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Grinding Hardening of 30CrMnTi Gear Steel
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Abstract: The gear steel 30CrMnTi is widely used for the fabrication of gear. In order to improve the anti-fatigue performance
of the gear and clarify the effect of grinding process parameters on the surface grinding-hardening, symmetrical grinding
experiments on 30CrMnTi were carried out. Microstructure and thickness of the hardening layer, surface micro-hardness and
residual stress at different grinding speeds and depths were analyzed. The results show that the hardening layer of gear steel
30CrMnTi is formed in grinding procedure, and its microstructure includes acicular martensite, carbide and residual austenite.
In the hardening layer, the microstructure of the martensite becomes coarser from the surface to the inner, and the micro
hardness increases firstly and then decreases along the direction. The thickness of the hardening layer increases with the
increase of grinding depth and speed. The surface micro hardness is increased by 2%-13% after grinding. Specifically, it
increases with the decrease of grinding speed or the increase of depth. The residual stress on the grinding process is tensile
stress, which gradually transforms into compressive stress when the depth reaches a critical value. The value of the residual
compressive stress on the grinding surface decreases with the increase of grinding depth and speed. The gear steel 30CrMnTi
can be hardened by the appropriate grinding parameters.
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Fig.l1 Schematic diagram of grinding experimental equipment
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Table I Main composition of 30CrMnTi (W/%)

Element C Si Cr Mn Ti

Content 0.24—0.32 0.17-0.37 0.80-1.10 1.00-1.30 0.04-0.10

2 30CrMnTify#4 R A
Table 2 Material properties of 30CrMnTi

Physical property Parameters
Tensile strength, o, / MPa =1470
Reduction of area, y / % =40
Elongation, ds/ % =9
Impact energy, Ay, /J =47
Impact toughness, oy, / (J:cm™) =59 (6)
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Table 3 Test conditions of grinding hardening

Factors Parameters
Wheel diameter / mm 400
Grit designation 46

Grinding speed, v,/ (m's™") 15.2,17.8,20.3,22.8,25.3

Grinding depth, a,, / pm 10, 30, 50, 70, 90

Table speed, v,, / (mm-min™") 1200
Grinding method Up-grinding
Cooling Dry

10 um

(a) Surface layer before grinding

(b) Surface layer after grinding
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Fig.2 Microstructure of the surface and inner of 30CrMnTi
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Fig.3 Microstructure of longitudinal section of hardening layer

after grinding
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Fig.4 Microhardness of sectional original workpiece
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Fig.7 Influence of grinding parameters on surface micro hardness
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