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Analysis of Surface Defects of High Strength Welding
Wire Steel N2M2T Continuous Casting Billet and
Process Improvement

Su Yongze, Zhang Xingli, Dai Fangyin, Cui Guibo, Chen Xinyan
(Technical Center,Qingdao Branch of CITIC Pacific Steel Research Institute, Qingdao 266000, China)

Abstract: In response to the surface defects such as concavities, deep vibration marks, cracks, and slag pits on the sur-
face of continuous casting billets during the smelting of N2M2T high-sirength welding wire steel in a certain steel plant,
combined with theoretical analysis and actual production conditions on site, an analysis was proposed to analyze the sur-
face defects of N2M2T high-strength welding wire steel continuous casting billets from four aspects: the physical and
chemical properties of protective slag, mold vibration parameter mode, primary cooling water distribution, and N content
in the steel. The analysis results indicate that the surface defects generated by continuous casting billets are mainly related
to the physicochemical indicators of the protective slag, mold vibration parameters, and N content in the steel, but not to
the primary cooling water distribution. Production practice shows that by increasing the alkalinity of the protective slag
from 0.6 to 1. 19, the C content is reduced from 13.51% to 8.21%, and the viscosity is reduced from 0. 666 Pa. s to
0. 156 Pa. s; The deviation rate of mold vibration parameters has been increased from 0. 15 to 0. 20, and the vibration fre-
quency formula has been adjusted from 60+50 V to 90+60 V; Control the N content in steel to <50 x 10, continuous cast-
ing process A N < 7 X 10°; The surface defects of N2M2T high-strength welding wire steel continuous casting billet have
been significantly improved, and the qualification rate of the billet has increased from 85% to over 95%, providing assur-
ance for stable rolling of subsequent steel rolling.

Key Words: High Strength Welding Wire Steel; Casting Vibration Marks; Protective Slag; Corner Cracks; Continuous
Casting Billet
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Table 1 Main chemical composition of N2M2T high strength welding wire steel %o
TiH C Si Mn P S Ni Cu Mo Ti HAbs AT Bt
frifE 0.05~0.15 030~0.90 1.00~1.80 <0.025 <0.025 0.70~1.20 <020 0.20~0.60 0.02~0.30 <0.50
S 0.07 0.60 1.50 0.012 0.008 0.85 0.015 0.40 0.10 -

Fig. 1
cracks, (d) slag pit

BT N2M2T #9865 R T BRI - Ca) BT 1B , (b)) AT [T, (o) FRR AR, () i

Surface defect morphology of N2M2T steel casting billet: (a) transverse depression, (b) vertical depression, (c) corner
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Table 2 Continuous casting process parameters of N2M2T high strength welding wire steel

—¥kE/ (mPh) A HOKE/ (Lekg™) SR EE SRR S A R/ (memin™") K LB/ C
135 0.4 0.15 60+50 V 1.05 25 ~45
x3 FREBEZNFNSERABHRYUBIR
Table 3 N Content and corner cracks in high strength welding wire steel
RS BAIAE w(N)/107° ALk w(N)/1070 1 w(N)/107 SR REUCR %
1 41 58 17 6.3
2 43 60 17 7.0
3 47 66 19 8.2
T 46 61.3 17.67 72
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Table 4 Thermodynamic conditions for the formation of
Ti type inclusions
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Table 5 Physicochemical indicators of crystallizer protective slag before and after optimization

LRA o (R AED / % el
T = - WL o
Ca0 Sio, R ALO, MgO Na,0 K,0 C F Pa.s
ntain 23.95 39.44 0.60 4.36 1.14 9.46 0.26 13.51 5.53 0.666 1104
e 34.96 29.32 1.19 6 0.85 8.08 0.24 8.21 5.86 0.156 1150
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Table 6 — Heat removal situation before and after primary cold water optimization
TEHiH 13 23 37, 43 S 61
A (L)) (RALTT) (ALTT) (AT ) (AR (AR
K (m)/kg 131.7x103 136.8x103 136.7x103 136%103 136.6%103 136.5%103
2= (A/C 3.8 3.6 3.7 3.7 3.7 3.6
A (Q)/) 2.101x109 2.068x109 2.124x109 2.113x109 2.122x109 2.063x109
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Table 7 Changes in depth of vibration marks before and
after optimization

Ty R/ G/ PERBOK SRR RN F

min) A C {E/mm {E/mm  {H/mm
RLA) 1.05 30 2.35 0.11 0.497
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Table 8 N Content and corner cracks in high strength
welding wire steel after optimization

) ﬁw#s rhrtﬂ@% E%igé ﬁ;%%\%@z
w(N)/10 w(N)/10 w(N)/10 /%

1 32 37 5 0.5

2 31 29 -2

3 35 35 0

4 32 38 6 0.6

5 32 34 2 0.2

6 33 36 3 0.3
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