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Active Flatness Control of a Large-Scale Silicon-Wafer Slicer
Cutting a Crystal Ingot
(Effect on the Deflection Control of the Air Film Stiffness
between the Blade and the Ingot)

Keijiro MASUI, Seiji CHONAN and Zhong-Wei JIANG

The response of an ID sawblade slicing a crystal ingot is studied analytically with the effect of
the air film stiffness between the ingot and the blade taken into account. The rotating blade is
clamped and stressed initially in the radial direction at the outer periphery, while the inner edge is
subjected to both the in-plane stationary and the lateral dynamic slicing loads from the workpiece.
The solution is obtained by using the Fourier expansion method, and also the Galerkin method on the
governing equations of the system. The distributed air film between the blade and the ingot is
approximated by a set of parallel translational springs. Numerical results are presented for an
actual SUS 301 blade cuiting a 6”-diameter silicon ingot at a speed of 1550 rpm. Both the steady-
state and the transient response of the blade are obtained. Effects of the spring stiffness and the
location on the blade deflection are examined. The results obtained show that the blade deflection
is greatly affected by the air film stiffness, and that the flatness of the rotating blade is improved
effectively by controlling the air flow rate and increasing the air film stiffness appropriately between
the blade and the ingot.
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