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Practice of Process for Optimized Center Segregation to Improve
A-Type Inclusions in Sulfur-Bearing Gear steel QT20CrMo
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Abstract Based on analysis on MnS in ®16 mm rolled products and in 150 mm x 150 mm casting billet of sulfur-bear-
ing gear steel QT20CrMo (/% :0.20C,0. 020S,0. 020A1,0. 95Cr,0. 20Mo) to get the factors to occur non-qualified rating of
A-type inclusions (A, >3 rating and A, >2.5 rating) in steel, it is obtained that the large size MnS inclusions occur-
ring in central zone of casting billet are source of non-qualified rating A-type inclusions in rolled products and the serious
center segregation is main reason of formed large size MnS inclusions in central zone of casting billet. With increasing sec-
ondary cooling water rate from 0. 37 L/kg to 0. 59 L/kg, the billet central carbon segregation index decreases from 1. 12 ~
1.44 to 0.93 ~ 1. 23, the sulfur segregation index decreases from 1.28 ~1.70 to 1. 01 ~ 1. 31 and the size of max network
MnS decreases from 2 000 pum to 1 000 wm. As a result the qualified rate of rating of A-type inclusions in steel QT20CrMo
rolled produets is up 10 100% , and the ratio of =<2. 0 rating of A-type thin inclusions increases from 25. 0% to 97. 0% .

Material Index Sulfur-Bearing Gear Steel QT20CrMo, 150 mm x 150 mm Casting Billet, A-Type Inclusions, Center

Segregation, Secondary Cooling Water Rate
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Fig. |  Morphology of largest A-type inclusions in ®26 mm

rolled products of sulphur-bearing gear steel QT20CrMo at edge
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Table 1 Characteristics of MnS inclusions from surface to

center of cross section of 150 mm x 150 mm casting billet of

sulfur-bearing gear steel QT20CrMo

BRI KR %

{49431 B/ mm HADEBL Rt/um et
0.2 ASELIU R 10 b
15.0 GERD BRI E AR 858 100 x
30.0 R ERR MR 300 Wb
45.0 (SRR ANNEIETN 1 000 B
60.0 P AR | AR 1500 >
75.0 CEIN 2 000 £

100 pm

B2 Eiiiee QT20CMo 150 mm x 150 mm 55045 T MnS 32 224
BT AR B 0.2 mm(a),15. 0 mm(b) (¢),30.0 mm(d) (&) ,45.0 mm
() (g),60.0 mm(h)#175. 0 mm( Hu.0>) (i)

Fig.2 Morphology of MnS inclusions at cross section of 150 mm x 150 mm

casting billet of sulfur-bearing gear steel QT20CrMo, distance from surface 0. 2
mm (a), 15.0 mm (b) (c¢), 30.0 mm (d) (e), 45.0 mm (f) (g), 60.0 mm
(h) and 75.0 mm (center) (i)
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Fig.3  Distribution of carhon and sulfur segregation index of
sulfur-bearing gear steel QT20CrMo at cross section of casting

billet
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Fig.4 Morphology of macrostructure of sulfur-bearing gear steel

QT20CrMo 150 mm x 150 mm casting billet before process opti-
mization
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Fig.5 Distribution of temperature and shell thickness of casting billet with original process ( secondary cooling water rate 0. 37 L/kg)
(a) and optimized process ( secondary cooling water rate 0. 59 L/kg) (h)
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Table 2 Casting parameters of 150 mm x 150 mm billet be-
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Table 3  Secondary water cooling parameters for 150
mm x 150 mm casting billet by optimized process
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Fig.6 Morphology of macrostructure of sulfur-bearing gear steel
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