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With  regard to organisation and technical Installations  for 
the mechanical machining,   the apparatus manufacturing industry 
should be on the level of a medium-sized European  industry 
for the construction of apparatus. 
A surwy concerning organisation and technical installations 

is given by 2 diagrams. 
It la recommendablo    to  fabricate only construction parta of 
well  weldable steel  in the openinp stage of the manufacture. 
Material  recommendations  are given by  ;4  diagrams,   .steel  quality 
and dimensions  of the construction parts  snouid be  in aucn a 
way  that an unobjectacle  W3lclin¡; process la  fcuaranteea  at 
Buppüsition for the  aenu quality concerning  the requirement 

of security, and that heat treatment can DC a volata. 
iiasily applicable welding processes are  to prefer,  nccoim-ieudationa 
as to procedures and welding material are shown in tr-e uiagram. 
The welding engineerine-equipments  should covr first of ill 
current sources   (rectifier),  oxygen-, acetylene- and arr.on supply. 

•  Suitable  welding equipments  in ix  sufficient  nu-.oer must be  avai- 
lable  as weil  as trained  welding staff and experienced  weJ a in- 
supervising staff  in oraer to  ¿uar3nl.ee  a f:oou  worKir.anj.nji.. 
The  training level  has  to  be equal   to  the uurcpeaii standard. 
The   quality control  ar.a   acceptance   require  suitable controlling 

equipments  ana  weil-trainea  contro U in?-  pcraonnel. 
Devices   for »on-aestructivc  tticttnr,   (x-ray   loótlrv;,  oar face  control, 

spectroscopic  analysis,   haronea   teat)   are  neces^rv   fur the 

control  of tne  quality   and acceptance. 

It   is recomendable   for   the   purpos., of  steady  supervision of 
the  welding staff to uake  ,uao nondestructive  teatini; wit.» 
non-acceptable,  pressure!«^  operated  conotruction parts. 
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A technical office is required for planning ana tecnnical 

execution (procurement of material, waking of shop-drawings etc). 

¿he staff and the tecnnical installât ions nave to meet the 

requirements resultine; frow the manufacturing program. The 

technical equipments have at least to cover urawing- and working 

utensils, accessories and one copying nachine, tes Ides documen- 

tation icoo.es, standards, tables, material aata anéete etc.) 

The leaaer of tne tecnnical office has to neet tue  special high 

requirements, he siculo at least be technical engineer ( mechanical 

engineer or even cotter chemical engineer) with thorough practical 

and theoretic? 1 knowledge.  Required Is employment of several 

years in a cnomical industry as plant engineer and as shop engineer 

for construction ci' cneniicai apparatus, employment in an engineering 

office is desiraolc. Thorough knowieußo of strength calculation, 

mechanical science, material suostance and calculation of welding 

technique is required, as weil as experience witn macnines, mainly 

used in chemical plants, i.e. pumps, drives, controllerà and mea- 
suring instruments. 

The level of qualification ana training of designers and technical 

drawers should comply witn the buropean stanoara. 
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When building fabrication plants for the manufacture? of arparatus 
for the  chemical industry in  developing countries,   some essential 
aspects  and conditions  have  to be  considered.  Within the scope of 
this lecture there  will  be tried  to herefore give  hints and   recommen- 
dations. 
In  the following some  contemplations  cone,   the "Lay out" of  an 
apparatus manufacturer  of a minimum size of  around 50 professional 
workmen   in the  starting phase. 

