2854 SN AGE S Al 20 4 g 2843~ 2833, 1996

(= &

EfEl - ZEel - g e - Hgdpes
(199614 24 21 #A<)

Configuration Control of Variable-Geometry Truss Structures
Tae-Hwan Roh, Tae-Ik Kim, Hyun Chul Park and Young-Doo Kwon
Key Words: Adaptive Structure(d&7#=), VGS(Variable Geometry Structure : 71 & A}
=

F+2%), VGTS(Variable Geometry Truss Structure : 7} &4} e 3
Length- Variable Member (7}1 7 o] wllu])

%)1

Abstract

The concept of variable-geometry truss structure (VGTS) is introduced as a class of actively
controlled adaptive structure. VGTS can purposefully vary its geometric configurations by
changing the lengths of some members of the structure. General kinematics and inverse
kinematics of a statically determinate VGTS (variable geometry truss structure) are studied.
The solution technique is based on the Jacobian matrix obtained via joint equilibrium equations.
Pseudoinverse control method is applied to resolve the redundancy of a large VGTS. two types
of actuator layout of octahedral type VGTS, VG truss and Stewart platform, are compared.
Introducing the concept of performance index, Stewart platform based layout was found to has
less consumption energy and manipulation time. A functional VGTS model with 3 octahedral
modules is designed and manufactured for the labaratory demonstration. Six vertically located
length- variable members are used to create general 6 d.o.f. motions.
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Table 2 Planned and actual motions of the functional model VGTS

(a) Translation (unit: mm)

(b) Rotation (unit . degree)

Planned Actual motion Planned Actual motion
motion Dx Dy Dz Rx Ry Rz motion Dx Dy Dz Rx Ry Rz
Dx=10 | 10 | -0.5 0 0 0 0 Rx=3 | 0.3 | -1 0 3 0 0
30 | 29.5 | 0.8 0 0 0 0 6| 0.5} -3.3 0 6 0 0
50 | 48.5 1 0 0 0 0 10 0.8 | -6.8 0 10 0 0
Dy=101} 0.3 | 9.8 0 0 0 0 Ry= 3| 03] 0 0 0 3 0
30 | -0.5 | 29.5 0 0 0 0 61 05 -1.8 0 0 6 0
50 | -1.5 | 49.5 0 0 0 0 10 B 75 5 | -2.5 0 0 | 10 0
Dz=10 | 0 0 10 0 0 0 Rz=31] 9 0 0 0 | 0 3
30 0 0 30 0 0 0 6 0 0 0 0 0 6
50 0 0 50 0 0 0
10 0 0 0 0 0 10
(c) C()fﬂplex motions (unit . mm, degree}
- Actual motion
Planned motion
Dx Dy Dz Rx Ry Rz
Dx=30, Dy=30 29.5 29 0 ' 0 0 0
Dx=30, Dz=30 29.5 17 h ;305 [t} ] 0 0
Dx=30, Rx=7 33 40 7 0 0
Dx=30, Rz=:7 30 -2 | _A()h 0§ 0 7
Dx=:30, Dy=30, Rz=7 29.5 26.5 0 0 0 7
Dx =30, Ry=7, Dz=-30 31 2 0 0 7 30
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