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DEHONSTRAION PLANT FOR A TINPLATE COATING LINE IN VIETNAM 

ABSTRACT 

The present report will try to summarize the whole project 

carried out in Vietnam, i.e. the installation of a demonstration 

plant for tinplate coating and its posterior application in the 

manufacture of metal cans for the food canning industry. 

The project was clearly made up of two different parts. One 

of them was the installation of the demonstration lJ.ne,- at 

industrial scale-, and the other one was to train the human team 

so that they would be able to develop this coating technique 

successfully. 

This actual report """i 11 be developed taking these two 

perspectives into consideration. 

Date of the report: 

Name o~ tht> author: 

Cont rrlc t r€' fp rt> nee: 

Janunq, 1991 
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FOREWORD 

We will start dealing with the different works performed in 

chronological order, so as to make it easier for the reader to 

understand the whole process. 

Each step of the installation will be dealt with from the 

two points of view we have already ment_ioned, that is, the 

installation of the equipment itself and the training of the 
human team. 

We will explain in detail the work carried out in each step 

and we will also evaluate the degree of training achieved. 

At the end we will make a final evaluation. 

We will proceed with the information giving it in a chronological 

order, and for that purpose we will define the following stages: 

1.- Getting in contact with the situation of the tinplate 

coating industry in Vietnam. 

Study of the material and human resources to back our 

project up. Starting from this information, a report 

was written to help create the necessary substructur·e 

for the installation of the coating line and thf"' 

quality control laboratory. 

2. - Training of the personnel that will be in charge of the 

plant. This was part of the process was carried out in 

Spain, and it was finished at the same time as the end 

of the construction of the equipment. 

3.- Unloading and assembling of the equipment in the plant 

of Ho Chi Hinh City. This circumstancf"' was also uspd 

lo d~epen the knowledge of the equipment. 

4.- Starting on of thf? equipment and training on I.hr. 

handling and control of the quality of the coating. 



CONTRACT CONJUNCTURE 

This is the final report of the contract, and it will try 

to inform the reader about the achievements of the same, 

explaining and giving reasons of the chronological development 
of the whole process. 

First of all we must know which has been the goal. 

The goal has been to give Vietnam, through VEGETEXCO, material 

and human possibilities to develop the technique of protecting 

metal cans to be used in the Food Industry of this country. 

Regarding the material needs, we may say that a 
demonstration plant, at industrial level, was needed, as well as 

a quality control laboratory for the reception of varnishes and 
for thP application of these. 

The general supply foreseen for this project was made up of 

a complete modern coating line t..·ith an a\·erage production of 

~.000 s.p.h. and a set of elements for the laboratory, which is 

normal~y use,i in thP European factories. 

This supply itself had become a problem as the people wh0 

l."e re supposed to ~.e in cha r~P of it and to man it did not kn0t.." 
the equipment. Therefore the training of the human team was 
oriented first of a 11 , t.o get to know how tc use the-
demonstriltion 11ne. 

In OU r opinion j t WEIS also very important not t hC' only 
kno"l(>dgf· of thf' hand! ing of tht> machine but a deC'pC'r knot..'led~C' 
of the sam 0 

and its ciiff(n'nt parts in or·der for· the tt•chr:icians 

of \'EGF:TEXC'O to carry 011t a r·orr••ct maintenRncf" and ir: or·d .. r for 

them tc. bP ;ibl" to ans~·C'r· to M1y probl(•m that may arisC' ~1th th<"' 

diffr-rC'rit parts of th.· "•111ipm•~r:t 1r. thf· f11t11rf·. This is t..·ha! i..-,.. 

may s;ty about thf' mat<>r·ial <·l~·mt•rits, thPir· tl.H' and main!Pn;u1c1>, 
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The other aspect was to prepare the human team on the 

different factors involved in this technique: tinplate, varnish, 

application technique and quality control for different food 

products. 

All these points were born in mind when carrying out a 

compl~te training of the human team of VEGETEXCO. The reader may 

have noticed that a very important p~:t of thiE project, maybe 

the most important one, was to have a team of technicians with 

high technical qualifications, capable of assimilating, in a 

relatively short period of time, all this information. 

It was also very important to build a substructure around 

the demonstration plant. This was another one of the keys to the 

success of the project. 

The meetings we had with VEGETEXCO made us aware from the 

very beginning that they were very conscious about this matter, 

and that they were willing to create this substructure according 

to our experience and to our knowledge. 

About the aspect regarding the human team we understood 

that, given the interest shown for the project, this aspect would 

be treated with the same importance as the al ready mentioned 

matters. Time has shown we were right in this assumption. In the 

very first meetings we had with the technicians we were 

overwhelmed by their interest and qua]ifications. No"• after 

having fini5hed the project, we have understood that thj~ point 

has also been crucial for its success. 

3 



PROGRAUME OF WORKS AND TIME SCHEDULE 

In the previous section we have explained the content of 

our ambitious project programme, listing each one of the aspects 

that had to be born in mind in order to achieve an acceptable 
result. 

Now what we will do is to explain, in chronological order, 

the measures we adopted to carry the project out: 

pt The first measure to be adopted after having knol'n the 

situation directly, after our visit to Vietnam, was to 

give VEGETEXCO a series of drawings, technical data 

and suggestions that would help them create the 

substructure that was necessary for the correct 

installation of the equipment. 

Today, one 

information 

year later, we 

was taken into 

can confirm that t~is 

consideration and all 

instructions were carried out with so much interest 

that one can find no disadvantages in this line when 

comparing it to the most modern installations in the 

world. 

In this regard, we may say that the attitude of the 

people of VEGETEXCO has been exemplary. 

2~ Secondly, the final stage of the manufacturin~ of the 

equipment was also used as a trainin~ of the team of 

technicians from VEGETEXCO. 

Basically, this training consisted on: 

.<i) Theoretical lectures on tht"' equipment, w~, h 

drawings, carried out in the Technical Officr of 

I NGHOR, S • A • 

b) Practical teaching on t.hf' di ffE"rt"'nl £>],.mPnt s of 

the equipment, participRtion in thf'ir q11;ilit:-. 

r o n t r· o I p r o (' e s s ~ • s , s I f\ r t i n ~ o n o f 1 •a r t i a I '" I c· m P n I s 

of t h c· i n st. a I I at i on . 
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c) Time was spent in three different factories of 

lithography or coating, participating in the work 

being done in them. 

