high strain regions and the prevention of ferrite growth are
the dvpamic features of strain enhanced transformation. In order to realize ferrite grain refinement a
certain amount of strain and a strain rate are needed to provide sufficient nucleation sites and restrain
the growth of ferrite grains or their deformation to elongated form. Strain dramatically decreases
the influence of initial austenite grain size on the following transformed ferrite grain size. Ferrite
dynamic recrystallization can further refine ferrite grain size which is unique in dynamic transformation.
The differences between strain enhanced transformation and normal ferrite transformation as well as
traditional TMCP are discussed,
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Ta. C v, C /s Ag, C A, ©
1 800 644

5 780 635

Qa0 15 760 612
a0 750 575

50 722 543

B2 TRIEETFHERERD 95% MFIBEIRE
Table 2 Time (#f) needful for ferrite transformed 95% under

different isothermal temperatures (T')

Ty C v, C /s T, C te, s
100 800 600(10%)
Yo 100 770 ~ 97
100 740 ~ 44
100 710 ~ 267

* determiued according to the dilatation at 740 T,
**: ferrite began to form at 723 € and pearlite reaction

was jncluded in transformation time
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Fig.1l Microstructures of steel Q235 deformed at 770
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Fig.2 Microstructures of stee]l Q235 under different straim rates 770  deformation showing strain rate effect on strain
enhanced transformation (stramn 1.6)
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Fig.3 Influences of strain and strain rate at 770 C on ferrite volume fraction (a) and grain size{b)
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Fig.5 Influences of deforming temperature on ferrite volume fractiou (2] and graiu size (b}
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Fig.68 Microstructure evolution during strain enhanced transformation in coarse
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Fig.7T Influences of witial austenite grain size on ferrite volume fraction (a) and grain size (b)
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