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Setting errors of located tool and workpiece are estimated by using an
on-machine measurement device and compensated with high accuracy by modifying NC data. Also,
machining errors are detected with the on-machine measurement device and a specific cutting edge of
diamond tool is created by the proposed on-machine shaping. These also solve the problem of setting
errors caused by the change of worn tool during a machining operation. Moreover, an autonomous
machine tool with a cutting simulator is developed to contribute to a fully automated setting
operation including tool shaping and workpiece measurement for achieving highly efficient
ultraprecision machining.
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Fig. 1 Dummy work for trial cutting to detect setting errors
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Fig. 2 Targeted 3D complex shape (a) After compensation (b) With intentional setting errors
Fig. 19 Machined results of 3D complex shape
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Fig. 6 Compensation effects of workpiece setting

RO TIIH A T0.01 deg. % DR
ZHAEUEN, ZHEIL FHEOE S, 3 mm
EEPoTT, WEMREOIELSENEOAEDOHHICKEBL G2 -bDEEZLND.

S b N TR 2 & T TAERRIT — %I NC 7 77 Ak vl S h, O NC 7Fu /7
LEFAWCTETHEZRETA2HRONMTY R 2 L—% b 1FEET D0, EHE TR IR %2 Al
BT DR EYIHIIN T2 RS E LT, Fiz, F /7 A— MVEALTOMTREENRD S
B ABRE B OIEDIN T, MBI AN 72 T BT & TIEY & O N2 THR R bR SR 5.
ZAUIIMNTEF O TAEM O EMLTEROEIENEHE LW ER—KTH Y, TI/EYERTHDOT
PRI TR O KRR T 247 &, BE BRI XL D TEHEMOEMLR EORMBEEFL.

T, RS SEH~ = S I L BB EONIIN T AR E LT R 2
L—Z &R L. 22 TlE, TERNENNC 7r 7T A &Ko TRl S5 Tk 2 90 fEs
ELTHETS. WIZ, MTATOFEMRN SUIRIER Z RET D 2 & TITRREFEH L,
FRFC TETH 2T 2 2 X 0 BEMIROHEI LS T BIENRI 2 Z R ES L, T
BFWABHESNTBEIE, 4 T5NC 7ul 7 0ot ENEEFRT D, F0%, H
IR E M TR Z e 5 2L T, ==y FEHIVELEZRET S, &iklZ, F—
—By NE EARE, HID Ly & FOICEA L TN TEELZ T 5.

Cutting to

Workpiece

(a) Machined shape (b) Unmachined area Fig. 8 Tool interference during cutting operation
Fig. 7 Result of cutting simulator
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Fig. 9 Proposed on-machine shaping method
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