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A Study on the Grinding Force Characteristics in the Internal
Plunge Grinding

Young II Seo*, Man Seung Her*, Hwan Choi**, Jong Chan Lee**, Seon Hwan Cheong**

ABSTRACT

High precision internal plunge grinding is difficult because of the decrease in the quill stiffness due to the
small diameter of wheel. In this paper, the characteristics of internal plunge grinding were investigated. Grinding
experiments were performed at various grinding conditions with vitrified bonded CBN wheels. The grinding period
was assumed to be consisted of rough grinding and fine grinding. The classification of grinding was determined
in terms of the normal grinding forces and actual depth of cut. The experimental results indicate that the higher
depth of cut and infeed speed result in the longer rough grinding time. The maximum normal grinding force was
nearly cqual to the static force and it decrcases exponentially as the grinding continues.

Key Words : Internal plunge grinding(Wi®t &1} 2}, Grinding time(912+A1ZH), Vitrified bonded CBN
wheel(H] E&] i}o] = CBN %), ¢144(Grinding force)
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Table 1 Experimental conditions

CBN 230 100 G V

|
1 Wheel Diameter : @ 34 mm
’L Width : 25 mm
i Quill Diameter : @ 20 mm
i o Length : 20 mm
Wheel speed, V,
ee’ e 300 (3,000)

‘ [m/min., (rpm)}

Workpi ds, Vi
| Wor piece speeds 5(40) ~ 19(160)
[mm/min., (rpm)]

| Infeed speeds, Vi

. 0.1, t, 10, 20
j (mm/min.)
| D f
epth of cut 5. 10, 20, 30
(pm)
h 1
W 143 mymin.
speed
Dressing feed speed 200 mm/min.
condition depth of
5 umXx2 pass
cut
dresser Single-point diamond
Syntilo-9954
Grinding fluid ynulo
(Castrol, 40:1)

Actual depth of cut {a,)

Workpiece radius { um)
© = ~ o w o W N -4 o -

Machining error (8

Setting depth of cut {as)

2 <
R

o e 4 6 o 0
Ground workpiece width (mm)

2 A example of the measured actual depth of
cut { Vs=3,000 rpm, Vw=40 rpm, Vi=0.1
mm/min., a:=10 gm )

Fig.
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4 10 20 30 4‘0 5‘0 80 7 8.0 90
Grinding time (sec)
Fig. 3 An example of grinding forces in internal
plunge grinding
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(a) Experiment 1
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(b) Experiment 2
Fig. 4 Normal force versus actual depth of cut in
internal plunge grinding
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