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Development of Bearing Sulfur Steel XGMILA40Cr for Drill
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Abstract The production flowsheet of developed 0.020% ~ 0.060% S steel XGMIAOCr (/% : 0.38 ~ 0.44C,
0.17 ~0.308Si, 0. 60 ~0. 80Mn, <0.035P, 0.020 ~0.060S, 0.90 ~ 1. 10Cr, =<0.01Al) for drill bit at Xingsteel is 50 t
BOF-LF-285 mm x 320 mm bloom casting-hot-rolling to ®12 mm wire rod. The cutting test on 0. 027% S steel XGMLAOCr
and 0. 006% S steel MLAOCr with cutting feed rate 0. 015 mm/r, depth of cut 0. 1 mm and cutting speed 12 ~ 30 mm/min
has been carried out. Test results show that the cutting performance of steel XGMLAOCr is better than that of steel MLAOCr,
i. e. its turning chip length is 1/5 ~3/5 that of steel ML40OCr; the heat productivity of steel XGMIAOCr during cutting
process is lower than that of steel MLAOCr, its blue turning chip ratio is 10% but that of steel MLAOCr is up to 70% ; and
the cutting deformation coefficient of steel XGMLAOCr is lower than that of steel MLAOCr and its surface roughness ( Ra
10.2 pm) is better than that of steel MLAOCr (Ra 22.4 pum). The mechanical properties of steel XGMLAOCr is about e-
qual to that of steel MLAOCr, its mechanical properties quenched at 870 °C and tempered at 500 °C are tensile strength
1 082 MPa, reduction of area 70% , HRC hardness value 40 and impact energy Ay, 72 J.

Material Index Bearing Sulphur Steel XGMLAOCr, Cutting Test, Chip Breaking Performance, Turning Chip Color,
Cutting Chip Deformation Coefficient, Surface Roughness
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Table 1 Chemical composition of tested steels /%
FiH p C Si Mn P S Cr Al T[O]
b MIAOCr 0.38~0.44 0.17~0.30 0.60~0.80 =0.035 =0.020 0.90~1.10 =0.020 -
o XGMI40Cr 0.38~0.44 0.17~0.30 0.60~0.80 <0.035 0.020 ~0.060 0.90~1.10 =0.010 -
R MIAOCr 0.39 0.24 0.63 0.010 0.006 0.92 0.033 0.0016
XGMIAOCr 0.40 0.25 0.61 0.008 0.027 0.91 0.008 0.004 8
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Fig.1 Morphology of structure (a) and MnS inclusions (b) in ®12 mm coil
of steel XGMIAOCr

%2 XGMLAOCr #1 MLAOCr 12 4fth A 3 MnS e &%
F A B R

Table 2 Rating and number of A series MnS inclusions in
wire rod of steel XGMIL40Cr and MIAOCr
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Fig.2 Morphology of cutting chip of steel XGMIAOCr and ML40Cr in ®12 mm wire
rod
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Table 3 Color of turning chip of steel XGML40Cr and
MILA40Cr with different cutting speed
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Fig. 3 Variation of chip deformation coefficient of steel
XGMIAOCr and MLAOCr with cutting speed
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Fig.4 Morphology of section of wire rod after turning: (a) steel
XGMLAOCr, surface roughness Ra 10. 2 um and (b) steel ML4OCr, sur-
face roughness Ra 22.4 um
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