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ABSTRACT 

HIGH LEVEL ADVISORY ASSISTUCE I1' EIWIROBftEBrAL llORITORIRG 
FOR ALUllIRIU!I CAST PLJUIT 11' PLEVD, BULGARIA 

SI/BlIL/90/801 

Objective of llission: 

In the first part of the mission from 31/07 to 05/08/1990 the 
plant. was visited and inspected in order to get informations and 
impressions of the environmPntal situation. 

By the results of this visit a measuring plan was developed to 
give the guidlines for the work of the contractor for 
environmental monitoring. 

The technological installations of the plant are relativly new, 
but most of the aspiration systems and ventilators are out of 
order. 

This causes a high level of pollutants contaminating the working 
climate. These pollutants are dust, hydrocarbons, aerosoles with 
metal content, halogenes, phenole and formaldehyde. 

The substances, either by aspiration and ventilation or through 
windows and doors are emitted into the environment without 
precipitation. 

Bad working place conditions with exeeding concentrations up to 
300 % of TLV already effected a critical l~vel of health 
diseases. 

Conclusion and Recommendations: 

By the results of the visit the basic information for the 
contractor about measuring points and substances was prepair&d. 
It includes inside and outside plant measuring of airpollutants 
as well as the analyses of future water support facilities. 

Technical recommendations at that moment of the first part of 
mission are made only generally , as existing ~spirators and 
ventilators must be modernized and some new, including filters 
have to be constructed, sections of production should be 
separat~d by brick walls, noise protection devices both 
personally as well as technically must be performed. 
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I. IRTRODUCTION 

By the purpose of the project, to help the plant for aluminium 
casts in Pleven, Bulgaria, with the elaboration of the 
environmental sound and economically efficient guidlines the 
experts 11-51 and 11-53, as described in the job descriptions 
(ann. 1 and 2), for the first part of mission visit~d the plant 
to get detailed informations about the present situation. 

The visit 
04/08/1990 
05/08/1990. 

at the p1ant in Plevan took place from 011oa 
with arrival insite on 31/07/1~90 and departure 

to 
on 

The mission was done and the report of the first part of mission 
was written by: 

Expert 11-51: Consultant in Environmental Engineering 
Dipl.-Ing. Dr. W. Gaubinger 
Vienna, Austria 

Expert 11-53: Consultant in Aluminium casting Technologies 
and related economic matters 
Ivan Stankovich P.E. 
Piedmont, USA 

The experts had to find out the technologica! standard of the 
plant equipment, the general environmental status of the project 
area, both inside and outside of the plant and had to discuss it 
with local authorities. 

In respect to the technologi~al situation and equipment as well 
as the identification of the most hazardous units of the plant 
they had lo elaborate guidlines for the activity of the 
contractor's team and advise in identification of the co~tractor. 
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As a further result of the first part of mission they had to 
recommend general possibilities ~o solve the existing technical 
problems. 

These recommendation can only be given jn a general form because 
for detailed technological and environmental specifications the 
contractor's results of measurement have to be obtaine~. 

Corresponding to the project description dicussions with local 
authorities as the 

Meteorological Institut of Pleven 

Hygiene & Epidermology Inspection of Pleven 

Environmental Protection A~ency 

WP.re held to receive special informations about the results of 
~nvircnmental plant and outside plant monitoring, physical 
inspection of the employees but also environmental and sanitary 
regulations. 

Other parts of the job description of both experts, like detailed 
materials on environmental equipmeut and alternative technologies 
leading to the similar production ~haracteristic with economic 
assessments ap9lica~le to the plant will be done after 
finishing contractor's work in the second part of the mission. 

All original o~jectives for the first part of mission and severai 

objectives of th~ second part were attained as requiered and had 

not to be revaised. 
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II. CONCLUSION AND RECOJUIEBDATIONS 

As a result of the analyses of the aluminium cast plant at Pleven 
it may be stated, that from the view of environmental status this 
plant is not a main producer of dangerous pollutants. 

Pollutant are emitted into the environment either "1efined" by 
aspirators or "diffuse through windows and doors. 

Nevertheless the investigations of concentrations and analyses of 
the health status of employees show exeeding levels of 
concentrations related to general rules. 

Health diseases occure in a very high range and must be lowered 
by improving the working conditions in several departments of the 
production. 

As the ,1ant is operating at a performance of about 30 % at the 
moment intensiv t~chnical considerations are necessary to obtain 
acceptable working and emission conditions at full capacity. 

The following general technical recom~endations can be made: 

Priority I: 

.. 

.. 

.. 

.. 

• 

To get a general impression of all facilities of the plant a 
detaiied lay out, inr.luding all aspirators, ventilators and 
stacks has to be worked out 

Modification and improvement vf presen~ a5pirators 
ventilators with central control host 

Pe~sonal noise protection in areas with high noise level 

Replace of fock - truck by electro driven vehicles 

and 

Immidiate measurement of environmental situation by th~ 
contractor of UNIDO 
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Permanent control of working place conditions and emissions 
by use of analysing tubes (DRAGER or equivalent) and mobile 
dust measurement device. 

Personal protection by wearing working clothes and safety 
protection tools (Glasses, respiratory filter) of high 
standard, quality and function 

P::-iority II: 

... 

"' 

• 

Separation of plant sections with different operation~ to 
decrease dust and noise transmission 

Installation of aspiration and ventilation systems 
central control host to collect the pollutants at the 
of generation and exhaust them into the atmosphere 

with 
place 

Noise reduction device at m~chines and tools with high noise 
generation 

Transportation and storage of mould and core sand in closed 
systems and tanks - "no open handling" 

Priority III. 

* 

* 

Installation of 
after burners) 
atmosphere in 
regulations 

emission reducing systems (e.g. filters, 
to provide or reduce emissions into the 
accordance to emission substances and 

Automation of product transportation between the several 
stages of production 

More and detailed recommendations can be given after the 
detailed determination of environmental situation by the works of 
the contractor for environmental monitoring. 

-
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III. DESCRIPTION OF FACILITIES 

The plant which produces aluminium casts for neavy-truck and car 
wheels as well as spezial products like fittings, housings, 
electroni:al parts, engine parts and radiators (together 500 
different produkts) working 24 hrs a day, has a normal capaci~y 
of about 6.000 t of good cast per year. 

At the moment the plant runs at a production of 200 t/month 
(40 %) due to raw material shortage. 

Until the end of 1990 this crises should be solved and the plant 
shouJd work on his full capacity. 

Technologically three casting technologies are used: 

* Counter pressure casting {4.400 t/y) 

* High pressure casting (1.500 t/Y) 

* Classic mould casting (100 t/y) 

About 350 t/y of mould sand coming from Bulgaria and Western 
Europe is used in facilities of italian origin. 

Used sand is given to a specia! company which uses it in road and 
civil construction. 

Aluminium with high purity is imported mainly from western 
europe, some raw material is degasificated or modified by use cf 
MnCl~ and argone gas in facilities in section 4 (annex 4j. 

The main alloys used in this plant can be Eeen in annex 5, 6, 7 
and e. 
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A. Buildings in General 

The whole c~mpany consists of several huiidings but there is one 
main building ~ontaining all important facilities of production. 

South of the plan~ the main office building including 
management dept., economic dep~ .• parts of the technical dept., 
the capital construction dept. and separate sub department~ of 
the company i~ located. 

How the whole company is organized can be seen in the figur) 0f 
annex 3. 

Arround the main production building thr~e small~r ~uildings are 
nf ir.terest for technological and environmental considerations. 

North of the main plan~ building one building, housing futL~e 
electrcplating and painting :acili~ies is situated. Between these 
two building a roof covered open working place is located for 
removing the mould san1 from the products. 

ln the west of this a new building fot housing the waste Wdter 
treatment facilities which is in construction now is located. 

Across the road, west cf the rn1ih building, a building fer 
assembling mechanical products is located, in which painting at 
present is performed. 
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B. Hain Plant Building 

In the center of the company area the main production building is 
located. It includes all facilities exept painting, 
electroplating and waste water treatment. 

