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SYNOPSI S

Thi s paper describes new nodul es added to the batch AUTOKON, which have
made AUTOKON very attractive for use in the drawing offices. By neans of
powerful and easy to use features, a conputer based structural "nodel"
of surfaces, stiffeners, etc. may be established at an early stage. This
nodel may be interrogated to produce a variety of draw ngs for design
and production purposes.

Benefits: Consistent and accurate draw ngs, reduction of routine drafting
work, rapid transistion of design nodifications into updated draw ngs,

i nproved design coordination, fewer errors down stream The "nodel" is
avail able for lofting, will reduce |loft hours and snoothen the peak |oad
to generate NNC cutting information
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I NTRODUCTI ON

The title of this paper seens to indicate that use of AUTOKON for draw ng
of fice purposes is an entirely new idea, which is not exactly true.
Already in 1974/75 a library of ALKON design and production norms were
applied in the Aker Goup to build up a description of, the steel
structure in the database at an early stage, generate draw ngs and
utilize the database information for down stream processing in lofting.

A sinplified diagram of this procedure is shown in Exhibit 1.

The procedures really never got a break through in the drawing office.
The reasons were many; collapse of the shipbuilding market, insufficient
flexibility to handle different types of ships, high consunption of
conputer tinme, not easy enough to use and finally - the turn around of
jobs in the batch enviroment did not lend itself to the effectiveness
required.

However, anot her Aker Group devel opment of an ALKON design and production
norns library for jackets (tubular steel structures) turned out to be
very successful and is in frequent use. Exhibit 2 is sinplified diagram
of the procedure.

The nornms were defined in ALKON |anguge and to guide the reader he is
referred to Exhibit 3 which shows the lay-out of the systemon the
AUTOKON-76 | evel .

Since the early 1970-ies, Italcantieri in Italy, an AUTOKON user since
1968, had been developing a stand al one system called SCAFO- DSI containing
parall el sto the AUTOKON functions. By investigation we found that sone
SCAFO prograns called TRALGCS, TRADET AND DRAW could replace the functions
we tried to cover by the ALKON ship design norns library: to |oad

internal surfaces with associated stiffening in a conputer based structural
model from which a variety of drawings could be generated.

We found the solution elegant, powerfull and easy to use. Italcantieri
had been very faithfull to AUTOKON when intergrating the 3 prograns,
hence we found it would be easy to incorporate themin the AUTOKON
package we offered. In 1978 SRS nade an agreenent with ltal cantieri

gi ving SRS exclusive world wide marketing rights to distribute these
modul es under the AUTOKON trade mark. Futher, we acquired 10 new ALKON
statenments, which replace a nunber of system norms (cutouts, contour
generation, etc) which a substantial reduction in conputer tine
consunption as result.

Together with a new lines fairing system BOF and the interactive nesting
system AUTONEST, the enhanced system is |abelled AUTOKON-79. For the US-
user the differences between -71 and -76 are minor conpared to the
enhancenments form -76 to-79.
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In AUTOKON-79, we think we really have a systemthat should attract the
drawi ng office.

This paper will mainly deal with the new software handling interna
structures, sSince it nmeans a boost to the use of AUTOKON at an early

stage, However, the early availability of a numerical description of the
hull formis a prerequisite to exploite TRALOCS, TRADET and DRAW Therefore
some tinme is devoted to describe how BOF can cope with this demand

BOF - THE AUTOKON -79 HULL DEFI NI TI ON SYSTEM

The use of AUTCKON -79 in design requires loading of a hull definition

There are basically 2 neans to get it. Either a prelininary definition

from PRELIKON transferred to the AUTOKON data base by the nodul e FI LI P/ TRABO
Which means that all drawings from DRAWwi Il be prelimnary with regard

to shell contours. This may be acceptable as a departure point, since

the nain objective is to get drawings. The other alternative is BCF.

Traditionally, conputer fairing has been postponed until nodel testing
wase finished, which is normally late in the design stage. The main
reason has been the time and cost of doing lines fairing, even by
conputer. partly inability to handle |ocal nodifications in a reasonable
way. Therefore better wait until everything was settled to avoid doing
it all over again. For this reason hull fairing has always been a

bottl eneck leading to delays and peak load in |ofting.

