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Robust Production line Development Method Utilizing
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Summary

An evolved robust production system is required, which concurrently achieves high quality and
productivity in the life cycle of the production line, and improves its stability.

We tried the first application as Quality Engineering for “Conceptual production line design and
Operational verification”. At the conceptual production line design stage, we developed an
evaluation method that concurrently and comprehensively assesses the balance between quality and
productivity in the life cycle of the production line with “Total Loss (Loss function)”, “S/N ratio”,
and “Sensitivity”. The effectivity of the method was proved by the application of it to a model line.
In addition, following to the various production line planning ideas of designers, we developed this
method into a standard simulation system which is accurately and quickly applicable to work.

According to the evaluation results, we decided the line specs that achieved “8% Up of the
production count”, “3.1db gain of S/N-ratio (repeatable)”, and “566% cut of the total loss” from the
initial conditions, reaffirming “Increase in S/N ratio reduces Total Loss, which improves productivity.

That is, quality improvement leads to cost reduction.”
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Fig.1 Ideal Function of Production System
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Table 1

Relation among Elements of Production Engineering, 12 Major Losses, and Elements of Loss Function

Elements of Production Engineering
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| Proposed draft of New Production line
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Table 2 Logic of Conversion from Loss Function Elements to Time (Minute) < Logic - ¢ >

[ Per Quarity characteristic ] Conversion logic to Time(Minuite).
/ |Current tolerance mm (Calculated through ng, ug, Dg)
(Calculated through ng, ug D)
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P perp *Reflected shortening of CT, Operation time.
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teristic) u |Optimum adjustment interval [piece CT * u

X CT=Cycle time (mitute per piece), X=Production count of targeted time zone.
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Table 3 Noise Factors
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Fig.8 Standard Simulation System (Operational Verification)

Table 6 Functionality Evaluation (Noise Function)

[A:Before Modification] A. Before modification Season Work—shifts
Variation of
Machine Process stability Tool wear Operation Variation of Ratio of Mixed
deterioration (Variation of (Tool life) (Experienced/ Operation models
(aging) Dimension) Young, Physical (Day/Night)
condition)
N1| Those Levels reduce output | Break down:L Variation :_L Life:S Summer Continuous A:B=M:M
Defective:L operation
. Variation: M o . . R,
N2 | Those Levels enlarge output Break down:M Defective:M Life:M Spring Day shift A:B=M:M
{B : After Modification] B. After modification (2 years later) Season Work-shifts
Variation of
Machine Process stability Tool Operation Variation of Ratio of Mixed
deterioration (Variation of (T?SOIV\II;:; (Experienced/ Operation models
(aging) Dimension) Young, Physical (Day/Night)
condition)
N1 | Those Levels reduce output | Break down:m |  Veriation:M Life:M Winter Continuous C:B=SiL
Defective:M operation
. Variation: S o . Continuous R— .
N2 | Those Levels enlarge output Break down:S Defective:S Life:L Spring operation C:B=L:S

(a) Actual line

| (A) Before Modification

| |

(B) After Modification |

< A. Before Modification & Actual line>

< B. After Modification & Actual line>
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Fig.9 Result of Functionality Evaluation
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Table 7 Result of Functionality Evaluation

(db)
S/N ratio Sensitivity S
a. Actual |b. Simulation] a. Actual |b. Simulation
A. Before modification -22.3 -16.7 26.2 25.8
B. After modification -18.7 -14.3 25.6 25.4
Gain 3.6 2.4 -0.6 -04

LNV TTF = a0 EEREM L ZSNIL - & (A-a, B-a)
ORI L 72, 2 OFER, SNILOFIFEHEL, A
Sab—vavidEIAvomEisEBLE (Fig.9,
Table 7).
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