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16.1 Introduction

Traditionally, it i= beheved that any gualty charactenstics LSL USL
should be measured within a specification limil, which is
o be sel ether by the designer, or by the customer.

But Taguchi differs

Taguchi says thal as so0n as a quality
characlenstic departs from s exact mean or
larget (lermed the ‘'nominal value'), performance
starts deterorating with increased customer = N
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= Taguchi expresses this quality loss as a GUBSRIETURENER, known as Quality Loss W
Function (QLF). Deming defines QLF as - "a minimal loss at the nominal value, and an
ever-increasing loss with departure either way from the nominal value" [W. Edwards
Deming, “Out of the En!aa. p-141i]
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16.2 Inside History

Dr Gemchi Taguchi, bom in 1924, was a statistician I

He worked in different organizations — both public and private

He look a position with Electncal Communications Laboratory of the Nippon Telephone and
Telegraph (NTT), to increase the productivity of the R&D activities.

Academic life:

In the mid 1950's, he was Indian Statistical Institute’s visiting professor,

He worked as the Visiting Research Assooate al Pnnceton University m 1962

The same year, he was awarded his FhD by Kyushu University

He acted as Professor at Tokyo's Aoyama Gakuin University (18964 - 1982)

He was received many awards for his contnbubon in guality, including the prestigious
Deming award (several imes)



16.3 Quality Loss Function

Dr. Ganichi Taguchi developed the idea of Quality Loss Function (QLF) in the
1970's

Although Japanese companies widely accepted the wea and started applying it
succassfully and achieving benefits as well, Taguml'.r.]m:ad upon North Ameancan
product design and manufacturing procasses began considerably lale, in
Novernber 1981, when Ford Moltor Company requested that Dr. Taguchi o make a
presentation.

His presentation mspired many Amencan companies (o adopt the idea. Besides
Ford, many other famous companies, like Xerox, ITT, etc. are the early Amarican
pioneers to adopt his philosophy:.

Oir. Taguchi stated that quality loss is a —
Loss fo the whole sociely



Taguchi suggests for a three stage product development:

1. System design stage —Basic elements of the design, such as the besl
combination of processes and matenals.

2. Parameter design stage — Parameter design determines the most
appropriate, optimizing set of parameters which will minimize vanation from

the target

3. Tolerance design stage — Al this stage, lolerances are designed
appropnately, requining a trade-off between - I
a) loss, when it goes bayond tolerance and,
b) cost lo maintain the lolerance.

Tolerances for less important paramelers may therefore
be opened up for cost reduction

(relafed to Deasign of Expenments - DokE)



Taguchi suggesled to minimize the influence of "noise" —
the factors those affect performance of operations and create vanahon.

MNoisaes are the uncontrolled sources of vanation.

There are three kinds of noise factors:

1. Extemnal noise factors: These are the environmental factors in which the
product is produced or used. E.g humidity, lemperalure, elc.

2. Internal noise factors: These are the factors that aclt from wathin the
product. E g detenoration or physical depreciahon with age or use, wear
and tear, elc.

3. Unit<to-unit noise. Some uncontrollable factors create vanation from one
unit to another unit of product. E.g vanation in diameter, length, weight,
amount, etc.



16.4 Traditional Goal Post View of Quality
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An example of the goal post view of quality- {25 mm}

A medical surgeon neaeds to insert a medical device into the cheslt of a patiant
that is 25 mm in diameter (the nominal value) with +5 mm tolerance

Is il really rue thal diameters of 21, or 25, or 29 mm
will give exactly the same feeling lo a patent 7

If & medical device's diameter measures less than 20 mm or more than 30 mm, it
15 deemed as nol conforming and scrapped at a cost of $1,000.00 per device



Is it really true that diameters of 21, or 25, or 29 mm
will give exactly the same feeling to a patiant 7
No, Taguchi has a different view (see below).

Why in the 1980's did the doors of Japanese automaobiles often sound
bettar when they were closad than the doors of automobiles manufaciured
in Amenca’?

Answer
The Japanese automobile manufacturers produce parts —
— close 1o nominal value
— and has less part-to-pant vanability I

The Amencans don’l
A higher quality sound is then possible since the clearance between

mating parts s less, resulting in a tighter fit and better sound when the
door 1s closed.

This is what Taguchi says.



16.5 Continuous Improvement View of Quality
Tha continuous improvemeant view of qualty was developed by Genichi Taguchi

The Quality Less Function (QLF), or Taguchi Loss Function, called the Loss
/

Loss (5)

HumiTm -

Value of Parameater

Any departure from the nominal value resulls in a lossl



A study on performance of Sony television sets were performed which
reported that -

the sels produced in the Sony factory in Japan are much preferred over those
produced in the Sony factory in the USA, although both are using the same
Busprint..

Frequency or value




