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A Study on Heat Source Model to Creep Feed Grinding

Jong Dal Chung*, Hae Do Jeong**, Hon Zong Choi***, Nam Kyung Kim****

ABSTRACT

This study focuses on the energy partition and heat flux distribution in creep-feed grinding. From the
measurements of transient grinding temperature in the workpiece which the thermocouple was embedded, the
overall energy partition to the workpiece was estimated with moving heat source theory using the developed
scalene triangle heat model. The energy partition was calculated as 3.75% in down grinding smaller than 5.3%
in up grinding. Also, the scalene triangle heat model was confirmed as the most optional heat model in
correspond to the experimental data. Then, the heat flux distribution was calculated from temperature responses.
The heat flux is negative behind the grinding zone where fluid was applied. In this experimental result, the
total heat flow to the workpiece per unit width obtained by integrating the positive heat flux was 0.7W/mm

for down grinding.
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Table 1 Experimental conditions

Grinding
. HWCHEON HGN-64CF
machines
Wheel 64A80F15VMF
specification ¢ 305x22% ¢ 127
Grinding type | Plunge grinding
Wheel d
Grinding e(ev S)pee 30m/s
.. S
conditions Table speed
Smm/s
(Yw)
Depth of cut 0.5mm
Fuids 5% soluble oil in water 2 I/s
. S45C
Workpiece

90X 22.5%X9 (I Xh Xxb)

Down Up

\& Power monitor to

wheet spindle motor

Fiuid
application
down grinding

Amplifier and

anti-aliasing fitter
"Personal
| Computer]

N A/D board
Ice point

Thermocouple(d0.254 K type)

Fig. 3 Schematic diagram of experimental equipments
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Fig. 4 Conventional heat source

Fig. 5 New triangular heat source

(=Scalene triangle heat source)
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Fig. 9 Heat flux distribution on work surface
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