This is all that was scheduled and done about the 

knowledge of equipment. The team of technicians also 

visited the company ALTOS HORNOS THE VIZCAYA, Spanish 

tinplate manufacturer, where they could see how the 

material was manufactured, and where they received oral 

and written information on the same material, basically 

following the point of view of its use in the food 

industry, i.e. metal cans. 

The team of technicians also spent various days in the 

company PRISM..\, S.A., varnish manufacturers, where the~· 

saw production installations and varnish quality 

control premises. 

They studied the different types of varnish and its use 

for the different food products. They also received 

very interesting written information. 

Finally the team visited the company NEURTEK, 

manufacturer of laboratory elements where they had the 

opportunity of practising and getting information on 

the lechnic of quality control, and this way they were 

capable of comparing the systems of each one of the 

companies. 

Vd IP the third place and during the assembling of tl.c> 

1 ine, the knowledge on each element m;:ikin~ up the 

equipment was completed. Although our technician was 

working full tim<> giving explanations on thf' importance 

of various asRembling points and directing the ordf'r 

of thf' aRsembling process, the human I.Pam anrl thr 

preparation ~iven to this f('rtm m11d(' it possihlr to hA\r 

I.hr procf'ss complrtf'd in a rrcord t.imP. 

·t'
11 

Aft1·rw11rds, thr start ir1~ on of th(' erp1ipmf'nt. was aL·;o 

comp},-.t1·rl withr••lt u,,. dirr·ct part.ic·1pat.ion of lhP 
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technicians of INGHOR. What the technician did was 

give explanations on the implications of the adjustment 

of different parameters and equipment on the 

installation, possible problems that may arise, 

maintenance, etc, ..• 

Regarding the laboratory works and the qua! i ty control, 

we were not of much help to the VEGETEXCO team, as it 

was noticed that they had already acquired a deeper 

knowledge than ours. 

6 



CARRY OUT OF THE CONTRACT ACTIVITIES 

In this section we will give quite a lot of information on 

each one of the four steps ~2fined in the table of contents. As 

each one of these stages was summarized in a report, we will come 

back to those reports. 

FIRST REPORT, dated on 13.12.89 

Including site stt•dy, plan layout and specifications for 

auxiliary functions. (ANNEX 1) 

SECOND REPORT, dated on 18.06.90 

Training process carried 

technicians from VEGETEXCO. 

THIRD REPORT, dated on 20.11.90 

out in Spain 

(AN~EX 2) 

by a team of 

Assembling of the installation for coating and drying 

tinplate sheets.(ANNEX 3) 

FOCRTH RECORD, dated on 2.01.91 

Starting on, final test and laboratory tests of the 

installation for coating and drying tinplate. (ANNEX 4) 

The reader will notice in these partial reports that thf' 

author is quite pleaserl \>ith the re£11lt achien'd in thf> section 

regarrling thP training of thf' team of tf>chnicians from \'EGETEXCO. 

It is not strange for the author t.o ~iVf' sppr·i:ll importan".'f> tn 

th i ::-> aspect. of t hP pro.if'c t, as t hP s11rcPss of t ht> rrnjrr t - in t hf' 

opir,ion of I.hf' author, 1>ho knn1 . .-s \·rry \>Pl] !hr· s11pplif·rl 

insta) lat in11- dr>pPncis ir1 a i..:r<'al rnPris·.1r,.. rn1 thf' dPl{r"f' nf' 

technical pn·par·at ion of thf' us .. :·. 

\..'" rn i i..:ht a I !;n !;ay that l{rn•'r·1111 :· sp<>ak i ni..:, and f'XCPJ 1 in t Ii<· 

c11sP (Jf hii..: m1ilti-n;1tior1i\I comp;ini,..•;, thr· lithol{r;1phy rompaniP~; 
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usually do not have a highly skilled technical teams. 1.·hat tLe 

team usually does is merely t~ use the machinery and relay on th~ 

service offered by the manufacturer or by auxiliary ~orkshors 

located nearby for maintenance needs. 

In the case of \"EGETEXCO, as they are far a\..·ay from the 

manufact~rer and the collaboration they could expect in their 

country was not tno reliable, it was obvious that the service had 

to be given by their own team. 

This was one important goal to be achieved. 

Today it may still be to early to state undoubtedly tha• the 

resu 1 t has been a comp} ete success. Al 1 we can s.'l:·· : s t hn t the 

assembling of the equipment and the starting on and trial pPri0d 

have sho\..·n that this training has been quite successf..l, and 

these are "true" moments in which knoidedge is to be sh01.·n. 



ANALYSIS OF THE RESULTS 

1.- Production line 

As it was foreseen, a line has been installed, which works 

at 4.000 s.p.h. The production is just limited by the length 

of the oven. 

All mechanical, electrical, etc... parts may be used in 

higher speeds. This means that the installation works very 

comfortably at a speed much lower than the one its capacity 

can offer. 

I think this is a very good aspect, because in this way it 

contributes to the object of the project. 

On the other hand, ~he installation incorporates the most 

advanced technical equipments existing in the actual market. 

This means that if we have achieved a correct training with 

this equipment, we have at the same time been able to place 

the technicians in the real situation of the world market 

in this technology, with one step-let us say-, without 

having had to go through different stages. 

The aspect of the P.Venness of temperattlre in the whole sheet 

and along the whole length of the oven will allow to work 

~ith the most demanding products and with a treatment that 

offers the most reliable guarantee. 

2.- Quality control 

A modest but quite complete quality control laboratory was 

installed for fulfilling the function of quality control 

al the same level as the ones used in most medium-sized 

lithography factories. 

With the existing elements it is possible to carry out the 

control of thf' varnish receivt'>d And a control of the 

application of this same \·arnish, depf'nding on its usf', 

I think that in thf' acttrnl stag<· t.h!s Jahoratory wi] l fu] fi 1 

the· fl<'f'ds of thf' proj('r·t quitP w(•]), and T do not t.hink 

t ha t a mo r P s op h i s t. i c a t Pd i n v P s t. i '{ ;i t i on i s a go a l i n a 

shrH·t.-m<·d i 11m t<·r·rn. 
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3.- Preparation of the human team 

There are three aspects that have always made me feel 
worried: 

a) Making it possible for the team to work with the 

coating line. 

b) Quality control 

c) Showing the team a deep knowledge of the equipment to 

guarantee its correct functioning. 

~e knew that the first aspect was not too difficult to be 

achieved, as there were no special skills nor knowledge involved. 