1. Location determination 
In this respect,   the   following points will have to  be checked: 

Procurement  of the rav.-jiateria.ls under particular conoide rntion 
of the  transportation  conditions 
choice  of workmen 
supply  of electric  power and 
climatic  conditions 

2. General organization 

It is  the aim of the  plant planning  to get the optimum arrangement 
of workshops and  equip.ri.rnts enabling  the  most  economical   manufact- 
uring  and,   simultaneously,   asafo and  satisfactory   working  for the 
workmen.   That means  an arrangement  making possible  to produce  at  a 
price   being  low  enough to  make   it  competitive  and  to  sell   it  with 
profit   on  the market   by means of a   suitable,  productive  co-opera- 
tion  of-workmen,   materials,  machiner.,   and   appertaining working 
material. 
This  is the  summary   for what the plant  has to  take   care: 
a) to   co-ordinate all   facts  khich can have  influence on  them 
b) shortest   distance   at material transportation 
c) a  smooth  working process  in  the  plant 
d) the  optimal  utilization  of every   room 
e) satisfaction   arci   safety   for   the   workmen 
f) an   adaptable  arrangement  vhich can easily be  changed 

In the   following  the   characteristics  of a  plant  for  chemical 
apparatus plants   will   be   shown,   basing on  a minimum   size   of around 
50 workmen   (specialist  'ino   adoitional  helpers)   and   the administra- 
tion  required for this,  the  layout   will  be worked out  in   a  rough 
analysis under   special consideration   of an expansion at  a  later 
date. 

2.1.   Classification  of  the products 

The   building of chemical   plants will,   first  of all,  be   demonstra- 
ted  by means  of the  working-up processes and   sequence  of working- 
up.   It  includes  in   the  essential  points  the  following processes, 
as demonstrated  in   the  enclosure: 
Order administration   (table   1) 
It  consists of   sale,  purchase,   finance  and works  bookkeeping,  and 
stock  administration 
Design 

For the planning and technical processes (material procurement,* 

MMM ¡Hi 
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manine oí worKsnop orawmgs etc.; a construct 
required. The staff and technical euoipments 
the demands resultine from the fabrication pr 
equipments should include at least drawing in 
instruments as well as accessories and a copy 
addition to this, documentation (codes, stand 
material sheets etc.) must be available. The 
technical office has to comply with specially 
should, at least, be professional school engi 
practical and theoretical knowledges. An act i 
years in the chemical industry as work's enei 
construction of chemical apparatus will be re 
in an engineer office would be desirable. Goo 
calculation of stability, mechanics, material 
technique calculation must be required. Know! 
experiences with machines, beine mainly in us 
such as pumps, drives, controller and measuri 
necessary. Qualification arid trainine of cons 
cal draftsmen have to be of European standard 

ion office will be 
have to comply with 
ogram. The technical 
struments and working 
ine apparatus. In 
ards, tables, and 
leader of the 
high demands. He 

neer with profound 
vity of several 
neer and in the 
quired. Occupation 
d knowledge in 
knowledge, welding 

edge and practical 
e in chemical plants, 
ng instruments, is 
tructors and techni- 

2.2. Operational working-up of orders 

for finding-out and providing of 
for production in proved manner 
production divisions. 
For the first step, equipment as 

Quality control and inspection: 

suitable dates 

per table 2 is supposed. 

An expert engineer must be head of the quality control. 
There have to be available appropriate test equipments, in order 
to be able to make a qualitive distinction as to alloy groups 
(with* Mo-content and without Mollybdenum). Appropriate testing 
processes are the spectroscopic analysis and chemical testine 
processes (spot test). Control of the semi-finished products 
must be done when receiving the material. It is recommended to 
have trained the control personnel by experts of the supplying 
company for test equipments. 

Control of the finished parts 

In case of pressure vessels the testing extent is fixed in the 
inspection instructions. As far as vessels and apparatus, presure- 
less operated, are concerni;--» being not subject to inspection, 
it is recon.n.enaable to test at least for leaks and to X-ray at 
ranoom in the company. There is also recommended the surface crack 
test by the aye penetrant test for welding joints. The control 
is to be uninaependent. from the production workshop. Recommendable 
control equipments for non-destructive examinations of welding 
seams: 
One tank X-ri;*rg apparatus 300 KV, 3 mA 
used both stationarily and in workshops, 

Administration and management 

In addition to the divisions being necessary for production and 
execution of an order, there must be taken into consideration 
administration ano management. 

, This apparatus can be 
as well as on jobslte. 

