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i)

With regard to organlsation and technical installations for

the mecinanical machining, the appsracus manufacturing indusiry
should bte on the level of a medlum-sized Burcpean ludustry

for the construction of apparatus.

A survey concerning orgarnisation and teciinical lnstallations

is given by 2 dlaprams,

It is recommendable to fabricate only coasiruction parts of
well weldable steel in the opening stage of the nanufacture,
Materlal recommendations are given by 4 dlagrams. Steel quality
and dimensicns of the constructlon parts snould be in sucen A

way that au unobjectaple waldin; process is iuaranteed at

supposition for the seam gquality concerning the requirecment

of security, and that heal creatment can ve avolued,

taslly appilicable welaini; processes ure to prefer, Kecomrendations
as to procedures and weldlng material are chewn in tre ulagram.
T"he welalng engincering-equipments snould cover first of ali
current sources (rectifier), oxygen=, acctylene- and arfon supplye

Suitable welding equipmencs in sufficient numoer mMUsSt be avale=
lable as weil as trainec welain. staifl anc e xpericuaced weldling

supervising staff 1n oruer Lo Zuarsl

-

Lec a yoQd Wordnansnilo

he training icvel has Lo be equal to Lhe nurcpeds 3tanuelrd.

fhe quality control ana ucceptance recuire sultavie controlildng
equipmentc anc weil=trainecu concroizin” porsonhicl.

Devices for non-uestructive testing (x=vay Losting sarface control,
speciroscopic anelysis, wapdness Seoh) are necessorv for tae
controi of thne guailly Qnd aceepi ucCte

It is recommendable tfor Lno purpo. of steaay supervision of

the welding staff Le hadke also non-ucstructive vesting witu

non-acceptable, pressureless cperaied conbtouction parts.




A technical office 13 required for planning and teennical
¢xecution (procurement of material, making of shop-drawinzs ete),
che staff and the tecnnical lnstaliacions nave to mect She
requirements resuliins row the manufocturing pregram. The
techinleal equlpnents have at ifeast Lo cover urawing~ ana working
urensiis, accessories und cne copying machine, tesides documenw

taticn {(coaes, staincarus, taties, maverial aata sheets etc.)

The leauer of tne secnnical o(fice has te meet Ltae speclial hign
reguirements. he siculd ab least be technical enginecr ( mechanical
enginueer or eveu vetier caewleal engineer) with therougn practical
and theoreticel knowledpe. Reguired is enployment of several

years in a cnemical industry as plant englncer and ac shop englueer
for eunsiruction c¢f cnenleal appar4tus. wmzloyment in an engineering
wffice i3 desirzule, fhorvugh knowicuge of strengti calculation,
mechanlcal sclence, materilal supstance and calculation of welding
technique is reguireca, as weil as experience witn macnines, mainly
used in chemical plunts, i.e. pumps, arives, controllers and mea-
suring instruments,

The level of qualification ana training of designers and technical
arawers shoula comply witu the Luropcan standara,










When bullding fabrication plants for the manufacture of apparatus
for the chemical industry in developing countries, some esscential
aspects and conditions have to be considered. Within the score of
this lecture there will be tried to herefore glve hints ané recommen-
dat ions,

In the followlng some comtemplations conc. the "Lay out" of an
apparatus manufacturer of a minimum size of arouna 50 professional
workmen 1in the starting phase.

1. Locatdon cetermination
In this respect, the following points will have to be checked:

Procurerent of the rawuaterials under particular consideration
of the transportation conditions

cholce of workmen

supply of clectric power and

climatic conaitions

2. General organization

It is the alm of the plant planning to get the optimum arrangement
of workshops and equipnents enabling the most economical manufact-
urlng and, simultaneously, a safe and satisfactory working for the
workmen, That mcans an arrangement making poseible to produce at Aa
price teing low enough to make 1t competitive and to sell it with
proflt on the market by means of a sultalle, productive CO~-0p L=
tion of workiern, materlals, machines, and appertaining working