BOF nmakes it feasible to overcome this attitude and | ook on hul
definition as a process that nmay be allowed to go through severa
iterations in time. Because it is easy to use, gives the user ful
control, allows local modifications wthout unexpected side effects,
saves whatever infornation was acceptable in the previous stage, at |ess
efforts and time. There is no |onger a good reason to postpone fairing
as before

Besi des that BOF can handle any hull formfor surface and subnarine
vessels. Oiginally devel oped for the autonmotive and aircraft industries,
BOF has been adopted to shipbuilding. The system has shown its
versatility both in new construction, conversion and repairs.

BOF is a modul ar, command - oriented system operated in batch nmode, with
very powerfull interrogation and verification facilities, BOF allows a
conpl ete description of the hull formand nakes avail abl e much nore
infornmation for down stream processing than the old FAI R nodul e.

Exhibit 5 shows a | ayout of BOF functions, and its versatility in use
appears fromExhibits 6, 7, 8, 9 and 10 which shows results.
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BRI EF DESCRI PTI ON OF TRALGCS, TRADET, DRAW

The main objective of this paper is to describe the "mechanics" of
AUTOKON- 79, the inmpacts on the shipbuilding process and organization
and the advantages and benefits. Nevertheless, a brief description
of TRALOS, TRADET and DRAW is considered necessary.

TRALGS

This nmodule can cope with any type of longitudinal surface

flat, curved, twisted or a conbination of 3 geometrical conditions.
The description of the surface is dependent on

its geonetry, determined transversally and |ongitudinally
by its geonetric line configuration

its topol ogy, determined transversally and longitunally
by the adjacent surface delimting its extension in space

Surfaces are reduced into 2 types: Xsee Exhibit 11 )

HSUR - mainly horizontally arranged
USUR - mainly vertically arranged

The nodule is also provided to handl e non-symretric extension even in
presence of a non-symetric body plan

The nodul e supplies the intersection points between the |ongitudina
surface boundaries and transversal plane in correspondence of transverse
frane. Furthernore and for each transverse frame, ending points of
every penetrating surface are printed

TRADET

This nodul e stores profiles, seanms, mnor structures and connections
concerning inner structure. Al profiles and seams have been reduced
into a few famly types upon their preval ent arrangenent. They are
further sinplified by the conventional way they are usually represented.

In general, a detail belongs to a structural surface where it is
mounted (profiles) or it devides the panel (seamj. Thus it follows
the way of surface representation which is usually done over three
conventional views:

transversial view from aft to fore (web franes, transversa
bul kheads, floors etc.);

| ongi tudinal view from starboardside (longitudinal bulkheads,
girders etc.);

| ongi tudinal view from top (decks, tanktops, forecastle, etc).
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Keeping in mind this way of representation, a detail like a profile
could have only two different arrangenents upon the face plate or
flage orientation its scantling is referred to Exhibit 12

Each execution of a group of profiles the program prints production
information as: profile code, scantling, pieces, type of endings,

| engt h.

DRAW
The whole internal structure is grapically represented by means of
this nmodul e which is capable of generating draw ngs over the various
ext ensions and conventional views of the hull. In short it is capable
to furnish follow ng:

scantling draw ngs of transverse sections;

scantling draw ngs of horizontal sections;

scantling drawi ngs of vertical sections;

structural drawi ngs of a transverse frane;

structural draw ngs of |ongitudinal surfaces.

By scantling drawings are neant the section of the actual penetrating
structure as if it were "cut" by a plane. Typical exanple, see Exhibit 13 .

By structural drawings we nmean the actual structure which, in addition of
the mentioned scantling, includes also stiffeners, seans, holes, inner
contours and standard synboles of various details. See exanple,

Exhi bit and 14

"W ndowi ng" features make it possible to extract partial views of
the structure. Therefore, fromthe sane basic, input we nay have
both |ay-out drawings, classification draw ngs or bl ockdraw ngs
according to need.
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AUTOKON- 79 | N STRUCTURAL DETAI LI NG

To have sone reference to sonething established and well known,
l et us use conputer lofting as base for conparison.

Basically and isolated, conputer lofting inplies

nechani zation of highly repetitive tasks such as lines fairing
and devel opnment of shell plates

converting part by part fromdrawing data into NNC cutting tapes
with a mninmum of input code, in fact a process which nerely
copies information from grapical into nunerical form

Conputer lofting nmeans a concentration of software usage in the end
of the total preparation phase, as indicated by curve A) in Exhibit 16 .

From an organi zational point of view, the loft department is the
responsible user. In nost yards the drawing office has been only
occasionally involved, if at all. However, the last 10 years of
experience shows that the yards who have benefited nost from N C are
those having a close cooperation between design and loft. The |oft
is nerely copying a tremendous amount of detailed design decisions
into nunerical form Hence, the drawing office has been able to
greatly influence the efficiency of computer |ofting by introducing
desi gn standards and preparing drawings in a way that utilize all
the worksaving features of the software.