The assembling of the several production units may be seen in the 
layout and description of annex 4. 

The ground area of the building is about 10.000 mi 
average height of 14 m (annex 9) a cubic content of 
is calculated. 

and with 
140.000 

an 
mJ 

From the view of environment and technology the following 
facilities (concerning to annex 4) of the production are of 
special interest. 

Section 1: Heat treatment furnaces 

Section 2: Laboratory in Administration (3 rd floor) 
Machine tool 
Console crane 

Section 3: Aspirator 

Section 4: Casting machines VP 1300 
Casting machines VP 1000 

Section 5: Casting machines VP 1000 
Casting machines VP 400 
Hydraulic pressing 
Console crane 

Sect]on 6: Sand blasting machine 
Several machine tools 
5 t crane 
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Section 7: Laboratory (hardness test) 
Tool machines 
Welding 
Core machines 
Core dryer 
Manual forming section 
Material storage 
Core assembly 
Induction melt furnace 

Section 8: High pressure cast machine Polak 1000 
High pressure cast machine Polak 400 
High pressure cast machine MV 1000 
Repair shop 

Section 9: Gas welding 
Service sectior, 

The sections are not separated from each other 
concrete walls but only some unefficient very low 
of steel or paperbord. 

by brick or 
constructions 

The whole building during winter season is heated by warm air 
supply in section 1 and section 7 with the fol!owing performance. 

Section 1: 4 Vent. 30.000 m3/h each 
2 Vent. 20.000 m3/h each 
JI = 120 mm WS 

Section 7: 3 Vent. 30.000 m3/h each 
p = 120 mm WS 

That means that there is a warm air supply volume of together 
250.000 m3/h. 

For cooling the air in summer at section 6, four air supply 
ventilators with 30.000 m3/h each are installed. Several smaller 
units of air supply lead to an average air supply volume for cold 
air of 270.000 m3/h. 
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The building is equiped with several aspiration and ventilation 
facilities with a number of 97 ventilators with 6.000 m3/h 
each. This causes a total volume of exhaust air of 582.000 m3/h. 

As not all ventilators are in operation this volume will not 

occure in the present situation. 

B.1. Melting furnac~~ (pic.1) 

In section 7 (annex 4) 6 middle frequency melting furnaces are 
installed with a performance of 500 kg each. Melting takes about 
45 minutes. 

For special products two middle frequency furnaces of "ALUTHERM -
Company" (GDR) with a capacity of 250 kg/45 min are in use at 
section 7 . 

Ho on~ of the furnaces has an aspiration system with ventilator, 
but the generated gases and air pollutants are either deposed in 
the hall, as~irated by the hall aspiration system or emitted 
through open windows and doors. 

B.2. Founding Workshop: 

Founding mainly takes place in sections 4 and 5 (annex 4). 

Three High Pressure Cast Machines are working in section B area 
beside the mould section. 
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In general two modern technologies are used. 

* Counter Pressure Cast System (pie. 2) 

The principle funktion of this technology, which is also used 
in other countries and was even sold to european companies is 
shown in annex 10. 

From environmental aspects, attention has to be paid to the 
exhaust gas (small quantity) during the casting process from the 
counter pressure volume which is now exhausted into the 
atmosphere without cleaning. Exhaust gases of 5 machines for the 
modification of alloy with MNCl2 are filtered in a bag-filter­
system. 

The following cast facilities with counter pressure technology 
are installed: 

Section 4: 

Section 5: 

5 machines VP 1300 (fig. 1 annex 4, with aspiration, 
ventilation and filter) 

28 machines VP 1000 (fig. 3 annex 4) 

6 machines VP 1000 (fig. 1 annex 4) 

12 machines VP 400 (fig. 2 annex 4, with aspiration 
and ventilation) 

8 machines VP 100 (fig. 10 annex 4) 

• High Pressure Cast Machines (pie. 3) 

In section B three machines of this type are installed. 

- 1 POLAK 1000 
- l POLAK 400 
- 1 ~v 1000 
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All machines are missing aspiration of the generated gases. 

Generated gases and pollutants are exhausted into the hall and 
emitted through hall aspiration and open windows. 

As for this process coatings on the basis of graphite and water -
glass with sulfur content are used. attention should be paid to 
the substances generated. 

B.3. Thermic Treatment 

Thermic treatment facilities are installed at section 
1, 2, and 3 annex 4) for material hardening. For the 
cooling of heated products water is used. 

Beside this thermo treatment facilities in 
treatment furnaces (fig. 6 and 7 annex 4) for 
conditioning are in use. 

B.4. Mould Section 

section 
special 

1 {fig. 
defined 

l, heat 
product 

In section 7 eight core machines (fig. 14 annex 4) with 
aspiration and ventilation are in use (pie. 4). 

Sand of bulgarian or western europe or1g1n is either dryed, mixed 
with binding material (fig. 21), stored in containers and 
manually shoveld into the machine storage facility or 
preprepaired material is delivered in containers and given into 
the storage tank (pie. 5). 
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Normally the binding material for mixed sand is water glass and 
glueoi 1. 

Preprepaired sand uses phenolic resins containing formaldehyde as 
binding material. 80 % of the used material is preprepaired sand. 

This section also includes manual forming (fig. 17 and 18), 
storage of cores and transportation (pie. 6,7). 

B.5. Hechanical Workshop 

Hechanical workshop, specially in section 6 of annex 4, includes 
all mechanical facilities needed for the finalization of the 
products and production of steel forms. 

Main attention has to 
in section 7 and fig. 
of repair shop (fig. 
and noise emissions. 

be paid to the sections for welding (fig.9 
4 in section 9 of annex 4) and the section 
5 at section 8 of annex 4) because of dust 

B.6. Laboratory 

This is mainly located on the third floor of the administration 
building. 

Here several analysations of alloy contents are made by the 
of HCl (Hydroxychloride) and HF (Hydroxyflouride), two 
strong acids. 

use 
very 

Aspiration does not work sufficiently and the aspiration 
may cause short circuits to other rooms, e.g. the copy 
which is contaminated with ammonia. 

system 
room, 
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C. Other Buildings 

From the other buildings only one is of environmental importance. 

This is the building in which at present time some painting is 
perfor: ed, as several products, specially car wheels have to be 
painted. 

C.l. Painting 

Painting is performed in a building in the west of the main 
building. The room is normally used for machanical works and has 
no special equip~.1ent for painting works. 

The different colors are applicated by pneumatik 
application system or manually. pistole 

The used coating - systems are mainly based on nitrocellulose 
laqueurs with a content of solutants in the range of 70 % . 

The following quantities of coatings are used: 

finish coating 

ground coating 

others 

500 kg/y 

500 kg/y 

500 kg/y 

With this quantity of coatings 1.200 car wheels are painted per 
year at the moment. The designed capacity should be 1.000 wheels 
per month. 
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D. Future Facilities 

The company is considering to adapt the production in respect of 
the needs of market. 

These needs in general are painted or/and plated products. 

D.l. Electroplating 

In a building beside the main building, facilities for 
electroplating, mainly for steel parts are in construction. 

It is including pickling with HCl and NaOH and plating with Zn, 
Cr, P and Cu. 

Copper was also tried to be applicated on aluminium wheels as a 
basis for ch~omatizing. 

The constructed equipment is of bulgarian origin, the basins of 
plating process, exept washing steps, are closed, aspirated and 
equiped with exhaust system to the atmosphere without filter. 

D.2. Painting 

In the building of electroplating, a new painting facility is in 
construction. In this part of the plant no wheels, but several 

, other products will be painted. 

For car wheels a separate painting facility is considered due to 
' quality requirement. 
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The painting installation consists of 4 cabines for pneumatic 
application, two pre-dryers and two anneal ovens. 

Application cabines are equiped with aspiration, water curtain to 
minimize over-spray emissions and ventilation. 