Administration: 
Management: for 

for supply and administration of the company 
maintenance of the company 

2.3. Manufacturing principle 

Out of the 3 kinds of working-up (local-bound working-up), 
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working-up as per performance principle, and flow-principle, 
the two first processes in combined form will come in question, 
that means local-bound manufacturing; when mounting, but the 
mechanical working-up as pei» performance principle. For the 
choice of the appropriate amterial flow-schemes, and the 
association with each other, an exact analysis of the products 
to be made is required before. It can be said that the mounting 
and the welding shop can be located in one hall, and due to 
a later production expansion the following dimensions should 

% be kept. 

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

The association depends upon the product and the planned expansion. 
Hall lengths of 80 m resp. 60 m as guiding value are sufficient 
for the mounting. Defending upon the climate, the building 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 beginning, a mobile 
crane with around k  tons of lifting power and corresponding 
transportation facilitates by hand are sufficient. For the hall's 
craning should be planned not less than 20 tons in the mounting, 
and in the suppliers' works chiplers shaping 10  tons and cutting 
shaping lb  tons, particularly because an expansion at a later- 
date would be difficult. 

2.4. Organization plan 

Same shows the individual spheres and the staff in the summary 
(table 2). 
As a minimum si?e can be taken for the building of apparatus 
(in case of an industrial production): 

Beginning phase: $0  - 60 workers (directly employed with the 
production) 

30 employees (indirectly employed with the 
product 1 on) 

this corresponds to an approxiate proportion: 

Employees : workmen =1:2 

The possible turn-over volume would have to reach 
around 5 Mio. DN/year, in the peak up to 7 Mio. 
DM/year. 

Developing phase: These can be made continuously and dlscontinuously 
Particular consideration deserves the question as 
to a training workshop for trainees of the Jobs 
such as weluer, mechanic, turner resp. machine 
operator in order to cover that way the personell 

<1* demand by themsvives. 

• ••' 
3. Planning of the fabrication plant 

Due to the shortness of the explanations, just a summary can be 
given. Before starting up, an exact analysis and planning has to 
be made. The individual tasks are: 
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a) Planning of the total project (rough analysis), basing on the 
.' ideal solution 
b) determination of the place 
c) operation planning in details (fine analysis) under consideration 

of the particulars of the products to be made 
d) erection of  the building and placing of the machines 

For the planning, leading questions can help. They can be divided 
into the following groups: 

3.1. Materials 

There has to be taken into consideration the rawrnatfri 
incoming material, material in the fabrication, finish 
auxiliaries, and working materials, damaged goods, rep 
refinishing work, re-use of waste, scrap iron, shaving 
material and the material for the maintenance and othe 
sections. From this, considerations do result having i 
the material choice," dimensions, construction, variety 
Taking Into considération the high and versatile requi 
the company has to be faced with as to the welding tec 
working up of high-quality materials (non-ferrous meta 
steels, high-corrosion resistant materials) it seams t 
recommendable to take up in the product program, at le 
Starting phase, concerning developing countries,such c 
being manufactured of materials which can good be weld 
only subject to slight resp. medium stress. 

There are given recommendations of materials for const 
steels, boiler plates and fine grain steels in table 3 
Suggestions for acio-proof austenitic steels are inc.lu 
6. An. essential point of view for the material choice 
heat treatment. Annealing equipments are expensive inv 
there must be also be secured an economical supply of 
these conditions will not be sufficiently fulfilled in 
countries, those steels should be taken into considera 
priority when choosing the material which, normally, d 
require a heat-treatment after the welding process. As 
German prescriptions, this is valid for all steels of 
3-5 with exception of boiler plate type I and type I 
ASTM-analysis as well as fine grain construction steel 
with ASTM analysis. But for the heat treatment after w 
the instructions of the Individual producers and/or th 
boiler inspection association will be decisive. Due to 
smooth production process such steels are to be reconjn 
based on their alloy composition, do guarantee before 
the carbon steel content a sufficient viscosity in the 
Joint even at unfavourable manufacturing and working-u 

Hints and recommencations for the welding process and 
material as to the materials given under table 3 to 6 
table 7. 
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3.2.   Working materials 

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

Production machines,   special  accessories,  tools,   devices, 
measuring and  testing materials,   handtools,  and tools  operated  by 
hand  or by  power,   control points  or  testing stations,  machines  for 
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maintenance of operation,  tools and other 
auxiliary  sections. 

ftina,   size,  number o'f machines    m «•n«r,n * 
points and  special  reouiremSnfj «?-°fdination of capacity,  main 

planning of a   factory. 

