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Analysis and Improvement Measures for Nodulation of Nozzle about
Production of 42CrMoA Alloy Steel Melted by 120 t BOF

Feng Nian
(The Special Steel Division of Laiwu Branch, Shandong Iron and Steel Group Corporation, Laiwu 271104 )

Abstract The reasons for the slug nodulation of 42CrMoA alloy steel (/% :0.28 ~0.45C,0. 17 ~0. 37Si,0. 50 ~
0. 80Mn, <0. 020P, <0. 020S,0. 90 ~ 1. 20Cr,0. 15 ~0. 25Mo, Cu=0.20, Ni=<O0. 30, 0. 015 ~0. 035A1) melted by 120
t BOF and the submerged nozzle were analyzed. The results showed that the main nodule nodules were Al,0, and CaO -
2Al1,0, aluminates with high melting point. By controlling the end point carbon of converter in 0. 18% to 0.28% , the dis-
solved oxygen content of the molten steel in converter is less than 200 x 107°, the parameters of calcium aluminum
(0.020% ~0.030% Al; 0.001 5% ~0.003 0% Ca) at the end point of refining, and the casting technology of continuous
casting are implemented, the nodulation of 42CrMoA junction steel stopper and the nozzle of the converter is solved.

Material Index 42CrMoA, Slug Nodulation, 120 t BOF, Submerged Nozzle Nodule, Parameters of Calcium and Alu-
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Table 1 Chemical composition of steel 42CrMoA/ %

iE C Si Mn P

S

Cr Mo Cu Ni Al

M  0.383~0.45 0.17~0.37 0.50~0.80
¥ 0.39-0.42 0.18~0.30 0.60~0.70

<0.020 =<0.020 0.90~1.20 0.15~0.25
<0.018  =<0.015

<0.20 =0.30 -

1.00~1.10 0.16~0.20 =<0.10 =<0.10 0.015 ~0.030
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4R Bk Mn-Fe . BBk Cr-Fe SHEHTTHREA L1,
HAT R PEPIIA 400 kg AKX, BESGMAR
H2 kg/Mig, BREGAATANLE : WARR SEmB &k
100 kg, Z 5 B4R R 5% BEGR VS I AR 140 kg 48
R, Fm 120 kg Fikskt, BERT2IMTE,

ik T2 . LF ik EE R AL S b re i
SRR 3.0~4.0, LF S5 TEARY
RS, REESEBABRIE, LF & #7465
A, R, # VD RSB, VD KB <67
Pa {R3Ht[E] =10 min, VD ESEH: LT4HE
B, EZEIXB 67 Pa IET, S 5 ~ 10 L/min;
EZSPF <67 Pa 1B E:, BB 25 ~35 L/min; B2
Z R RERRET B, FES 5 ~ 10 L/min, 3RIKATHNE 35
=80 kg/ 1, BIMERALFEFE =60 ke/ I, BIK B 1]
=15 min,

EHLZ ARk ERPRG, 2EPES,
=fEBEVER AR E B RERE ERE) .
260 mm x 300 mm Wy FLEEH 4 0.6 ~ 0.7
m/min, H AL AR S, R R A P K
CiMo AEME AR BE (R EERS RZERBRE
2.%3) , EHF VR AKBEKRABEITZ,

R2 42CrMoA FEPTER S M HE
Table 2 Ingredient and basicity of shieding flux for steel
42CrMoA

BRI /% Wi
ALLO, Si0, Ca0 MgO Fe,0, R,O F ¢ (R
4.77 33.35 21.61 1.73 1.02 8.79 5.87 14.50 0.65

£3 42CrMoA fFRFEYEMEEEIEER
Table 3  Physical properties of shielding flux for steel

42CrMoA

1350C 1300C H,0/ 0.15~1mm $B/ b I-v4
BE/s HiEPa-s) % BE/% (grem™>) T
46 0.473 0.28 95 0.66 1078

