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Development of Gear Steel 20CrMnTiH with Narrow
Hardenability Band

Liu Nianfu
( Department of Special Steel Manufacturing, Baosteel Special Steel Shaoguan Co Ltd, Shaoguan 512123)

Abstract The production process flowsheet for developed gear steel 20CrMnTiH with narrow hardenability band is
metal pre-desulphurization-130 t BOF-LF-RH-280 mm x 280 mm bloom casting-rolling to ®60 mm round bar. With de-
signed interior composition (/% ; 0.18 ~0.20C, 0.20 ~ 0.30Si, 0.90 ~ 0.98Mn, =0.025P, <«0.010S, 0.05 ~
0.07Ti, <0.00150), setting mold electromagnetism stirring parameters 200 A, 2.5 Hz, controlling casting speed 0. 62
m/min, liquid superheating extent 15 ~ 30 °C, the examination results show that the chemical composition is stable, the
oxygen content in steel <11.3 x107°, the rating of nonmetallic inclusions < 1.0, the rating of banding structure =<2.0
and the AHRC value of hardenability band <3.5 to meet the requirement of products specification.

Material Index Gear Steel 20CrMnTiH, Narrow Hardenability Band, 130 t BOF-LF-RH-280 mm x 280 mm Bloom

Casting, Product Development
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Table 1 Requirement for micro- and macro-structure and properties of steel 20CrMnTiH
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Table 2 Requirement for chemical composition of steel 20CrMnTiH and internal control composition / %
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Fig.1 Distribution of carbon content in gear steel 20CrMnTiH
at cross section of 60 mm products
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Table 3 Analysis results of ®60 mm products of gear steel 20CrMnTiH /%

bf | C Si Mn P s Cr Ti Cu Ni Mo B 0
- 0.18~ 0.20~ 0.90 -~ 1.10~  0.05~ -6 -6
BIHAE ), 0.30 0og  S0.025 <0.010 ;¢ 0.07 <010 =<0.10 =<0.10 <3x107° 15.0x10
1 0.19 0.24 0.93 0.011  0.003 1.13 0.054  0.02 0.0l 0.01 1x10™® 11.3x1078
2 0.19 0.25 0.94 0.013  0.004 1.14 0.046  0.02  0.01 0.0l 1x107% 9.7x107¢
3 0.19 0.25 0.95 0.015  0.003 1.13 0.052  0.01 0.01 0.01  2x107% 11.1x10°¢
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Table 4 Rating of micro- and macro-structure of steel
20CrMnTiH ®60 mm products
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Fig.2  Morphology of banding structure of steel 20CrMnTiH
®60 mm products
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Table 5 Impact energy and HBW hardness value of steel
20CrMnTiH ®60 mm products

P60 mm [B LUK i (Kyp ) /T HBW Bl
1 100 ~ 124 194 ~207
2 105 ~ 136 194 ~210
3 112 ~138 195 ~201
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Table 6 Hardness value of hardenability test of steel
20CrMnTiH ®60 mm products
®60 mm [FHRHLUK Jy (HRC) Jis (HRC)
1 32.0-~35.0 25.5~28.0
2 32.5-~35.5 25.5~28.5
3 32.5-~34.5 25.0~27.5
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