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A Study on Solving Engineering Problems of a Piece-removing System using

6-Sigma DMADOV Technique with ARIZ & Brainstorming

Seong-Jo Lee*, Won-Ji Chungi Choon-Man Lee™

7' Abstract |

This paper presents a new design algorithm for piece-removing dynamical system, based on 6-Sigma DMADOV
technique using ARIZ and Brainstorming. Our design target is the piece-removing system installed on a mobile platform
of bead-grinding equipment. The 6-Sigma DMADOV technique guides us design process according to 6 steps, i.e.,
Define — Measure — Analyze — Design — Optimize — Verify. A Design strategy to reduce the weight of piece-removing
dynamical system will be explored by using ARIZ, i.e.,(the abbreviation of Algorithm for Inventive Problem Solving
in Russian). The ARIZ will result in a final solution that the height and angle control parts for a cutting tool should
be replaced by a kinematical approach, rather than complicated mechatronic approach(using motors). The Optimize
step is composed of two sub-steps: (i) Generating process for obtaining several ideas of piece-removing system by
using Brainstorming technique, satisfying the final solution derived from the Design step using ARIZ, and (ii) Optimizing
process for selecting the most optimal idea of piece-removing system by using Pugh’s matrix from the viewpoints
of weight, cost and accuracy. The laststep of Verify has shown that the final design obtained by the 6-Sigma DMADOV
technique with ARIZ & Brainstormingcan improve an initial design with design requirements satisfied. In this paper,
we have shown that ARIZ and Brainstorming can be cooperatively merged into 6-Sigma DMADOV to give us both

a formulatedproblem-solving approach and diverse candidate solutions(or ideas) without trial-and-error efforts.

Key Words : Piece-removing dynamical system, 6-Sigma DMADOV(Define-Measure-Analyze-Design-Optimize-Verify), ARIZ
(‘Algorithm for Inventive Problem Solving’o]3} 9] 2jAjojo]o] ™2]ZAP, Brainstorming, Pugh’s matrix
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Table 1 Specifications of motors

Rated Rated Rpm Weight
power torque [rpm] kel
W) | Nm) | P
Height control| 55 | 53¢ | 3000 | 59
motor of tool
Angle control) 50 1 5520 | 3000 40
motor of tool
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Fig. 9 Development of piece removing system based
on optimum solution
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