The new nmodul es of AUTCKON- 79 changed the described pattern and noves
the center of gravity closer to the design stage. AUTOKON-79 makes
the design office a prime user itself, not only a good collaborator
as mentioned above.

THE APPRCACH AND " MECHANI CS" OF AUTOKON- 79

The basic difference in the AUTOKON-79 approach conpared to an isolated
AUTOKON |l ofting is to establish a conputer based "nobdel" of the entire
steel structure at an early stage. This "nmodel" can be interrogated

for generation of structural drawi ngs and "harvested" down stream
f.inst. for lofting. The followi ng features should be noted:

0 The structural nodel conprises shell and interal structures

with surfaces, openings in surfaces, major and |ocal stiffening
as well as seans and butts.

179



The internal structure is described in a straight forward way,
easy to learn, and stored as a relational (topological) npde
in the data base. Which inmplies that the description is inde-
pendent of the actual geonmetry and valid as |ong as the topol ogica
relations are the same.

The nmodel is built up step by step, starting with the gl oba
information and gradual ly increasing the detailing. By doing
this in a way that reflects the hierarchy of the steel structure,
a fairly high degree of automatic updating of drawings wll be
made when design nodifications are introduced.

Ex. 1

A vertical bulkhead with stiffeners described as being
delimted by deck A and B will be automatically updated
if the distance between the decks is changed.

Ex. 2

That will also be the case with a nunber of |ocal stiffeners
described as delimted by two major stiffeners if the latter
is subjected to a certain relocation

The nodel itself and consequently the draw ngs generated from
it at any point of tine, will be prelimnary or final and
nore or less detailed depending on the extent of basic data'

| oaded into the conputer.

Froma relatively sinple nodel a variety of drawi ngs may be

generated quickly at an early stage. For exanple transverse
section on every construction frame, plans and el evations at
arbitrary |locations, etc.

The nodel is updated periodically to reflect all design
alternations until it is final. Apart from having been an

i nportant tool for the drawing office to speed up generation
of drawi ngs, the nodel itself is available for |ater conputer
lofting. A very great deal of the information that the |oft
woul d otherwi se have to |ift from drawi ngs and generate them
selves, are now available as reference data

The described approach is synbolized by curve B) in Exhibit 16
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Since AUTOKON-79 is a commmon tool for drawing office and |oft,

it is fully possible to restrict the application to lofting. | nst ead
of the iterative approach the systemthen will be used as an advanced
"copying device" just as was the case with previous versions in the
past. This approach may be synbolized by curve C in Exhibit 16.

AUTOKON- 79 al | ows a nurmber of tasks to be worked on in parallell

as indicated in Exhibit 17 , which shows the work |oad versus tinme
corresponding to curve B), in Exhibit 16. In Exhibit 18 the work

| oad curves A), B) and C) correspond with the curved A), B) and Q

in Exhibit 16. The curves clearly show the shift of work | oad and
smoothing of the peak. Further they indicate the savings in manhours
and lead time by using AUTOKON-79 in an integrated way from an

early stage.

ADVANTAGES AND SAVI NGS

After having el aborated the "nechanics" of AUTOKON-79, the

advant ages and savi ngs of using the systemin design nmay be summari zed
as fol |l ows:

Consi stency and accuracy of data and draw ngs

Every design manager knows that drawings are not exactly to scale,
and nore than often a draw ng shows inconsistency between different
Vi ews.

No so with AUTOKON-79. No natter whether input data is correct,
wrong, final or prelimnary, the results will be consistently
correct, wong; final or prelimnary for any section, elevation or
plan affected by that particular input data. And the result

of a design error will be just as numerically and graphically
"accurate" as the result of its nodification.-

The conbination of data consistency and accuracy of results is the
very foundation for the quality of information. Any time the nodel
is referenced, a piece of information is always the sane. On stable
drawi ng paper, the drawings are "true" to an extent non-existent

in a conventional office. This quality is of great inportance for
all parties using the structural drawings, directly or indirectly.
The quality is also increased by the fact that certain data can

be retrieved directly fromthe nodel in tabular fromrather than
taking neasurenments on the resulting draw ng.

