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Optimization of Bloom Casting Process for R3 Grade
Offshore Mooring Chain Steel

Ji Kejin', Chen Jihong’, Chen Jun®, Wang Ping’ and Liu Gaoli’
(1 Quality Examination Department; 2 Technology Center; 3 No4 Steelmaking Works,
Daye Special Steel Corp Ltd, Huangshi 435001)

Abstract With taking the technology measures such as increasing Mn content in steel from 1.55% ~ 1.65% to
1.75% ~1.85% , replacing 0. 20% ~0.25% Ni in steel by 0.25% ~0.35% Cr, adding 0. 01% ~0.04% Ti for microal-
loying, controlling [N] <80 x 10 * and [ 0] <15 x 10 "° by RH vacuum treatment, decreasing casting secondary cooling
water rate from 0. 11 L/kg to 0. 08 L/kg and modifying water distribution ratio to increase temperature of bloom at outlet
from 620 ~ 680 C to 700 ~750 °C, bloom cooling with shielding and bar products slow cooling, the production cost of R3
grade mooring chain steel is reduced, the longitudinal cracks of 350 mm x 470 mm cast bloom are eliminated and the
strength and the toughness at —20 C of products all meet the requirement of standard.

Material Index Steel for R3 Grade Offshore Mooring Chain, Bloom Casting, Process Optimization
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Fig. 1 Morphology of longitudinal crack of cast bloom (a) and crack of
rolled product (b) of R3 grade offshore mooring chain steel
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Table 2 Main technical parameters of caster for bloom
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Table 3 Main chemical composition of R3 grade offshore
mooring chain steel before and after optimization /%

Wy C Mn p S Cr Ni Ti

. 030~ 1.55~ =< < 0.20 ~
(AT "3 1es 0.025 0020 T 0.25 -

. 0.28~ 1.75~ < < 0.25~ 0.01 ~
L= 0.30 1.85 0.015 0.010 0.35 - 0.04




.44 - 537 30

530 &

3.2 T ZHE

R TE FEERA

(1) 384k K s B = 60% , ol /0 X %
ARIIN]) B HADA EITCR & &

(2)EBT B4R & ##e4E , P<0.008% , 1 IR &
21650 C, ¥ 5 Aa b, #% 2.5 ~3. 0 A5k
R RE, BRI LF & & KB B NSRS, R
3y LF 4508 KRS IR) (00 S & & 0ol &
ZSH FE 4T WU ] ORAIE 5

(3) A RH 55 A 3, 1 67 Pa I f4FAT ]
=15 min, [BEHPES &, SR [ N] A EH
7580 x 10 LR, [ O #5476 15 x 10 AT ;

(4) 2R FE R &, 75 R IE % B AT @Y7l
PR R BLROK , 205 BeBiL K 3 B iR HE
WHIRRE (£ 4) I EITE, EHF LR AR BE
¥ 48 h, {RIUFEEIRTE 450 ~650 CEEAH),

T4 RUBFAKEEEFE I KEMELL
Table 4 Casting secondary cooling water rate and distribu-
tion ratio before and after optimization
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Table 5 Mechanical properties of R3 grade offshore moor-
ing chain steel after optimization
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