The anneal ovens are equiped with aspiration and ventilation but 
no system to reduce organic emissions, e.g. use of an "after 
burning system" for the exhausted air. 

D.3. Waste Water Treatment 

In respect of the constructed electroplating and painting 
facilities a waste water treatment plant is in construction too. 

It is located in a separate building beside the main building. 

It is of italien origin and shows the following main steps of 
waste water treatment. 

• neutralization 

• koagulation 

• :n - separation 

• Cr - separation 

• ? - separation 

• Cu - separation 

• HCN- neutralization 

• f lacY.ing 

• p~ecipitation 

• clean water control 
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The purified water is drained into the public canal system. 

Hain attention has to be paid on the purification efficiency to 
prevent problems in the public canal system and public water 
treatment facilities. 

* 

E. Energy and Water Supply 

Electric energy is covered by the local public supplier. The 
installed electric power is 20 kW, the consumption at present 
is about 5 kW. 

Heated water is covered from the local district heat supplier. 

For direct heating of several facilities gas is used, covered 
by the local gas supplier. 

Compressed air is generated in 3 compressors (2 stand - by) 
and distributed by an internal network. 

Water is covered by the local water supply company with an 
amount of 400 m3/day. 

100 m3/d are requiered for the losses of water coolers, 

300 m3/d are used for sozial demand of the 702 employees. 

Those figures mean a specific water consumption of 427 liters 
per employee and day, which is a rather high value. 

Normal consumption of water for social purpose in european 
area is in the range of 250 liters per employee and day. 
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·rhe company has now dri 11 ed her own fountain in a depth of 
130 meters to guarantee independent water supply. The results of 
analyses of the water by the local authorities show several 
contaminations which could embarrass the use of this source. 

IV. SOURCES OF EftISSIORS 

Main sources of emissions related to the several parts of 
the production are preciced in the following statements. 

The main pollutants either or. working places or in exhaust gas 
streams are 

* 

* 

* 

• 

* 

.. 
• 

• 

* 

dust with metal I contents 
(including aerosols) 

hydrocarbons 

phenole 

formaldehyde 

sulfurdioxide 

nitrogenoxides 

hydroxy - chloride - acid 

hydroxy - f louride - acid 

noise 
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A. Melting furnaces 

In this part of the plant (section 7, annex 4) the following air 
pollutants are expected. 

* <iust 
* hydrocarbons 
* metallic components 
* noise 
* heat radiation 

As there is no aspiration system to collect these substances 
directly at the place of generation, working places are 
influenced by this pollutants mainly. 

B. Founding workshop 

In this part of the production, which takes place mainly in 
section 4, 5 and 8 (annex 4) we have to make a 
distiction between the 5 counter pressure machines (fig. 1, 
section 4), where alloy is modified with HnCl:, the facilities in 
section 4 and 5 where ready alloy is used and the high pressure 
cast machines at section 8 (fig. 2, 3 and 4). 

Counter pressure casting - Sect~on s. fig. 1: 

• dust 
• aerosoles with metal! content 

(Al, Si, Fe, Cu, Cr, Mn, ~g, Ni) 
* hydrocarbons 
• HCl 
• noise 
'" heat radiation 

The 5 furnaces are equiped with aspiration (pie. 8) and a bag 
filter to remove dust particles from the extaust gas and 
particulary it is also efficient on the reduction of 
hydrochloric - acid. 
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Other counter pressure cast facilities 

In those cast machines where no modification and/or purification 
is performed the main pollutants are given with 

* aerosoles with metal content 
* hydrocarbons 
* noise 
* heat radiation 

Host of them, exept fig.2 in section 5 are not equiped 
aspiration systems and therefore the pollutants contaminate 
hal 1 climate. 

High pressure cast machines, section 8, fig. 2, 3 and 4: 

with 
the 

A special problem is given with the high pressure cast machines 
in section e (annex 4) 

Main pollutants are 

* dust 
* aerosoles with metal content 
* hydrocarbons 
* phenole 
* formaldehyde 
• sulfurdioxide 
* nitric oxides 

None of the three machines is equiped with aspiration system but 
the pollutants contaminate the hall air. 

. -
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C. Thermic treatment 

Thermic facilities are found in section 1 ind 2 fo~ hardening and 
metallurgical conditioning of products. 

There are no special pollutants beside steam and heat radiation. 

D. Mould Section 

D.l. Moulding 

Specially in the area of cole machines there is a large potential 
of generated pollutants including to the following substances. 

* dust 
• hydrocarbons 
* phenole 
* ~o.cmaldehyde 
* sulfurdioxide 
• nitric oxides 
* noise 

The 8 cole machines (section 7, fig. 14) are equiped with two 
aspira~ion systems but no filter. Contaminations of the working 
area with phenole and formaldehyde must be 2xpected with a high 
ammount. 

In the area of hand forming the main pollutant is given with 
dust. 

D.2. Transportation and Handling. 

Transportation is performed by use of open containers and fock 
lift - trucks. 
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They put the containers in front of the cole machines where the 
cole sand ist put on the floor and shoveled into the storage 
tank of the machines (pie. 5).·· 

By this handling a high ammount of the very small particles of 
the sand is distributed all around in this area and causes a high 
degree of working place contamination. 

E. Mechanical Workshop 

The main problems in this area are noise generation and heat 
radiation. Some problems may occure by the use of oil - water -
emulsions for driliing and lathing. 

These emulsions rntty not be given to the waste water system but 
should be recovered or treated as waste. 

Different emissions may occure at the welding facilities 
including dust with organic and anorganic components as well as 
hydrocarbons. 

F. Transport cars (Fock-Lift-Truc~s) 

Several of these trucks with gasoline or diesel engines are used 
for transportation. 

They cause a high degree of generated pollutants as 

• hydrocarbons 
• nitric oxides 
• sulfur dioxide 
- lead aerosoles 
• soot 
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G. Laboratory 

In the laboratories different pollutants, depending on the 
methode of analyses may occure. 

In general the following substances are of interest 

" HCl 
* HF 
" H2SO, 
" hydrocarbons 
* nitric oxides 
* ozone 

Ozone is generated in the process of metal! analyses by use of 
"spectral - analyses". 

H. Painting 

As the coating systems contain a high ammount of solutants the 
main problem are hydrocarbons. These hydrocarbons in general 
include 

* acetone 
* methyl-ethyl-ketone 
" toluene 
* benzine 
'" hexane 
" amines 

Beside these volatile substances dust (over spray) occures 
during painting with pneumatic application which contains metal I 
components like chromium and even lead. 

-
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V. EXISTING EHVIROKKEl'CtAL PROTECTION EQUIPllERT 

A. Aspirators and Ventilators 

All over the main building 97 Ventilators are installed with 
1•erf ormance of about 6. 000 m3/h each (pie. 9, 10). 

This means, that the whole ammount of exhausted air should be 

582.000 m3/h 

that would cause an air - change - rate of 

L = 4,15 h-1 

a 

Because of technical problems most of the ventilators are out of 
work, so ~hat aspiration does not work efficiently. 

Some machines of the plant are equiped with 
directly at the machines. None of these 
filtering system included. 

Main facilities with aspirators are 

6 cole forming machines (fig.14, section 7) 

aspiration 
aspirators 

12 counter pressure cast machines {fig.2, section 5) 

systems 
has a 

-

---
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There is no central control_panel for the function of the 
ventilators to be supervised without looking at each facility. 

B. Dust Filter (BHD) 

The only facilities of production equiped with a filter system 
are the counter pressure cast machines in section 1 of 
annex 4 (fig. 1). 

The five counter pressure cast machines show aspiration devices 
(pie. e) which can be turned over the furnaces to collect the 
gases generated during JfnCl2 modification. 

The collected gases are ducted to a bag filter system (pie. 11, 
12) of BHD company (GDR) 

The main datas of the filter are: 

Type: 
System: 
max. Volwne: 
Ventilators: 
Sections: 
Area of filters: 
Length of filter: 
Diam. of filter: 
Bag cleaning: 
Bag material: 
Erection: 

GTFSL 0,75/2,7/90 
Garant 

10.600 m3/h 
2 (1 stand-by) 

2 
152 m2 

1.800 mm 
150 mm 
pneumatic 
polyester 

1986 

By this filter system 3 of the furnaces may be aspirated at the 
same time. 