§ materlal.,
This is the summary for what the plant Las to take care:

a) to co-ordinate all facts which can have influence on them
b) shortest dlstance at material transporation

c) a smooth working rrocess in tre plant

d) the optimal utilization of every room

e) satisfaction ard safety for the workmen

f) &n adaptable arrangement vhich can easlly te changed

In the followlng the characterlstics of a plant for chemical
apparatus plants will bte shown. bBasing on a minimum size of around
50 workmen {speclalist wnd adaftional helpers) and the administra-
tion requlrea for this, the layout will be worked out In a rough
analysls under speclal conslderation of an expansion at a later

date.
2.1, Classliflcatlon of the procucts

The bulldaing of chemlcal plants will, first of all, be demonstra-
tea by means of the working-up processes and sequence of worklng-
up. It includes in the essential points the following processes,
as demonstrated in the enclosure:

Order adnm:inistration (tatle 1)

It consists of sale, purchase, finance and works bookkeeping, and
stock admlinistration

Deslgn
For the planning and technical processes (materlal procurement




2.2.

2.3.

maklng Ol WOrkshop arawlngs etc.) a construction office will be
required. The staff and technical eugipments have to comply with
the demands resulting from the fabrication program. The technical
equipments should include at least drawing instruments and working
instrunents as well as accessorles and a copylng apparatus. In
adéition to this, documentation (codes, standards, tables, and
material sheets ete.) must be availlable. The leader of the
technical office has to comply with speclally high demands. He
should, at least, be professional school englineer with profound
practical and theoretical knowledges. An activity of several

years 1n the chemlcal 1ndustry as work's englineer and 1in the
construction of chemical apparatus will be required. Uccupation

in an englineer office would be desirable. Gooad knowledge 1in
calculation of stability, mechanics, material knowledge, welding
technigue calculation must be required. Knowledge and practical
experiences with machines, belng mainly in use in chemical plants,
such as pumps, drives, controller and measuring instruments, 1is
necessary. Qualificatlon and training of constructors and techni-
cal draftsmen have to be of European standard.

Opcrational working-up of oraers

for finding-out and providing of suitable dates

for production in proved manner

productlion alvisions.

For the first step, equipment as per table 2 1s supposed.

Quality control and Inspection:

An expert ergineer must be head of the quality control.

There have to be avallable appropriate test equipments, in order
to be able to make a qualitive dlstinction as to alloy grours
(with Mo-content and without Mollytdenum). Appropriate testing
processes are the spectroscople analysls and chemical testing
processes (spot test). Control of the semi-finished products
must be done when receliving the materilal. It 1s recormended to
have trained the control personnel by experts of the supplying
company for test equlipments.

Control of the finlshed parts

In case of pressure vessels the testing extent is fixed in the
inspection instructions. As far as vessels andé apparatus, presure-
less operated, are concernc:i belng not subfect to inspection,

it 1s reccommendable Lo test at least for leaks and to X-ray at
rancom in the corrany. There 1s also recommenaed the surface crack
test Ly the aye penetrant test for welcing joints. The control

is to be unindependent from the production workshop. Recommendable
control cquipments for non-destructive examinatlons of welding
seans:

One tank X-ru'rg apparatus 300 KV, 3 mA. This apparatus can be
used both stationarily ard in workshops, as well as on Jobsite.

Aéministration and management

In adaition to the divisions belng necessary for production and
execution of an order, there must be taken into consideration
aaministration ana management.,

Acministration: for supply and administration of the company
bManagenent: for malntenance of the company

Manufucturing principle

Out of the 3 kinds of working-up (local-bound working-up),

-




2.4,

working-up as per perfor:ance principle, and flow-principle,
the two first processes 1n combined form will come in question,
that means local-bound manufacturing when mounting, but the
mechanical worxing-up as per performance principle. For the
cholce of the appropriste armterlal flow-schemes, and the
assoclation with each other, an exact analysis of the products
to be mace 1s required bLefore. It can be sald that the mounting
and the welaing shop can be located 1n one hall, and due to

a later production expansion the following dimensions should

be kept.

