Jﬁ # ﬁ' ;L ;f (10) Matcrial & Heat Treatment

20MnSiNb &R 2R E S5 Nb(C,N)
FHEER -

KRR, XEE?, FRE, diE%R"
(LAELREREFRAD HR P, Tk Al 063016;2. 8 LHERERR$R A4 A, 4L &L 063001)

W R Gleeble-3500 4 / HEBLABHIFR 1 W 8K kb 1R B B R ) o 48 3 % T 20MnSiNb #89#
AT, RFME (RN AL B R A R A O MRt A e s 4%, HREIKLRE R 1350C B
Ar A 0.000 o R MR ERF 1025°Co SRR TE, AARHE SHAEREHINARTHORR,
HEWLUBEHOSHER @BETHRES SR THEARE., ANELTHRREXFET AT EENEST
S HE G RAL B ot B A R R T A RT BR

XA FEM, EEE, YRR

FHSES: TG142.41 XkRIRE A

Hot Ductility of 20MnSiNbD Steel and Its Relationship With
Nb(C,N) Precipitates
SONG Hai-wu!, Al Xing-hui®, QI Chang-fa!, ZANG Zhen-dong'
(1. Technical Center of Tangshan fron & Steel Co., Ltd., Tangshan 063016, China;
2. Department of Metallurgy, Tangshan College of Science and Technology Occupation, Tangshan 063001, China)

Abstract; The hot ductility of 20MnSiNDb steel at different strain rate and different heating temperature was studied
using Gleeble-3500 thermal-mechanical simulator. It's found that the ductility in embrittlement tegion Il improves as the
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strain rate increases or heating temperature decreases. When heating temperature is 1 350°C, strain rate is 0.001s™ and
tensile temperature is below 1 025°C, the hot ductility decreases rapidly. The fractographs, precipitates and micrographs
were observed by SEM, TEM and optical microscope. The fracture mode was made sure. The reason of embrittlement
was analyzed, The appropriate temperature of continuous cast slab turning to flat and the cracking possibility during

rolling manufacture were indicated.
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Fig.1 Tensile test and thermal cycles
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Fig.2 Hot ductility curves of 20MnSiNb steel
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Fig.3 Optical fractographs of specimens elongated at different temperature
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Fig.4 Stress-strain curves elongated at different temperature
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Fig.5 Optical fractographs of specimens elongated at 900°C
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Fig.6 SEM fractograph of specimen elongated at 600°C
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Fig.10 EDS pattern of the precipitate
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