The nodel is a single and common source of infornation avail able
to all draftsnmen. It represents the "truth".
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Rapid detailing and generation of draw ngs

Starting froma rather sketchy arrangenent and a prelimnary hull
form AUTOKON-79 can generate a variety of 'skeleton" draw ngs

in desired scales. These drawings will serve as work docunents for
further design discussions. \Wen additional details are decided,
the input reflecting these decisions is |oaded into the system

the nmodel is updated and new draw ngs are generated.

The main advantage lies in the ease of interrogation of the nodel

to obtain nunberous sections, elevations, plans and views, which
woul d ot herwi se have to be made by hand. Apart from saving drafting
hours, the nore el aborate draw ngs nean a considerably inproved
basis for checking against design flaws.

Rapi d updating of draw ngs

Even a single update, such as location of a girder may affect a great
nunber of structural drawings. The traditional way to save tinme

for updating of drawings is to change dimensions only and | eave

the contours as they are. After a nunber of these "updates' the

di screpancy between nurerical and graphical infornation and result
in design flaws.

AUTOKON- 79 nakes it possible to overconme these problens and have
drawi ngs to be "true".

More flexible drawi ng procedures

It has already been nentioned that the nbdel can be interrogated

to get a variety of drawings: sections, elevations, plans etc.

A transverse bul khead may be seen fromaft or forward. Sinpl e
instructions may display the sane information by different scales
for different purposes. By special "w ndow' instructions a deck or
other structure may he split in parts and displayed on separate
drawings in a different scale than the structural plan, such as
when nmeking bl ock drawings. By thinking on the nodel in ternms of
"geonetry" rather than steel structure alone, and by conbining scaling
and wi ndowi ng the nodel can provide drawi ngs as work docunents for
special purposes. Just inagine how many tines the same contours
are drawn over and over again in the various design departnents.

The nodel ensures that this variety of drawi ng docunments contains
consi stent information.

The above mentioned advantages are basically -concerned with the steel

drawing office itself. There are, however, certain spin off effects
that should not be overl ooked.
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| mproved coordi nation of design functions

The hull formand steel structure establish the constraints for al nost

all outfitting design work. It is common practice that the outfitting

desi gn departnments either take neasurenents fromthe steel drawi ngs

or sinmply place themunder a transparency and start working form

there. The nore conprehensive the outfitting and the | ess space there

is available, the nore inportant is the quality of structural docunentation.

AUTOKON- 79 provi des steel drawings or skeleton drawi ngs that are nore
el aborate, flexible, consistent and accurate with |less efforts. H gher
qual ity means greatly reduced chances for design flaws, which can
either be totally avoided or at |east discovered at an early stage.

| nproved naterial take-off.

Steel drawings are the basis for material take off and making the

bill of material for steel. Mre often than not steel drawi ngs are
inconsistent, inaccurate, in a snall scale and inadequate in the sense

that they do not give sufficient information to the materials man. He has
to do a lot of guessing and tends to add on plenty of green naterial

to make the bill of materials safe againt shortage. The result is
unnecessary increase in material costs. For small vessels using standard
stock plate sizes this aspect means |ess than for tail ornade orders for
very large ships, where each 1% additional allowance may nean US $30-70. 000
in purchase costs.

AUTOKON-79 does not only provide high quality drawings for this purpose.
The system prints tables with length of frames and stiffeners. For shell
plates the bill of material is generated automatically except for certain
limtations in the extreme bow and stern.

Reduced |ofting work.

The detailed computer nodel is available as reference for the |oft.
The drawing office has generated "N C infornation" that was the job of
the loft. This should not be regarded as a transfer of work |oad from
loft to design. The drawing office will use AUTOKON-79 because it is
advantageous in their own work. As spin off the loft will benefit by
saving sonme of their work. Wy should the same infornmation have to

be defined and | oaded twice into the conputer? And - what is the

di fference between a "design contour" and a "lofting contour"?

By tradition the first is inaccurate and the latter accurate. In
terms of AUTOKON-79 it is the same thing.
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THE AUTOKON- 79 ENVI RONMENT

The tangi ble and intangible savings and benefits from AUTOKON- 79

are dependent on a nunmber of human and physical conditions outside

of the systemitself; skill and attitude of the staff and access to
har dwar e

The operational environment may have a dramatic inmpact on the lead time

of jobs. Good turn around - i.e. the elapsed tine fromthe user delivers
his input data to the systemuntil he has all the requested results in
hand - tends to reduce working hours as well. Because it allows himto

finish his job when he is nentally engaged in it, rather than resune it
the next day or the day after.