The separated dust also binds and neutralizes some of the 
generated hydrochloric - acid. Effects of HCl may be seen inside 
of th~ filter, as steel parts show rost formation of high level. 

- ..... - -- ..... 
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VI. LOCAL CORDITIONS 

A. Surrounding facilities 

Around the cast plant several other companies are located. 
generating even high level emissions. both in quantity and risk. 

A.l. Cement Works 

Near to the aluminium casting plant a cement workshop is located 
which causes a high degree of dust emissions and deposits in the 
area around. 

There is an electric filter system installed which shows good 
efficiency ( 148 mg/m3 in the £xhaust gas) but it is supposed. 
that it is not always in operation due to high costs. 

Beside dust the mainly generated substances of the rotary kiln 
are carbonoxides, sulfurdioxide, hydrocarbons and nitric oxides. 

A.2. Ceramic Works 

A ceramic company is also located near to the cast plant, 
generating all specific emissions (organic and anorganic) of this 
process. 

As this ceramic plant uses "Hasud'' (heavy oil) as combustibles a 
high level of SO~. NO\, dust and soot emissions wil! occure. 
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A.3. Metal Vorks 

The alwainiua cast plant is surrounded by 2 metall works with 
specific emissions according to the used processes. 

A.4. Power Plants: 

Rear to the cast plant two power plants are in operation, using 
gas and ma.sud as combustibles. 

B. Keteorological Conditions 

The meteorological 
annex 15. 

conditions of Pleven area are shown in 

The main wind direction is west (34,7 %) followed by east wind 
(19,8 %). 

Pleven area is characterized by inversion situations with a 
duration of 10 - 15 day in winter and a few hours in sommer, 
specially in the morning. 

Inversion reaches up to 1300 - 1500 meters with a maximum 
altitude of 3000 meters. 
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c. Plant Honitorinq 

Plant monitoring is performed by the hygienic inspection of 
Pleven either on request or within every 3 years. 

Monitoring is concerned to the different facilities of the plant. 

The analyses shows values exeeding the norms and threshold limit 

values up to three times. (see report of expert 11-54)J 

As a 
Pl even 

result 
has 

of the investigations the hygienic 
given order to perform hygienic 

inspection o:f 
activities. 

Hain technical orders are: 

• 

• 

• 

• 

• 

• 

Aspiration of pollutants at casting and founding facilities 

Modernization of transport of the casts for immidiate removing 
from the machines 

Separation of cole sand preparation facilities from cole 
machines 

Aspiration has to be in permanent operation 

Lift trucks should be replaced by electric driven vehicles 

Coatings should be replaced by water soluble systems 
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D. Outside Plant ftonitoring 

For the monitoring of the surrounding area 5 measuring points 

served by the hygienic inspection and the environmental 

agency of Pleven with several measuring devices are in operation. 

Heasures are made 4 times a day. 

Number Locatior1 

1 Near to cement works 

1 Rail way station 

2 Down town 

1 Near Danube (40 km away) 

The determined substances are 

• Dust 

• Lead Aerosoles 

• Sulfur dioxid 

• Nitric oxides 

A result of the measures of the hygienic inspection is sho~n i~ 
annex 25. 
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E. General Envirolllllental Regulations 

kules and specifications for "emissions" and "immissions" of 
several substances are existing in Bulgaria. 

The emission concentration limits are depending on the 
exhausted volume and the height of stack. By the use of factcrs 
for different substances the limits may be determined. 

Maximum "Inunission" concentrations are given with different 
threshold limit values for different substances e.g. 

Ammonia 0,2 mg/m3 

Nitric oxides 0,085 mg/m3 

Sulfurdioxide 0,5 mg/m3 

CSL 0,03 mg/m3 

11: s 0,008 mg/m3 

soot 0,15 mg/m3 
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VII. RECOKKEllDATIORS 01' THE COBTRACTOR FOR 

EllVIRORhEi'itAL ftORITORIRG 

Measures for the determination of the different pollutants should 
be performed at the following places of the plant. 

Heasure points are indicated with "!I"' and are concerning to the 
lay out in annex 4. 

Inside plant: 

Ml. Stack of .. BHD - Filter" 

Dust, dust analyses (Al, Hn, Kg, Si, CU, Cr, Ni, Fe), 
granulometric analyses of dust, pH of dust, determination of 
dry substance of dust, chlorine, TOC (total organic 
compounds), volume, temperature 

H2. Working place condition at casting section 4, fig.I 

dust, TOC, chlorine, flouride, noise, temperature 

U3. Working place conditions between cast machines section 4, 
fig. 3 and 4 

dust, TOC, phenole, formaldehyde, noise, temperature 

H4. In front of melting furnaces section 7 (pie. l} 

dust, dust analyses (Al, Cr, Cu, Ni, Si, Fe, Hg, Hn), TOC, 
granulometric analyses of dust.chlorine, noise, temperature 

MS. Opposite of the melting furnaces (section 7} in 4 of the 
installed aspiration systems (tubes, pie. 9, 10) 

dust, 1 dust analyses (metal content and granulometric 
analyses}, TOC. volume, temperature 

-
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H6. Product finishing beside welding in section 9, fig.4 

dust, noise, temperature -

H7. Welding facilities section 9. fig. 3 

dust, dust analyses (metals and granulometric analyses), TOC, 
noise, temperature 

H8. Working place beside high pressure casting machine section 8, 
fig.2 (pie. 3) 

dust, TOC, phenole, fornaaldehyde,S0 2 , NOx. noise, temperature 

H9. Aspirator of cole machines section 7, fig. 14. in the tube 

dust, dust analyses (metals and granulometric analyses, dry 
substance), TOC, phenole, formaldehyde, volume, temperature 

HlO. Working place at the cole machines section 7, fig. 14 
{pie. 4) and handforminq section fig. 17 

d~st, dust analyses (metals and granulometric analyses, dry 
substance), TOC, phenole, formaldehyde, temperature 

Hll. Aspirator of VP 400/VP 1300 cast machines section 5, fig. 2 

dust, TOC, phenole, formaldehyde, SO~, volume, temperature 

Hl2. Laboratory on 3 rd 
in section 2 and 3 

floor of the administration building 

TOC, flouride, chloride, NOx, temperature 

Hl3. ~orking place conditions at painting workshop in the west. 
opposite of main building 

dcst, TOC, acetone, toluene, dust analyses for lead and 
chromium content 

....._ ------ ~ - - ~ - . 
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lf14. Mechanical workshops at working places 

section 2. fig. 1-6 noise section 3, fig. 5-12 noise section 5, fig. 3-4 noise section 6, fig. 4, fig.6-32 noise. TOC section 7. fig. 26-29 noise section 9, fig. 5-6 noise. TOC 

HlS. Aspirator section 2. fig.a 

dust. TOC, volume, temperature 

Hl6. Working place at core dryer section 7, fig. 15 

Toe, phenole. formaldehyde. temperature 

lf17. Working place at thermic treatment facility in section 1, fig. 6-7 

TOC, temperature. noise 

lfl8. Working place at cast machines in section 5, fig. 10 

dust. TOC, phenole, formaldehyde, noise, temperature 

H19. Working place in front of mixer furnace section s. fig. e 
dust, TOC. noise, temperature 

H20. Working place in front of the sand blasting machine in 
section 6, fig. 2 

dust. temperature 

Outside plant: 

M21. Sporting area 
building 

dust, noise 

between central administration and plant 

-
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H22. Area between main building and electroplating plant building 

dust, TOC, phenole, formaldehyde, noise 

M23. In front cf building where painting is performed now 

dust, TOC, noise 

Water analyses: 

y,,4_ One complete water analyses of the planned water supply 
fountain including ''koli - bacteria status" 

A 11 measurement of air - pollutants and noise has to be done 

using the German VDI - Standards (VDI = Associaticn of German 

Engineers}, water analyses is to be performed according to the 

DEV (German Standard Hethode). 
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Annex 1 

Jcb Description 

SI/BUL/89/ /11-51 

Title: Consultant in environmenta1. engineering. 

