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Abstract In order to optimize the titanium alloy workpiece surface finish and reduce the deterioration effect of surface
residual stress caused by temperature gradient during grinding , a optimization of grinding process based on electromagnetic induc-
tion preheating was proposed. Firstly, the corresponding grinding process was modeled by 3D finite element method, and the
grinding process under different grinding parameters and conditions were simulated and analyzed. Secondly, the results under
different grinding parameters and conditions were analyzed to determine the influence mechanism of different parameters and
conditions on grinding results. Finally, a set of simulation parameters were selected for corresponding experimental analysis and
compared with the simulation results. The results show that the grinding process based on electromagnetic induction preheating
can optimize the distribution of residual stress on the workpiece surface to a large extent, and the previous inference about the
deterioration effect of temperature gradient in the grinding process can be verified by the corresponding results.
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Tab. 1 J-C constitutive model parameters of Ti6Al4V titanium alloy

A/MPa B/MPa c n m £

782.7 498.4 0.028 0.28 1 1x107°
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Tab.2 J-C failure parameters of Ti6Al4V titanium alloy
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Tab.3 Physical parameters of Ti6Al4V titanium alloy and the grinding wheel used

YIHPERE Physical property

Ti6Al4V £k44: Ti6A14V titanium alloy i Grinding wheel

PN Z L Coefficient of thermal expansion/ [um/(m-“C)]
AL S H Thermal conductivity/ [W/(m-°C)]
FPAR R Elastic modulus /MPa
FEAAZE Specific heat capacity /[J/(kg+ °C)]

FJE Density /(g/em?)

WIHA EE Poisson’s ratio

a(T)=22x10°T + 8.6 x 10°° 49
A(T) = 7.039¢"017 50
E(T)=0.714T + 113375 534
Cy(T) = 505.64¢""™" 40
4.43 1.19

0.34 0.25
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Fig. 2 Grinding simulation model
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Fig. 10 Change of the grinding temperature under different grinding methods
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Fig. 12 Distribution of surface residual stresses under different workpiece velocities
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Fig. 13 Distribution of surface residual stresses under different grinding depths
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Fig. 14 Distribution of surface residual stresses under different grinding methods
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Fig. 17 Experimental results of distribution of surface residual stresses under different grinding methods
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