The second one did not involve too many difficulties at a 

first moment. But there are some aspects that require a right 

assimilation of all that has been heard and seen throughout the 

training process and an important capacity for analysis. These 

are: the correct interpretation vf the tests, the dttermination 

of the reasons that have led to that result and measures to be 

taken in order to correct the results. 

In my opinion thP level achieved is very good, although in 

these matters experience cannot be substituted for by any 

information summrlrizcd in any manual nor specific book. 

Regarding the third aspPct, "·hich is in our opinion, the one 

invo}\·ing more difficulties, i.·e can say that Wf' are more than 

pleasPd with the results. 

~e are well aware of the difficulties the Clients have with 

the ovens, because there are some suhjects, as the fluid 

movem~nt, heat transmission, E"tc, ... that are very complex for low 

or medium ]evel technicians. 

I think W<' hHvr mHdr it possihle for t.hr team to know the 

mechanici:; and thP f'lf'r-tric p.qr·t.s of th,.. ('q11ipmt"'nt, nnd do 

he]iev<' thPy will riot h;l\'f' sf•f'ious rlifficulties when sett.ling 

nny possiblP prob]rm. 

10 
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The most important thing is that they now are familiar and 

know in a relative depth subjects such as combustion, fluid 

balance, temperature regulation, energetic balance, etc, ..... 

subjects that are often unknown for most users. 

This may give the reader an idea of the degree of kno~ledge 
acquired in all the mentioned subjects. Whereas the level of 

knowledge on matters that are usually "tabu" for the users is 

acceptable, the team has acquired a very deep knowledge on the 
rest of the subjects. 

I think that there is not too much more that the author can 

add to this final evaluation of the project. 

I would like to conclude adding that collaboration and 

complete support are vital in the good outcome of the project, 

and there is no doubt that in this case we have had the mo£t 
desirable collaboration. 

11 
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CONCLUSIONS 

In the previous sections we have indicated which were the 

goals. We have expressed and explained the work to be performed 

and how has this actual work been carried out. 

Also we have drawn conclusions on the finalization of each step. 

In this section we will deal with the final conclusions and 

the results achieved. 

Various technicians from INGHOR have participated in the 

project. We have hold meetings with them more than once and also 

at the end of the project in order to discuss some aspects of the 

work performed, the work to be carried out and the evaluation of 

the achieved results . 

I can assure that my optimism has been, in every moment, 

more moderate than the optimism of the people that have been 

collaborating with me. I am explaining this in case the reader 

might think of an excessively optimistic impression of the author 

of this and the previous reports. 

It can be easily noticed that VEGETEXCO has worked hard in 

the installation of the equipment and has given a lot of 

collaboration to the project. 

In this regard, technical information has been supplied to 

carry out the work, but let us bear in mind that someone has been 

in charge of gathering that information, analyzing all its points 

and has finally designed a Plant which takes into account all 

important points, a plant in which we have noticed that nothing 
is missin~. 

All ventilat.ion, light and acc<>ss problf'ms have been tak<>n 

;nto consfrlrrat inn and havf' hPc-n givf'n a ~ood answf'r to. 

Fvf'n th<' sp11rf' J>Art.s room can bf' n mod<>) for som(' companies. 

12 
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H E A 0 l I N E 

This report will try to define the minil1lJlll requirements necessary for the 
setting of a coating section in a metal package factory. 

The report deals in the first place with the location of a first complete 
production line with all services and facilities necessary for it. 

It also deals with a possible future enlargement and finally. it defines 
all necessities for the installation of the production line itself, such as 
electric power, combustible, compressed air, etc. 

Name of the author of the report : ANICETO EIZAGUIRRE BASTERRECHEA 

Reference of the contract DP/VIE/88/036 

UNIDO CONTRACT 89/143/MK 
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S U M M A R Y 

With this report we intend to give all information, drawings* and advices 

necessary for the installation of a coating section. 

In the first place, the report deals with the design of the industrial 

pavilion which wi11 house the first coating line with all necessary exterior 

facilities, such as : rav. "laterial warehouse, quality control Laboratory, 
workshops, etc. 

Secondly, we deal with the possible enlargement for new production lines. 

In the third pla~c. the report deals with the possibility of enlarging 

the line that will be installed next year, (for reaching higher productions). 

In the fourth place we explain the conditions in which the line is sup­

plied and the needs of laying foundations, supplying electric power, combus­
tible, compressed air, etc. 

Finally, we enumerate a series of additional advices in order to obtain 

the best work conditions regarding cleanliness, quality of the product, con­

trol of the same and also to obtain the best possible production. 

= = = = = = 

• Drawings not included in ANNEX 1 to Final Report 
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I N T R 0 0 U C T I 0 N 

Basically, with this report we intend to supply all necessary technical 

elements so that VEGETEXCO can have everything ready to receive the coating 

line and install it right away in the minimum time possible and in the best 
conditions. 

For this purpose we enclose general drawings * of the installation in 

which we indicate all in-take points of electric power, combustible, compres­
sed air, all necessary laying of foundations, etc. 

This information will be enough for VEGETEXCO to carry the work out befc­
re the production line arrives ir.to the factory. 

We also enclose section drawings* of the oven in the points where chim­
neys are to be built. 

Therefore this will be the first package of technical information for the 

correct preparation of the elements and steps necessary for the installation 
of the production line. 

This report also contains a second group or package of drawings. A plant 

distribution has been designed, which foresees all faciliti~s required by a 
coating section of tinplate sheets. 

This drawings have been done follow~ng the most common systems used in 
countries where this kind of work has long tradition. 

This second package of d~awings is not final and it is subject to modifi­

cations depending on accessories, needs and some other r.onditions. The impor­

tant thing is to understand the spirit of the presented design and maintain 
this spirit regardless of the changes performed. 

It is clear that all proposed services are necessary. 

• Drawings not included in ANNEX 1 to the ~inal Report .. 11 .. 
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It is also clear t~at the front side of the line is the work, control and 

operation point of the same. as well as the main information point of the 
1 i ne. 

Therefore the main services. (such as quality control laboratory, raw 

material warehouse and management of the plant) should be located near this 
area. 

There is no doubt either about the location of the tinplate warehouse and 

the finished product warehouse. The toilettes, workshops, etc. are the only 

ones that may present more possibilities of variation. 

In a third package or group of drawings we will give orientation on the 

possibility of future enlargements of the coating section by installing new 
1 ines. 

