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Analysis on Ring Pattern Macrostructure of ®300 mm S53 Ageing
Strengthening Martensitic Steel and Process Improvement

Dong Xiaoliang' Zhang Xiuli' Xu Guangpeng' Ruan Dong' Fei Sanlin' Cao Guang’ and Liao Kai’

(1 Daye Special Steel Co Ltd. Special Metallurgical Products Research Institute Huangshi 435001;

2 Hubei Provincial Key Laboratory of High Quality Special Steel Huangshi 435001;
3 Huangshi Product Quality Supervision and Inspection Instition Huangshi 435000)

Abstract A ring-shaped pattern macro-structure in ®300 mm forged bar of S53 steel melting by a 6 t vacuum con—
sumable enectrode furnace is found analysis by structure and SEM shows that segregation of Cr Mo and other elements is
the cause of ring pattern formation. By vacuum consumable smelting parameters adjusted the droplet short circuit time re—
ducing from 0.8 s to 0.3 s on average the voltage value decreasing from an average of 26 V to 25 V the melting rate de—
creasing from an average of 6 kg/min to 4.8 kg/min the current value decreasing from an average of 11 500 A to 7 500 A

helium pressure reducing from an average of 600 Pa to 300 Pa the ring pattern structure of S53 steel is eliminated.
Material Index S53 Ageing Martensitic Steel Vacuum Consumable Ring Pattern Segregation
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Table 1 Chemical composition of S53 steel/ %
C Cr Ni Ti Mo Co W S P Si Mn
0.18~0.25 9.0~11.5 5.0~6.0 <0.02 1.5~2.5 13.0~15.0 0.5~1.5 =<0.010 <0.010 =<0.10 =<0.10
0.23 9.5 5.3 0.04 2.3 13.5 1.0 0.002  0.004 0.06 0.03
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Fig. 1 Ring pattern morphology of macrostructure of $300 mm S53 steel rolled VAR in—

2 S53

Fig.2  Microstructure morphology of macro ring pattern of S53 steel: ( a) longitudinal; ( b)

cross section
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Fig.3 S53 steel ring pattern structure energy spectrum analysis SEM
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Tabal 2  Original process and improved process smelting
parameter values of 6 t vacuum consumable electrode fur—

nace
KA
/ / /
A (kgemin’') V /s /C /Pa
4 11500 6.0 26 0.8 32 600
Fig.4 Flow sheet control diagram for vacuum consumable elec— 7500 4.8 25 0.3 32 300
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Fig.5 Sectional drawing of simulate metal bath for 6 t vacuum consumable electrode furnace: R
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Fig.6  Original process and improved process parameters for 6 t vacuum consumable electrode furnace: ( a) melting rate; ( b) current;

( ¢) melting drop short-eircuit time; ( d) voltage



T2 - 43

(1) ®300 mm S53

Cr.
Mo
(2)
0.8 s
10pm 0,35 26 V
7 $53 @300 mm () (b) »y . 6 kg/min
Fig.7 Morphology of macro-structure ( a) and micro-structure ( b) of S53 steel ®300 4.8 kg/min
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