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Effect of Mo on Structure and Properties of High Strength Hull
Steel EH460 Rolled by TMCP Technology

Sun Yiting, Li Jiguang and Sun Ao
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051)

Abstract The 300 mm slab of tested steel EH460 (/% : 0.06 ~0.08C, 0.20 ~0.338i, 1.51 ~1.52Mn, 0.003 ~
0. 013P, 0. 002S, 0 ~0. 18Mo, 0. 34 ~0.36Ni, 0.04 ~0. 05Nb, 0.05 ~0.06V, 0. 013 ~0. 015Ti, 0. 006 ~0. 026Als) is
rolled to 60 mm plate by ®550 mm mill, end rolling tempenture at 798 ~817 °C and cooling rate 5 ~20 C/s. The effect
of no-bearing Mo and bearing 0. 18% Mo on structure and mechanical properties of the steel has been studied. Test results
show that with cooling rate 15 °C/s, of no-adding Mo steel the tensile strength is 645 ~ 655 MPa, —40 °C impact energy is
168 ~200 J, and of 0. 18% Mo steel the tensile strength is 677 ~679 MPa, -40 °C impact energy is 48 ~64 J. For the
high strength hull steel EH460, the strength of plate shall be increased by adding Mo in steel to meet the ships’ classifica-
tion society standard requirement for strength of steel (yield strength =460 MPa, tensile strength 570 ~720 MPa and im-
pact energy at —40 °C =46 ]), but the impact energy of higher Mo content steel decreases more, therefore in real produc-

tion the Mo content in high strength bull stee]l EH460 should be <0. 15%.
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Table 1 Chemical composition of tested steel EH460 /%

M 4 FERR R AT LAE H,
3 2EL S 56 9 4 o IR 5 P B L 3o B 2

KM C Si Mn P S Mo Als Ni

BE T HEALIRERR, BRI AR F

A Ti

1 0.08 0.33 1.52 0.003 0.002 -

0.006 0.34 0.05 0.05 0.013
2 0.06 0.20 1.51 0.013 0.002 0.18 0.026 0.36 0.04 0.06 <0.015
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Fig.1 Schematics of tested process of steel EH460
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Table 2 Scheme of rolling reduction for tested steel EH460

ER/N BB/ mm EFTE/%
0 300 -
1 250 16.7
2 205 18.0
3 170 17.1
4 145 14.7
5 125 13.8
6 108 13.6
7 93 13.9
8 80 14.0
9 69 13.8
10 60 13.0
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Table 3 Measured hot-rolling process parameters of tested
Steel EH460

LB Mos  HEL AL 24

"y BHEE

W % ®WE/C BE/C EE/C RE/C (T-s')
11 0 1145 851 817 572 5
12 0 1140 820 800 561 10
13 0 1152 832 812 548 15
14 0 1150 844 805 429 20
241 0.18 1143 835 811 569 5
22 0.18 1155 829 806 557 10
23 0.18 1147 831 798 532 15
24 0.18 1151 842 802 417 20
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Table 4 Mechanical properties of hot-rolled 60 mm plate
of tested steel EH460

igﬁ B BIRER HhR e/
I8 BE/MPa B/MPa %

g W4 4 612 24.3
T2 44 595 25.2

1o 14 476 632 23.1
“ 12 44 618 23.5

13 174 513 655 21.6
172 501 645 21.8

14 174 528 671 20.3
172 522 664 20.0

Hrrpdity)
-20<C -40 C
232/244/251 221/243/208
208/210/205 198/205/200
190/202/182 210/190/204
192/189/197 208/215/187
200/184/192 214/180/200
190/176/188 203/168/185
198/212/235 175/202/198
174/201/210 177/180/184

21 174 502 654 22.8 105/107/99  102/92/94
172 485 642 22.4 94/91/85 80/79/82
22 174 531 677 21.3 82/87/85 82/75/60
172 521 658 21.5 62/73/18 78/49/68
23 174 557 679 20.8 62/66/60 58/48/49
172 546 677 20.8 70/68/55 64/55/54
24 174 568 688 18.8 58/56/45 55/52/38
172 557 675 18.6 60/59/47 51/53/48
MO e 570~ =17.0 - =46
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Fig.2 Morphology of structure of tested steel EH460 at plate 1/4 thickness: (a)(b) no-
bearing Mo steel, polygonal ferrite + minor globular bainite; (c¢) (d) 0. 18% Mo steel, bainite + minor
ferr'te; cooling rate; (a) (c) 5 °C/s; (b) (d) 15 C/s
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