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Introduction

CAL/CAl is an acronyn for "Computer-iided Jesiin/loaputer-aided
nanufacturing,". The tern CAJ/CAl refers to the inter_ration of
coaputers into the production process to improve productivity.

Just as business computers process numerical data, CAD/ZAll systen
store, retrieve, nanip:late and display ,raphical informations

with unsurpassed speed and accuracy.

In this modern world, most of factory have had some contacts
with the computer even if these may not be directly concermed with
CAD/CAM or manageriral applications. But shipbailding industry
have made best use ¢f the computer compared to other industry,
because, as we know, shipbuilding is an international business
involving the national ¢overnments of the various countries and
is intensively competitive. Because of the competitive nature of
the industry, it is essential for a shipyard to decide hov. effici-

ently it should and could build ships.

This in turn requires careful and continuous examination co
improve productivity through technical innovation. Technical
irnovation means how io apply 2dvanced CAD/CAM techniques ia

shipbuilding.

A8 & result we can say "ship technology can much benefit by
making wise use of the computer's good features and the computer is

not a tool to solve simply all the technical probleme but to assist

man in solving them easily".
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2. Role of conputer in shipbuiidin

Now we consider the reasons why wc should use conputer and the

role which a computer can play in shipbuildin,.
leasons to use conputer are briefly swurarized as follows,

1) Intensity of competition

2} Interative nature of the desi_n procedure

3 Link between desi_n and production

4} Use of numerically controlled machines

5) Large calculations

6) lan power shortage

7) Planning and nanagement control

8) Other benefits

It is possible to devide the major roles of computer usage in
ship technology into des’gn, production and management application,
in accordance with shipbuilding processes.

1) Design Applications
(a) Detailed Routine Calculation :
Basic calculation such as hydrostatic, stability, tank

calibrations, bending moment and shear force, etc.

(v) Large Calculation : Structural analysis, evaluation of
wave resistance, design of a propeller from theory,

surface generation, etc.

(c) Design System : To link a set of calculations into an

integrated systenm,
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2) TFroduction Applications
(a) Fro_rans for construction : Process inforration to serve
the needs of ship construction,
(x) Flannin_ and control : Flanning; and schedulinz of the
production processes without creatin, lottlenecks or

najor delays.

3) anagenent applications
(a) Information requirenents
(b) Conmercial and financial data processin,
(c) raterial crdering

(d) Stock control

L) Linking of Desizn - Production - Management

Integration between design, production and nanagement process

As we mentioned above, the computer is now an accepted tool and

also has areas in research on problems associated with ship technology.

Research projects under develcpnen® by severzl shipbuilding countries
may be grouped as follows.

1) ohip structural research

2) Computer graphics application

3) Wave resistance calculation

L) Ship motion studies

5) Developing of large integrated systems
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3. Cevelopnent of CAJ/CAH in Shipbuilding

The computer was first used in shipbuilding to perform tasic
desizn calculation, such as hydrostatic and stability calculations
in the late 1950s. Zut now we can understand that tne coaputer can
do such jots nore effectively and tackle many calculations which
could not be done without aids of computers. Of course conputer

technology has improved immensely over the years,

1) In the late 1950s

The comruter application was limited to simple design
calculations. A few companies had begun or planned to
develop computer aided scaled lofting system for production

automation.

2) 1In the early 1960s

The numerical control technology was used in steel cutting
process, At first, lines fairing and shell development were
treated by the computer, AUTOKON system that is now ship
design and production system had been announced as nniy
lofting system in Ndruay. Therefore, together with presence
of electro-photo marking facility, optical cutting machine,
and numerically controlled cutting machine the AUTOKON System
had contributed significantly in accomplishing automation in

steel cutting process.

3) 1In the late 1960s

N/C cuttirg system using paper tapes or magnetic tapes had
been used at shipyard. Other computer applications in steal

fabircation, frame bending and pipe manufacturing were planred.
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Also Japan and Juropean countries started to develop coaputer

aided systemns, which has almost same {-nction as AUTG-C..
1 4

In the early of 1970s

~

At this tinme, in fact, 7.2C was tullt and lar_e capacity
conputer was utilized in this field.

The first International Conference on Conputer Application in
#utomation of Shipyard operation and shiptuildin; (ICCAL) was
held in 1973 in Tokyo. ileviewing those papers presented at the
ICCAS, we can understand that computer application technclogy
was of wide distribu®i_n to shipbuiiding, activities such as
ship design, steel fabrication and production control.