~ ::. = ::. 
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PRELIMINARY SECTION 

As we have described previously, this report is basically an information 

report dealing with the substructure VEGETEXCO will have to carry out in or­

der to receive the coating line. The report is not limited to the line it­

self, it tries to create something else, i.e. the substructure or underlying 

structure necessary for a tinplate coating plant, thinking in future enlarge­
ments. 

Therefore it is essential to enumerate the enclosed technical infor;11ation 

l~) Horizontal and vertical drawings* of the supplied line. 

2:) Section drawings* of the general drawing in order to define exactly the 
chimney points. 

3°) Drawings* of foundations for the line, including ducts for electric con­

nection, feeding of compressed air and combustible. 

4°) location of the plant in the initial pavilion indicating all necessary 
f ac i l it i es . 

5") Ideas for future enlargements. 
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MAIN BODY OF REPORT 

1~) SITUATION AND ACTUAL PROBLEMS OF THE COATING PROCESS 

During our visit to the metal package factory of VEGETEXCO in Vietnam we 

noticed that the manufacturing process is carried out in a very rudimentary 

way and with very old machinery and methJds. Thin welding is still performed, 
and it is done manually. 

We also saw and old continuous coating line with combustion chambers in 

extreme situations, which will not allow the correct functioning of the line 
for a very long time. 

Even if we could not check the quality of tne coating, we do not think it 
offers any guarantee. 

What most worries us when thinking on the next equipment is the quality 
of the tinplate. 

In the first place, the piling of most tinplate bundles did not fulfil 

the minimum requirements for its posterior use in automatically feeded coa­
ting lines. 

On the other hand, most bundles had been knocked and the ends of the 

sheets were folded. Also the quality of the corners of the sheets did not of­
fer any guarantee as they were roughly cut. 

Conclusion 

In order to work in a modern coating line with automatic .Feeding and 

unloading it is absolutely essential to use tinplate that fulfils tre minimum 

requirements. It will be impossible to use most of the piles \'le saw in the 

new line. The problem lies not only in the poor product:ion; the most serious 

aspect is that with the badly treated tinplate th~ machine""y will suffer in 

all its elements, above all in the conveying belt, s~.ckers .. rubber wheels and 
of course in the coating roller. 

. . 11 .. 
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It will be clearly impossible to enter in some markets as long as the tin 

welding is used, as most of the markets require a minimum content of lead. 

VEGETEXCO told 1.s that in a short period of time they intend to acquire 
elect:·ic welding machinery, which will solve this problem. 

The line to be supplied is prepared to do stencil coatings in the most 

demanding conditions, such as the electric welding. This welding system needs 

a very sophisticated equipment regarding the positioning of the sheet in the 

coater. Naturally this complex system requires the use of high quality 
tinplate. 

29
) FACILITIES NEEDED IN A COATING PLANT 

A coating plant requires the following services 

a) Tinplate warehouse 

It must be located near the front side of the machine. As bundles are piled 

one on top of the other up till 5 or 6 piled bundles. The floor will have to 
be able to support at least 10.000 kg/m2. 

b) Finished product warehouse 

Characteristics should be similar to the tinplate war~hou<;e. It should be 
located near the end of the line. 

cl Raw material warehouse 

Solvents, Coates, cleaning cloths, rubber rollers, etc. will be stored in it. 

It should be located near the frcnt end of the machine. It should be correc­

tly ventilated in order to avoid gas accumulations and it should fulfil safe­

ty requireme11ts demanded by law in places where combustible products are 
stored. 

d) Laboratory for tests 

It is or it should be the fundamental part in the rnating process . 

. . I I .. 
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This Laboratory should fulfil the following functions 

I) It should have complete information on the coatings and solvents used. 

Under this point of view it will give the Plant Manager appropiate in­

formation so that the line can perform its varnish application and poly­
merization correctly. 

II) It should control the quality of the tinplate arriving into the factory 
and carry out a report of each batch. 

III) It should control the quality of the coatings received and carry out 

tests with its manua~ varnish applying device and the laboratory oven to 

check that the solid percentage agrees with the information received on 
that varnish and on the resulting quality. 

IV) In the front side of the machine, it should cor.trol the weight of the 
wet film applied on the sheet. 

Usually and quite regularly the Plant Manager will check if the varnish 

film is correct and even, and if it is applied ~ithout marks or pores in 
all the sheet surface. 

Every hour, it will be necessary to perform a more complete test, chec­
king the film weights. 

'.') This Laboratory should continuously and sequencially chec~ the quality 
~f the coating at the end of the process. 

This test will be carried out to know about 
a) The weight of the dry film 

bl The non-existence of pores 

c} Quality of adherence 

d} Degree of polymerization 

As final tests, althought they do not have to be carried out so often, 
the pressure cooker test and the deep drawn test can be performed. 

The modern high production lines incorporate nowadays automatic systems 

of sheet ejection at the front siae and at t~e end side of the mrtrhine. fhey 

perform sheet ejections for quality contra 1 purpo~e· in a progr.:immed way; 

i.e. every 200 sheets, and at least one v1su ... : ._u11r.rol of quality i:; rarried 
out. 

, I 
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e) Spare parts warehouse 

It is necessary to have a warehouse in which all spare parts and materials to 

be used in the production line can be stored in a rational manner. 

f) Auxiliary workshop 

This auxiliary workshop should have a wi~ding machine to correct the rubber 

rollers and a machine to sharpen the cleaning blades of the printing roller. 

Both the rubber rollers and the blades should be changed often. 

The quality of the tinplate is very important for the long life of the 

roller, because roughly cut sheets or sheets with any kind of groove can cut 

the roller and turn it to be useless. 

Depending on the type of varnish used, the blades can last more or less 

hours. It is necessary to have some blades always prepared to substitute for 

the ones being actually used. 

g) W.C. for the operators 

No comment needed. 

h) Room or premise for the Plant Manager 

He/she can program the work and check all stages of the same in it. 

39 ) INSTALLATION OF THE COATING LINE. NEEDS OF THE PRODUCTION LINE :TSELF 
A production line requires a series of elements for its functioning. 

We enumerate them : 

I) Pavilion; built depending on the dimensions the production line ne~ds. 

The height must be 6 mts. so that the assembling and posteri0r mainte­

nance can be perf0rmed easily, without difficulties. 

. .// .. 
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The dimensions in the enclosed drawing provide space for future enlarge­
ment of the line to 36 mts. 

