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Study on Precision Positioning using a Diaphragm Chuck with Three Jaws

Gonojo KATAYAMA and Kei ISSHIKI

Abstract

(Received Sep. 12, 2003)

The purpose of this study is to automatically position a workpiece model at an arbitrary point

with high precision. For precision positioning with a gripped workpiece model, the diaphragm

chuck has a piezoelectric element in each of the three jaws,

Despite the disadvantages of

narrow-range movement and hysteresis, the piezoelectric element is popular for use in fine

adjustment because of the advantages of compactness, high resolution, good responsiveness, and

control at an applied voltage.

camera.

The CCD camera allowed quick position measurement.

The workpiece model position was measured using a CCD

A voltage was applied to the

piezoelectric elements to excite them as actuators for the automatic precision positioning of a

workpiece model gripped by the diaphragm chuck with three jaws.

Displacement to the target

position was set to 7um for positioning. Consequently, precision positioning with an error of

within 0.39um was realized in any direction.

Key Words: automatic precision positioning, piezoelectric element, CCD camera, micro motion

mechanism, diaphragm chuck
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Fig.2 System of precise positioning
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Fig.4 Result of experiment (voltage wasn’t returned to 0)

M4l k2e 1 HOMBRDT 2um FHEICHETD S
NTW20Pbh b, 2HHOMERDTH 1lum I
BHROENTWESY, FhlBofgid cizEnll LH
BEMEBICESIT L3 TCE Lol M40z 2EH
EAMBE Tum DRIZHERDEN TS, LArL,
FIBROEBRZ Y ELHR, 1um DRICLERD S
WA, lum DICHEROEN TS, FnlBEo
EROTRKE { BEMEB» SEENLHEND - 7
ZIT, FTRZFOBEREMSEIHEII, ok
OV CRLTASEELHML7ZBEIC OV TEREIT-
72 EBRTNOHMELE %43 0V 26HMT 52 & T,
FUMERE & B EAWEOBMRE 2L 828D, —RH
BUIZHTIIOTEMBEHWET 22 L2TE %,

COBEOEBRERFR S IIRT, BEMEIIR4 LFH
B (0, 7) OBATH S,

position (z m )

O = DNWR U S 0

The distance of target

<
[
s
w
1N

Positioning times

Fig.5 Result of experiment (voltage was returned to 0)
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3. RRERRUEE

roundnessj squareness
057 | 236

31 EBRER

AWFFECIE, BEMBEOREL, MEE»SPE Tum
FoEERE (7, 0), (495, 495), (0, 7), (—495, 495),
(-7, 0). (-495, -495), (0, —7), (495, —49) ®

—f

ML, HENB LY ZORIZERELLZOE, M1
X EISATICRE SR, N2 234N 1 % HHEL2120° 4
BIRESNTWD 0, EOFMICLMBERDIWEET
HLYVEHRT D0 THE. T, BEHMEL 7um
EL7-0ik, RERTFTRETRLERSE, Fv v 2
ARV N CHEROTREZEELZR L2720 TH2E, &
LT, TEE7 1O BEME T COERA 05um DA
Wb ETMERD T 72, FHEMBICBITAMEDR
ORERO—PIEE 217 F,

Fo2l2knk, BEMET CONBROBORBR, &
T (0, 7)) OHBED 007um THY, BRKT (-7,
0) DHED 039um THhb,

@R BKIE, &/NCT2H, ZERT4MELRY, ED
HEMEBEIZBNTD, ThUEOMBHROGTINL LHE
MEIESIT I EIETE LD o772

BEME (7, 0) BT LERORH, BEMET
ToOHRE, FMOLELZBEERFENIINT ZENEE
AR IIRT, MEBEHROEK L BEMENERDIEE O D
FrxwiRETH Y, FEEETICHHEED 50V %
MLTwb, 1 BHONEBERS TIZBENE T CORMIX
085um Thobs, COROM1OBERIT —7um TH5H
B, THEMLZFAMN Tum BETHZETHD,
EBEZET~OHMEEIZ 171V TH D, M2 LMN30B
B B2 35um THAHP, THIN2 &EM3 EHT
FEAN 35um BT AL THY, TOBROIMMETEZ
664V TH5b, 1HEHOMEFOETEWETVE X B
WCETRETLIETH ALY, MSICXEE Y @l

Table 2 Result of experiment (um)

Target position Positioning times
0 1 2 3] 4
7o | 7] o8] 02 - -
(4.95, 4.95) 71 193 | 008 - -
©.7) 71 104! 123| o079 | 007 |
L:<——495,495) 7] o2 | oz — — |
(-70) 71 193] o083| 039 —
(~495, —495) 71 159 055 019 — |
0.7 7] 125 o8| o8| —
| a9 -495) | 7] osa| ou| —| —
Table 3 Result of experiment (um)
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Fig.8 Result of experiment (7, 0)
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Table 5 Result of experiment (0, 7)

Jaw 1 Jaw 2 Jaw 3 T

Movement | Voltage | Movement | Voltage | Movement | Voltage

Times {Distance

7 0l 50 0l 50 0| 50
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‘__ (pm) | (gm) | (V) [ (um)| (V) | (um)| (V)
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Times |Distance -
Movement | Voltage | Movement | Voltage | Movement { Voltage

(pm) | Cem) | (V) | Cpm) | (V) | (pem) | (V)
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2 008 | 016 275 1.59 49 | -175 735
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Fig.11 Result of experiment (0, 7)
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