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Table 1 Chemical composition of the micro-alloyed steels
ke C Si Mn Nb \% Ti Fe
A 0.088 0.23 1.52 0.005 0.005 0 0.014 PN
B 0.079 0.20 1.45 0.021 0.005 0 0.014 RhE
C 0.093 0.23 1.53 0.036 0.005 0 0.014 AhE
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Fig. 1

EBSD grain image and grain boundary of CGHAZ with Nb content. (a) grain image of CGHAZ with 0.005%

content; (b) grain boundary of CGHAZ with 0.005% content; (c) grain image of CGHAZ with 0.021% content;
(d) grain boundary of CGHAZ with 0.021% content; (e) grain image of CGHAZ with 0.036% content; (f) grain

boundary of CGHAZ with 0.036% content
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Fig. 2 Relative content of grain boundary in the micro-
alloyed steels with different Nb content

0.036%, DI Gk & i W23, i 3.67% 34 in £
8.75%. BLAMMIE 3 thik vl LIE H, ki & —
BRI ANAL, B Nb oo & & 3 -F 24 ok R
SPA 9.4 um J/hE] 5.3 pm.
2.3 CGHAZ HEH#IMEMRE R

& 4 AR Nb & 3G AN 2 A IRl K
RRE R PVIEI G, TEIIRIRE 40 C 1954
T R RE . AIE 4 T UE H, JGE Nb
T BN ECR R, MR 4 CGHAZ whi fIME 3 8
fI%, BARITE Nb & & (0. 005%Nb) FLAH (0.036%

100

00 - - A E=ERObiR {14
PR R R —a— PR R

S 80r  mm Tk 17
= 70t 1103
L T
<I‘E[ = 18 ]:K
& f o 2
) =
E 4 B
| B

10 2

0

0.005 0.021 0.036
Nb JCE & & W (%)

3 AR Nb @EMASRWBAM R EHR T
Fig. 3 Average grain size and microconstituents content
of CGHAZ with different Nb content
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Fig. 4 Impact toughness of micro-alloyed steel with
different Nb content
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