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Confidence 1n quality —
customers’ and company, Part 11

Summary
I the previous fsswe, Part I of tlis article discussed the
concepts of product quality and quality confidence. [t
stressed the dmportance both to the customer and the com-
pany of quality being built in to a product from the start,
FPart 1T eomtinues the discussion with the imporiance
af enswring quality confidence i the procurement of
bought-out  fems, the necessity of waintaining  close
serutiny throuphont mannfacture and that, durving fnstal-
lation and conmmisstoning, the same high standards are
conttnued. The article i coneluded by a definition of wheat
it implied by effective guality management.

Quality in procurement

Some 50 per cent of the direet cost of an equipment in

the factory can typically be represented by purchased

itemns and materials, T'o get adequate *quality confi-
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Procurement activities can cover complete systems
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Three elements can particalarly be identified as being

eszential to good procurement.

(1) The availability of adequate specifications defining
exactly what is required.

(2) The identification of satisfactory supplicrs.

i(3) The establishment of adequate confidence that the
items supplicd will be in accordance with the re-
quired specifications.

The provision of adequate specifications has already
been covered in the preceding section, for the designer
15 responsible for choosing the right things to buy. The
identification of satisfactory supplicrs is usually a joing
exercise between the desipner and procurement person-
nel. In the case of new requirements or the need for
procurement from a supplier not previously or recently
used, a supplier evaluation exercise is, if thought neces-
sarv, carried out. Here, the supplier is visited and his
-.1E'.-|1it}' ton ml]:l]‘ﬂ}' items of the tvpe !"l:".'lll'iﬂ':‘d asseased,
and hiz ‘quality management’ system examined to
{I(_"fll‘l'lilif'l{'. |h'.l| he can meet Hr]l] I.'U]lt'i"l]l_' to meet 1.|:IL'
requiremnents specified. The compiling of component
gpecitications and the choice of supplier can well be
activities of an iterative nature involving the supply of
sample components and the testing of these in the
C([lliPTﬂl.:Ut or a simulation g, Where there has been
experience of the supplier, records of his performance
will have been continuously maintained and the ap-
propriate quality rating allocated, This can be used in
taking decisions regarding fresh orders.

Together with the above, the selection of a particular
supplier will also involve considerations of the level and
by af rm—rl:n:ipt \'r:r'rﬁn::aiirm, and these will L]t_']‘.\r: od o
the assessment or quality rating of the supplier. In the
case of supphies of complex items or sub-svstems, direct
verification is usually required, and a decizion needs to
be taken whether to perform this on receipt or at the
."-I.JF'IF'I'“‘.!'IH e I:'Ii.HI:!:i- ]?(![I)Tl! l:l.'.:’.‘iFJH.IIL'h.

Quality in the factory

A formal interest in ‘quality confidence’ has been in
evidence in factories for many years, having passed
through the earlier ‘inspection’ phase in which rigorous
sieving out of defects took place, to the broader modern
guality management concepts which seek additionally
to minimize the creation of defects in the first place,

However, verification of conformaty 15 still a central
theme in factory quality considerations. Requirements
are placed on the factory from appropriate areas of the
company, these being in the form of initial order docu-
ments together with the drawings, specifications,
schedules, ete, As well as these explicit instructions,
there will also be the imiplicit acceptance of the factory’s
practices, procedures and customs.

Planming 1s the key to successlul factory operation,
and the degree and competence of this has a direct
cffect on the ‘quality confidence” of the final praduct. A
complex equipment is made up of thousands of indi-
vidually manufactured parts and purchased compo-
nents, and the planning area has the responsibility to

Figwre 1. Mark VIcameras undergoing final test
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break down the initisl order requirement to obtain the
detailed specifications of piece parts and the types of
manufacturing operation involved. Paperwork iz gener-
ated giving explicit instructions for the detailed opera-
tions, together with destination information, and the
completed piece parts are then forwarded to the next
stage of manufacture. Requests are also generated for
the purchase or allocation from stock of all components
and materials. Time planning is vital to ensure that the
correct manufactured parts and components are all
available at the correct times to enable the various stages
of assembly to take place without either delay or unduly
high work-in-progress investment.

Appropriate verification is carried out during manu-
facture and is recorded to provide evidence that all
necessary stage by stage verification has in fact taken
place. Such evidence either passes forward to later
stages of manufacture or, as appropriate, is used to
provide a “permit’ to allow further stages of manufac-
ture to take place. These in turn would then be verified
and new evidence recorded, Thus, there is in operation
a ‘Pyramid of Proof’ system whereby verification at
many carlier stages allows progress to the later but
fewer stages of manufacture and assembly, culminating
in the evidence that the final equipment meets its over-
all requirements.

