58

PR T AR /2014 4E 4 1

WEM BV A Sa BB Z A

RiRILILE S WEEEER R

Hardenability of Low Carbon Vanadium
Microalloyed Steels

BRIV A PR AR B W e e

(I BB TR MoRRL: 5 TR =B BB 6500935

2 BERDE R St TR AT, Jb st 100081)

LI Xiao-xian"? ,SUN Xin-jun®’, YANG Geng-wei'"?,

L1 Zhao-dong®, YU Lan', YONG Qi-long®

(1 Department of Materials Science and Engineering, Kunming
University of Science and Technology, Kunming 650093, Chinaj;
2 Department of Structural Steels,Central Iron and Steel

Research Institute, Beijing 100081, China)

T AN - I8 M F) R U A K S 8 4 5 BR AL BB AT I A T S R R ST VO B A PR R R . SRR LB
VSR EE I S AR EEOE TR R . VC MBI E TR AR R AE 880°C HEJGRE T 0. 22C M I Vi Bl A W
RN VSRR, SRV SRR T 0,137 % (R A BO B, VO K AR B R R AT IE  BE C AR IF R
W LR B BE N C gt VA VS i SEG R R OB RS A PR R ook S 0 B0 R AL R AR AT TS R S A I
FLE AR B7E Al B 5 AR i VA K SRR A R AR 4

KGR s PEE 5 A i YA K S 5 kL AN A

doi: 10.3969/j. issn. 1001-4381. 2014. 04. 010

FESES: TGl42.1 T ERERIRAD : A XEHE: 1001-4381(2014)04-0058-05

Abstract; By using Jominy end quench test and combining with thermodynamic calculation of vanadium
carbide precipitation, the influence of vanadium on the hardenability of low carbon steels was investi-
gated. The results indicate that the hardenability of the experimental steels are improved by increasing
the total content of V. The thermodynamic calculation results show that the concentration of V in so-
lution increases with the increasing content of V in 0. 22C steel at 880°C. The VC particles precipitate
in austenite when the V content is more than 0. 137 % (mass fraction) in steel, and the concentration of
C in solution decreases. The ideal critical diameter of experimental steels is calculated by comprehen-
sive consideration of the concentration of V and C in solution and the prior austenite grain size. The
variation trend of ideal critical diameter agrees well with the experimental results.
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Table 1  Chemical composition of experimental steels (mass fraction/ %)
No C Si Mn Mo P S A% Ti B Al Fe
1% 0.21 0. 36 1.21 0.12 0.0079 0.0074 0 0.0140 <20. 0005 0.0140 Bal
2% 0.22 0. 34 1.19 0.12 0.0074 0.0062 0.076 0.0100 <20. 0005 0.0084 Bal
37 0.22 0. 35 1.19 0.12 0. 0067 0.0062 0.17 0. 0097 <C0. 0005 0.0078 Bal

1.2 ImiERW

i Y KCSE 5 R B4R 25mm, K 100mm [ R
Be &L PR, B RE B RO R E 880°C R i
30min, Ffi 5 7E 5s PR B0 2 o Y S 50 5 b K 2 ik
FEATRVE i o aURE T b 28 0 1] 76 A X 180° 1% T 34
HHEL 0.4~0. 5mm 1Y JE FE LIRS A B 17 1
L SRS A TH300 3% FGAE B2 3 BB T 3 1. Smm
b AR A 20 B A I 3 TR B

100+0.5

+0.5
0

$30-32
$25

T AR i AR
Fig. 1 The end quenching specimen

1.3 WAL

HEAT AR Ui YA K S5 S o 7 VA K T s 9mm Ak 11
S ARIRRE AT S SR . R 2% O34, T IRD
AR 198 TG R %5 W 1 AT ke, 7 49 4 B 58 (FEL Quanta
650FEG #4375 & S FLBE) T 43 AT UL 3 Fol 52 56 A4 AH [ 437
R B Z AR A FILRT THB300 38 FC R 2 1 0 v e 3k
BEAR 1) (4 B8 E 43 A 5 78 50 ~60°C R o FH a4 A i iR +
PRI 1) T A 8 R ol D G BB U AL AR i GB/T
63942002 4 J& 357 ShoRL R0 5 YA o ok R

2 XWER

2.1 umiESLLE
SCEN P i E R I 2 s, T RAE L SE R

B KV i ) RO JRE e o R K V4 S L S ) A 52
U6 60 S RE B 2 AR . X LG 1,237 B A VS 1 il
LA BBV i B0 B R R R L NG VR T i
LA VB AR B I 2B R EEAAR

50
—
——2
40} T
30
&)
=4
T 20t
10+

0 2 4 6 8 10 12 14 16 18 20 22
Distance from quenched end/mm
P2 SCae g i ik h 2%

Fig. 2 The hardenability curves of tested steels
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Fig. 3 Microstructure of experimental steels in J9 position

(a)1# steel;(b)27 steel;(c)37 steel
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Table 2 The grain size and grade of austenite for

experimental steels at 880°C

No Austenitic grain size/pm Grade
17 15.14 9.0
2% 13. 49 9.5
3% 11. 25 10.0
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Fig. 6 Variation of solution content of V and C with

the change of V addition in 0. 22C steel at 880°C
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Table 3 The concentration of V and C in solution of

experimental steels at 880°C

No wrel/ % wrvy/ %
1% 0.2100 0. 0000
2% 0.2200 0.0760
37 0.2133 0.1417
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