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Abstract Siructure of a non-quenched and tempered steel- (% ) 0.37 ~0.38C, 0.82 ~0.92Si, 1.78 ~ 1. 81Mn,
0.06Ti, 0. 015Nb with three different V-N content- (% ) 0. 130V-0.021 5N, 0. 130V- 0. 030 4N and 0. 001V-0.020 7N
was studied by optical microscope and transmission electron microscope, strain-stress curves of the steel were measured by
Gleeble 1500 thermal simulation machine and continuous cooling transformation curves of the steel and each phase content
in steel at 900 °C and 600 °C in equilibrium state were calculated by JMatProd. 1 software. Results showed that the struc-
ture of the steel was pearlite + proeutectoid ferrite; with increasing N content, the amount of pearlite increased with bound-
ary ferrite coarsening; and with decreasing V content, the amount of pearlite increased with bainite and ferrite coarsening;
the size of precipitates in proeutectoid ferrite and in eutectoid ferrite was <3 nm; and the stress during train for steel with

higher V and / or N content was larger.
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Table 1 Chemical composition of test steels /%
K 5 C Si Mn p S v Ti Nb Als N 0;
14 0.38 0.92 1.78 0.013 0.07 0.130 0.06 0.015 0.014 0.0215 0.002 0
L5 0.37 0.82 1.81 0.011 0.06 0.130 0.06 0.015 0.014 0.030 4 0.002 7
L6 0.37 0.92 1.79 0.012 0.07 0.00! 0.06 0.015 0.014 0.020 7 0.002 3
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Fig. 1 Metallographic structure of test sleel:, (a) 14,0.130% V-0.0215%N; (b) 15,0.130% V-0.030 4% N

; (¢) 16,0.001% V-0.020 7% N
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Morphology ()f precipitates in proeutectoid ferrite (a) and in eutectoid ferrite (b)
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Table 2 Content of each constituent phase in test steel at

900 °C and 600 °C in equilibrium state /%

i 900 C 600 C
L4 L5 L6 L4 LS L6
MnS 0.19 0.16 0.19 0.19 0.16 0.19

MN 0.09 0.11 0.08 0.07 0.09 0.08
M(C.N) 0.07 0.06 0.02 0.17 0.15 0.02
AIN 0.01 0.01 0.01 0.02 0.02 0.02
M.0, 0 0.01 0 0 0.01 0
Austenile  99.64  99.65 99.70 - - -
Ferrite - - - 94.37 94.43 94.26
Cemenlite - - - 5.18 5.14 5.43

Zed47 MnS M(C,N) MN AIN M,0,, H7E 14 ~L6
B BB 4 B R 0. 36% 0. 35% ,0. 30% , 3 Hi 5
900 C AT &4 H7%E, X 8 B ALY K I e 2 e ik
FNERE RBTE R, SRR PR R IR B
14 5% 15 Rz, 16 /b (E 1),

F# L4 LS 7 600 °C [ AHZ BUA& B, P A Ff A

B & 30k

1 Matock D K, Kruuss G, Speer J G. Microstructures and Properties af
Direct-cooled Microalloy Forging Steels. Journal of Materials Process-
ing Technology,2001,117(3) :324

2 Ishikawa F,Takahashi T. The Formation of Intragranular Ferrite Plates
in Medium-carbon Steels for Hot-forging and its Effect on the Tough-
ness, [SIJ) International , 1995 ,35(9) . 1128

3 Madariaga 1, Gutiérrez 1. Role of the Particle-matrix nterface on the
Nucleation of Acicular Ferrite in a Medium Carbon Microalloyed
Steel. Acta Materialia, 1999 ,47(3) ;951

4 Shim J H,0h Y J,Such J Y, et al. Ferrite Nucleation Potency of Non-
metallic Inclusions in Medium Carbon Steels. Acta Materialia, 2001,
49(12) ;2115

5 Furuhara T,Shimyoshi T, Miyamoto, et al. Multiphase Crystallography
in the Nucleation of Intragranular Ferrite on MuS +V (C,N) Complex
Precipitate in Austenite. IS1] International 2003 ,43(12) ;2028

6 Medina S F,Go'mez M, Rancel L. Grain Refinement by Imiragranular
Nucleation of Ferrite in a High Nitrogen Conlent Vanadium Micvoul-
loved Steel. Scripta Materialia, 2008 ,in Press.

7XNEE ORI E RS Tk b FE X 30Mn VS O e A e Bl
BEAYREI. PR, 2007 ,25(6) :1

X & E(1966-) Y, 1 4, Bl HEZ, 1988 AEACL KE R,
5k T R B B R (] LT

Ui 75 H #4 :2008-09-12



