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Abstract: For a steel factory production of 55SiCr spring steel, the reduction of area of the oil quenched and tempered treat-
ment wire rod after processing is less than 40%, which affects the subsequent spring coiling process and the service life of
the spring. The casting billet and wire rod were evaluated by methods of low-magnification pickling test, tensile test, oil
quenched and tempered treatment, drill cuttings test, etc, it was found that the center segregation of the casting billet was
the main cause of poor drawing performance. Through the optimization test study of continuous casting process, the results
showed that high superheat had a significant effect on the segregation of billet and the drawing performance of wire rod.
When the superheat was 35 ‘C compared with 18 °C, the reduction of area and elongation increased by 2% and 0. 8% respec-
tively. The electromagnetic stirring current of the mold was increased from 150 A to 320 A, and the center equiaxed grain
rate was increased from 8%-8. 5% to 10. 5%, but the average center carbon segregation index also increased. When using
the same mould electromagnetic stirring technology, reducing the electromagnetic stirring intensity at the solidified end was
beneficial to improve the center segregation. When the average center carbon segregation index of the slab decreased from
1. 10 to 1. 02, the reduction of area of the oil quenched and tempered treatment wire rod increased from 39% to 47%.
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Table 1 Main chemical composition of 55SiCr steel %
C Si Mn Cr P S
0.54~0.57 1.40~1.50 0.62~0.72 0.60~0.70 <0.015 <0.010
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Table 2 Electromagnetic stirring process test scheme
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WiZ/Mz  RW/A O WiE/MHz  HA
1* 39 2.5 320 9 300
2 36 2.5 150 9 300
3# 34 2.5 150 9 200
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Fig. 1  Drill sampling scheme
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Fig. 2 Macrostructure sample of casting billet under different

superheat: (a) superheat 18 ‘C, (b) superheat 35 C, (c) su-

perheat 42 °C
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Table 3 Macrostucture sample rating of casting billet un-
der different superheat

sere gifm I TR e s

18 1 0.5 - 9
35 1 0.5 1 7.11
42 1 0.5 1 6.42
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Table 4 Mechanical properties of ¢$11 mm oil quenched

and tempered treatment wire rod of casting billet under dif-

ferent superheat

N . JRARSREE PR, W dds v

i IEC P MPa /% M R/%
18 1302 1569 345 103
35 1388 1585 36.5 11.1

1000 pm
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A1 (a) 7 #UF 18 °C, (b) 3 U 35 °C

Fig. 3 The longitudinal section metallography at 1/2 of oil

quenched and tempered treatment wire rod under different su-
perheat : (a) superheat 18 °C, (b) superheat 35 °C
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Fig. 4 Macrostructure sample of casting billet under different test schemes: (a) 1*, (b) 2%, (¢) 3*
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Table 5 Macrostructure sample rating of casting billet un-
der different test schemes

WS AL TDER AR R %
1 0.5 1.0 10.5
2 1.0 0 8.0
3 L5 1.0 8.5

6 5 B A B D A7 48 B0 0.96~1.08 , - 24 1 #7 15 %
91020 =AKEE 145K 585 110 7 34 D A
18 B R, 3430 5 B sk 1) SF- 2 D AT A8 E /D
A 36 285 R nT LA B Bl 45 o A R AR i F R
P %) 3G T, B R 0 B e AT S B0 B T
kT

1.3
I 25%~75%

b
o
Red
=3

BRICE AT 5
= - i

0.91

r 3 3
K5 SRR TR £

Fig5 Center carbon segregation index of casting billet
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Fig 6 Relation between center carbon segregation index of
casting billet and reduction of area of oil quenched and tem-

pered treatment wire rod
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