3«3-   Workmen 

I 

3.*. 

3.5. 

For a  qualitative   work,   skilled   wpiHot.c   „„,    *    -• 
cient   specialità   knowodíí d "   Í  ^ \ ^^•'•MP     Suffi- 

be acquired   In   „>„!„•   •o',,,    of       ,„        Î.',   MCh,C  "   ^í'  "^rle, 
enti» fror, th. w-iol„.   . i ;', , ^ ""o' [ ° eZ."' \'"•, ¡"•inaerend- 

la reco„,ie,)OP,  to n^ct,, a„K,,1;1P wlim  rSÍ In.ïnc MÍ¡W60. 

Transportations 

There  have   tobe   considered   the   kinds  of  conveyance   (cranes 
transportation   mean,  within  the  workshops,   roaS  vehlcîe")   ' 
container.,   for  conveying or temporary   storage.   There has   to  be 
tal -n  into  account   process  flow    material  moverne  t     the   tíans! 
protation  proceden   and   the  available  room. 

Waiting  and   storage   times 

There  has  to   be   taken   Irto  consideration   for  the  storage  or 

•ItelZlZ   ^VrZ:uh0VO  Ull!,b°   reCCUcÜ  aild   stereo ^comînG? villi t       lo   atea   tl(   jrouur-tlon  ano   intermediate   stories' 

Se  stoí"dnrrP;.uc\l.te   ^   Y^0^   U,°  workl"C P•?  ¿here 

^Lurofp[;;eu:^ra;:rMa;:::se^iwrif' etc-? Tliat •— **"• 
nethoas. ' s tora £ e  and   st o r a g e 

3 .7v   Bui laings 

stree?"''1',1011 °( ^ s, ceiling, floors, existence of sidlnC, 
ï^r^îf * channe-}s etc- Consideration of building with view to 
capacity expansion at a later date. 
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Table 7 

f 

Materials 

¡(Compare with table H) 

Generai 
Structural Steels 

Type I 

recommended 

limit of wall 

tickness 

mm 

Type n 

non alloyed and 
low alloyed 
boiler plates 

Type I 
Type n 

Type III 

C-Thick Plates 
of Medium strength 
and Fine Grained 
structural steels 

Type I 

Type U 

Low alloyed 
boiler steel 

TypelS 

Acid proof. 
oust eni tic 

steels 
Typel 
TypeW 

CARL CANZLER 

DÜREN 

25 

20 

25 

20 

25 

20 

20 

welding procedure 

Open 

argon arc 

welding 

by hand 

and 

by UP welding 

Open argon arc 
welding 

by hand 

Open argon arc 

welding 

by hand 

and 

by  hier tgas - 

WIG- welding 

(for S* 6mm) 

Welding procedure  and filler material 

filler material 

for   Qpen_ 
JSr92£UQrç._Jwe[din g_ 

lime based 
electrodes 
of Type 

Kb JZ s 1345 / 26 
ace to DIN 1913 
correspondingto 
E 345 B26 

in accordene to ISO 
and 

E 7018 ace to 
AWS-ASTM 

for UP- welding_ 
wire S2 ace. to 
DIN 8557 

welaingpowder 487 
aceto DIN 8557 

time based electrodes 
of Type Kb XI S 535 26 occ to 
DIN 1913 corresponding to 
E535B26 occ to ISO and 
E 7015-At E 7016 -Al and AWS-AS1M 

with supp material 

ace to 

Vornorm DIN 8556 

and 

aceto ASTM-A298 

ASTM-A371 

70021 






