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This report not only introduces a researching trend concerning micromachines from a point of view of the mechanisms
but also proposes new mechanical elements adaptable enough for micromechanisms, and furthermore describes the
characteristics concerning the pantograph mechanism and PRRRP-mechanism. First with the pair composed of the
conventional axis and hole, government of the frictional force overwhelms that of the inertia when minimization is made.
Therefore as new mechanical elements, thin-plate-shaped large deflective elastic hinges are proposed. These hinges are
applied onto the pantograph mechanism aligned on a link-center line of the link to explain the input-output displacement
characteristics. Secondly introduction is made with an example with which the mechanism is applied onto a mechanical
system for spreading a proper quantity of the slightest amounts of adhesives. And with the 2-DOF 5-link PRRRP-mechanism
obtained by allowing the hinges to be offset not onto the link center line but in a direction to be lowered, rased, and
lowered, the input-output displacement / dynamic characteristics are explained including the matter whether loads can be
applied or not. ( DOF stands for degree of freedom. ) Furthermore a new surface mount system with parallel arrangement
miniature manipulators is proposed, and the input and output displacement characteristics of the pantograph mechanism
are to be experimentally discussed. Finally, propriety of the proposed system should be confirmed.
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Fig. 1 Conventional elastic hinge

Links made of hard resin
(polyethylene)
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Fig. 3 Relation between bending moment and slope of
superelastic hinge obtained by four-point bending

hinge
0.6 T
:Exp.{t=0/16mm)
E
g 0.4
£
0.2
0.0
1 |
0 0.1
M N-m

Fig. 4 Relation between bending moment and amout of
movement of rotation center of superelastic hinge
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Fig. 5 Working space of pantograph mechanism
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Fig.6 Replacing a revolute pair with the superelastic hinge
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Fig. 7 Old and new methods for spreading the adhesive
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Fig. 8 Frequency distribution, w hich shows the difference
between new and old methods for spreadmg amount
of adhesive and its deviation

Fig. 9 Mold curing pantograph mechanism composed of large
deflective elastic hinges and links with same material
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Fig. 10 Comparison between theoretical results
and experimental results
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Table 1  Parameters of pantograph mechanism

Representative link length [y (=AE)| 30 mm
Horizontal magnification factor £ 4

Width of mechanism by by 4.0 mm
Thickness of link t 2.0 mm
Tickness of hinge ty 0.10 mm
Length of hinge Iy 1.0 mm

Table 2 Output errors of mold curing pantograph

mechanism

Input mm Output mm

Xin Yin X out Y out
-0.2 0.0 -0.775 -0.027

(3.13 %)

0.2 ) 0.766 021
+ 0.0 (425 %) 0.02
0.0 +0.3 0.068 1.51

(0.33 %)
0.0 -0.3 -0.068 1.50
(0.0 %)

Input displacement S;,x  Output displacement S,

2-DOF S5-link PRRRP mechanism

Fig. 11

Fig. 12 Three-dimensional motion convert mechanism
with large deflective elastic hinges

Table 3 Mechanism parameters of macromodel ( Unit: mm )

L,=10.5 Ip =10
k°=02 L, =20
p =3.0 £ =02
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Fig. 13 Relationship between input displacement and output
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Fig. 15 Relationship between input displacement Sx and
~ output displacement Sz when hinge thickness ¢ is
varied without loads
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Fig. 16 Relationship between input displacement Sx and
output
varied without loads
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Fig. 19 An example of micromodel manufactured by several
semiconducter manufacturing process
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Fig.20 Proposed new surface mount system
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