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Study and Process Practice of Control Technique of Nitrogen
Content in Liquid during 120 t LD-LF-RH-CC Whole Flowsheet

Chen Jun, Zeng Jianhua, Chen Yong and Chen Tianming

(State Key Laboratory of Vanadium and Titanium Comprehensive Utilization,
Pangang Group Research Institute Co 1td, Panzhihua 617000)

Abstract According the issue of nitrogen content in key steel grades being on the high side at Pangang, by survey
and study it is defined that the main factors led to nitrogen being on the high side are the LD end nitrogen content in liquid
being on the high side, serious pick-up of nitrogen during tapping and serious pick-up of nitrogen in the process from end
refining to tundish, and the key technique to control of nitrogen in liquid is put forward including “LD low nitrogen blo-
wing” , “two-step deoxidation to control pick-up of nitrogen in tapping process” and “double argon sealing long nozzle
shielding casting” etc. technique, it shall be to control the average LD end nitrogen in liquid no more than 13 x 10™°, and
the average pick-up of nitrogen in liquid during tapping and end refining process to tundish no more than 5 x 10 ~°. Applica-
tion results show the nitrogen content in finished products of beam steel slab, electrical steel and IF steel is respectively
30.3x107%, 18.2x10 7% and 16.3 x10 ™%, and the average nitrogen content in finished products of heavy rail steel and
tire cord steel is respectively 40. 8 x 10 ™ and 38. 2 x 10 ~° to greatly improve the control level of nitrogen content in low-ni-

trogen steel grades at Pangang.
Material Index 120 t LD-LF-RH-CC Flowsheet, Control of Nitrogen Content in Steel, LD Endpoint, Pick-up of Ni-

trogen, Long Nozzle
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Table 1 Control level of nitrogen content in typical steels at end-point and finished products at home
[N]gpy/107° [N]gur107¢ [NT e’ Wi R~/ 2%
h : y
B vwm em vem wmm 10 Y G TLHE '»*'
KGR i7.3 12 ~22 45.7 30 ~58 <45 130 200 x1 080 LD-LF-SLAB 15
T 17.6 10 ~25 40.6 15 ~65 <35 131 200 x 1 080 LD-LF-RH-SLAB 14
IF 8 17.2 10 ~26 41.2 18 ~68 =35 129 200 x 1 080 LD-LF-RH-SLAB 32
HHN 18.8 12 ~25 50.6 28 ~68 <50 132 280 x 380 LD-LF-RH-BLOOM 24
WM 17.2 12 ~23 50.9 29 ~63 <50 130 280 x 380 LD-LF-RH-BLOOM 18
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Fig.1 Change of nitrogen content in typical steel grades in (a) LD-LF-RH-CC and (b) LD-LF-CC whole process
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Table 2 Pick-up of nitrogen in steel in each phase of steel-
making for typical steels /10~

WA ASNES LR RHAE REEE-FRE
P590CL 13.8 5.3 1.1
20CrMnTi 12.5 6.1 -6.1 12.2
k| 10.1 5.8 -4.3 12.3
AFLRN 8.5 3.8 7.1
H T4 1.2 2.5 4.1 15.4
IF 4 1.2 2.7 4.7 15.1
KB4 11.3 3.7 16.2
T4 8.4 4.3 0.2 12.8
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Fig.2  Change of nitrogen content in steel during LD blowing
steelmaking process
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Table 3 Nitrogen content in typical steels at LD end point
before and after application of low nitrogen steelmaking
technique
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I pic] FHfl fiE LA
i, T4 17.6 10 ~25 10.6 7~13 12
wEEH  18.8 12~25 12.6 8 ~14 10
LR 17.2 12 ~23 11.9 6 ~14 10
P 17.3 12 ~22 12.1 9~14 12
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Table 4 Effect of deoxidation mode on pick-up of nitrogen
in steel during tapping
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Fig.3 Relation between pick-up of nitrogen during tapping and
activity of oxygen in liquid after LD tapping
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Table 5 Pick-up of nitrogen in steel during tapping before
and after application of low nitrogen steelmaking technique

p— B/ 10 7 RLE/10 76 AR
FHE VR PHE W "
KR 11.3 6~19 3.0 1~5 14
I 16.5 11~23 4.6 1~6 12
EW 13.8 8 ~23 3.1 1~6 15
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Fig.4  Structure of bowl of long nozzle before (a) and after (b) improvement
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Table 6 Physicochemical index of seal washer before and
after optimization

& B ALOs/ ik IE/ 2R i & Er &Y
%] % °C (1100 °C x24 h)/% %
A 30~40  >1350 <3 <1
ks =40 > 1 450 <2 <1
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Fig. 5 Morphology of packing washer for long nozzle after opti-
mization

T RFABHEANANEGRGRERERE SR
Table 7 Pick-up pf nitrogen in steel in process from end
refining to tundish befor and after application of low nitro-
gen steelmaking technique

P Jii P /10 -6 REFRJE/10 "6 AR
FEME fi5 JEHHE ik L

IF 4 15.4 8~17 4.6 0~6 12

BmTH 151 9~19 5.0 2~6 18

=EEM 0 12.3 6~19 4.8 2~6 15

KEH  16.2 10 ~22 4.1 1~6 15
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Table8 Nitrogen content in casting bloom of typical steel
grades before and after application of low nitrogen steel-
making technique

p— FLAR/10 ¢ RLAG/10°
SERE izl -1 kil
KB 45.7 30 ~58 30.3 25 ~36
T4 40.6 15 ~65 18.2 11 ~20
IF 4% 41.2 18 ~68 16.3 11~19
HHN 50.6 28 ~68 40.8 36 ~49
HHH 50.9 29 ~63 38.2 29 ~43
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