Therefore we have a pavilion the sizes of which can be compared to those 
of the mcst modern installations. 

II) Tog~ther with this information we enclose a drawing of foundations so 

that the line can be installed without problems no1· delays when it arri­
ves. 

This foundation drawing also includes the loads of the pavilion floor 
for the storage and transportation of tinplate. 

III) The installation also requires : 

- Electric power 

- Combustible 

- Compressed air 

Electric power, it will be installed at 380 V., 50 Hz., triphase. 
The installed power should be for around 100 kw. 

In the enclosed drawing we specify to which points should this connec­
tion reach. 

We also indicate the ductings to be performed regarding the foreseen in­
take points in the pavilion. 

Combustible. As we mentioned, the foreseen consumption will be 86 litres 
hour of diesel combustible. 

As average consumption we estimate 50 litres/hour and a tank will be ne­
cessary, with autonomy or range for 15 days. 

In the drawing we indicate the pumping circuit of combustible towards 
the burners, as well as the points that should be fed. 

~ompressed air. INGHOR, S.A. will supply a compressor which will satisfy 

the needs of the line. It should be located in a exterior booth outside 

the coating plant the ducting to be carried out is ~lso enclosed in a 
drawing. 

• • /I .. 
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49
) POSSIBILITY OF CONVERTING THIS PILOT PLANT INTO A PRODUCTION LINE 

This line, considered a pilot plant will work at 4.000 s.p.h. The new 
coating lines work at 6.000 s.p.h. nowadays. 

In the future it will be possible to enlarge the line to reach the 6.000 

s.p.h. production, at present the length of the oven is the factor that stops 
us from .·eaching that production. 

Therefore in the future we could enlarge the length of the oven to 36 

mts., with another combustion chant>er and two more meters of cooling zone. 

All the main sheet conveying elements are prepared to work at the highest 
speed. 

The new line can be seen in the enclosed drawing. 

59
) IDEAS FOR THE POSSIBILITY OF ENLARGING THE PLANT BY INSTALLING NEW LINES 

For this project we have taken into consideration the future enlargement 
of the plant with new coating and litography lines. 

The main facilities are located in such a way that in a future enlarge­
ment they can keep their position. 

The only one that would need to change its place would be the tinplate 
and finished product warehouse. This would present no problem whatsoever. 

In the enclosed drawing you can see an ide~ for the future solution . 

. . // .. 
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6') GENERAL ADVICES WHICH, TOGETHER WITH THE PREVIOUS PARAGRAPHS, MAKE UP THE 
FUNCTIONING CONDITIONS THAT WILL HELP OBTAINING A LARGER PRODUCTION ~F THE: 
BEST QUALITY 

We do not want to be repetitive, but we will insist on some very impor­

tant aspP:ts regarding the right functioning of the coating line. 

We think this is the right moment to give some thought to a series of 

aspects which can bring about the success or failure of the project. 

al Environmental conditions 

In this kind of installation the cleanliness is one of the most important 
elements in order to obtain a high quality product. 

Under this point of view the fellowing aspects should be born in mind 

- Floor 

It must be finished in such a way that it does not produce dus~ and it is 
easy to clean. 

Usually a ceramic floor is placed under the platform of the coating machine 
so that it can be easily cleaned. 

There may be some other solutions for the rest of the pavilion, such as the 

quartz mass or agglomeration, varnish or some other solution used in that 
country. Of course, the concrete is not a solution. 

- Doors 

Usually rubber plate doors are placed, which rotate one way or the other and 

which al iow the !)ile conveying truck to go in and out, inmediately closing 
itself after it has been opened. 

.. // .. 
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- Vent i I at ion 

The best way of organizing it is : air in-take at one side in the upper part 

and air extraction from the opposite side b} fans. 

This air current from the upper part of the pavilion allows renewing the hot 

air of the pavilion which, by convection, goes always to the upper part. 

If in normal conditions the dust does net go up as much as 5 meters it is not 

absolutely necessary to place filters for the air in-take. It could happen 

that with the wind and in special corditions, the exterior dust reaches that 
height, but it is not normal. 

b) Quality of the products 

The prod~cts used are essential for the right functioning of the equip­

ment. The tinplate, varnish, lubrication, etc., must be of the best quality. 

- Ti'lplate 

The functioning of the line depends on this point. A line of these characte­

ristics is ~repared to work with high quality tinplate, as it has strict con­
trols to obtain strict results at high ~peeds. 

If the tinplate is not the right one, this does not work. 

- Varnishes 

The process consists on applying the varnish and posteriorly treating the ap­

plied varnish. The quality of the varnish should be high and above all, even. 

It could happen that you receive varnishes that are not exactly the same and 

then the clpplication and final characteristics are not the same ones. It is 

said that the best varnish suplier is the one that obtains more uniformity in 
the different varnish batches supplied. 

. . I I .. 
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- Combustiole 

A perfect filtering is essential; for this purpose, progressive fi lteri ngs 

should be carried out from the first puq>ing groups to the burner. 

In the enclosed circuit it can be seen that there are variou5 fi Hering 

groups, which have to be cleaned as often as the quality of the supply 
requires. 

- Lubrication oil 

Al 1 machinery must be lubricated with the adequate products according to 
maintenance rules. 

One of the most essential elements is the lubrication oil for the conveyor, 

which will h~ve to work at 200~ C. without leaving waste materials. 

We will previously send to you the information about the characteristics of 
this oi 1 so that you can try to find it iu the country. 

c) Auxiliary elements 

Elements which are continuously consumed 

- Rubber rollers 

It is necessary to plan where ar.d how the roller-covering will be performed. 

!t is necessary to have a winding machine to rectify the rubber rollers. 

It is also necessary to consider that the blades have a limited life and they 
must be replaced. 

Along with the machine we send some blades and a blade sharpener but it is 

always unknown hew long a blade can last, therefore you should be ready to 
manuf a:ture more of them. 

- Conveying belt 

It is necessary to r:iange it because the tinplate can cut it in any she~t 
jam. 
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LIST Of TOOLS NECESSARY FOR THE ERECTION Of THE INGHOR CONTINUOUS DRYING OVEN 

SCREWDRIVERS 

l Small screwdriver )-

1 ~dium screwdriver ) Slat end 
l Large screwdriver 

l Small screwdriver 

l Medium screwdriver 

Large screwdriver 
Phillips type 

2 Electric or air drive screwdrivers with selection of bits 

SPANNERS 

l Set open ended metric spanners up to 32 A/F. 

l Set ring spanners (metric) up to 32 A/F. 

