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Improving Sulfide Morphology of Non-quenched
and Tempered Steel 38MnVS6 for Automobile
Crankshaft by Tellurium Treatment

Xuan Kangle, Liu Donglin, Yu Jie, Li Yilong, Gong Baosheng
( Special Steel Company, Jiangsu Yonggang Group Co. , Ltd. , Zhangjiagang 215628 )

Abstract: In order to study the effect of tellurium on sulfide morphology of non-quenched and tempered steel 38MnV5S6 for
automobile crankshaft, 0. 012% Te is added by feeding 70 m Mn-Te wire in the smelting process to achieve the purpose of
tellurium treatment. The nonmetallic inclusions in ®380 mm continuous casting round bloom and @105 mm hot rolling
round bar are studied by metallographic microscope and scanning electron microscope. Through the research, it is found
that the morphology of sulfide is the same in the transverse and longitudinal direction of continuous casting bloom. MnS and
MnTe form eutectic compounds, and the existence of MnTe changes the precipitation morphology of MnS, which can make
the sulfide morphology change to short rod or even ellipsoid, and the overall length and size become smaller performace to

reduce average length from 45 pm to 15 pm. Affer adding 0. 012% Te, MnTe and MnS inclusions occur solid solution, and
the morphology of inclusions is very similar in both size and morphology in bloom and rolled bar, while the sulfide in rolled
bar without Te treatment is obviously elongated with the rolling direction.
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Table 1 Composition of test steel grade/ %

e C Si Mn P s Cr v Ti Ni N Te
S Te 0.38 0.62 1.42 0.010 0.063 0.17 0.11 0.0019 0.13 0.016 -
i Te 0.38 0.62 1.42 0.010  0.063 0.17 0.11  0.0019  0.13 0.016  0.012
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Fig.1 Added 0.012% Te (a) (c) and non-added Te (b) (d), sulfide morphology distribution in 38MnVS6 steel ®380 mm cast

bloom, (a) (b) transverse, (c¢) (d) longitudinal
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C 4.96 4.91 4.49 4.46 5.06 4.75 4.94 6.33 4.83 4.85
] 33.61 33.80 33.28 34.76 34.60 34.61 33.19 32.00 33.13 32.21
Mn 58.80 58.47 58.54 60.78 60.34 60.63 5821 5674  58.15 56.96
0 = = - - i = 0.69 1.10 = 1.15
Fe 2.63 2.81 3.70 = = e 2.96 3.83 3.88 4.82
fo it 100 100 100 100 100 100 100 100 100 100
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Fig. 2

Morphology and energy spectrum composition analysis of inclusions in 38MnVS6 steel cast bloom without Te/%
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Fig.3 Morphology and energy spectrum composition analysis of inclusions in 38MnVS6 steel cast bloom with 0.012% Te
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Fig.4 Longitudinal inclusion smorphology of added 0.012% Te (a) and non-added Te (b) 38MnVS6 steel @105 mm hot-rolled bar
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