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SPECIAL STEEL
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# E %M 8620RH(K) (/% :0.18 ~0.22C,0.17 ~ 0. 265i,0. 70 ~ 0. 90Mn, <0. 025P,0. 015 ~ 0. 025S,
0.4 ~0. 6Cr,0.4 ~0.7Ni,0. 15 ~0. 25Mo,0. 015 ~0. 045A1, <0. 010 ON) (37445 Hi 2% 60 t BOF-LF-VD-300 mm x 360
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A 15 ~25 C  ACER BB S BE T, 6 8620RH (K) HAMAE K W& Rh R <60% REE
82.93%,

X§@iA 60 t BOF-LF-VD-300 mm x 360 mm #53f  $5§340 8620RH(K) RIFEANEFEE LTEHELR

Process Practice to Increase Qualified Rate of Internal-Controlled
End-Quenched Hardenability of Gear Steel 8620RH( K)

Gao Ju', Ding Zhijun® and Li Hui®
(1 School of Qian’an North China University of Science and Technology, Qian’an 064400 ;
2 Shisteel Co, Hebei Iron and Steel Co, Shijiazhuang 050000)

Abstract The steelmaking flowsheet of gear steel 8620RH (K) (/% : 0.18 ~0.22C, 0.17 ~0.26Si, 0.70 ~
0.90Mn, <0.025P, 0.015 ~0. 025S, 0.4 ~0. 6Cr, 0.4 ~0.7Ni, 0. 15 ~0.25Mo, 0.015 ~0.045Al, <0.0100N) is
60 t BOF-LF-VD-300 mm x 360 mm casting bloom. The BOF end residual elements and tapping amount of steel, alloying
adding amount in refining process, adding N method in VD process and carbon segregation of casting bloom in original
process have been analyzed, it is obtained that the main causes of hardenability band width AHRC 4 ~5 being on low side
in end-quench test are BOF liquid tapping amount not stable, higher superheating temperature extent of liquid in tundish,
lower qualified rate of internal controlled compound of liquid and higher casting bloom carbon segregation index. With using
the process measures including stabilizing BOF charging and tapping amount, blowing nitrogen to increase nitrogen in liquid
in LF, idle hot ladle adding covering plate, controlling tundish liquid superheating temperature 15 ~25 °C, and optimizing
casting electromagnetic stirring parameters, the qualified rate of internal-controlled end-quenched hardenability of steel
8620RH(K) increases from original <60% to 82.93%.

Material Index 60 t BOF-LF-VD-300 mm x 360 mm Casting Bloom, Gear Steel 8620RH(K) , Qualified Rate of In-
ternal-Controlled End-Quenched Hardenability, Process Practice
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Tablel Standard and internal-controlled requirement of chemical composition and end-quenched hardenability of steel

8620RH(K)

RS/ %

WA

C Si Mn P S Cr Al Ni Mo

N AHIEK

_ 0.18 0.17 0.70
Wl <

0.19 0.20 0.78
Wi <

0.015 0.40 0.015 0.40 0.15
0.22 0.26 0.90 0.025 0.025 0.60 0.045 0.70 0.25
0.015 0.53 0.027 0.45 0.16
0.21 0.24 0.82 0.020 0.023 0.57 0.037 0.49 0.18

< J(1/16 F~})HRC =43 ~48,J(3/16 ¥~ )HRC =35 ~41,
0.0100 J(5/16 %+ )HRC =26 ~34, J(8/16 %~} )HRC =21 ~28

0.0050 J(1/16 3~} )HRC =44 ~47,1(3/16 ¥~} ) HRC =36 ~40,
0.0090 J(5/16 F~})HRC =28 ~32,J(8/16 ¥} )HRC =23 ~ 26
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Table 2 Data of control conditions of BOF end residual el-
ements content in liquid of steel 8620RH(K) , 815 heats

%H PREER L8 dith/%
Sn/% <0.012 41 5.03
A% <0.012 29 3.56
B/% =0.000 5 59 1.24

%3 8620RH(K) AT EHHMKPESSY

Table 3 BOF steelmaking parameters for steel 8620RH
(K) before process improvement

5 Bk BE B meR  mER
AR RAR AR Wk
B/Mi 51.50 3.1 58.70 980.8  55.00
- I 58.00 7.8 65.40 1142.3 65.15
FHE  56.18 7.1 63.24 1044.4  61.25
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Table 4 Statistics superheating temperature extent of liquid
in tundish of steel 8620RH(K) before process improvement

S K R BRI Bl L /%
<15% 15-~25 C >25<C
8620RH(K) 7.5 4.7 7.6
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Fig.1 Distribution of carbon segregation index along horizontal

center line of cross section of 300 xmm % 360 mm casting bloom of

steel 8620RH(K) before process improvessent
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Table 5 BOF steelmaking parameters for steel 8620RH(K)
after process improvement

% gk B B WM R
BAR BARA EABN Btk t
B/ME  55.30 7.00 61.56 1025.6 60.02
|if  57.10 7.50 63.78 1045.8  60.98
il 56.34 7.35 63.69 1038.6 60.59

6 8620RH(K)HRM M <efmsay
Table 6 Adding nitrogen model of steel 8620RH ( K) by
blowing nitrogen
LF %ﬂﬁﬁ/ LF %M%EJJ/
min a

LF R ER B/ VD LEZwE/
(L-min-!) min
150 ~ 500

6 ~10 0.7~1.4 6 ~12
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Table 7 [N] in tundish for steel 83620RH ( K) after blo-
wing nitrogen

LF g rHE/ LFkEES, REE[N]/ W[N]/
min MPa 10-¢ 10-¢
6~10 0.7~1.4 55 ~90 50 ~90
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Fig.2 Distribution of C (a) and C segregation index (b) along horizontal center line of 300 mm x 360 mm casting bloom of steel

8620RH(K) after casting process improvement
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Table 8 Comparison between original and optimal casting
parameters of steel 8620RH(K)

ME 3R M-EMS 3JFEMS f#/ KB/
(A/Hz)

Vi 14

(A/Hz) (m-min~') (L-kg™!)
E&%  2202.2  150/8 0.55 0.23  31:47:22
BiES% 160/2.2  200/8 0.55 0.20 32:43:25
0.0220
10.0215
1 0.0210 R
s 1 0.0205
o\/ 1 0.0200
1 0.0195

0.220 = + 0.0190
0216

0.212 }
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3 EESPRILBHFENALL/A4 C TS FBRMAA
Fig.3 Distribution of C and S content in casting bloom at 1/4
of diagonal line after casting parameters improvement
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