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Effect of micro-content tellurium on cutting performance of 38MnVS
non-quenched and tempered steel
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(1. Shanghai University Center for Advanced Solidification Technology (CAST), State Key Laboratory of Advanced
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Abstract: In order to explore the mechanism of effect of tellurium modification on the machinability of
non-quenched and tempered steel (NQTS), a sulfide modification test of 38MnVS NQTS with tellurium
was carried out, and effect of tellurium modification on morphology of sulfide and machinability of
steel was compared. The results show that with tellurium addition, the morphology of sulfide in steel is
significantly improved, and the aspect ratio of sulfide decreases. Due to the improvement of sulfide
morphology after tellurium modification, the cutting force during cutting process is reduced, therefore
tool wear is reduced and the generation of chip buildup is prevented as well. Consequently, the work-
piece surface roughness is improved, thus improving the cutting performance of NQTS.

Key words: non-quenched and tempered steel, machinability, tellurium, sulfide
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Table 1 Main chemical compositions of 38MnVS6 steel %
ke C Si Mn P Cr A Ni Ti Te
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Table 2 Ratings for sulfide inclusion in NQTS
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Fig.1 Morphology and energy spectrum analysis of sulf-
ide inclusions
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Table 3 Measurement results of ferrite fraction and mi-
crohardness of the two steels
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Fig. 2 Microstructure of AN and AM steels
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Table 5 Wear of turning inserts for AN and AM steels
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Fig.5 Surface roughness analysis for AN and AM steels
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