2 BEMBARKOSEDRNIH

2.1 ZEYEHEIN

42CrMoA ALEMAERR 15 h I h , K EBHA
B EFIEERA, SREBRREIET G, £
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Fig. 1 Macromorphology of nodules: (a) Slug whole sample; (b) Stopper nodule; (¢) Submergrd noxzle nodule
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B2 SYRYIEAMEEIEN: () EELERMERE; (b) BRELERYTE; (C)RARKOLERY

Fig.2 Morphology of nodules, scanning electron microscope: (a) Stopper nodule surface; (b) Stopper nodule layer; (c¢) Submerged nozzle
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Fig.3 EDS of inclusions about nodule: (a) Stopper nodule surface; (b) Stopper nodule layer; (c) Submerged nozzle nodule
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®4 SMUTRETESL/ %

Table 4 Elemental atomic percentage for nodule /%

KPR, 2 HLIE B 5 5

Al Si Ca Fe K Na Mn Ti

M, BEREERL A

R, IR R BeMEwTR

EHEMEYMEE  46.31 2.37 14.89 18.45 2.18 -
34.88 1.87 26.45 7.9
BAZXKOWEY 46.88 2.80 40.07 - 7.49 2.75 - - - -

1.04 13.12 0.89 0.75
28.90 - - - - -

Mo NS BELINA
REEB TR, &
HARLEZERAKSENTE. HRIRMAS
BRIREAERE ALO, ERARFTESL, IR TBMKE
ESHERAR, A XKW ALO, BARIFEK
BTHLE EEFEFIBPEFHRBEAN
Ca0 - 2AL,0, KEGHEMELRIYIM AL O, FRZY)
EERBELLRE, EREE L REWEFEHT
#o BGLBREF LB N T RIELET, X b E 4
bk O R T REE, EEEL ERRYE
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KO EREBEMR. X 42CMoA FEMET

BRI BN RKSESRETT AT, Ca/Als
HILLE 0. 072, Als/Al FJ LA 0. 77, B AT A
RS SRR, SAEBCREE
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SEBEHTEO 18% ~0.28% , FET REH i —KHL
BRARHE, B BB AR, P R ERE
A8 <200 x1075,
3.2 ERSHERER

X R % 0.07% < [Cal/[Al] <
0.1% ~0.15% B, = BB e 249 FE N CaO -
6ALO,, EH I BEG R KO LEE; H[Cal/
[Al] >0.1% ~0.15% B}, £ MR Y LB B K
FE S 7Ca0 - 2AL0,, K KB MKWk, 7T
SEeRESUK D498, BiA SR inRE A4k
FEMGETERER,2C0MA SEARFESEE
%172 0. 020% ~0. 030% , 454 B #:%7:0. 001 5% ~
0.0030% , ZEGHRBANIRENES KO
ERM TR ALO,-C R, SENRAS Rk ERERM
KO, ERE™EHTIEFH, 42CrMoA HHE
MEHESHNES iR, AEE Ca/Als >0.1,
Als/Al >0.9 FafRNK BLEBR, B EMA B B &
et R S R E T & & MANF , B KE SR E R
BAREER LF e i sMaE St B, ¥ LF 13k
BFE B 10 min ZEK B 15 min, fRUEJe 229 b B ET
6], 42CrMoA SIEHRE RS K 6,
3.3 HFHFRTEHELZES

FRAMEANEE TS, FERABRAETE
B, TEMRABEE SR M. AREENT
K OB R, KK O AR BRE N &

#5 2CrMoA RAETNIESHESYE
Table 5 Parameters of calcium and aluminum before and
after adjustment of steel 42CrMoA

BH VA AELE
Ca/Als 0.065 0.12
Als/Al 0.83 0.92
Als/% 0.020 0.023
Al/% 0.024 0.025
Ca/% 0.001 3 0.002 7

6 42CrMoA IR AL 5 FW B
Table 6 Ingredient and basicity of refining slag for steel
42CrMoA

BB/ % BE
Si0, ALO; Fe Ca0 MgO P S MnO TiO, (R)
12.39 12.04 0.99 57.88 5.62 0.32 0.8 0.06 0.86 4.67
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