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Development of an unloading manipulator for micro manufacturing system
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| Abstract I

In this paper we present a 3-DOF manipulator of which task is to unload the product from a micro factory. The
micro factory developed by KITECH presses sheet metal to produce a micro valve that is used for micro pump. Our
research is focused on the development of a small-sized unloading manipulator which works in the narrow workspace
between the dies. We have implemented pick-and-place task with vacuum pressure and 3-DOF motion with stepping
motors. We present the design procedures and analysis required in each module.
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Fig. 1 Micro valve
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Fig. 3 Schematic diagram of the manipulator

Table 1 Design specification

R 6 Z
Stroke 85mm 00 15mm
Accuracy 0.lmm 1° 0.01lmm
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Tasks Sequence

Press P S —
Approach to pick == (1 gec)

Turn vacuum on

Retract == (1 gac)

Material Being Fed
Move to release

s (7 SBC)
el V=118
(1 sec)
(1.5 seC) me=

Turn blow on

Move to wait

Fig. 4 Tasks and sequence specifications

Table 2 Design Parameters of Axes

Item Design Remark

R-axis

Power source Step motor 50, 0.72°

Power transmission Lead screw lead 9mm

Bearing LM guide -
0-axis

Power source Step motor 50, 0.72°

Power transmission Timing belt ratio 1:1

Bearing Ball bearing -
Z-axis

Power source Step motor 50, 0.72°

Power transmission Lead screw lead 1mm

Bearing Ball bush -
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w, weight of needle

| P, weight of nozzle tip

L, length of needle

Fig. 5 Deflection model for needle am
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Fig. 6 Result of FEM analysis

Fig. 7 Designed system
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Fig. 8 Assembled manipulator
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Fig. 9 Operation diagram of unloading manipulator
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