Process-type operations, e.g plating, painting, etc.
are covered by process specifications. These define the
end-product requirement, and also detail how the
factory will achieve the required end result. They
also define quality confidence criteria, In some complex
processes such as the manufacture of printed wiring
boards, it is necessary to establizh and maintain detailed
control of the many processes that are involved, Quality
activitics in such circumstances are not limited to
straightforward verification at appropriate stages, but
will also include checks on the process itself, eg
chemical constitution of electrolytes, temperature of
baths, dwell times, etc. Routine checks of certain
parameters may necd to be made on test samples
regularly passed through the system. Widely used
factory operations which can have a sipnificant effect
on product guality are the subject of documented
workshop practices. These define in adequate detail
how certain operations are to be carried out, including
the method to be used and any particular physical
aides of tools required.

The existence of a disciplined system of work in-
structions and controls enables the inevitable need for
design changes to be adequately controlled, Such
chang&s can arise from a L'hang:: in contract n.:quin:—
ment or from the realization that existing instructions
are incorrect or inadequate. Drawings and specifica-
tions issued by the designer form mandatory instruc-
tions on the factory and can only be changed by the
designer. In special circumstances there may need to
be a departure from such instructions, but this is
alwavs formally agreed with the designer, and such
agreement will only apply to the particular order under
consideration,
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In the later stages of manufacture, verification will
not only be provided by mechanical inspection, but
also by appropriate electrical testing. Such testing takes
place in a test area by specially qualified personnel to
the production test specification. Further assembly may
then follow in stages with further testing until the final
product is tested apainst its test specification.

In some cases the use of automatic test equipment
may be economical. Here there is a vital need for the
designer and the specialists in automatic testing to
laise closely. The designer will need to provide ade-
quate access points for the connection of the automatic
test equipment. The appropriate test specification will
originally be prepared in written form, but will need to
be converted into a form, such as on tape, to be suitable
for the automatic equipment. When such a tape has
been prepared and proved, it then becomes a part of the
design documentation and will have the same disci-
plines concerning change control that will apply to a
mare conventional specification.

Having completed the assembly and the verification
in conformity with the production-test specification,
the test arca is usually responsible for carrying out any
customer-acceptance tests, and providing any contrac-
tually required quality verification documentation.

Throughout the manufacturing processes, measure-
ments are being made to establish conformity with
drawings and specifications. These measurements in-
volve the use of appropriate instruments of varying
sophistication from foot rules to complex electronic
system analyzers costing many thousands of pounds,
For all such measurements it is essential to establish
the permissible level of uncertainty, and then to acquire
confidence that the instrumentation used will provide
this. Thus there exist electrical and mechanical cali-
bration areas and control systems to ensure that all
measuring equipment concerned with establishing con-
formity is calibrated at adequate intervals, The calibra-
tion area has a standards room with standards whose
calibration is traceable to national or international
standards. In certain cases it may not be cost effective
to maintain a ealibration facility for some particular
parameter,

Arrangements exist for such re-calibration work to
be carried out by an appropriate outside service who,
in turn, can provide the necessary traceability and have
approval as a calibration facility.

Quality in installation and commissioning
Installation and commissioning present certain parti-
cular quaHtg.r pr(rbh,:mﬁ, H}r th!_:i:l,’ VETY nature tl'H:;m,:
activities take place in areas distant from the more
easily controlled environments of design laboratories
and factories. Equally, the facilities available are in
general less complex and all-embracing.

Depending on the complexity of the system and the
anticipated siting difficulties, an engineer may visit the
proposed site, in advance of work being commenced, to
carry out a site survey. A system designer is responsible
for the overall design of the installation, but the layout
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Fivure 2a. Organtzation chart af @ madel eompany

design is usually delegated to an installation design
office which specializes in this activity and therchy has
acquired considerable experience of the sometimes
peculiar installation requirements. The installation
design office prepares instructions indicating the re-
guired disposition of the various items of equipment
and their electrical and mechanical inter-relationships,
The actual task of installation is carried out by specialist
engineers. As in the factory, it is necessary to verify the
Jﬁ::rfurm:mn: of the work done both to the drawings and
to accepted work standards. On large sites inspectors
will be used for this purpose, but on small sites 1t s
often necessary to use the installation engineers in this
role. In such cases, care is taken to establish a degree of
separation and independence between the doing of the
work and the verification thereof. Depending on the
detail of the contract, verification activities may necd to
be overseen by the customer's representative,

Some operations carried out need an element of
process control, eg wire wrapping and crimping, and
the tools used therein may need certification and checks
made to see that the process 15 being carried out cor-
rizctly.

