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Process Practice of Gear Steel 20CrMnTiH Production with
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Abstract
aluminium cladding steel,
aud alloving,

3.0, adding Al wire deoxidizing 1o control Als content in liquid steel 0. 020% ~0. 045% ,

Chengde Jianlong Iron and Steel Co Lid,

Chengde 067201)

With the technology operations such a= cateh carbon practice to get LD end { C] 0.05 ~0. 13, pre-adding
silicon-manganese and aluminium-manganese at bottom of ladle before tapping {or deoxidizalion
using slag stopping lechnology and blowing argon in whole phase, controlling LEF refining slug basicity 2.5 ~

alter adding Ti the T] O] <20 x

1077 and feeding silicon-calcium wire in end refining period, the examination results of 13 heats of the steel showed that the

analysis of steel was 0. [7 ~0.22C, 0. 26 ~0. 3451,
and 0. 008 ~0. 0138,

0.90 ~0.98Mn,

the oxvgen content in steel products <20 x 10

1.08 ~ 1. 13Cr, 0.048 ~0.075Ti, 0.015 ~0.021P

“" | nitrogen content <70 x 107, the width of hard-

enability band for J, and J5 was HRUC 4 and each property index met the requirements of standard.
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Table 1 Chemical composition of gear steel 20CrMnTiH /%
Sl C Si Mn Cr Ti P S
[d §5 0.17~0.23 0.17 ~0.37 0.80~1.10 1.00 ~1.30 0.04 ~0.10 <0.035 <0.035
RS 0.19~0.21 0.25~0.29 0.90 ~1.00 1.10~1.20 0.05~0.v7 <0.020 <0.015
g 0.17 ~0.22 0.26 ~0.34 0.90 ~0.98 1.08~1.13 0.048 ~0.075 0.015 ~0.02} 0.008 ~0.013
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Table 2 Analysis of LD end point liquid steel / %

T ¢ P S
B 0.05 ~0.06 <0.015 <0.025
wE G 0.05~0.13  0.015~0.020 0.011 ~0.018
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Table 3 Ingredient and index of LF refining slag

WM L 2 % i

Ca0 Al, O, Si0, FeO MnO H,O0/% %iE/mm
56 ~60 21 ~27 13~17 1.1~3.0 0.1~0.4 <l 15 ~20
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Table 4 Oxygen and nitrogen content in cast billet of gear
steel 20CrMnTiH / %
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LF 4b PR 15 s K

T{O] [N] T{O] [N]

10069 0.001 7 0.009 1 10075 0.001 7 0.005 2
10070 0.001 5 0.009 1 10076 0.001 5 0.004 2
10071 0.001 7 0.008 9 10077 0.001 6 0.004 1
10072 0.00L 7 0.009 0 10078 0.001 7 0.004 3
10073 0.001 6 0.0120 10079 0.001 9 0.0039
10074 0.001 6 0.0110 10080  0.0020 0.003 7

10081 0.001 8 0.004 4
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Table 5 Hardenability of gear steel 20CrMnTiH
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GB/T5216-2004 42 30 13 35 22 13
L 38 34 4 31 27 4
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Table 6 Examination results of inclusion in gear steel
20CrMnTiH,3 heats
- A B C D
N e
EH#r <1.5 2.5 1.0 2.0 0.5 0.5 <1.0 <1.0
2006W-1836 O 1.0 0 1.0 0 0 0.5 1.0
2006W-1837 0O 1.5 0 1.5 0 0 0.5 1.0
2006W-1838 1 1.5 0 0.5 0 0 0.5 1.0
2006W-1839 0 1.0 0 1.5 0 0 0.5 1.5
2006W-1840 0 1.0 0 1.5 0 0 0.5 1.5
2006W-1841 0 1.5 0 1.5 0 0 0 1.5
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