Mounting and welding: width 12 m, height of crane 6 m
Mechanlical working-up
and preparation : width 10 m, height of crane 5 m

The assoclation depends upon the product and the planned expansion.
Hall lengths of 80 m resp. 60 m as guiding value are sufficilent
for the mounting. Defending upon the climate, the bullding also
can be made in light patterns with corresponding foundation plates
for placing the machines,

There separately must be checked the transportation and the means
of transport to be place at disposal. At the beginninp, a mobile
crane with around 4 tons of 1ifting power and corresponding
transportation factilitites by hand are sufficlent. For the hall's
craning should te planned not less than 20 tons in the mounting,
and in the suppllers' works chiplers shaping 10 tons and cutting
shaping 15 tons, particularly because an expansion at a later
date would be difficult.

Organization plan

Same shows the 1ndividual spheres and the staff in the summary
(table 2).

As a minimum size can be taken for the bullding of apparatus
(in case of an industrial production):

Beginnirg phase: 50 - 00 workers (directly employed with the
. production)

30 employees (indirectly employed with the
product ton)

this corresponds to an approxiate proportion:
Employees : workmen = 1 : 2

The possitble turn-over volume would have to reach
around 5 Mio. DN/year, in the peak up to T Mio.
DM/year.

Developing phase:These can he made continuously and discontinuously
Particular conslderation deserves the question as
to a tralning workshop for trainees of the jobs
such as welder, mechanic, turner resp. machine
operator in order to cover that way the perscnell
demand by tuems.lves,

3. Plannling of the fabricatlion nlant

Due to the shortness of the explanations, just a summary can be
given. Before starting up, an exact analyslis and planning has to
be made. The 1ndividual tasks are:




3.1,

3.2.

&) Planning of the total project (rough analysis), basing on the

é) determination of the place
¢) operation planning in detalls (fine analysis) under consideration

d) erection of the bullding and placing of the machines

For the planning, leading questions car help. They can be divided ¢
into the followlng groups:

ideal solution

of the partlculars of the products to be made

Materlals

There has to be taken 1nto consideration the rawmaterial, the
Incoming materlal, materlal In the fabrication, finlshed products,
auxiliaries, and working materlals, damaged goods, repalrs and
refinishing work, re-use of waste, scrap iron, shavings, packing
materlal ana the material for the maintenance and other auxiliary
sections. From this, considerations do result having influence on
the material cholcece,” dimensions, construction, variety.

Taking into consilderation the high and versatile requirements

the company has to be facec with as to tle welding technical
working up of high-quality materials (non-ferrous metals, clad
steels, high-corrosion resistant materlals) it seams to be
recommendsble to take up in the product program, at least in the
starting phase, concerulnp developing countries,such construction
being manufacturea of materials which can good be welded, and are
only subtject to slight resp. medium stress.

There are glven recomrendatlons of materials for construction
steels, boller plates and flne grain steels in table 3 up to 5.
Suggcstions for aclc-proof austenitic steels are included in table
6. An essenti-1 point of view for the material choice 1is the

heat treatient. Anneallng equipments are expenslve investments,
there must be also be secured an economical supply of power. Since
these conditions will not be sufficiently fulfilled in developing
countries, those steels should be taken into consideration with
priority when chocsing the material which, normally, do not
require & heat-treatrment after the welding process, As per

German prescriptlons, this is valid for all steels of table

3 - 5 with exception of boller plate type I and type IT1 with
ASTM-andlysls as well as filne pgrain construction steel type II

with ASTM analysis. But for the heat treatment after welding

the instructions of the individual producers and/or the local
boller inspectlon assoclation will be decisive., Due to safety and
smooth productlion process such steels are to be reconmended which,
based on thelr alloy composition, do guaranrtee before all as to
the carton steel content a sufficlent viscosity in the welding
Jolnt even at unfavourable manufacturing and working-up conditions.

Hints and recommercations for the welding process and filler
material as to the materials given under table 3 to 6 shows
table 7.

Working materlals

There has to be taken into conslderation the necessary equipment
as to:

Productlon machlnes, speclal accessories, tools, devices,
measuring and testing materlals, handtools, and tools operated by
hand or by power, control points or testing stations, machines for




3.5.

3.6.

{ 3. 70

maintenance of operatioi, tools and other auxiliary sections.