As in the factory, it is necessary to have confidence
in the degree of uncertainty of measurements made, and
usually test equipment iz calibrated before being sent
to site, If the imstallation goes on for a long period, it is
necessary to make special arrangements for checking
the calibration of the test equipment to ensure an
adequate uncertainty level is maintained.

Requiremenis for effective quality management

As stated at the beginning, "quality management’ covers
the management actions to ensure that the required
‘product quality’ and ‘quality confidence’ will be
achicved. One of the most important needs is to define
responsibilities for all activities, and ensure that these
arc understood and accepted. It is essential to have
responsibilities defined rather in the following terms.:
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{1} Wha s responsible for what?

{2) Who is he responsible to for this?

{3) How is the responsibility discharged?

And as an essential corollary to the above

(4) How do we know that he has done it or is continuing
to doit?

Such responsibilitics need defining both for ‘product
quality’ and ‘quality confidence’. In any business
organization all responsibilities and authorities ulti-
mately derive from the chief executive (e.g managing
director, general manager, etc.) of the organization, and
it is important that all quality responsibility chains are
traceable back to him, Figure 2a shows as an example a
much simplified administrative organization chart of a
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company selling equipment of its own design and man-
ufacture. (A real-life company such as MCSL is by
nature more complex, but the principles listed here
still apply.) Figure 2b shows this organization chart
redrawn to show the ‘product quality’ and ‘product
confidence’ chains, and how they lead back to the chief
executive. 'Product quality’ will be via the engineering
manager, since this is defined in the desipn process. His
designer carries out the design process and issucs
instructions (the drawings and specifications) to the
procduction manager who, via his production super-
intendent, and hiz operatives, manufactures the prod-
uct. ‘Cuality confidence’ is the responsibility of the
quality manager who also reports to the chief exccutive
thereby having an independence from all quality
achievernent activities. He, on the one hand, 15 con-
cerned with the design process, and on the other with
the production. He would normally delegate this latrer
responsibility to the production manager. This res-
ponsibility is discharged for the latter by the chief
inspector. Even in this simple case it will be seen that
the quality chains appear to be rather long, On a day-
to-day basis, lateral communications at lower levels in
the real, more complex organization are essential, but
these are based on the delegation from higher authority
with mechanisms for reference upwards if problems
are not soluble at the particular level.

‘Quality confidence’ actions are concerned with the
establishment of, and monitoring the effectiveness of,
quality procedure on the one hand and the verification
of conformity of the product with its specification on
the other. The preceding sections have indicated the
nature of many of these actions in the various areas. Ttis
a basic responsibility of the quality manager to recom-
mend and set up overall quality policies that will ensure
that such actions ecour in a timely fashion.

The formal statement of the responsibilities and the
qua!it}r p-r_tlir,"if,'a and pr-r)r;u:lun:ﬁ 16 the basis of a com-
pany quality manual. This acts as a guidance and con-
trol document for the quality aspects of the organiza-
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tion and as a reference to enable the quality perform-
ance to be audited by management; for auditing does
for quality organization what verification does for
product quality. This auditing is carried out by quahty
staff, and to be effective it iz planned, both as to the
content and the frequency thereof, Such planning is
flexible, however; an organization undergoing change
or experiencing problems needing perhaps more fre-
quc'nt auditing in g‘n;atcr dcpth, Audits are arrang&d
in co-operation with the line manager of the unit being
audited, and the results of the audit and any necessary
corrective actions are discussed with him.

Follow=-up audits are necessary to ensure that agreed
actions are carricd out,

The second function of a quality manual is to provide
information to give confidence to prospective custom-
ers. As mentioned at the beginning of this article, a
potential customer may wish to evaluate the company
before placing a contract, and the quality manual can
play an important part in this context,

Conclusion

The foregoing attempts to indicate some of the aspects
of ‘quality’ that arise in an electronics company and
the activity for taking care of these. Such activities can
be considerable in extent and cost money. An experi-
enced electronics company has its own view, based on
the type of product and market, of an adequate normal
level of ‘quality confidence’ activities, this being defined
in its quality manual and reflected in its price levels.
Where a customer needs a higher confidence level, the
extra activities and the costs thereof need to be negoti-
ated before the placing of a contract. He needs to balance
the cost of such special requirements against the cost
of the ‘quality’ failures that might ensue if these re-
quirements are not met. By the same token, he needs to
balance the saving in first cost that may result from
dealing with a firm whoze normal ‘quality confidence’
activity is at a much lower level against the likely higher
costs of subsequent "quality” failures.



