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The objective of this research is to investigate a framework and basic
technologies to achieve accuracy assured machining (AAM). High-speed on-machine shape measurement
and estimation of error source are two important problems. For the shape measurement, a method to
improve the line-laser displacement sensor has been investigated. An adaptive calibration method
which utilize measurement of known shapes has been developed. For the semi-flat shape workpiece,
proposed method can improve the measurement accuracy. Concerning the error source estimation,
fundamental simulation methods for geometric error and mechanical error have been developed and
experimentally evaluated. Except the some cases, estimation of each error factor is possible.
Therefore, it can be said that basic method to decompose measured machining error into combination
of prepared error sources is feasible. Based on the methods above mentioned, the feasibility of the
proposed AAM framework has been confirmed.



B X C—19. F—19—1, Z—19.

1. WFZERRMA L PO 5
EAMEEFEICRFIND /e Il T~

OEE L, WERBICRHT S N 7

STEREZ EITERT A2 O M3 3

DREERFEIZBE T 2Bk N EmE > TV, L

I/ D, M EFHZRIC Lz e —X K—

TINTACEE T 2283 ME S CE 2, M

To2 R CTHEEHA LTV

® B EEFHNC A B I E A A 2R D
Z, AR 23 < FHAIRER 2 R Ic 3
LTCLEW, LIE#EBOBEFEL T T
LED.

o HEFHMHICL-TELNTINIERAEIZ
XLUT, EOLDREMLEITH D
IZOWTHRRZE# 2 72, 7 R v
T ENTHhNTE T,

2. WHEOHEM
ARFFERREEIL, N RS FE & (RAIE Al R 72 B
MIAT—Ya vOERZAHET S, BIK
BT, M1t X9, DEERYIRE
G B LT E¥ERGE, DFEIMTEEE, 3)n
TP d LIFMIERTOL < T
DOFEIRFHA, DI TFRZED T T /L_— A 554T,
DAODOMEELXAC -V —T ke T52 &
WXV EIEN T % &t TAEY O RS ERAED
EHEXDH. ¥z, 74 2 L—VENEEH
VN R A BE TR BRI S A T A & AR
TyIalb—varfifizdicLizeT
= ARV AT DOREEIT, Yl
HIDIN A 3607 2 K BE AR RETFE O R Hf 2
ST HZ L RHRE LTS R ED .

Predicted phenomena Pt'w\lycsics conscious Qperation planning
- NC-code generation
by model-based CAM
- Machining scenario generation
by process simulation

Designed shape
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Cutting tool

In-process

Intelligent Monitoring

- Monitoring machining states

- Evaluating machining process
based on machining scenario
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Actual phenomena

Post-process(1)

n-machine Sh M men
- Utilizing 2D laser sensor
- Accuracy compensation

Machine tools

Contactlegs sensor

Actual shape

| Post-process(2) |

- Accuracy evaluation

-Error source estimation
(if necessary)

- Operation planning for
Re-machining (if necessary)

Virtual Re-machining
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