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A Study on the Prediction of Thermal Deformation

Using Temperature Analysis in Surface Grinding Process

YA, AR ohete), 2

B(ZF L), SXS(R40)

ABSTRACT

The thermal deformation of a workpiece during grinding is one of the most important factors that
affect a flatness of a grinding surface. The heat generated in one-pass surface grinding causes the

convex deformation of a workpiece. Therefore, the ground surface represents a concave profile. In the

analysis a simple model of the temperature distribution, based on the results of a finite element method,

is applied. The analyzed results are compared with experimental results in surface grinding. The main
results obtained are as follows: (1) The temperature distribution of a workpiece by FEM has a good
agreement with the experimental results. (2) The bending moment by generated heat causes a convex

deformation of the workpiece and it leads to a concave profile of the grinding surface.
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Fig.1 A Model of Finite Element Calculation
(Number of Nodes : 650
Number of Elements : 588)
@D : Constant heat flux boundary condition,
® ® @ ® : Convection boundary condition
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finite element calculation

Density P 7.80%x10° kg/m°
Specific heat c 485 J/(kg - K)
Thermal conductivity A 515 W/(m - K)

Convection heat transfer
00263 W/m - K

coefficient h

4 BB N MEuY
Grinding Wheel Vs

Workpiece \ /

Vw —= ray

e

/ cnl Ben2 Rcns fend Bens feng

Thermocouple
¢ CA Type )

A/D boord

=Ee )

FC

Fig.4 Experimental Setup
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Table 2 Experimental conditions

Dry
Grinding Method One-pass
Up cut
Wheel WARBOK7V
Workpiece material S45C
Workpiece dimensions 100x25x25
Wheel speed V 2724 rpm
Table speed v 6 m/min
10um, 15¢m
Depth of cut t 20 4m, 30 #m
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