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Deflection Control of a Large-Scale Silicon-Wafer Slicer
Cutting a Crystal Ingot

Seiji CHONAN, Zhong-wei JIANG and Keijiro MASUI

Deformation control of a silicon-wafer slicer cutting a crystal ingot is studied analytically. The
thin rotating blade is clamped at the outer boundary and prestressed in the radial direction, while the
inner periphery is subjected to stationary, distributed in-plane and lateral slicing loads from the
workpiece. The deflection of the blade is obtained analytically by introducing the multi-model
expansion method, further applying the Galerkin method to the governing equations of the system.
Numerical results are presented for an actual SUS 301 blade cutting a 6”-diameter silicon ingot at a
speed of 1550 rpm. Two control schemes that maintain the flatness of the rotating blade are
examined in detail. In the first scheme, a pair of concentrated lateral forces are applied to the blade
to reduce the blade deflection. In the second scheme, a pair of moments are also applied to the blade
to improve the flatness of blade. Simulation results obtained show that the application of control
moment is more effective than the simple lateral forces to the improvement of flatness of the slicing

blade.
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2.04 (N), n, = 20°,F, = 6.32 (N), F,
4.69 (N); (c) Z, = 3.06(N), n, = 30°, F,
7.05 (N), F, = 444 (N);(d) 2, = 4.02(N),
70 = 39.42°, F, = 7.95(N), F, = 4.54(IN).
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Il

tROELAFWEERNEZIEICED T V- FEC
RTAHHBMENEISEBITEIEEEZL, g df
30.42° OB/ B D EHFTEEHL & EEZDT
KlhbHOEALERBXTHS. HE2EH IS KRT. &
Biddsd F, Fo 03T LcbsriRbMELH
AZMEHOETHS. LY T V- FHEKERT
ZUMHNFENDISLLENGDH [, Fy, ob/M&
{AD, AXDHORITHHREIREEINSE S
Ldbdh b HAkltbIBBITEET V- NIEA
THHYNHEORITE 006, YIHIRAEELILE
KAERLDAZEHNBDLIRCHERATIINHELNZ
TEIEBBETHSELETRB.
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15 YMFABEORBIICLEARLDI~DEE.
n, = 39.42°, L, ( 0.50, +32° ), L, ( 0.50,
+40° ); (a) 2, = 3.06 (N), F, = 6.11 (N),
F, =357 (N}, (b) 2, =2.04 (N), F, = 4.69
(), F, =3.06 (N); (¢) 2, =1.02(N), F,
3.67 (N), F, =3.06 (N).

4. B W

ARRBOHTEEZY B VI VIINRTAY

B3LETT V- FOARDLAIEHLIBEEBI TE 5.

2.

TU—FOREELX2ES5KFTHBI DR, 7LV —

FRE-AVIHREEZDEIKLEATHEMRS
CEHBHETHSE. JOBEL4ERR—HALKESR
FEIKE—-AV 4282355 N%2RBELEBALR
bRVWEENB OIS, h, COBAHMNOEAA
AEELNIOKRSEAT V- FYBRAARELTHRE
TEETTU—FhbdaO+SuHEHNTETH .
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