Experience shows that this aspect is neglected by many yard nmanagenents,
leaving the user in a situation where the software does not really help
him In the worst case it may even turn out to be an obstacle rather than
a help, where even the nost enthusiastic user will find good reasons

to abandon the system From nanagenent point of view, this is bad
utilization of invested noney.

Design is always a bottleneck in shipbuilding. Lead tine is essential
hence the operational environment for AUTOKON-79 in design is even
nmore crucial than for AUTOKON-| of ting.

Design lead time is dependent also of factors that are not directly

i nfluenced by use of AUTOKON-79: Waiting for approval of owners and
authorities, waiting for vendor draw ngs, slow internal decision making,
t hi nki ng of design solutions, deliberate design nodifications, etc.

AUTOKON- 79 certainly reduce routine drafting hours and reduce errors
and hours thanks to higher quality of docunentation
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Layout of system functions.
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EXHBIT 6

P e

~ 1

Extract of results fromaircraft

The BOF surface definition system
application.
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EXHBIT 7

Ay o 5 S s B R 0001 TS

N R e G R SR I

3
H
)

| ] S o

[ns o SR EELRE S IO
t=t oo ¥

™ i B T R I L

S

e vt

oy 4

’
- i
g

s

i

results from an autonotive

of

Ext ract

The BOF surface definition system

appl i cation.

190



SSS \\\L %
M \ \A
\\

SN i%

N\\\&\\\ﬁ

\N\\\Q\\

INNNSS O
R *

\
\\\\ / /i\

I\

W\\\\\/
NANNNEE

VQN&\
AN |

k \\\\\\\\\ \ 1

\N&&%&\\;

BAAA
|

\ \ IVAWMARALY

ace definition system
rom shi pbui I ding application



EXHBIT 9

A \/W =
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EXH BIT 10

The BOF surface definition system
"Fairing" of a chair to be made from
cast fiber glass. Thejob was done
because accurate coordi nates were
needed for calculation of stresses
during casting by Finite Elenent

Anal ysi s.

This exhibit also shows BOF's /
ability to show isometric yjeus..

/
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EXHIBIT 11

LONGGITUDINAL SURFACES

HSUR | L /

/.
":’7-_"4:2— VSUR 10 Principle for definition of
- /{i/"é longitudinal surfaces by TRALOS.
- = - Any surface in any inclination can
/ be dealt with.
vsur 15



EXHIBIT 12
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DEFINITION Principles for definition HP —FORE
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EXHBIT 13

Transverse scantling draw ng generated by orawbased on data
| oaded by TRALOS and TRADET. Free web frame countours and
manhol es are based on ALKON dat a.
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EXH BIT 14

A transverse bul khead drawi ng generated by DRAW for TRALOS and TRADET
data, on a Calconep platter, in the scale shown.
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EXHBIT 15

pl ans of 2 decks generated by DRAW from TRALCS and TRADET

Structural

information on the drawi ngs are generated autonatically.
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Accumulated data on stee! structures

D MEDMMBMASS WEe SN Y S RS GRS AND G G G e WDED Sews e
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Basic " Stucetural Work

design design drawings | Lofting

* Structural detailing

EXHIBIT 16

This diagram (which-has no scale) synbolizes - the.accumulated growth

of data generated as consequence of an increasing degree of detailing
of steel structures down stream from early design to production. ppte
that in the AUTOKON context "structural detailing” indluces both
structural design and work-draw ngs

The curve "total" represent the total anount of data to be generated,

the other curves the "share" of these data processed by AUTOKON
The dotted lines indicate the extent of conputer processing in each

"department”. The full lines are resulting accumul ated curves

A - using AUTOKON for traditional lofting (part coding and nesting
of plates).

B - integrated use of AUTOKON79 starting as early as possible.

C - using AUTCKON-79 purely for lofting

The curves nmay also be regarded to represent: nunpber of draw ngs
and man hours.
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EXHIBIT. 17

This diagram indicates how the various AUTOKON-'79 tasks may be prepared
in parallell, irrespective of the fact that the various system nodules
are processed in a certain sequence. The resulting curve is an expression
of work load as function of tine.

Structural detailing _ i Lofting
1
'
H A
- !
. .
B < c
'
I
l
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: !
. 1
/ !
- !
4
. Time
EXHIBIT 18

The curves .A), By and ¢) synbol i zeAUTOKON work load as function bf
time, corresponding to the alternative use of AUTOKON as shown in

fig. 2. Use of AUTOKON-79 neans shift of work, snoothing of peak

| oad and reduction of |ead time. The change of pattern from'A) to
B) is striking.
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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