Duration: 6 veeks {split mission) 

Date required: January 1990 (first part) 

Duey station: Pleven. vicil travels to Sofia. 

Purpose of 
Project: 

Duties: L 

To h~lp t:he Pl-ant for Aluminium Cast vi.th elaboration of t:he 
environmental~ound and econoaically efficient guidelines. 

To reviev the environmental data at t:he project site 
compiled prior to the project: initiation. 

2. To investigate tihe enviromaental status of the project: area 
and the soundness of t:he on-going technologies at t:be Pleven 
plant (jointly vith consultant 11-53). 

3. To discuss, vi.th t:he national project authorities t:he 
candidatures for the local supporting teaa~ · 

4. To elaborate guidelines for tlle activity of t:be contractor• s 
team and advise in identification of the contractor. 

5. To organize the joint mission of. experc.s 11-52, 11-54 and 
cono:actor•s team for the elaboration of the final 
guidelines. 

6 T,o preside at the group meeting to be held in ·UNIDO vith 
participation of qualified staffmembers of UNIDO, II.EA and 
llASA and sU11U11arize findings ~r this meeting. 

7. To prepare drafts for the report docuaents. 

8. To consult on the fur.ther management of the plant. 

Qualifications: A technical university or equal degree in 
environment.al monitoring, pollution control and 
va.ste tr.eatment. At lea.st 10 yea:cs of practical 
experience in this area is a must. Experience in 
organizing working groups aod in leadership in 
similar projects is an asset. 

Language: English 
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Title: 

Duration: 

Duty s;:acion: 

Purpose of 
Project: 

Duties: 

Qualifications: 

40 Annex 2 

.Job Description 

SI/BUL/89/ /11-53 

·consultant-in aluminiua casting technologies and r~lat:ed 
economic aatters. 

l man month (split ai~sion) 

Pleven (3 weeks) 
Vienna (l week) 

To help the Plant for Alumi.uiusa Cast: vith .eiaboration of 'Che 
environmental sound and econoai.cally efficienc guidelines. 

l. To participate in the detailed su:ney of the Plant: for 
alumini\Jm c:;a.sts. 

2. To identify the most: hazardous units of t:be surveyed 
Plant and advice on t:be :baaediat:e aitigation of t:be acut:e 
factors. (jointly vit:b consultant 11-51). 

3. To elaborate the detailed 11aterials on t:be alternative 
technologies l~adi.ng to the sfwilarproduc~iou 
charact:eristic.Jli.th the ecOUOlli.c assessments applicable 
to the Plant. 

4. To provide necessary data on t:be technological measures 
for the environment.al opt::in.i.%ation of t:he .Pl.ant: 
activities on the short-and long-tem basis. 

5. To participate in t:he cOttSUltant teaaTisit t:o t:he Plant 
for the finalization of t:h' initial findings and advise 
to the Plant authorities on the efficient application of 
the elaborated recommendations. 

6. To prepare c:he technical report and discuss ic as one of 
core documents during t:he expert's meeting in UNIDO. 

Technolo&isc in Aluminium casting with strong background in 
economic evaluations and vitb experience in environmental 
issues. 

English 
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ORGANIZATIONAL CHART OF PLEVEN PLANT 

Director 1 
Producation Economic: Chemical Capital Adm in ist ration 

Department Department Department Construction 

I I I 
- Counter \HIS Plant Investments and 

erenure Transport 
Design Capital Construction as ng 

.....__ High Pressure Plannjng Technologies 
Caliting 

.z:. 

-- Chief Mechanic Automation 
Invention 
Bureau 

Chief Energy Labour + Technical Quality - Wages Control 

- Organization Resources Machine Tools 
Recovery 



Sectim l 

1. 'IhenlD (heat) trea.tJaent 
3. 'l\Jb with water 
5. Electrical panel 
7. Heat trea.tJaent furnace 
9. Revolver type machine tool 
11. ClJtt.in} tool c saw) 

Sectim 2 

1. Machine tool 
3. Sewiiq machine 
5. Machine tool 
7. Area of Ultrascni.c cxxJt:rol 
9. Painting stq> 
11. Henaeti.c test st.am 
13. Machine tool 
15. Equipnent for radiatim 

assed>ly. 

Sectim 3 

1. Admi.ni.stratim 
3. Administ:ratim 
5. Hydraulic machine tool 
7. Drill 
9. Electric lxlx 
11. storage 

Section 4 

- 42 -

2. Ccnsole Crane 1000 kg 
4. Qxitrol of the furnace 
6. Heat trea.tJaent 4urnaoe 
8. Mach:i.ne Tool 
10.Revolver type mac:hine tool 

2. Qmgole crane 
4. Mach:i.ne tool 
6. Machine tool 
8. Pol~ tool 
io.saw 
12.Mach:i.ne tool 
14 .Machine tool 
16.storage dies 

2. Administratim 
4. Administratim 
6. Hydraulic mac:hine tool 
8. Aspirator 
10. Machine 'lbol (wood) 
12. Area for heat treatJaent 

1. Castin;J Machine VP-1300 - 5 madtines 
2. Mi.cz:opt~ transportin::J line 
3. Castin;J machine VP-1000 - 28 machine 

Sectim 5 

1. VP-1000 - 75 2. VP-400 - 12 
3. 40'1' Press 4. 60'1' Hydraulic Press 
5. 25T, 4 oollDlll hydraulic press 6. lOOT, 4-collDlll hydraulic press 
1. 'lbol 513 s. Mixer furnaces 
9. ~in;J 10. VPlOO 
11. X-ray equipnent 12. X-ray equipnent 
13. Admi.ni.stratioo 14. Spare part storage 
15. storage of press dies 16. Cleanin;J sectioo 
17. Material storage 18. Coogole crane 
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5ectioo 6 

1. Tool storage 
3. c:tnple crane - 3 
5. St crane 
7. Drillinj tool 
9. Precise machine tool 
11. Drill 
13. 'lbc>l IBChine 
15. R>li.shi.rg tool 
17. R>l.ishil'IJ tool - 2 
19. Precise tool IBdrine 
21 to 32 'lbc>l JBdline 

l. Transfoner 
3. 'lbc>l mchine 
5. '1bol mchine 
7. D1ergy storage 
9. Weldin} 
11. storage ( electrotedmical) 
13. storage 
15. Olre dryer 
17. Marua1 fonnirq sectioo 
19. Material storage 
21. Core mixer 
23. Ddlctioo furnace cxxllrol 
25. Medlanical cleaner furnaces 

SectigJ 8 

1. f'ormiB;J mac::hi.ne 

3. High press.ire cast.machine 
(Polak 400) 

5. Repl.ire shop 

SectiCll 9 

1. storage 
3. Gas Weldi.lg 
5. Tool 
7. FUe1 produ::ti.oo storage. 

2. Sani blast.in} machine 
4. !cJck5mi th sectiCll 
6. Drillin;J tool 
8. Electrical erogioo 
10. Precise EChine tool 
12. 'lbc>l Machine 
14. C'aralssel tool Edline 
16. R>lishllq tool 
18. Pol.ishil'IJ tool - 2 
20. 1dlini.stratiCll 
33. Electrical tool 

2. I.ab (hardness fest) 
4. Tool IBChine 
6. Tool IBChine 
8. Tool IBChine 
10. storage (Eehani.c) 
12. 'lransfotEr 
14. Core JBdrines - 8 
16. Inadin;J carrier 
18. Ma1'J.Jal fondnj sectial 
20. Core assat>ly 
22. MaAJal fonain;J sectial 
24. 500 kg. iJDJctial 
26.- 29 Machine tool 

2. High pcessure cast machine 
(Polak 1000) 

4. High pcessure cast machine 
(INV 1000) 

6. Material yard 

2. Tedvli.ca.l Cattrol Sectioo 
4. Setvioe sectioo 
6. Press (manual) 
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GENERAL MOTORS ENGINEERING S ! ANOAHUS 

METALLURGICAL REQUIREMENTS f9R ~AST ALUMINUM WHEE~S 
• ? GM 4JJ7-M . 

