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Design and Analysis of a Novel 3D Pneumatic

Sewing Mechanism

Hao-Ting Lin

ABSTRACT Because the apparel industry and the footwear manufacturers have the product production
automation demands, a novel three dimensional pneumatic sewing mechanism is designed and analyzed for
the intelligent tailoring production system in this research. The large manpower costs and time costs in the
apparel industry and the footwear manufacturers will be reduced. The developed three dimensional pneumatic
sewing mechanism applied for cotton materials in the automatic tailoring production line can reduce crowded
labor force situation immediately and provide a new generation of automatic sewing machine technology. In
addition, instead of the traditional tailoring equipment operated electrically, the novel three dimensional
pneumatic sewing mechanism is actuated by air force which is safe and easy to obtain. As a result, the
developed three dimensional novel pneumatic sewing mechanism has the structure merits, cleanness, low cost,
high security, high response and energy conservation.

The end-effector of the mechanism can achieve motions in the 3D space via the mechanism design theory
through pneumatic actuators. By the Kutzbach-Gruebler’ s formula, the mobility of the mechanism can be
analyzed. The inverse kinematics and the forward kinematics of the mechanism analyzed by the D-H notation
method, are in analytical forms. Simulation results show that the novel three dimensional pneumatic sewing

mechanism is successfully verified the validity and effectiveness of the derived kinematic models via MATLAB
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and SOLIDWORKS. The novel pneumatic automatic sewing machine platform can be applied for the intelligent

sewing production.
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Fig. 2 The coordinate frames of the 3D Pneumatic Sewing Mechanism
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Table 1 Coordinate relation values of the 3D Pneumatic Sewing Mechanism

KEER B fI(mm)
L |z, 7, N 72.38
L | z,8Ez, 8005 62.75
iz
| b | XX 85.31
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ly | z BBz BhAOMITS 15
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Table 2 Coordinate transformation parameters of the 3D Pneumatic Sewing Mechanism

d 0 [ a
PP o 0° 0 0
Pop 0 0° L -90°
PP L 0° L 90°
Pop 0 0° 1 0°
PP Ls 0° 0 90°
Pop Ay 0° 0 0°
Pop 0 0° s -90°
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Fig. 6 Layout of the pneumatic sewing mechanism
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