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A Study on the Surface Grinding using the Machining Center (11)

S. M. Lee (Dept. of Eng. Sci. & Mech., KNUT),

H. Choi, J. C. Lee,

S. H. Cheong (Dept. of Mech. Eng., KNUT)

ABSTRACT

Temperature generated in the workpiece during grinding process can cause thermal damages. Therefore it is
important to understand surface temperature generated during grinding process. In this paper, a theoretical and
experimental investigation were performed for the grinding temperature. Grinding experiments were performed in
machining center using vitrified bonded CBN cup-type wheel. The surface temperature was measured using
thermocouple and calculated through a model of the partition of energy between wheel and workpiece. The residual
stress and hardness of ground surface were measured. The experimental results indicate that the surface temperature
was in good agreement with theoretical ones. Residual stress and hardness of ground surface were more affected by

the change of table speed than the depth of cut.

Key Words : Surface temperature (¥ B-&X%), Partition of energy (%)11=) #-9Ju)), Vitrified bonded CBN cup-type

wheel (M1E€]vlol= CBN %3 )
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Fig. 1 Model for energy partition

Table 1 Experimental conditions

Grinding Vertical type machining center
machine (ECOMIL-43V, 7.5kW)
CBN 200 100 G V
Wheel (mm)
Dx Dx Bx H : 60x 50x 5x §
. Diameter : ¢ 25
Quill (mm) Length : 90
Workpiece
(mm) 5B x I6H x 55L
Wheel speed :
(m/min. tpm) 3000rpm, 565m/min
Table speed
(mm/min) 10, 50, 100
Depth of cut
(1) 10, 30, 50
Wheel speed : 1000 rpm
Dressing Feed speed : 100 mm/min
" Depth of cut : 5¢m x 2pass
condition Dresser : Single-point diamond
Fluid : Syntilo-9954(Castrol, 40:1)
Grinding type Plunge & Dry
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Fig. 2 Schematic illustration of experimental set-up
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Wheel speed : 3000 rpm
Depth of cut : 10 um

o 1204 Table speed : 100 mm/min
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Fig. 3 A measurment of grinding temperature
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i Wheel speed : 3000 rpm
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Fig. 4 Grinding force versus depth of cut

Wheel speed : 3000 rpm
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Fig. 5 Grinding force versus table speed
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Fig. 6 Surface temperature versus depth of cut

Table 2 Physical properties of wheel and workpiece

o C k a
(kg/m%) | Jkgk) | w/imk) | (m¥s)
CBN 3480 506 240 | 1.36x10™
Workpiece | 7700 527 422 1104x107

Al 2] = Table 2V VElIQIon, 4 )2 RE P
3 FRER HU¥lE R, = 0392 YEbTh



130
120 Wheel speed : 3000 rpm s Experimental
Depth of cut : 10 ym -+ Calculated
— 110
O 100+ .
g ¥ g
2 80+
g 70 »
g 60
2 504 .
§ 40 -
T 304
v 20
10 4
0 T T T
10 50 100
Table speed (mm/min)

Fig. 7 Surface temperature versus table speed
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Fig. 8 Residual stress and hardness versus depth of cut.
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Fig. 9 Residual stress and hardness versus table speed.
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