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1. INTRODUCTION

In  late 1984 preliminary discussions with British Shipbuildérs on the
subject of Noise Reduction took place. The . result was & detailed
agreement for a joint spomsored work project to be undertaken by BEMT. The
12 menth project would begin in April 1985 and when complete would place
British Shipbullders in a position to comply with proposed EEC lepislation
when it comes into force in January 1990.

It is wunusual for Research and Development Committees to consider the
implications and the alternatives, five years ©before the expected
application of the proposed noise legislation. Nor is it the kind of
forward thinking one would expect from what Is seen as a Traditionmal
Industry. It was however an indication of the Industry's intentien to
have a future and to set about organising itself accordingly.

BMT undertook the task as we were the principal R & D consultant of
Bricish Shipbuilders and hdd been invelved with the solution of many
problems in the Industry including neise, for a substantial period of
time. Also, we had invested considerable resource into the development
and practical application of advanced manufacturing technologies. This
work was to be used in the development o¢f a workable noise avoidance
strategy.

This paper will concern itself with the manner in which this was done and the
relevance of the approach and the end product to other applications. The
paper concentrates on the problems of iwmplimentation of noise reduction
programmes. the conclusion is that their introduction must be dene in a
manner which demonstrates alternative methods and procedures which deo not
detract from the profirability of the operation or Imposes unacceptable
restrictions onte the workforce. The implimpn:ation plan concentrated on
demonstrating how less noisy practices could benefit the company and
operators, not in terms of noise reduction but In preoduct quality and improved
performance. 1In the performance of the work, close collaboration was achieved
with the wvorkforces in most of the British Shipbuilders Subsidiary Companies.
The members of the BMT Project Team wish to record thelr sincere apprecistion
of the valuable assistance they received from those member firms, ’
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2. ' INDENTIFICATION OF THE TASK

The project agreed with British Shipbullders was the same as the title of
this paper; Noise Reduction fin the Shipyards. The first task of the BMT
Project Team was to obtain a definition of existing noise levels and
equally important, the work processes invelved.

In practice a large number of nolss surveys was not necessary. British
Shipbuilders were able to supply BMT with the results of surveys already
done. It was not a case of a lack of knowledge of the extent of the
problem, vrather an acceptance of & problem and agreement to mount a
concerted effort to obtain practicel scoluticns which would be usable by
all of the Shipyards of the Company.

The Project Team were aware of the place of each of the ldentified nolse
producing processes in  the ship manufacturing eycle and of the
significance of each of these processes and of potential alternative
methods and techniques. They were also aware of the application of
different methods adopted by various shipyards which had essentially the
game facilities as others. More significantly, they were aware of the
probable resistance of a proud and treditional workforce to change, if reason
for change could not be adequately explained and justified. Now, with the
introduction of the neoise legislatien on the immediste horizon, some attention
has been glven by the news medla to hearing problems experienced by workers in
heavy industry. Scme of ‘this has referred obliquely to the a&apparent
resentment vhich can arise with those workers who have impaired hearing and
feel cut-off from others by it. BMT consultents, with experlence in heavy
industry, understand and sympathise with this problem and wish to stop- it
happening in the future.

Having examined the information supplied and the internsl knowledge base
available to the team, the main problem requiring resolution, was to
determine the form of presentation of the ourput. It would have been &
simple task to have produced a highly technical report of the work done.
This would not have satisfied their interpretation of the task in hand.

To obtain.a reduction in workplace nolse levels it was accepted that the
workers themselves would heve to be advised in some way. Further the
reasons for change would need to be adequately explained, Accepting this
need it was agreed to plan to produce two levels of output, the first
being an overview for senlor management, the second being designed for use
on the production shopfloor. '
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3. EXAMINING THE PROBLEM

Early analysis of the information te hand showed high machine noise levels
which were gemerally outside the control of the machine operatives. In
work areas such as Joiners Shops end Engineering Works machine operators
eould do little to change the nolse output levels of the cutting machines.
Operatives were required to perform production tasks on equipment over
wvhich they had little control, apart from switching them on or off. They
did not have - authoricy to have machines silenced or replaced. This
problem was evident in a number of areas where large fixed machines were
used. .

Portable mechines tendsd to present a different type of problem. Many of the
machines were problems essentially only to users or other workers in the
immediate vicinity. The obvious and most well known exception to this being
the csulking firon, a pneumatically driven steel cutting toel used to dress
materisl edges and welds, The noise produced by this tool could pessibly be
described as the signature tune of heavy Industry.

Actions to curtail the use of caulking irons had been taken in most
companies to the point where the use of this equipment was claimed to be &
*thing of the past". This was found to be untrue, but of more interest to
the Project Team was the analysis of the ressons for the use of the
equipment. Some of the acrivities could be ascribed to individual or
group working practice, others to the overall methodology or technology
used in the Manufacturing Facllity in the Shipyard.

Differences in the methods wused in the Shipyards visited were also found.
Many of thesa were found to exlst because of differences in the trade
demarcations betwean Companies. The resolution of this was not an action
which could be considered to be within the scope of the EMT Project Team.
It was however an item which could be addressed in the Executive Section
of the final reporting document.

After having visited most of the production facilitles and discussed the
noise problem with the staff, the Project Team began the task of drafting
the output documentation. This produced seven separste documents. :

The largest and most complete document produced was a full report of the
work completed for the Executive Management of Brirtish Shipbuilders.
Complementing this document are six booklets prepared for the use of the
staff at workplace level, These are designed to be both meaningful to the
shopfloor operstives and portable. More will be sald of these later.
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4, THE EXECUTIVE SOLUTION

The main Executive Report prepared by BMT 15 & substantial document. This
is necessary In order to contain the wvolume of relevant informatien. The
detall of the report will not be discussed here.

