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Temperature Distribution of Workpiece Varying with Grinding Condition

Man-Kyung Ha', Jae-Seob Kwak and Tae-Kyung Kwak ™~

ABSTRACT

Grinding temperature between a grinding wheel and a workpiece surface, rising rapidly during a machining
operation, has bad effects on a surface integrity such as the burning, the residual stress and the crack. In this
study, the temperature distribution was obtained briefly by the finite element method and the grinding temperature
of a workpiece varying with the grinding condition was measured experimentally. For obtaining the grinding
temperature, a thermocouple method was applied. Three thermocouples were inserted in a surface of each
workpiece. Changed grinding conditions were the depth of cuts, the feedrate, the dry and wet grinding, the up and
down grinding and the number of pieces.
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Fig. 1 Two dimensional thermal model of the
surface grinding process
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Fig. 2 Finite element model of the workpiece used in

the simulation (element size : 0.5mm * 0.5mm)
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Table 1 Simulation conditions

Item Condition
Workpiece velocity Vm : 0.2 m/s
Contact length L: 2236 il
Heat flux Q : 54.78 MW/’
Density p:  7840. kg/m'
Conductivity K 50 W/mT
Specific heat C,: 460 JkgC
Poisson's ratio v: 03
Thermal expansion a: 0.000015 m\mT
Young's modulus E: 220 Gpa
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Fig. 3 Temperature distribution of workpiece
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Fig. 4 Deformation and Von Mises stress of
workpiece
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Table 2 Experimental specifications and conditions

Item Specifications and conditions

Horizontal spindle type -

Grinder surface grinder

Wheel WA100LmV

. Shell lubricant
Fluids (Soluble type, 10:1)
Wheel speed 1,800rpm
Table speed 2, Sm/min
Depth of cut 10~404m

Grinding method : Up & down, Dry & wet

Thermocouple K-type (0.65mm)
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Fig. 6 Experimental results of temperature on the
surface of workpiece
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Fig. 7 Variation of temperature in accordance with
depth of cut (Dry grinding)

AHAoR Aol Zor Holw D23 7MFE
o] xuly FHAo] HAS R Fe RoE A}
o)A Fig. 8ollA Bl A& AYolet At
2o W2 FALHS FH Rolrk. Yo
7t FNETE FAEHL SIS Bolal o4l
kgt WM E S-S 4 5 AAgh =3
48 Aak &g At M ek Aato] ek A
2kof] s of 204 E & A4E S el n gl
t}. o]4e] Fig. 7% Fig. 8& & u gag9e 44t
Ha A3 BAV JeS dFEsich A8 ew
AAE L olFEHEe v Astal Az old i

250

B 2m/min
Y 5Sm/min

Normal fo_{ce(N)
z 8
o o

[=
[=]

@
o

Depth of cut( )

(a) Table speed change

63

Depth of cut(ym)

(b) Up and down grinding

Fig. 8 Normal force versus grinding conditions
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Fig. 9 Variation of temperature in accordance with
depth of cut (Wet grinding)
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