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Effects of Flange Joint on the Vibrational Characteristics
of the External Cylindrical Grinding Wheel Spindle

Sun-Min Kim*, Jae-Hoon Ha**, and Sun-Kyu Lee***

ABSTRACT

In the grinding process, generally, the exciting forces with high frequency can be generated due to the wheel wear
and the grinding process. As the grinding speed increases, the precise investigation about the wheel dynamic
characteristics is required. Conventionally the wheel-spindle has been considered with lumped model in dynamic
modeling. With this lumped model, the significant mode resulted from the shell mode of wheel can be readily ignored.
This paper suggests the new analysis model which includes the shell mode of wheel in modeling the wheel-spindle
assembly. Furthermore, based on the suggested model, the effects of the bolt tightening force and the taper tightening
force on the dynamic properties are investigated by the finite element modal analysis and the experimental method. As a
result of investigation, the shell mode vibration of wheel affects the dynamic characteristics of the spindle assembly.
Also, the vibration modes of the spindle assembly are significantly affected by the joint tightening forces.

Key Words : Cylindrical grinding wheel spindle(} & 8 53), Dynamic characteristics(’554), Modal
analysis(E =3[ A1), Modal test( = = A] &), nonlinear spring(H] 41 & 2 X 2}), Tightening force(d & 3),
Contact stiffness(8 £ 734), Shell mode(P ¥ 5 Z =)
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Fig. 2 Contact parameter C and m of
the wheel-flange assembly
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Fig. 6 Experimental setup for the modal test

Table 1 Wheel and shaft specification

Type WAG60LSV53 CBN325NBA
Size [mm] 405 x40 x 127 400 x 15 x 127
Shaft
Diameter 60 mm
Length 500 mm

Table 2 Tightening torque parameters

Flange tightening torque [Nm]

10 20 30 40 50

Taper tightening torque [Nm]

20 30 40
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