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Analysis of Hard Point Defects of 20CrMnTiH Gear Steel
@120 mm Product and Improvement Measures

Feng Nian
( Laiwu Branch Co,Shandong Iron and Steel Group Corporation , Laiwu 271104 )

Abstract The causes of hard spot defects in cutting process of 20CrMnTiH gear steel ®120 mm product were sys-
tematically analyzed by metallographic microscopy ,scanning electron microscopy and energy dispersive spectrometer. The re-
sults show that the main cause of hard spot defects in gear steel sawing process is the aggregation of large inclusions of 30 ~
80 jum in gear steel round bar. The main inclusions are Al,Q; inclusions and TiN inclusions. By controlling the dissolved ox-
ygen content of 120 t converter tapping steel less than 200 x 10, adjusting the parameters of caleium and aluminium
(0.015% ~0.025% A1,0.001 5% ~0.002 0% Ca) at refining end point, reducing nitrogen absorption during continuous
casting, decreasing casting liquid temperature from 1535 “C to 1 525 °C and optimizing secondary cooling water to acceler-
ate the solidification of steel, the hard point defect in 20C:MnTiH gear steel produced by converter is eliminated.

Material Index 20C:MnTiH,Hard Spot,BOF, Al,O; + TiN Inclusions, Parameters of Calcium and Aluminum
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Table 1 Chemical composition of steel 20CrMnTiH /%

TiE C Si Mn P

Ti Cr Cu Ni Al

W 0.18-~0.23 0.17-~0.37
i 0.18~0.21 0.18-~0.25

0.80~1.10 =<0.030 =<0.035 0.04-~0.10
0.95~1.05 =<0.025 =<0.020 0.045~0.070 1.05~1.10

1.0~1,30 <0.20 =0.25 0.015~0.060
<0.20 <0.25 0.015~0.040
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Fig.1 Macro-morphology of hard point defect of sample

B2 BEABEAST: (o) BAALTEAR (b) B AL BRI 204 (o) BE AL S AR 0
Fig.2 Hard point defect analysis;(a) hard point morphology; (b) energy spectrum analysis of hard points; (¢) metallographic analy-

sis of hard point
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Fig.3 Microscopic morphology of inclusions; (a) metallography around hard point defect;

(b) locally enlarged inclusion morphology
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Fig.4 Scanning electron microscope morphology of Inclusions; (a)Al,0,;(b) Al,O; and TiN; (¢) TiN composite inclusion
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Table 2 Elemental atomic percentage of inclusions /%

L3y A 0 Mg Al C N Fe S Ca Ti Cr Mn
65 41.76 - 42.24 4.36 - 11.26 - - 0.38 - - -
80 31.19 8.65 15.74 17.21 8.75 9.23 6.47 0.25 0.31 1.90 - -
82 - - - 5.42 21.48 3.25 - - 68.09 0.91 -
43 - - - 5.14 21.33 2.31 - 69.33 0.81 - -
44 35.76 23.51 3.76 6.21 - 1.54 4.62 1.18 21.82 - 1.59
45 5.97 11.96 2.07 12.98 - 33.88 15.86 4.03 6.62 0.72 5.54




- 20- 1B

40 B

F3 RUMBRP BIEPESSMEE
Table 3 Composition of converter refining slag and basicity before and after optimizing

PR %
A Ca0 $i0, Mg0 ALO, Fe0 + MO WEE(R)
S AL BT 44.05 14.88 7.73 1.54 13.4 2.96
b ibs 43.44 13.64 7.74 1.48 13.14 3.18
LF ¥ B EILas 52.6 14.6 6.48 11.8 0.89 3.4
LF iR s 56.64 12. 61 7.06 14.4 0.83 4.49
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