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Design of a Transfer Automation Device for the Pre-processing
Movement of Large Centrifugal Cast Pipes

of 7 =

.
2

(LN

(Kyu-Jo Lee'? and Gab Soon Kim*")
'Department of Mechanical Convergence Engineering, Gyeongsang National University
*HDH Co., Ltd
*Department of Control & Robot Engineering (ERI), Gyeongsang National University

Abstract: This study presents the design of an automated conveying device for the pre-processing movement of large centrifugal
cast pipes. Large cast iron pipes (size: 442 mm x 5700 mm x 45 mm, weight: 1.2 t) are manufactured using the centrifugal casting
method. The manufactured pipes must be washed, ground, cut, and circumferentially chamfered manually. Herein, the mechanical
component of the automatic transfer device before post-processing of the centrifugal casting pipe has been newly modeled, designed
using SolidWorks software, and manufactured based on the design results. The characteristic test on the manufactured product confirms
normal operation. Therefore, the device developed in this paper can be used to move a post-processing automation device for large

centrifugal casting pipes.
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Fig. 1. Mechanical structure of the automatic transfer device

before post-processing of large centrifugal casting pipe.
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transfer device before post-processing of centrifugal
casting pipe.
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Fig. 3. Structure of stopper 1 of the automatic transfer device

before post-processing of centrifugal casting pipe.
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(a) Close-up of stopper 2.

(b) Full view of stopper 2.
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Fig. 4. Stopper 2 of the automatic transfer device before post-

processing of centrifugal casting pipe.
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Fig. 5. Structure of the forward and reverse transfer device of the
automatic transfer device before post-processing of
centrifugal casting pipe.
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Fig. 6. Structural analysis results of the mechanical device when

stopper 1 supports the pipe.
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Fig. 7. Structural analysis results of the mechanical device when

stopper 2 supports the pipe.
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(a) 3D modeling.
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(b) Simplified modeling.

(b) Transfer automation device with pipe.
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Fig. 9. Manufactured automatic transfer device before post-

(®) Mesh. processing of centrifugal casting pipe.
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(c) Stress analysis results.
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(b) Stopper 1 with pipe.
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Fig. 11. Manufactured stopper 1 of the automatic transfer device

before post-processing of centrifugal casting pipe.

(a) Pipe alignment device and forward and backward movement

without pipe.

(b) Pipe alignment device and forward and backward movement
with pipe.
2% 10, AE AAFE ol ze] FHel olF A5
SCENEEER ]
Fig. 10. Manufactured pipe alignment device of the automatic
transfer device before post-processing of centrifugal
casting pipe.

(b) Stopper 2 with pipe.
9 12, AR AAlFx ol ze] S o) As s
x| 9] 2B 2,
Fig. 12. Manufactured stopper 2 of the automatic transfer device

before post-processing of centrifugal casting pipe.
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(a) Forward and backward movement of the forward and backward

transport device without pipe.

(b) Forward and backward transport device with pipe.
% 13 AR dAFx o] A A o]F AEsE
SBEESE S
Fig. 13. Manufactured forward and backward transport device of
the automatic transfer device before post-processing of

centrifugal casting pipe.

Iv. 28
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