The CAD/CAM systems which had been practically used in ship-
building until that tinme were presented. The typical systems
were BRITSHIP from U.K., AUTOKON from iiorway, VIKD:i(: from
Jveden, FORA from spain, HIZAC from Japan. From this point
of view, the CAD/CAM technology was utilized in such advanced

countries, but not in developing countries,

In the practical use of computer, the tatch system using large
3ized computers was popular, btut more active application system
linking of large sized cormputers and mini computers, or mini

computers and mini computers was under planning.

In the late of 1970s and early of 1980s

Appearance of super mirni computers and practical use of  raphic
display had an important influence on CAJ/CAM technolegy.

The systems which had been developed for usirng large capacity
main frame computer, was started to convert super mini computer

system and yraphics system was applied to the production modules.
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Fron 1980s, the systen has teen developin, towards the inte _rated

- system which combines design, production and uanagezent nodules.,
In the operation method, emer:in: from batch nethod,  raphics
systen is _enerally used. It means with appearance of ~ore
convenient hardware, JAJ/CAH systen has reached Confuter

uraphics Aided ungineering systens.

4, Shipbuilding industry in Korea

The history of Korean shipbuilding (oes up te Yi dynasty, in
which Admiral Yi built the first iron clad ship, turtle boat. Zut
nodern Korean shipbuilding industry started accoruing to the 5 year
economic development plan:the modernization program was launched in
1962, practical expansion program was nct until 1972, however.

As the result, we have now four large sized shipyards, nine medium
sized shipyards including tyo repair yards, ﬁhich can btuiid up to
10,000 ton class vessel. In 1983, these shipyards buiit 1,285,000

gross *ons total.

5. Introduction of CAD/CAM in Korea

1) Selecting and evaluation of CAD/CAM system

Before embar?ing'on the selection and implementation of CAD/CAM
system, 1! is necessary to have a clear idea of the objectives

and the functional fields that are to be achieved by using CAD/CAM.
The ranges of functional fields to Le applied to are mentioned
briefiy in section 2,

The objectives may include

o A better product through improved performance
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o oSolving probleas which can not le easily tackled without
conputer

o Reduced costs throu_h a reduction in man hours

0 A .reater capacity

o .Jdeduced time
The selection of CAJ/CAii system for purchase calls for the
createst care so th .t 1t will neet the requirements,
Years a.o when CAD/CA!: systems were first developed, the selection
process was simple,
Today the variety and complaxity of available systems make such
sinple selection almost impossible. However one should nake a
sound choice with minimum risk. One method is to start with a
complete list of each systems capabilities and its performances-
haxdware, software, expanaability, general support, installation,
documentation, training and vendor's experiences, The evaluation
should be based on careful examinations of a complete list, technical
presentation and discussion with the vendor, follow-up visit to the
vendor and vendor's future plans.
Finally one has to estimate not only the total costs of a proposed
system btut also the benefits through direct and indirect effects,
#hen the costs and benefits have been estimated, net savings per
each system can bte calculated and also tne invisible savings should
be considered.
These are general elements to be cousidered in deciding waich

systen should be implemented.

2) Mode of import and status of systems

As mentioned before, the histroy of modernized shipyards which
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nay use CAZ/CAM system is sc short that the advancei, sonhisticated
technology cannot te applicable =asly. .hen we made plan to apply
CAD/CArl technology %o shiptuilding in 197%, we could not consider
all aspects wnich should Le reviewed in order to inplenent CAJ/CAk
systeas effectively.
After a feasitility study, we sinply rearched that it was not
possitle to develop such systen ty ourselves and one of the
CAJ/CAN systens which aleady had teen developed by advanced
shipbuilding countries should te purchased as soon as possible.
The feasibility study was carried out jointly by shipyards, related
research institute and the government. Lventually we rearched a
conclusion thatan a2ppropriate system should be purchasea fron
avroad Jjointly among the oryganizations which were interested .in,
Thereafter the goals were set up so ihat the purchased system
would be modified to fit the Korean shipbuilding practice and
finally should btecome rooted. This means that the system should

have expandabilities to meet our requirements,

In accordance with above strategy we tried to import a specific
system for use in all Korean shipyards. As the result two basic
naval architectural calculation and hull produccion systems and

one preliminary ship design system have been purchased. These
system, from the beginning, have teen ‘mplemented, modified

through the scheme which was already decided. Four large sized
shipyards have installed the system al their own conputers respecti-
valy, but medium sized shipyards which have not had their own capabi-
lities in both hardware and technical personnel utilize the system
with aidc of the research institute which maintairs the system

data base. ecause of different circumstances in each yard one
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hull desi;n system and one pipin; desiin and producticn systen
have teen imported by one shipyard separately.
The shiptuilding CAJ/CAr systems which have teen inported are

listed in tadle 1.