Kind, size, number of machines, co-ordination of capacity, main
points and specilal requirements of the production (connection,
Piping, and canalization etc.) can be of influence on the
planning of a factory.

Workmen

There has to be considered the number of workmen, foremen, chiefs,
auxiliary helpers, transportation and storage workers, inspector
works craftsmen, emrloyees etc. There has to be enclosed in the
planning: safety arrangments, working conditions, number of staff,
capaclty &and wages,

For a qualitative work, skilled welders are Indispensable, Sufrri-
clent specializeq knoviledges and manual sk111 can te acquired
generally at ecuctional 1nstitutes for welding techniques, As

far as these educticnual inatutes Are not avatlablo tralning of
the welaing starr coyla be done in the own factory by the super-
vising welaing engincer of by welalng experts. The supervising
personnel should have 4 carefyl practical anc theoretical ckill

at an eductional institute fop velding techniques. There, furthep-
more practical exrericrncees ype destratle, which can forp example,
be acquired 1in welulry shops of fndustrial countries. Uninaepend-
ently from the welcling ana process tests belng fixed {n the
inspection precervirticrs, the manual sii]l of the weliers should
be currently supervisec. This can be carried out witlout great
expendlture by rcuns of welding samples, the workshop berding
samples are talern from ana can be checked on simple Gevices, Tt

is recommencec to currently aupervise welders followlrig DIN 8560.

«
A),

Transportations

There have tobe considered the kincs of conveyance (cranes,
transportation means within the workshops, road ehicles),
contalners for conveying or Ltemperary storage. There has to be
tal :n into aceount process flow, material movement, the trans-
protation processes andg the avallable room,

Walting and storape times

There has to be taher 1rto conslderation for the storage or
temporary storage: Where will be recelved and stored incoming?

‘Where are locatec the rrouucrtion ang intermediate Storages?

Where cen naterial te stored Letween the werking process? Where
are storea procucts, aux1liaries, waste, ete.? That means: Deter-
mination of the Sterage laces, siue of storage and storage
methoas,

Soctal equipnments, cuxillarvy and additional equipments such as
planning of ways, totlets ang wiash-rooms, dining and sitting room,
equipment. fer Firet Ala, telephone connections, doornan, personnel
offlce, wapes office, Hllumination, procurenent of power, etc.

In addition to this, there will have to be planned place for
quality controil, nanufacturing supervision, repalr ard waste
equiyment for power procurement .

Bullalngs

Conslderition of walls, cellings, floors, existence of siding,
Streets, channels etc. Concideration of buildinpg with view to
caracity expansion at a later date,
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Table 7

recommended
Materials limit of wall , _ |
. welding procedure filler inaterial
(Compare with table? 4)L tickness
0 .
i mm
General for open
Structural Steels 25 argon_arc_welding.
Type I lime based
L electrodes
hpe I 20 Qpen of Type
non alloyed and KbIX s[345]26
low alloyed argon arc acc. to DIN 7973
boiler plates 25 welding Cz_’ ’;:gg’gé”gf 0
;}’Pe 2 by hand in accordene to SO
ype and
Type IT 20 and -E 7018 acc to
) AWS-ASTM
C-Thick Plates by UP we[d/ng )
of Medium strength for UP- welding
and Fine Grained 25 Wg/ /‘;’/ g 525‘;1: fo
Structural steels N
e I weluingpowder 487
idid acc.to DIN 8557
Iype I 20
lime based electrodes
Low alloyed Gpen argon arc of Tipe Kb X1 © 538 26 occ f
boiler steel 20 welding gfgggco,,esponghg to
26 acc to /S and
lype IV by hand E 70151 £ 7016 -47 ong SWS-ASTM
25’;’;;’; zgf - Open argon arc
steels 6 welding with supp material
lypel acc to
lypell by hand
Vornorm DIN 8556
bpe I and )
an
Ype ¥ 15 by iniertgas -
weX WIG-~ weld; acc.to ASTM-A298
-weldin
Yped J ASTM-A371
(for S5 6mm)
Yy
|CARL CANZLER
! DUREN Welding procedure and filler material 70021









