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Development of Shape Adaptable Mechanism for Pasting Film Objects on Curved Surfaces
O LR FER]", 7R B
FE] oS, R KT, B AT
Reiji ANDO™!, Shigeki SAITO™,
Yuki TAOKA™, Yusuke SUGAHARA™ and Yukio TAKEDA™
THOTTHEKRY Tokyo Institute of Technology

As a device for pasting film objects on curved surfaces, this paper proposed a device, composed of a shape adaptable
mechanism and an elastic electrostatic chuck, which is operated by two robot arms. As the shape adaptable mechanism
generating a wide range of variable curvature radii, a single-DOF scissor mechanism with an elastic element was
presented. It was shown through a numerical analysis and prototyping that the proposed scissor mechanism without an
elastic element can generate pure circular curves of curvature from zero to a certain value. Forward kineto-static analysis
has been conducted for the proposed elastic scissor mechanism to clarify the effect of the location and characteristics of
the elastic element in the mechanism on its generated shape. The results showed that the proposed mechanism can generate

a wide range of multiple curvature radii.
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Fig.1 Proposed device composed of robot arm, shape adaptable (@ Approach (b) Paste (c) Detach
mechanism, and elastic electrostatic chuck

Fig.2 Proposed pasting method
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Fig.3 Designed length and angle. a and b are link lengths. Fig.4 Kinematic loops in two segments. 0 is
configuration parameter.
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Fig.5 Examples of scissor mechanisms’ output shapes of different modes connecting part
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Fig.9 Straight-line shape achieved by mechanism shown in Fig.7
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Table 1 Output curvature radii by elastic scissor mechanism

Given values Input value | Output curvature radii
k [N/ mm] Ly [mm] 6, [deg] ny fin [N] Lin [mm] 7y [mm] 7, [mm]
Case 1 6 30 0.5 8 5 141 67.6 1119
Case 2 0.6 25 0.5 8 5 113.0 67.6 61.2
Case 3 6 30 0.5 4 5 509.8 67.6 277.4
Case 4 6 30 0.7 8 -20 148.3 107.2 60.3
L fi 0. DEZZTNZNS, 0, LT 5. ZTORED y = (0, DDA L LTy = (020, L)) 52T, ZEACfRAT

2179
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