Tatle 1. ilajor CAJ/CAii systems usin, in Korea

Year
Jysten Country {purchased HRerark

. VIKDICG and SZAKING | Sweden 1975 Jointly purchased
. HICA3-P Japan 1977 Only one yard purchased
. FORAN opain 1978 Only one yard purchased]
. AUTOKON and PRELIKCN Norway 1981 Jointly purchased

. SHIPHODEL/PROCAL Norway | 1982 Jointly purchased

A

6. Application experienre of the CAD/CAM systems

It can be easily understood, as shown in the table 1, that
application period of the every imported system is not long enough
to discuss in detall. Hy intention is to describe the experience

on the functional fields rathe:r than the system -espectively,

1) Basic design calculation systems
Tre systems in this field have been imported together with the
hull design and production system. For this reason we can not
get rid of duplication of importation., while using these systenm
practially much modification was made to meet shipyards require-

ment and new modules have been added to the rystem, As the result,
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these systens are nore functional and convenien® than tha2

original systenms.

Hull desizn and production systens

The inported CAD/CAN systen was very lar_e sized and the package
car te operated ty tatch node and graphics node. unctionally
this syster consists of three parts—shell treatnent, steel
structure drawin, and cutting plan ;eneration, The shell
treatnent inclides hull forn fairing, shell plate developrnent,
ji, hi_ht calculation and template generation. The steel
structure drawing module can nake ccntruction profile plan

and other steel structure plan. The cutting plan module
senerates steel piece drawing and nesting pian,

As the result of application to practical t.ull production,
there are no big problems arosen, but many small troubles

threw disiyners into confusions sometimes, e found many
unreasonable preovlems in the graphics system., The najor
problem was disconnection of the steel structure dalabase

and the cutting plan database. At present, tha vendor announces
that this handicap can be fully covered by new graphics system.
Even if the shipbuilding technology advances very slow, in fact
it is true that the computer technology-hardware and software-
progresses very rapidly. Although we possess a computer alded
system and use well in practical production, we are stimulated
to purchase new developmente which are much convenient, more
speedy and nuch attractive. We cannot afford to buy these new
ones every time.

pbased on the system purchased and our applicatlon experience,




- 11 -
we Stacted to develop plan to ake syste:s .iore convinient and

effective, which protaily will accomnodate new conputer hardware.

3) Fipin; desi_,n and production systen

ZICAS-P systen was imported fron Japan. This syste: Is alle to
[+

randle the activities fron pipe arrang,ement phase to piece drawing,

tut we haven't fully utilized the automatic pipin_ desi_n nodule.

L) Ereliminary ship.desibn systen
desently we purchased L}IilQJZL/FROCAL systen for prelininary
ship desi_n from the ship desearch Institute of lorway(lisFI).
This system can be applied to 4 types of ships—tanker, bulk
carrier, general car,o ship, container ship. Jith this systen
designers are ab'e to obtain rough geometry of ship, prelininary
estination of ships' perfaimance, building costs and orerating

costs,

7. Conclusion

In this paper genernal aspects of CAD/CAM system in shipbuilding
and application experience of the syst‘em in Korean shipbuilding industry
have been mentioned. The trends of the CAD/CAM system is toward an
integrated system which combines ship design, production, and nanage-
ment, It means that the system is getting larger and the operating
mode is to be changed from batch to graphics system., Reviewing the
system developnent progress at present, practical applicaticn of

* advanced systems to shipyards will cone within two or three years.

As the result of good zooperation among the related orzanizations

in Korea, the large shipyards are making wise use of the systen and the
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medium sized shipyards are gaining ecsy access to the system installed

in the research institute.

If the developinig countries like Korea, have intentions to develop
thesé kinds of system with their own efforts, it may not be practical
and economical. I think it is reasonable to purchase an appropriate
system énd then, understanc, and eventually modify the system. For
the purpose of doing this way, the goverment, shipyards and related
organization such as computer cinter or research institute should work
together from the beg’ ning and then jointly purchase, use the system

cooperatively,







