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Development of 140 mm Round Bar for R4 Offshore Mooring Chain

Qian Gang'’, Lei Yinghua*, Chen Changxi’, Zheng Wenchao® and Chen Jun®
(1 School of Metallurgy and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Daye Special Steel Corp Ltd, Huangshi 435001)

Abstract The ®140 mm bar of steel (0.21C, 1.45Mn, 1.44Cr, 1.21Ni, 0.49Mo, 0. 07Nb) for R4 offshore
mooring chain was produced at Daye Steel by 60 t EBT arc furnace - 70 t LF refining + RH vacuum degassing - 3
strand 350 mm x 470 mm billet caster - 850 primary mill blooming - 750 semi-continuous mill rolling process. The re-
sults showed that with LF refining for 45 min, feeding Al wire and Ca-Si wire deoxidizing, then <66. 65 Pa RH vacu-
um degassing for 20min + soft argon blowing for = 10 min, the oxygen content in finished products of steel for off-
shore mooring chain was 14. 8 x 10 ™®, nitrogen content 69. 8 x 10 ™®, hydrogen content 1.2 x 10°°, segregation and

porosity rating were 0.5, inclnsion rating 0 ~ 1, impact energy at —40 C =100 J and each index met the require-
ment of standard.

Material Index LF + RH Process, Concasting, Steel for R4 Offshore Mooring Chain
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Table 2 Main parameters of ladle furnace
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Table 3 Main parameters of concaster

W H 2% s B%
B Rt 70 R AR/ %
REHEB/m 2.35 W g/ C 10 ~25
B #1435 [8)/mm 700 ~1 000 W/ mm X mm 350 x470
FIEZRAR/MVA 11 P ¥42/m 16
TR HERE/(C + min~') 4 W 3

B 18]/ mm 2 100
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Table 4 Chemical compositions and gas content of steel for R4 offshore mooring chain

B RS % SHEER/10-°
n C Mn Si P S Cr Ni Mo Cu Nb Al [0} [N]
¥ 0.15~ 0.80~ 0.17~ < < 1.00~ 1.00~ 0.20~ = 0.02 ~ < = <
=R 0.24 1. 60 0.37 0.020 0.015 1.70 1.40 0.60  0.25 0.06 0.10 25 150
W% 0.20 1.45 0.32  0.010 0.005 1.45 1.20 0.48 0.10  0.07 0.034 - -
B&E 0.21 1.45 0.33 0.010 0.003 1.44 1.21 0.499 0.12 0.07 0.023 14.8 69.8
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Table 5 Examination results of macrostructure, inclusion and grain size of steel for R4 offshore mooring chain
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LR 0.5 0.5 0.5 0 0 0 0 1 0 1 0 0 0 0.5 0 8.0

=441 0.5 0.5 0.5 0 0 0 0 0.5 0 1 0 0 0 0.5 0 8.0
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Table 6 Mechanical properties of steel for R4 offshore mooring chain

R :{P/ o/ ¥ W V RIERE Wi /)
a  MPa % % 20 C 0% -20%C -40 %
- 1/3R 789.7 903.1 20.3 67.9 0.87 170 165 166 166 172 158 163 167 163 153 149 151
¥ 772.5 907.9 18.0 59.1 0.85 160 149 141 136 138 136 125 133 124 101 102 100
1/3R 730.8 904.9 20.0 68.4 0.81 173 187 180 170 162 160 156 159 171 161 155 157
i LF 716.1 856.7 18.5 65.4 0.84 151 153 157 137 134 136 122 139 144 103 109 100
FREESR =580 =860 =12.0 =50.0 <0.92 - - =100 -
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Table 7 Hydrogen embrittlement examination results of
steel for R4 offshore mooring chain

WA R H#2/mm o/ o 14 %
%S W wet KE MPa MPa % %

Z %I 14.06 7.89 759.5 890.8 21.7 68.5
Z, E# 14.05 7.83 729.5 878.1 17.8 68.9
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