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Abstract: The effects of different content of Nb and V on microstructure and mechanical properties of 23CrNi3MoA Steel

were studied. The results show that Nb and V elements played an ultra-refined role in 23CrNi3MoA steel. When the

content of Nb and V in microalloy is too high, there exists carbide segregation phenomenon, Nb segregation effect is better

than V. When 0.059%YV is added, the carbide is evenly dispersed and the steel has good strength, plasticity and toughness.
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Tab.1 Chemical composition of 3CrNi3MoA steel
C Si Mn P S Ctr Ni Nb V Mo
1# 024 0.19 0.65 0.014 0.005 1.29 3.05 - 0.092 0.28
2# 023 0.16 0.63 0.013 0.002 1.33 3.01 0.061 - 0.26
3# 024 025 0.64 0.012 0.003 1.30 3.06 0.090 - 0.8
4# 024 030 0.69 0.016 0.007 1.31 3.04 - 0.059 0.30
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Tab.2 Grain size test 2 . ,V 0.092% ,
(930 C) 900 °C 930 °C 960 ‘C . . , .
1# 1 690 2 860 3 859 4 853 .Nb ’
24 5 727 6 874 7 880 8 873
3# 11 735 12 890 13 877 14 8.6l ° v 0.059%
4 15 810 16 864 17 874 18 872 ’ A v
Nb .V W v N
; N ’ ’ :
4# ,23CrNi3MoA 0.059% V 2.2.2
0.092%V, \Y ’
, \% ° 6 ’
\% V(C.N) : >
) o# 3# ,Nb 3 (HRC)
Tab.3 Rockwell Hardness
0.061% 0.090% o ; 5 3 , 5 p
21 .37 4% ’ v 1# 404 407 411 408 41 413 409
Nb, M. Enomoto ,Nb.V W 423 27 433 421 422 42 424
FCC-Fe s Nb.V 3# 435 434 44 43 427 429 433
,Nb AV 4 419 419 438 42 418 417 422
,Nb 3 ;
VB, 1 930°C lh 0.061%Nb 42.4 HRC;0.090%Nb
, 1 1#-4# , 43.3 HRC, Nb
Nb.V ,A# 2.1%, 0.059%V 42.2 HRC,
<10 pm 95%. 0.92%V 40.9 HRC,
22 Nb.V
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Fig.l Austenite grain size (930 C)
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Fig.2 Effect of Nb and V content on mechanical properties of 23CrNi3MoA Steel
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Fig.3 Microstructure of 23CrNi3MoA Steel
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