4 Open ended spanners (12 mm. x 13 mm.) 

l Set of combination spanners up to 32 A/F. 

l Set of socket spanners up to 32 A/F with ratchet and extrusions 
3 Ratchet braces (13 mm.) 

Box of spanners inserts : 
6 spanner inserts 3/8" 
6 spanner inserts 3/8" -
6 spanner inserts 3/8" -
2 extensions of 3/8" ref. 

WRENCHES 

l Small pipe wrench 

Large pipe wrench 

PLIERS 

Large plier 

l Internal airclip plier 

l External airclip plier 

2 Medium mole grips 

8 

10 

13 

1608502036 
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TINSNAPS 

Pair 

WIRE CUTTERS 

l Pair 

SAND 

l Hacksaw 

10 Sets hacksaw blades 

FILES 

l 10" bastard flat file 

l 10" bastarJ round file 

HAMMERS 

l 400 gm. hanmer 

800 gm. hammer 

Plastic ended mallet 

Claw hammer (large) 

DRILLS 

1 Do•~ble speed electric drill (12 mm. chuck) 

1 Kango hammer drill for bolts up to 20 mm. 

RIVETERS 

2 Pneumatic pop riveters for 4 x 10 and 6 x 12 rivets 

ELECTRICAL 

i Multimeter 

1 Welding set 

2 Extensi~n lamps 

2 Inspection lamps 

6 Spare bulbs 

Electric distribution b0ard 

Electric trolley with forks height 4 mt. -FENWICK-

30 
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MISCELLANEOUS 

1 x 10 RID. dia. hole punch (for sheet metal) 
1 x 250 nn. •G• clamp 

Engineers spirit level (large) 
1 Vernier calliper (large) 
1 Scriber 

1 Cold chisel 

1 2 m. long rule 
~ 30 m. tape 

Engineers square (large) 

Plump bob with string 
1 Oil can 

1 Set of piano wire 

Lever, 1 m. long. 

Set of brass goggles of 0,1 - 1 RID. 

= = = : = 
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TITLE 

The subject of this report is the training process carried 

out in Spain by a team of technicians from VEGETEXCO, 
(Vietnam). 

The mentioned report can be summarized by the generic title 
of : 

VARNISH APPLICATION TECHNIQUES FOR TINPLATE SHEETS 

FOR ITS POSTERIOR USE IN THE MANUFACTURING OF CANS 

FOR THE FOOD INDUSTRY. 

Dates of training 

Eaboration of report 

Name of the author 

Contract. Ref. 

29 March to 25 May, 1990. 

June, 18th, 1990 

ANJCETO EIZAGVIRRE RASTERRFCHEA 
DP/ VIF:/ 88/ O~Fi 
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SUMMARY 

This report sets about to giv~ the reader an idea 

about all aspects that have been covered during the TRAINING and 

about the intensity of the activities that have been carried out. 

In this sense, we will make a only conceptual 

classification (we will not make use of any chronological 

classification). In the last chapter we will explain the results 

that have been achieved in this time 

complementary activities we suggest . 
as well as the 

34 
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PRESENTATION 

This report is divided in two different parts. In this first 

section we will enumerate all the jobs that have been carried out 

as well as the reasons that have forced t~s to perform them the 

way we have done. This way, the reader will be able to understand 

globally the extent of the work regarding the studied concepts. 

At the same time, the reader will be in a position to evaluate 

the depth of these studies, because Lhe author of this report 

has carried them out guided by his criterium, although we have 

had quite a regular exchange of ideas and criteria with the 

different parts involved in the project. 

Therefore, we believe that a deep knowledge of this report 

will help all of us in fulfilling its last stage more accurately 
and successfully. 

The second part of the report includes the opi~ion of the 

author of this report, his feelings about the extent of the 

knowledge 0n the work we have carried out assimilated by the team 

from VEGETEXCO in general term£. Also, this section deals with 

particular aspects of the learning process, suggesting possible 

future actions to complete the knowledge of these technicians so 

that this project fully successful now and, what is in our 

opin~on very important, in the long run. 
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1.- RAW MATERIALS USED 

A) Varnishes and solvents 

In the first place we studied - in the offices of INGHOR, and with the help 

of our technicians - the performance of the different varnishes used in the 

coating lines: sanitary varnishes, base varnishes, finishing varnishes and 
enamels. 

We also studied the varnish films to be applied, curing times, performance 

in the machine, etc ... We discussed the present and future needs of VEGETEXCO, 

and with this infoi·!Ilation a questionnaire was elaborated for the meeting to be 

hold posteriorly in PRISMA, S.A. (varnish manufacturers). 

The purpose of the meeting was to acquire basic knowledge on this 

matter and some ho;..·, to prepare the technicians so that their stay in PRISM A, 
S. A. would be most profitable. 

The folJowing work was achieved, during a period of two days, in the 
mentioned company: 

- Visit to their production department and to their raw-material 

warehouse, as a way of introducing the team to the varnishes. 

- Practical study of the quality control process in the factory. 

- Meeting with the technicians from PRISMA, S.A., in which the main 

subject was the use of varnishes in different canning processes, 
such as: 

* Canning of various types of fruit 

*- Canning of vegetables 

* Canning of fish 

* Canning of meat products 

This meeting was also used to study the uses of the varnish in 

each on!" of the processes, focusing on present and future trends. 

PRTSt-.fA, S.A. prepared an extremely interesting report on ti:~chnical data, 
•;hich was given to the trainf•es. 

StJmmarizing, in the course of thPSf' two days the following two goals were 
Ar~hi1>\'l~<i; 

- AcquirP knowledgf'> and practice in the quality control testing in 

tJ1P lnhorntory. Discussion of the most common problems that m11y 
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arise in every day work. 

- The trainees received a very interesting lesson on the use of 

varnishes in the canning of different types of food. 

B) Tinplate 

The technicians' team from VEGETEXCO visited the company ALTOS HORNOS 

DE VIZCAYA, which, in its factory or ETXEBARRI produces tinplate. The visit was 

basically a good way of being introduced into the tinplate world by means of the 
techniques used by the company. 

The trainees showed very much interest on the different kinds of tinplate 

used in the market for different applications, the mechanical characteristics of 

the ma:.erial and the different coatings used. The technicians had the 

opportunity of asking and clarifying their doubts about this aspect, which 
seemed to be unknown to them. 

