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A Quasi-concrete Materials Flow Simulator
to Assist in the Design of Automatic Materials Handling Line

KEI1IcHI TAKAHASHI,* YUKINORI SUZUKI,T SATO SAGAf
and JUNJI MAEDAf

We studied concreteness to construct materials flow simulator to assist in the design of
an automatic materials handling line (AMHL) that mainly consists of materials, handling
apparatuses, sensors, and computer. As a result of studies, the concreteness is indicated as:
it is required to have adequate sizes and shapes as properties in two-dimensional space for
materials, handling apparatuses, and sensing area of sensors. Moreover, it is sufficient to move
materials using static friction. Based on the above concreteness, we propose a quasi-concrete
materials flow simulator (QC-SIM) in this paper. The QC-SIM is implemented on Microsoft
Windows to demonstrate its effectiveness. Furthermore, we showed that the QC-SIM is useful
for designing an AMHL interactively by trial error.
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Fig.1 An automatic materials handling line (AMHL).
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Fig.2 A dynamics-based simulator.
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Fig.3 A discrete simulator.
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Fig.4 Subjects to comprise the AMHL.
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Fig.7 Flowchart of the processing of a material flow.
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:vold ENGINE: :plc()
Rt
if (senscr_[1l] == ON) machine_[1] = OM;

if (gensor [l] == OFF && sensor [2] == OFF)
{

machine [1] = OFF;
}

Mmom -l e W R

08 OOoooooooo
Fig.8 Example of control a program.
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Fig.9 Example of determination of the moving direction

and time for a material component.
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Fig.10 Example of the processing of material movement

per block.
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Fig.15 Example of the arrangement of sensor
components.
1: void ENGIMNE::plc()
20
3 if (sensor [2] == ON)
4 i
5: machine_[2] = QFF;
28 }
7 if (sensor [1] == ON)
g i
9: machine_[2] = ON;:
10: i
11:

016 0O0O0O0OOO0O 2000000000000
Fig.16 Control program for the component of material
handling apparatus 2.
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being pushed by the succeeding material compo-

nent (open circle 2).

1: void ENGINE::plc()

2:

3: if (sensor_[Z2] == CN)
4: i

-H machine_[2] = OFF;
a: i

7 if (sensor [1] == CN)
:H i

9: machine [2] = ON;
10: i

11: if (machine [Z] == CN)
1z2: {

13: machine_[1] = OFF;
14: voelse |

15: machine [1] = ON;

16: 3
17: 1}

018 000000 1000000000200000000
Fig.18 Control program for the components of material
handling apparatuses 1 and 2.
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stopped by the control program.
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