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Monitoring of Grinding Force in Plunge Grinding Process
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Abstract

Cylindrical plunge grinding is widely used for final machining process of precision parts such as
automobile, aircraft, measurement units. But in order to make parts which have high precision accuracy
and high surface integrity, it is necessary to consider grinding characteristics due to accumulation
phenomena of grinding wheel in plunge grinding process. In this study, in order to examine closely
plunge grinding process, grinding power, grinding force, real depth of cut are monitored in transient
state, steady state and spark out state. As the result, it is shown that grinding power and force are
affected by dressing condition, depth of cut and speed ratio and that there exist threshold grinding
force and it also affected by dressing condition. Also considered effects of grinding conditions on
surface roughness and roundness of workpiece
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Table 1 Experimental apparatus.

Apparatus Maker Model Specification
Cylindrical | gyp roachine | KGN | CNC Tyee
Grinding tool 32X 100 Motor
. 00
Machine Power:3.7kW
Maximum
Gap sensor | Vently Nevada range:2mm
Ring type
Force sensor Kistler 9167A Quartz
3-component
Amplifier Kistler 5019A | Charge Amplifier
AD/DA CARD | Advantech Co.| PCL-818 | Differential 8 Ch.
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Table 2 Experimental condition.

Grinding Wheel|  WAG0KmV, ¢405mm X 50mm

Workpiece STB2 @50mm > 100mm
Wheel speed 33.7 m/min (1590 rpm)

. K,= V,/ V= 000467, 0.00698 0.0093
Speed ratio

(60rpm). (90rpm). (120rpm)

Grinding width} 20mm
2um|rev, dum|rev, 6um|rev, 8um/rev

Depth of cut
single diamond dresser
Dressing K .
condition dressing depth @ 2.5pm, S5pm, 10um

dressing feed 100.200.400 m/min
No : KSM 2173

Coolant Model : Togrind500
Maker : Castrol
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Fig. 3 Effect of dressing condition on grinding power.
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Fig. 15 Effect of dressing condition on surface

roughness.
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Fig. 16 Effect of depth of cut on surface roughness.
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Fig. 17 Lobing component of ground surface.
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Fig. 18 Effect of rotational speed ratio on lobing
component of ground surface.
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