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Abstract The general chemical compositions of microalloyed intragranular ferrite steels are 0.2 ~ 0.4C, 0.2~ 0.8Si,
1.0~ 1.7Mn, 0.05~0.15V. 1t is a main measure to increase the strength and toughness of ferrite- pearlite microalloyed
steel using recrystallized forging and rolling to control cooling rate in phase transformation range in order to promote formation
of fine dispersed intragranular ferrite structure. Recently an important advance to increase strength and toughness of this steel
is to select suitable deoxidizing process, get fine, dispersed oxides with definite ingredient which become precipitated nucle-
us of MnS, VN and V, G, . The chemical compositions and production of microalloyed intragranular ferrite steels at home and

abroad are presented and the formation mechanism of intragranular ferrite is analyzed in this paper.
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Fig.1 Strength- toughness of ferrite- pearlite microalloyed
steels
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Table 1 Chemical compositions and mechanical properties of microalloyed intragranular

% e . WERS % HE R

C Si Mn Cr \ S TS/MPa  yEm/] RA/% ElV%
HE 38MnSiVS6 0.35~0.40 0.5~0.8 1.20~1.50 -  0.08~0.13 0.03~0.065 820~925 - 225 =12
HE Szg‘l“&% 0.32~0.40 0.15~0.351.20~1,50 - 0.08~0.13 <0.05 770~1000 - - 10~18
-1 V2905  0.35~0.400.15~0.40 0.60~1.20 -  0.07-0.10 0.04~0.06 750~950 - - =12
wE MS%FOAISO?)? 0.25-0.40 0.10~0.40 1.20~1.70 -  0.08~0.20 0.02~0.04 800~1000 - - -
I OVAKO  0.30~0.40 - 0.50~1.50 0.5 0.05~0.15 0.05~0.10 770~1000 - - -
AAs:

F R SVdT30  0.27~0.320.15~0.35 1.18~1.32 - - 0.04~0.07 =680 70~90 35~40 =20
JTIU i % NH30MV ~ 0.27~0.32 0.15~0.35 1.00~1.60 <0.35 0.05~0.20 - 840~1000 42~72 - 19~23
B KNF23M 0.23 0.25 1.50 - - - 810 100 58 2%
il BT KNF33M 0.33 0.25 1.20 - - - 910 50 50 2
MR SMnV30TL 0.30 - 1.30 - - 0.1 735 - - -
il 9 TMAX3 0.35 - 1.50 - - 0.3 9830 - - -
o NQF250-300XM 0.25~0.30  0.50 1.60 0.34 0.12 0.06 810~900 98 - -

NQF33TiN 0.32 0.30 1.5 0.05 0.05 0.02 760 137 - -

FRER EMIC9OF - - - - - - 880 - - -
AL THF50B - - - - - - 840 4 56 23
NKK NCAOHFG 0.40 - - 0.10 - 985 37 - -
=% 30k VMC30 0.30 0.25 0.40 0.20 - 960 50 - -
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Fig.2 Effect of Aluminium and nitrogen content on impact

toughness of microalloyed intragranular ferrite steel

P KA ST ERRER., Rk E
R RIER & EMIER, BELERSE
K NEEBR RESEHAT , #17EHELHE,
HEHALEWE R SN B TP O 8/ R
L MARIEANRE &Y KM . BT8Rk
PALEAM VO R EAR MR RE, IR R
BEAEREMB AT LCRAKF AT, RNKERK
RMAEEERENMNEHETZS5EASWRL
0L, BT RAKHUEE, Tk fhAE 7=

BRI A B A TR A RE R,
KA A AT R T BAT B AR ALAR . (BARAEE
Bk E RS AR S B —ERVER T, BBk
&8 BOERTSREERE., BRETHEE, #4
BB AN, FEAETE AR R AT, SRrandl, B
BWHRBES R AL A RAL  REPHE, Bh
FAEFRARE SR LY, BB E WK IEE
AR, BINEBEERE, SR 8K, SR
Ko BF5T B I A4k 1B B F0AH AF X (8] 48 218 = 0
0.36% C-0.56% Si-1.38Mn-0.11% V-0.06% S & &
EIRFENAE MR WM S R EH, B HE
FRATHTE RS HHAEERERCE 3), £
HIFE I, Sk B R RARIE L, I H A8 T g
AN AR RARUR BE & ] B 0k R AR,
BROGIAIE L, T BOR B R B INFEIHE B B SRR
3.3 REGHEKEERBSEIEFENNT L

REERIIFA R B BAKRER RSN
GEIERERM,HF BEFRINN A, 30MaVS B2
WA EEEREARHIAN B R AR R EH
BB . 38MnVSS 1B 2000 BRI g5 %
AR, AR B T EE KR IRE LA F2VQSH


http://www.cqvip.com

38 5% 3R 5 26%
T 6 e 14 . 50 300
E ) 8
£ s 12 40 280
g 5 & )
N4 % 10 3230 £ 260
# = iy
&3 =8 =20 240
mg % %
®2 6 10 220
= t &
] 4 0 200
15 25 35 45 55 65 15 25 35 45 55 65 15 25 35 45 55 65 15 25 35 45 55 65

BHEE /K min-!

B3 BEBRMEEINME S REREEENT L AEE R, BRARRE 1423 ~1543K
Fig.3 Effect of hot deforming cooling rate on precipitation of ferrite and hardness of microalloyed steel, austenitic temperature be-

tween 1 423 K and 1 543 K
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Table 2 Chemical compositions and mechanical properties of Steel 30MnVS and 38MnVSs
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