6.2 HEEBHYUNSLINVADB=ALDOHFRE

Development of parallel mechanism by six vertical fixed linear actuators.
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Readjusting characteristics of existed Parallel Mechanism, we Have developed one whose six linear

actuators are fixed vertical.

This is composed of parts which is on the market, to make inexpensively.

parameters characteristics

(ex. working space, velocity, resolution) change.

A control calculation of this device is easily by arranged actuators vertical.

When we change design
The principal design

parameters are lengths of connection rods, radius of end effector, radius of imaginary base circle. In this
report, it is showed application of material handling with six freedoms and a case to be cut by milling.
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Serial Mechanism

parallel Mechanism

Merit
High power
High accuracy
Invert Kinematics
Demerit
Small moving area
Little back data

Merit
Wide moving area
Many back data
Direct Kinematics
Demerit
Low Power
Low accuracy

Fig.1 Compare characteristics of parallel

mechanism and series one.
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Fig. 2 Elastic parallel mechanism.
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Fig. 3 Revolving parallel mechanism
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Fig.4 Linear fixed parallel mechanism
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End effector
joints circle

Fig .5 Invert Kinematics by actuators tilt layout.
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linear actuator
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joints circle

Fig. 6 Invert Kinematics by actuators vertical
layout.

4, AELEEEEHU NS LI X HZ
X L

EMB TRy MEELRE T 254, EHC

XY A4E, MSEESEOARAEES L BHEFR

PEEZMETHS. T/, s, S8k, it
BRI O ERENS.
INLDZEREBLERFHEORS

SEERL, FHEOLRT7 7 F 21 —-%%2K1H
120 Bt PR ic EEERE L7, FEEHHE IS L
A ALDOBRFEERART. BMEXFig. 712, 4
BIEER%Fig. 8 I12/R"3. 7L — A~FEIL, 1§ 1500
mn B47 1330mm, 25 & 900mn T 5.
EEREZHFAL-EHE S LL A S =X
L DORBIL, AIROBH T, BN v o 2R
R TRERBCORRMEDH>TwaE. UTF
IZZ DB EIRT.
OHEROBEMEENMEI (FHTE 5 - 0IBED S >
T, aX b, 558, RPHICEN TS,
QFEESRDOEBENEER N AW
QKFHBNDHEBAN—~ X5 R/IFRICTE B
@ BEHEHIEEABMICIE Y, FLEARITEL
WMOEEEEFD
O ESE N L EAME TR 3. Zhid,
N=VFNaArE1—2%FBLAEILIINT K
LHRIBRDBEICEDTH 3.

ﬁr—AC Servo motor

Ball Screw

/)

Imaginary base
joints radius

IR

Ball Joint

A

SIS/ s
YLl L L L7

=

oo

N J)
\\_4 —J
Connection rod
End effector
joints radius End effector

Fig. 7 Prototype of parallel mechanism by six
vertical fixed linear acuators.



Fig. 8 Appearance of prototype
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Table 1 Specifications of using linear actuator
stroke 400mm
motor AC servomotor 100 W
rev . limit 3000 rpm
screw lead 20mm
load limit 294 N (for vertical)
resolution 0.05mm
imput pulse
power AC100V
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Table 2 Design parameters

imaginary base plate radius (Rb) 450mm

moving plate radius (Re) 150mm

connection rod (Lc) 720mm

linear actuator stroke (Ls)| 400mn

joints position symmetry by 120°

base side + 5.8°
end side *+ 15.0°

degrees of joint offset]
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Fig. 12 Handling experiment, horizontal

moving. (twice exposure)

Fig. 13 Handling experiment,

direction control.