1 SCOPE. lhl• 1pcciCic11lon coweu baalc melallursical , .. 
ca111trmcpl1 rfH' hut treated ca•• 1l11minum wbecl&. .. .. . ... . ·. ~. 

2 CHEMIC.\L PROPERTIES. 
: :i . ::" 

l.l Th• chcf!'k•I composition (pttctnl•I• br ~i&Jil) shell 
c:»nlorrn ·10 modifk4• caat aluminum 1Hor M-AlS6.0 11 

lndlc11cd bdq•, 
SilkOft •• -~~ :. ~ • .•••• : • •• : • ..... ' •••• ~ ••• ;. .,., _ 7., . . . 
flOft. • "• • • • • • • • • • • • ~ • • • • • • • • • • • • • • • • • • • • 0.20 m IC. 

Copper~ ••••• ~ ••••••••••••••••••••••••• 0.20 m.a t 
I 

f.fanpnra• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 .. 10 mac .. 

J.lis;nrslum • • • • • • • • • • • • • • • • • • • • • • • • • • 0 .. 2.5-0.~1 

•Ji11nium ••••••••• ·••••••••••••••••••• 0.07-0.20. 

Zinc ••• : •••••••••••••••••••••••••• -· 0.10 m11t 

1 O.OS ma.it uch I 
Other Elemcnll: ••••• • • • • • • • • • • • • • • T 1 Io I< . . o ll . .1 ma.1; 

2.2 W?Jc~b shill be CllSl from melt c~nlllinin& al lusl 70 
f~:c:nl by Weicht or Yirajn aluminum. Whole "hCdS mlly 
c::ns:i&ulc JO percent muimum or lhc melt. Spnsn. Nnncn, 
~l:s clc. muse not be recycled for 11-.is castina. 

'!SS • .., . 

~MECHANICAL PROPERTIES. (As determined 1cc~rdin1 
to l\S fM . J Mechanical proprrllc1 lhown lndicale lhe 
minin1~m. ~edormllnct Incl required in the caslin1. The lnl 
·1;:ccimr:i _ 1h1ll bt - taken rrom; Che dc1l~11ed rim un. 

Tc:u:!e Sucnath •••••••••• 1 •• p.......... lOS MPi 

Yield Slrcnalh (0.2~ OU~t) ~............. 130 MPa 

E!or. piton ••••••.•••• ~ •••• ~ • • • • • • • • • • • • 7 ~rcenl 

4 HARDNESS. The h.ardnfss or lhe c11lln1shall\1911860-
~0 1 • dclc{1nined •f Vlc dui~atcd an~. ·;. 

5 HEA"?' TREATMENT. .... ' ... 
$.1 The caslinp shall be SQluUoh trcalrd and prcclpilalion 
h11dr~cd 1ccordin1 10· &ht CC!llowina specification. 

-I 

C"DIU • .AC 

,,_,, . l1111•tl 

........ ~~ ,. 
llcai 11 Hu• t s•c rot cla.'11 UJ hou11 nllnlmum 11 tem· 
pcralure. Wllhln one (I) minulc, qucrh In hot •acer i 
(Approa. 10• o

1
.. ... . · . ! 

J•• .:: .. • .. • . 
,.., It I .5S• t s•c ror two (l) h<N~I mjnimu1n II lcm• ' 
per a lure. 

.5.l llut treatment which diffcn from &his tprclRc.allon 
thall be approttd br the purch11er. 

1 

t WORKMANSHIP ANO FINISH. • 

6.J Culfn11 d1Jll bt vnooth. •ell cluncd. rru .,r cracks, 
lnclutlon1; and other clu1nclcri11ic1 delfimcnlll tu mllchln· 
ability, appearance or pcrfonnanc~. ' 

6.2 J.linim:al bul sufficicnl 1loc\ :llow:ance musl be pro.;drd 
on c:aslin,:1 lo uuurc comi:lcle iurhcc clc:an-up:on all duii· J 
n1lcd ftniihcd uc::s. ll1c dt:ir-ard fini1hcd aru-:: 1ha!: ::ic : 
Cree hom tool m::uiu and scrllchu ""hich would be drtri· i 
;·~:.:~·c;.::;:: :;,::::.:·· I 
i.i ShiJ.'mcnls or malcri.tl under conlucl or purchase order l 
q•.1olin1 lhi1 rpccirintion d1Jl1 be cquiulenl In ~Yrry respect 
lo -umplcs :arproYcd by purch:..tcr. ind new umpln ahaJI be 
avbmilled when chanan in formulallon ~d/or 1•rocculn1 I 
pnclicu arc ncccsury. · ·; · · -

7.2 Wi1ile svnplo may be taken from lncomln1 1hlpmcnll 
and chcchd ac::ordina ,o 1hi1 1~rc1riu11on. lh• 1upplicr t 
&!1:1111 accepl the ruronsibil.ily (or dairmcnu mullna ·1he ~ 
rtquircmcnlS slllcd w1lhouc dc;ienJrncc upon the. purchurr" 1 I . 

insp<clion. : 1 · 
7.3 lnlcm:al iJOrosily lo br C1Jmr:ircd lo rslllblhl~c:S 1Und&1d · 
u 111c:d lo by purchatcr llnd ni~pher. 

7.4 .All w.hccl1.1hall mc:t the 1cquircmcnls or PQS·1~200. l 
• 1.S Wncc!1 must .be.· purchJnd from 1ppro~~d sourcu. 

8 MARKINO. ldtnli(yln1 rnJrks {mllni:hcturcr,.mcld num­
ber, casl d.ale, rte.) shall be .a1rccd lo by ;iurch11er. 

I 
I 
I Al"MSllMS' 

' ::;:NTAOI. OIYISIOH . O"TE SYM REVISION AECOno AUTHOIU:-Y ·- f 
I 
I ····· .---..... ...................................... ......._ ·-- ...... -. ., ..... , .......... -..... ,......,._. ................ ,.,._..., ................ ........ 

NOVcMBER. ~giQ UMC :~~ '.t ", - , - -~ . . } 
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Annex 6 

Al.-fta 6 AHX 605 

~ 6 - 6.8% 01 - 5.6 - 6.4% 

Mn 0.15 - 0.25% Cz - 0.20 - 0.55% 

Si - 0.05 - 0.25% Mn - 0.20 - 0.55% 

Zz - 0.05 - 0.15% Ti - 0.20 - 0.45% 

Ti - 0.08 - 0.15% Zz - 0,08 - 0,25% 

Se - 0.05 - 0.15% Fe - 0.25% 

HS'lM Co:>il General M:>tors 

Si - 6.5 - 7.5% Si - 6.5 - 7.5% 

Ug - 0.3 - 0.4% M3' - 0.25 - 045% 

cu - 0.10% cu - 0.20% 

Un - 0.05% Mn - 0.10% 

Zn - 0.05% Zn - 0.10% 

Ti - 0.20% Ti - 0.07 - 0.20% 

Sz - 0.025 - 0,035% Sz - 0,025 - 0,035% 

Fe - 0.12% Fe - 0.20% 



J\Jllll'X No. 7 
J\l.l.OYS f''UR ALUMINIUM RIMS (whr.t!ls) -----~--

Sl Mn Mg Ti Sr B ~ 
Ty p F. I o'/ •J 0/ ·L o/ ~ Fe Cr Ni Zn Cu 0 10 /O /O /" o 01 01 01 o/ o/ -

/O /o /o /o /O ycl ti. 