The company ALTOS HORNOS DE VIZCAYA gave the trainees a very 

complete dossier on the tinplate (classification, quality, etc .. ). This material can 

be very interesting for the trainees in their interest on deepening their 

knowledge on the basic material for the manufacture of cans. 

Although it may be true that the problematique of the tinplate is more 

related to the can manufacturer than to the coater, we think it is very important 

for the people responsible of the coating precess to kno"'· - at least in an 

elementa:-y manner - the material with which they will have to work daily, 

\\·ithout forgetting that the equipment are designed for a can manufacturing line, 
not only for a sheet. coating one. 

2.- QUALITY CONTROL 

A) Elements used in the quality control processes 

fhe trainees from VEGETEXCO visit0d the company NEURTEK, S.A., which 
specializes on the supply of laboratory equipment. 

In the co11rsP of t.hh-. visit. t.h<' tf>chnicians harl t.he opportunity of sPP.in~ 
all th'· laboratory equipment they will hav" in the future. The trainP.f•s also 

rf>c:eivPd expln.nntions from thP l.Pc:hnicians of f\EUHTEK, S.A., and t.hPy WPre 

givf·11 t hP opport11nity of doing som1· practir:al studies on all the elcmPnt.s. 
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B) Quality control process in the coating lines 

In the first place they had the opportunity of following up the quality 

control process on a lithography line in the company CROWN CORK - METALINAS, 

S.A •• This company has a well equipped laboratory and, what is more important, 

they have systematized all the quality control processes used by CROWN CORK 
in all their factories. 

The director of the Quality Control Department of the factory, who showed 

them the installations, gave special importance to the systematization of this 
process. 

Secondly, they had the opportunity of seeing the opposite of CRO\\N CORK 

in the company named RECUBRIMIENTOS Y DECORACIONES, S.A. {RECUDESA) 

during a period of one week in Calahorra. In this company, all quality control 

is carried out in an aleatory manner. Nevertheless, they were able to appreciate 

the di!ferences between two companies, an extremely well organized one an a 
roughly organized one • 

In the third place, they spent another week in the company LITOGRAFIA 

ALVESA, S.A. {LITALSA) of Oy6n. This company has a very good reputation in 

Spain for its high quality lithography. They have a good quality control 

department, where the trainees had the opportunity of practising and comparing 
the working methods. 

They also visited the company METALGRAFICA DEL NERVJON, S.A., of the 
CMB Group, specially their laboratory faciliti~s. 

3.- COATING LINE 

A) Theoretical study (using drawings) of the different elements which 
make up the installation 

The first job was to study the complete coating line. This study was 

carried out machine by machine, mechanism by mechanism. M:iybe this process, 

very intense and tiring, has been difficult to assimilate, but we believe it '-·as 

very important for the trainees to stud)' what they were l:it1•r or1 going to see. 

This study proved to b1~ very convenient, as the technicians from 
VF.GETEXCO were capable of rdat.ing U1P information more easily. 
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B) Practical study of these elements in their advanced manufacturing 

stage 

After the theoretical study of the line, we visited our workshops in order 

to complete the knowledge of the different elements that make •JP the 

installation. 

We gave special importance to the study of the mechanical parts of the 

installation, easy to understand when the individual machines can be seen and 

analyzed. We studied the different mechanisms of e~ch one of the machines, 

focusing on the manufacturing of the mechanisms and on their function in the 

context of the whole machine. 

C) Visit to various Spanish factories in order to see the complete coating 

lines functioning 

The trainees had the opportunity of seeing the equipment functioning in 

the factories mentioned in paragraph 2, B). 

The theoretical knowledge acquired previously proved to be very useful, 

as the trainees were able to confront it with the actual functioning of the 

machines. 

D) Participation in the quality control process, final 

adjustment and testings on the mentioned equipment. 

Participating in these processes with our technicians has helped the 

trainees from VEGETEXCO to acquire a deep knowledge of the methods and 

machines used. 

E) Study of the training and handling of special equipment, 

such as controllers, recorders, programmer, burners, 

speed variators, etc ••• 

We all know that nowadays we can not succeed without assimilating and 

adapting ourselves to the new techniques. In this sensf· our installation 

incorporates various high - technology and very sophisticated equipment. 

Generally these equipment have multiple applications, and we haVt! to 

programme them in order to adjust them to the functions we want thP mnchine 

to carry out.. This hnppf'ns with some of the elements mentionf!d in t.he h£?adings. 
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\.\e have also considered it was interesting for the technicians to J>E'rform 

testings ,...ith these equipment, and accordingly we let the trainees handle the 

machinery on their own so that they could become familiar with it. With did the 

same with the gas - oil burner, first with the manufacturing technicians and 

later on in an installation which was already working. 

4.- COATING TECNIQUES 

A) Handling of coating line. 

During the stay in the mentioned factories (Paragraph 2,B), the trainees 

from \'EGETEXCO spent many hours with the technicians and the people working 

with the machines. They had the opportunity of having a direct experience on 

the problems that may come up in the functioning of a coating line. 

B) Additional techniques 

The "'·ork ""·as simple and easy when it came to handling the line- The most 

difficult part of the task im•olved in the preparation and adjustment of the 

machinery, "'·here the trainees deepened their knowledge considerably. 

In this sense we noticed the technicians from VEGETEXCO were very 

interested on the stencil coating machine, in the preparation of the r·ubber 

rollers, adjustment and sharpening of cleaning blades, handling of coatings and 

on the soi11tion of the problems that usually arise in this kind of processes. 

In one word, what the trainees did was to obtain the necessary 

kno'k·!erige to use it properly later on a new installation. 

5.-EVALUATION OF THE WORK. SUGGESTIONS ON COMPLEMENTARY ACTIVITIES 

In the first place, the author of this report feels obliged to f'Xpresi:: the 

interest shown by \'F,GF.TF.X\O hy choosing such a well prepar~d tf>am of 
technicians. 

Durini,; th1• tirnl' th.•y have bt>Pn "'"ith us ttwy havf' sho,..·n a great capllrit~· 
for a~similat in~ information and grf'at int.t-r<•st I<> lf'arn. \\"t- want t.o carry out 
lhis 1•val11ation focusin~ on threp main points: 
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: Quality control 

2nd: Handling of equipment 

3rd: Knowledge on the equipment 

1": QUALITY CONTROL 

We believe the trainees know this technique perfectly; they have had the 

opportunity of visiting very different companies and we are certain that they 

have been able to difference good and not so good aspects of the way these 

companies run their installations. This is the only way they can develop their 
own criteria. 