8. YIHINIZADISHA
8.1 TIIEH~DEH
AR, NN U rEBYHMICRES N

725DTHBH, ORI S+ LMD T
BWADICHSEZ NS, iR TE AT HE
ELT, #BEDT7 T4 AML%MED, Fil%EE)
SHELGPLOMEAND I =) v I, TAHARM
B, 7=y PIMTARENELZLRS, &
NHDMIIE, MERFEF ICBMAR LM ITEREIC
LOERIN TV, RKigEZIcHTAZET
LAl 7% TR IRIE CE 2D EZ LN,

8.2 {IHIMNIER
BIRCOMIZ EH T 5701,
TMLERZITo 7.

Table 3 D:%E

Table 3 Specifications of machining experiments

spindle 2400 rpm

tool
for surface milling ¢ 8end mill
for character line machining ¢ 13 ball mill

for under—-cut milling ¢ 6 ball mill

work mixing paraffine wax
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Fig. 14

Machining character line.
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Experiment by tilt milling

9. & B

ABEEBLT, UTOMAZHE-.

(1) BEFDRST VLA = XL OB AR L,
BEWY N N 7l RBE L, REER
NI VWA AZALFRERELT.

(2) F%EBIX, BEONRT LA LIC)
N, KFHMOEZBERBEI /NS, TL—LHh %
DEFTEEM G A, FEBRERS % AT
EHT L E, EHNTEIANTH A.

(3) [AIZEEDOHEEFIT, %$&%HT%@
a7 Nl RORESE FEIC L7z, 20
r%IWPﬂﬁtHﬁ&<JPﬂﬁ:;é6E$

FE DA 2 B AR & PR AT RE T 5 .
4) BEIXTA—F2Z(LCERL, #Eiay
FRIZE S L 208/EHEE, Fh% Dl
SR L ZOEEEBOENER L.

(5) T—=UNYFYYIEERE LT, ZT7R
Fro 72856 BHEREERY T 45,
LEHHBENY N V7R L7,

6) Y—=NNr R IEERE LT, $EH
FEMLEEICH L-E6 2R L 72, L% g
BRIV Y TEER EITEI LT,

HEE
KEAFEDERIZH =), THE R THV 7B
WrBFZERT 2 R v b T B A AT 2E = 3 g
AR FHAKBRKF), H— FESEERLDHEH
TIZBWTHNETEW=ZEF 7 ) 74— 5 4
AHMAZ7 AFRED A o N——[FI2, #HEL
kLET.

ZE R

1) FHEEW uRy ML LTosT LY
AL, BART Ry FFEEZE vol. 10,
no. 6 (1992), 699-704.

2) Stewart, D. : "A Platform with six Degrees of

freedom", Proc. Institution of Mechanical Engineers,
Partl, vol. 180, no. 15 (1965), pp371-386.

3) "HENTLM AN, HEUKy p
=EE, 10, no. 6 (1992), 695-769.

4) "NT VUV ADZALDEWEEZS ", B
AT =F)v, no. 450 (1995), 26-49.
5) "I8F LIV A H =X W O¥ERERE AR ",
&, vol. 40, no. 10 (1996), 17-65.
6) Bt | BEEICED ST LY
IR LY O EEE ", BATERY
F#REE, vol. 10, no. 4 (1992), 526-533.

7) Clavel, R : "DELTA, a fast robot with parallel
geometry”, Proc. Int.
Robots (1988), 91-100.
8) ML : "6 BHE®®E /S L oKy b
HEXA OF% ", HA DK v b E#4&FE, vol. 12,n0. 3
(1994), 117-124.

9) Merlet, J-P.

vol.

PR

Symposium on Industrial

and Gosselin, C. . "Nouvelle
Architecture Pour un Manipulateur Parallele a Six
Mech. Mach. Theory, vol.

77-90.

Degres de Liberte",
26, no.l (1991),

10)  #rfbfeE @@%Wﬂivwxﬁ—XA
DEASE ", H 13 EHART R v MMESRETHES
fa%E, vol. 1 (1995), 55-56.

11) EREf . $FATF 7-54418 [E)IREE ], ¥
AR (1995) .

12) ER=A 4B 8-150526 [ L /E#ki ],

KSR (1997) .