AlSll2Mgll0,5 go a1 go 0,01 _ go go go. go go 7:5/ 
J:J.Q 0,4 0,3 0,15 0,08 O,JO 0,2 0,05 0,10 0,05 , 25 

AlSil2 M91 1as go 0,1 go 0,01 _ go go go go go I 75/
25 13.0 (),4. 0/J 0,15 qo8 O,JO 0,2 0,05 0,10 0,05 

AlSll2Mg 1 '~5 90 0,1 go o,01 - go go go go go I I 75 /25 
13,0 0,4 O,J Q/5 0,08 0,.30 0,2 0,05 q10 0,05 

r • 
1 IAlSil2Mn 10,5 go 0' go 0,01 ~ go go go go 75 / 

/ .:J IJ,O 0,4 0,3 0,15 0,08 0,0001 0,25 0,2 fl,! 0,05 / 25 

Ao s. 7M 6.5 0,2s o,1s ao2 go · 75 /, ~ 
~ I (, /., ~ 7,s o, 45 a2s 0,07 - 0,20 , - / 25 

Al Si 7Mn 16,5 0,25 0,15 0,02 go J I 75 / 
v 7,5 0.45 025 0.07 - 0.20 . , ·/ 25 

I I I I 

A s·12M 110,5 go 0,1 go 0,01 ~ go go go go I I 75/ e l · g 130 o,i,. . o,J o,1s 0,08 IJ,0001 0,25 0,2 a1 qo5 25 

At Si 12Mgl 10,5 go 0,1 go 0,01 _ go go go go go I I 75/ 
fJ,O 0,4 0,3 0,15 0,08 O,JO 0,2 0,06 41 0,05 2 j 

Ats· 711 1
1,0 go O,ci5 0,01 go go 90 go go I f 75/ 

l g 8,0 0,1 0,4 0,15 °'08 - ~25 ~05 0,05 (l,05 fl05 25 
.. 

H·KTO• ,,1,!,i./ 
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A.inex & 
CllOOCAI. OllPOSITI<li 

Table 1. 

Si Fe a; !n lq Ii 1.n pt Sn Be Ti Al 

4,2 0,15 0,05 
A1Si4CU1Ti 0,3 0,35 5,0 0,1 0,35 0,05 0,1 0,05 G,05 0,35 

4,5 1,0 0,4 
AlSi5CUJJq 5,5 0,6 1,5 0,5 0,6 0,3 0,5 0,1 O,l 0,2 

4,0 2,0 0,2 
A1Si5Cu3 6,0 0,8 4,0 0,6 0,15 0,3 0,5 0,1 0,05 0,2 

6,5 0,2 
AlSi'l!qfe 7,5 C,5 o,i a,e 0,4 0,05 G,1 O,C5 o,cs 0,2 

9,0 0,15 
AlSilotlq 11,0 0,6 0,1 0,6 0,4 0,05 0,1 0,05 0,05 0,2 

11,0 
A1Sil2 13,5 0,7 G,l G,5 O,l G,l 0,1 0,1 0,05 0,2 

11,0 
A1Sil2CU 13.5 0,9 1,2 c,s 0,3 0,3 0,5 0,2 0,1 0,2 

0,5 4,0 
Al!q5Si 1,5 0,5 G ,1 0,5 6,0 0,05 0,2 0,05 0,05 0,2 

9,5 
A!XqlO 0,3 0,3 0,1 0,15 11,0 0,1 0 ,1 0,05 0,05 0,05 0,15 

Table 2. 

Si Fe cu !In liq Iii Zn Pt Sn Ti Al 

7 ,5 2,5 
A1Si80!3Fe 9,5 1,3 4,0 0,6 0,3 G,5 1,2 0,3 0,2 0,2 

11,0 
A1Sil2Fe U,5 l,j G ,l G,5 c ,1 o, l 0,1 0 t l 0,05 0,2 

11,0 
>.1Sil20!Fa 13,5 1,3 1,2 0,5 c ,3 0,3 0,5 C,t 0 ,1 C,2 

9,0 1,3 G ,15 
AlSilOl!gH 11,0 1,5 0 ,1 0 ,6 0,4 0,05 0 ,1 0,05 0,05 0,2 

6,5 0,2 
AlSi711gH 7,5 1,3 0,2 0,6 c ,4 0,05 G ,3 0,05 0,05 0,1 
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COUNTER-PRESSURE 
CASI ING MACHINES 
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The VP line counter-pressure casting 
machines have been developed to meet 
casting manufacturers' requirements for 
efficient production of aluminium castings 
with high mechanical properties. 

Since more than ten years they have been 
finding an expanding application in manu­
facturing cast components for the automo­
tive industry and other engineering fields in 
a number of industrial countries - the 
USSR, the Federal Republic of Germany, 
France. Hungary, Poland, Roumania, etc .. 

Principles of casting technology 
The main feature of the counter-pressure 
casting technology is the pressure of a 
technological gas that acts upon the melt 
during the die-filling and the solidification of 
the casting. The pressure is produced both 
in the airtight die housing and the holding 
furnace of the machine. As a result of an 
adjustable pressure differential created 
between the two vessels the melt from the 
furnace flows upward through the tube and 
fills up the die cavity smoothly at a preset 
rate. The gas pressure acting against the 
front of the melt which fills the die - the 
"counter-pressure" - suppresses the 
release of the gases present in the melt 
keeping them in a dissolved state thus eli­
minating the gas porosity in the casting. 
The solidification of the casting proceeds, 
the metal in the die cavity being under the 
action of the gas pressure in the housing 
and that of the melt pressure at the die inlet. 
That significantly improves the conditions 
for melt infiltration and efficient feeding of 
the casting. An integral structure can be 
obtained even in thick sections in the upper 
part of castings without the use of risers. If. 
however, small risers are used in some 
cases. they work under the same gas pres­
sure. their efficiency being increased many 
times. That makes the yield of usable 
castings from the metal poured very high. 
Since the whole casting process takes 
place in closed vessels, the CPC techno­
logy provides much better working 
conditions and minimizes air pollution as 
well. 



VP counter-pressan casting machines 
The VP line machines loday embody the experience of more 
than 15 years of development and operation of counterpres­
sure casting machines They are desigl ied lo provide simplicity 
and convenience in operation and maintenance and lo meet 
best the ergonomic requirements and safety regulations. The 
simple and reliable concept - rugged four tie bar vertical con­
struction with an integrated holding furnace - is cte.eloped in a 
system of caretuDy considered and weR proven technical solu­
tions wt1ich prowide dimenSional Slability, accuracy in guiding 
and posiboning the moving parts. high rigidity and dependa­
bility ol lf".e machine for long time heavy service m foundry 
COi IClitioclS. 
A VP machine can be ooetated in four modes - setting. sepa­
rate operations. semi-auk>matic and automatic. The control 
system provides for a single ful! cycle in a semi-automatic 
mode and a number ol consecutive cycSes in a automatic 
mode lo be performed. To assure good reproducibdity of the 
tect11 IOk>gical cycle the control system allows monitoring and 
aulOmatic control ol the technological parameter.; as well. 

Accordilig lo the soecific production ~ the machine can 
be equipped wilh a casting unloader. core pull assemblies. a 
furnace replacing shullle. a sand mould retraction deviee. etc. 
of the wide range ol optiOnal equipment avaiable. The conlrol 
ol each deviCe is integrated into the machine control system. 

\IP 1000 is the mediulT. type most popular and widely used 
machine of the line. It's latest version \IP 1000.8.2 is being 
supplied SinCe 1983. II incorporates an general design features 
of \IP concept. 
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Safely scotch for preventing 

Toe bars and tooChed rods 
made of allOy steel. !lard 

-

chrome Olaled and grouna -

IJ(emature tree-tall of tt!e mCJ¥ln9 - -
plale 

• 
Freely set UP lid. easily accessi-
ble furnace for any kind of WOfk. 
Snnple nser lube (ceramic or 
casl rranl allaehntenl mcnimum 
cllange-over bme 

Special guide bushes liftlng to 
the intermediate plate for 
compensahng thermal expansion · 
of tne construction • 

Hydraulic eiectJorl Syslem """ 
adfi!Slable speed_ force ana 
stroke 

-



-

l:fold1ng furnace With crucible. 
elek&nc reStstance healtng. heavy 
duty welded sleet hOusing manu­
factured to Pressure Vessel 
Standard Immersed thermocoup­
le assembly. hearing elements 
safeguarding control c1rcu11 
thermocouple. crucible leakage 
delector 
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Double length hard t>ronze long 
trte guide buSheS rn the rnovtng 
platen '°' high accuraey guiding 

Separate hydraulic power pack 
with controls assembled in a 
block Standard hydraulic com­
panents intended tor water­
glycol fluids . 

