F2AYZEHA A 178 A6d (20003 6Y)

Journal of the Korean Society of Precision Engineering, Vol. 17, No. 6, June 2000.

Dynamic Analysis of External Cylindrical Grinding Considering Spindle and
Workpiece Vibrations
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ABSTRACT

This paper presents multi degree analysis of self-exited vibration of grinding system including spindle and
workpiece rotational effect. The governing equations are derived by applying the finite element method to structure of
spindle and workpiece rotor and by estimating the grinding force. Vibration analysis is carried out for external
cylindrical plunge grinding. Displacement of workpiece and grinding force is simulated with machining time. Using this
model, effects of characteristics of spindle bearing and major grinding conditions on chatter growth rate are predicted.
Some of results are compared with those of other previous model and show good agreements.
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Fig. 1 Finite beam element
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Fig. 2 Schematic of external plunge grinding process
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Fig. 3 Schematic of finite element modeling

Table 1 Standard conditions of grinding process

Condition No. 1 No. 2 No. 3
Wheel speed
(m/sec) 1.0 28 47
Workpiece speed
(m/min) 72 7.8 72
Wheel Dia. 610 300 610
(mm)
Workpiece Dia.
(mm) 200 40 200
Wheel width
(mm) 12.7 10 6.4
Depth of dress
12.7 6.5 12.7
(um)
Dress lead 76 100 76
(pm)
Infeed speed
(mm/min) 0.508 0.3302 0.508
V.Vheel. A60L6VBE | AGOK6VLE | AGOL6VBE
specifications
Wokpiece Steel Steel Steel
Hardness Rc42 Rc45 Rc42
Stiffness Coeff.
(MN/m) 10, 100 1000 1000
Damping Coeff.
(KN/ms) 10,5 100 100
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Fig. 4 Normal grinding force versus machining time.
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Fig. 5 Unstable grinding force versus machining time.
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