Sections in the report deal with the legal aspects of nolse as existing at
the time of preparation and iIn prospect. The principals of noise
generation, nolse and its effects and the avoidance of hearing damage are
all examined and options for actiom are discussed.

It is however in the methods of noise reduction and avoidance that the
substance of the document divides. There are twoe major segments of
detalled information, the first is provlded on machine ctypes, enclosures,
silencing, the use of flexible mounts etc,, the second segment deals with
production methods and philesophies. Both are important but the first only
requires a decision for the investment of capital, the second requires a
change of attitude of mind to put Into practice,

It is the second of these segments which calle upon the supporting BMT
manufacturing expertise developed from extensive research and development
in areas of welding technology, the significance of the control of
accuracy of parts and the avoidance of distertions. All of which are
interactive developments to improve the quality of worlkmanship and
hence,of the end product.

The sub-section on welding in particular desls with welding techniques
which may be employed te reduce or eliminate the need for back-chipping
between weld runs. The advantages of welding from one side of the plate
joinc only are also addressed, the problems of the rtechnique are alse
itemised.

The contribution of a distortion avoidance program to the Iimproved fit-up of
parts is also examined. Estimates of the actual extent of chipping snd
grinding actions vary between shipyards, figures as high as 70X have been
attributed to the alignment of parts during assembly. Much of this may be
put down to the correction of distortions although dimensional accuracy of
parts is also an influencing factor. ’

The alternative technologies all produce less mnoise, although they were
not developed initially for this reason. They are teo improve the
potential for the achievement of first time manufacture of products of an
acceptable standard, without rewvork. An important censideration in todays
marketplace with an increased awareness of quality assurance (BS5750).
That they provide noise reduction capability is of added benefit.
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Addressing the subject in this manner provides senlor management with an added
knowledge of the return which may be obtained from taking up the proposed
technologles to improve efficiency and of course, reduce costs.

The overview thus given identifies the problem, the need for change and
metheds which can be beneficlally edopted. It places it in the hands of
those capable of making the necessary decislons. The report gilves an
adoptable strategy which:. includes the opportunity for cost Aimprovement
from what at first appears to be another piece of costly and limiting
legislation.

5. THE WORKPLACE SOLUTION

Manufacturing technelogy is constantly being improved. The perception of
the workforce to improvement and change 1is that they are taking place zo
satisfy some management whim, or someone's new Iideas from having read
"some book”. Most often this is seen to be change for the sske of change.
The benefit to the company operations is not apparent to the individual,
and generally it doss not directly and obviously enhance their work task.

To effect & reduction in nolse levels produced in shipyards an explanation of
the personal benefits needed to be highlighted for the individual. Further,
for this to succeed this information should be in a form which added to the
probability of consumption rather than disposal out of hand.

The method adopted was to prepare the substance of the information and
have this reprocessed by a specialist consultant well versed in media type
output. This led te a number of intense discussion sessions with the BMT
Project Team and was not achleved without some heart-ache, but it is now
believed to have been worthwhile.

The Forward from the published document is reproduced here as Figure 1.
It shows the more conversational style which was adopted and the use of
supporting artwork. This document, is titled "Noise and the Empleyee in
the Shipbuilding Industry". The 1list of contents from the booklet is
reproduced as Appendix 1.

Having dealt with the reasons for actien in this general Information
booklet, the complementary information could be prepared in like form.
Shipbuilding is a more complex business than most. The ship is required
to be a self supporting system for the duration of each wvoyage. It must
have the ability to carry and sustain the operating crew and have the
capability of transporting passengers, cargo or weapons systems., It may
also need to have the ability to load and unload itself.
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The manufacturing process for the ship is therefore concerned with many trades
performing ¢ifferent, interactive tasks. The product of which i ultimarely
sesembled to create the total ship. The making of parts, bringing them
together and the joining process is labour intensive and skilled people are
needed.

‘Traditlonal methods used in the shipyards for the steelwork proceséing are
very nolsy. This has always been so0, it ig an activity involving . large
pieces of heavy metal needing to fit together for Joining by welding.

Welding is a tolerant process but it should not be used as a metal filler.
Therefore when the fit is inadequate it is common practice to adjust by
trimming or applying force. 1If this was to be changed then the workforce
would need reasons and opticns to do this.

The information collection was developed and prepared to complement the
"Empleyee Boocklet"™. Using the shipyard noise surveys -supplied and other
BMT sourced data, comparative information forms were preparad. These show
the noise output differences between what are termed "Traditional Methods"
and other methods of performing the same work task.

This collected information was divided into sgets which are relevant to
trade groups in the shipyards. That {=, by type of work performed.
Booklets were prepared for each general activity group. They are:-

Fairing. ’

Moving Heavy Loads, Lifting and Turning.

Staging and Access.

Genersl Applicstions.

Noise Reduction in the Woodworking & Machine Tools Enviromment.

woR L p

For these not familiar with shipbuilding terminology, Fairing Operations
are concerned with the bringing together of parts into acceptable
alignment before final welding. An axample of an operation from this
Beoklet is reproduced as Appendix 2. This shows how the itemisation of
sach action performed is attributed with its associated noise production,
Both methods are covered, traditional and alternative. The reduction in
noise is obvicus. "The increased efficlency of the second method is also
addrassed, B

An example of a lifting operation from Beoklet 2 1s included as Appendix 3
and of an alrernate staging method from Booklet 3 as Appendix 4,
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