...,; - .. .:~-.-:- -·-··-- - -· ~ 

. "',.,......., ..._ 

~- -

A1rtwater cootrng system. 
normally up tc six independent die 

cooling circuits with control and 
Visual 1ndicab0n of the cooling flu•<l 
flow rate. Each circuit automatrcally 

controlled (on/off) either by !•me. 
temperature or both 

lntennediate platen double-po51t1on 
hydrauhc locks for fmng in down 
PoSlllOn or hfling together with lhe 

411oV1ng platen 

VP 1000.8.2 

'! ... 

Folding rad pair and hydrauhc 
retraction unit Automaltc PoS1-
l1on1ng of the furnace in and out 
of the mach1nE. by a simple button 
press 

The electric system controls all the machine movements 1n 
every mode of operation. the movements of the casting unlo·­
ader. the core pull cylinders. the furnace retraction umt and the 
replacement shuttle. It controls the gas cycle performance. the 
melt temperature 1n the furnace and the temperature of the 
main die areas as well. 

The free standing control cabinet w1ch accommodates all th-: 
companents as relays. adjustable timers. thermoregulators 
etc .. 1s sealed against contam1nat1on. All terminals are numbe­
red for quick and easy maintenance. Sohd state and micropro­
cessor based versions are available at request 

Display panel v1suahz1ng all the steps of the cycle in ttic1r 
sequence with control lights and an operator control station ror 
single cycle operation and emergency stop are ava11ao1e as 
optional 

Standard supply - as to European standards. alternative 1oca1 
variations can be considered. if specified 

Safety interlocks 

Hydraulic. pneumatic and electric interlocks prevent unpro­
grammed closing and opening of the machine or metal m1ect1on 
in all modes of operation and every programme 

Fully interlocking electromechanical or infrared op1ron1c 
machine guarding 1s available at special request 
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TECHNICAL SPECIFICATION 

~ 

f I' 
VP-400.3A VP-1000.62 VP-12502 

1. Overall machine height 4910 mm 5530mm 6040mm 
2. Total overall width (floor area) 2850mm 3710mm 3750mm 
3. Total overall length (floor area) 2200mm SOOOmm 5825mm 
4. Weight without tooling and hydraulic fluid 10000 kg 17000 kg 19000 kg 

5. Metal capacity of the furnace 250kg 500 kg 500 kg 

6. Die carrying platens size 820 x 1250 mm 1300 x 1600 mm 1800 x 1400 mm 
7. Space between tie bars 470x 1020mm 900x 1300mm 1055 x 1455 mm 
8. Die height (max.) 600mm 800mm SOOmm 
9. Die housing diameter (max.) 600mm 1000mm 1250mm 

r- r-----~< -. ..,, ___ ..,..., . ......--·-------. ,..p .... , _____ ·""'}""! - ... -. •P•, ........ ~ , •-. ...- fl .SO q - QC JC r-
po. r' ----- ,,,. llOll- ·~r $~..... i 1000-

r
11. ~ ()penklg torce 180·1d\1 . · _-: '42() kN I 50() lcN 
12. f Clamping ton:e . ;~~':.: .. ~:--f.: _.· -· 700 lcN :_ :_: _ .820_1cN f 1040 kN 

L--~----..-··~ ... ·-m...;.·..,. • ...;..., • ..,._ .... ....,.r .. +~-.. ·· .... ..,.;t;,..,..-~a:i1·•:h•.!•".'*• ·· ·.. ~·:- · - _l_~-

13. 
14. 

15. 
16. 
17. 
18. 

19. 
20. 

Ejector platen stroke (max.) 

Ejection force (max.) 

Air pressure required (supply) 
Operating pressure of the maschine 
Operating pressure of the pneumatic system 
Air consumption per cycle 

Cooling water consumption (without die cooling) 
Cooling water pressure 

110mm 
300kN 

0,6 - 1,0 MPa 
0,63 MPa 

0,45 - 0,60 MPa 
3-4Nml 

20 - 25 dml/min 
0.20 - 0,40 MPa 

150mm 
600kN 

0,6-1,0 MPa 
0.63 MPa 

0,45 - 0,60 MPa 
4 - 8 Nm3 

25 - 35 dm3/min 
0.20 - 0,40 MPa 

150mm 
800kN 

0,6-1,0 MPa 
0,63 MPa 

0.45 - 0,60 MPa 
9 -12 Nm3 

30- 40 dml/min 
0.20 - 0,40 MPa 



59 -

Annex 10 

List of people met: 

Hr. Michael Boutoussov, Substantive Officer, UNIDO VIENNA 

Hr. Theodor Tivonov, President, Metal Technology, Pleven, 
Bulgaria 

Hr. George Popovski, Deputy Plant ~anager, Al~ Cast Plant. 
Pleven, Bulgaria 

Hr. Michael Slavkov, Chief Energy Engineer 

Mr. Panaiot Ivanov, Deputy Director 

Hrs. Evangelitza Wankowa, Chief Laboratory 

Mrs. Tanja Shoumkova, Staff member, Metal Technology, Sofia 
Bulgaria 

Hrs. Naida Nickolova, Meteorologist, Meteorological Station, 
Pleven, Bulgaria 

Dr. Nadra Wasilawa. M.D., Hygiene Inspection, Pleven 

Mrs. Itzetza Shopova, Chemist, Hygiene Inspection, Pleven 

Hrs. Swetla Petkowa, Phisicist, Hygien Inspection, Pleven 

Hrs. Ionka Angelova, Director, Bulgarian Environmental 
Protection Agency (BEPA), Pleven 
Bulgaria 

Mrs. Mariane Zakova, Chief Expert Radiation, BEPA 

Mrs. Elka Dodeva, Chief Expert Information, EEPA 

Mr. Veniamin Ptzov. Chief Expert Chemical Industry, BEPA 

Mrs. Rumiana Peeva. Chief Expert Chemical Laboratory, BEPA 
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General Motor Engineering Standards, Metallurgical Requirements 
fc~ cast aluminium wheels. Cadillac, 1979 

~ndustrial Ventilation, 
A~erican Ccr.f erence of 
Lansing, Michigan, USA 

a Manual of 
Governmental 

recommended Practice, 
Ind~strial Hygienists. 

Stankovich, I, 

Stankovich, I• 

Stankovich, I • 

Stankowich, I• 

"Computer Program for Air Pollution Control", 
Manual for IBM PC, Piedmont, California, USA 

"Pitch Fume and Dust Scrubber", Bulk Solids 
Handling Vol.5, Nr. 3. Germany 1985 

"Materials Handling Handbook", Section 28, John 
Wiley & Sons Inc., New York 1984 

"Problems in Control of Particulates 
Material Handling", ASHE, Atlanta 1977, 

in Bulk 
USh 
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PICTURE NO. 1 Melting furnace 

PICTURE NO. II Counter pressure casting 
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PICTURE NO. III High pressure casting 

PICTURE NO IV Core machine 
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FICTIJRE NO. V Core sand storage 

PICTURE NO. VI Hand forming 
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PICTURE NO. VII core storage 

PICTURE NO. VIII Counter pressure casting with modification 
furnace 



PICTURE IX Aspiration system in melting area 

PICTURE X Aspiration system detail 
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PICTURE NO. XI "BMD" bag-filter 

PICTURE NO XI 1 f i l tcr bag 