Everything can be improved and a lot of time is needed in order to feel 

c-:>nfident in a new job or process. Still, we think the trainees have acquired a 

good body of kr.owledge they can start with, on matters such as quality control 
and performanc-e of testings. 

We kno"'· that solving the actual problems that may arise in their line may 

be a completely different matter, but we think experience will be their best help, 

together with the collaboration of the varnish specialists and equipment 
manufacturers (INGHOR, S.A.). 

In this sense, we have haJ the s:ime experience in many Spanish lithography 

companies, where they have had to turn to the technicians of the varnish 
manufacturing company for help. 

2nd: HANDLING OF THE EQUIPMENT 

This stage has also been easily assimilated by the technicians from 

VEGETEXCO. We believe they have carried out a good learning process in this 

sense, although they ;1ave never confronted thei:- knowledge in a real situation 

in which they will be alone, on their own. This is very important and we think 

it. is something we have to check when the line starts operating in VEGETEXCO. 

Once the machine has been started on, we will have to Jet them ...,·ork on their 
own to detect possible deficiencies, if there are any. 

We will now enumP.rate thP. vArious marhinP.s in ordf't· to try to hrin~ th<' 
reader into a real situation: 
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FEEDER It is quite a simple piece of equipment, easy to kno"' and handle, and 

we be!ieve it represents no difficulty in normal conditions. 

~evertheless, the performance of the machine may change depending 

on the tinplate quality, the bundle qua1ity, the varnish, and so on. 

The equipment has many adjustment possibilities lo compensate the 
different kinds of tinplate. 

\lie believe the trainees are no.., in a position to analyze different 

solutions regarding adjustments for each situation. After ha'l.•ing 

"'·orked on this for some time, this task will turn out to be a "·ery 
easy one. 

COATER This may be the most complex machine of the whole installation. ~·e 

believe the trainees will have no problem whatsoe'l.·er in the normal 

handling of this equipment; Nevertheless, any failure could become a 

serious problem, due its complexity. 

In this sense, we have tried to gh:e them a deep kno"'ledge of the 

equipment in the various assembling stages, so that they coulri study 

parts of the machine before the total assembling. 

"-€' will supply drawings of the different parts of the machine. This is 

something we usually do not do, as this documentation is very 'l.·aluahle 
for manufacturing the machine, 

Th~ c-oating machine also needs somP auxiliary actions, sur.h as: h:inrHin~ 

of ""'rnishes and solvents, smoothing of rollPrs, blarles and so on. 

ThP technicians from VEGETEXCO have experienced all t heH• tasks, And 

they sho,.:l"d \·ery much interest on all the activities. They als0 took m.<tny notes, 
"'·hic:l1 ,,.·i!J h•.> a great help to them later on. 

Rcgar<iing the rest of thf> equipment.: oven, starker, an<i bunrfl,. t11rnt>r, 

we can say they are more simpk machines and the lechniri;rns ,,.·ill find thf's" arf' 
much morP 1·asy to run. 

\.•:twn ii c- 0 1nws to n1nnin~ t.tw m;·whinf', th•· most import.ant ;1~'l'"'·1 ni:1y 

~w t.hP maint.f'ri:rnr·1·. i,..·,. ,,..ill ~iv1• m11rh att.f'nt.inn to thir;; .,..h,.n ttw tr·;1inr···~; 
n•c-f'i\'r lhP handbooks. 
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3"': KNOWLEDGE OF THE EQUIPMENT 

This is, in our opinion, the most critical point in this kind of installation. 

\;hen tinplate and varnish materials used are good quality ones it is not 

likely that the trainees will have to face any serious problems. Also, experience 

will give them the capacity to solve th~ most common problems. 

Only the lack of knowledge on the equipment can causes ~'lilures and 

irregular production. This is why we have given special attention to this aspect. 

We ha\·e taught theoretical and practical ideas on the manufacture of the 
equipment, various parts and so on. 

We have heen specially careful on two aspects. One has been the auxiliary 

equipment incorporated by the machine, such as: temperature controls, 

variators, burner,... In this regard, we have noticed the results have been very 
encouraging. 

The other aspect has been the purely mechanical one, may be the most 

difficult one to e\·aluate. We think the results may be good, although we "'·ill 

ha\·e to confront them in the assembling and starting on of the machines. This 

is, in our opinion, the only aspect that could hinder the success of our "'·ork. 

~e\·ertheless, ..,..e feel optimistic bearing in mind the c.apacity the trainees 
have sho,,.·n on learning somf' other aspects. 
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FINAL SUMMARY 

Generally speaking, we are very pleased about the work that has been 

done, and getting into detail we can say that during the training period the 
following tasks have been carried out: 

a) Knowledge of raw materials 

The trainees have now an elementary knowledge on the raw materials used 

in the process: tinplate, varnish and solvents. We have not gone into excessive 

depth, because the subject is overwhelming. Nevertheless, the trainees have 
acquired a good basic body of knowledge. 

b) Quality control 

Regarding the quality control we can say that the technicians have iearned 

every aspect of the techniques used. Experience will teach them how to detect 
and correct problems. 

The problems that may arise in relation to Paragraphs a) and b) are usually 

discussed and solved with the varnish supplier, who usually will have a 

technical team to assist the customers. Therefore it is very important to find a 

varnish supplier who will guarantee this type of service, which can be of great 
help e\·en to experienced customers. 

c) Knowledge of the equipment 

Tl1e kno1o.·Jedge of Lhe equipment must be completed in the assembling stag(~. 
This may be the most trkky c>.spect. of the wh,1le process, M it is very difficult 

t.o e\•aluatc.Jn this sense, the additional documentation ,,..,. will supply will he 
very helpful. 

Naturally, therP. is always the possihility of contacf.ing t.ht> equipmf'nt. 

manufacturer (that. is: JNl.HOR, S.A.). If the quest.ion 1s r:orrC'ct.ly cxprt>ssf'rl, 
t>ither orally or in "'Tit.tPn, it. w:JI be easil~· solved. 

This h;is h,.,.n !.hf' summary of !.hf' ad 11al sif.11atinn an<I thf' rcsult.s of !.hP 

TRAININr. pro<'f'.SS C:illTiPd out. in Spain from !.hr- 291h of March f.o !.hf' 251h of May. 
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TITLE 

The present report covers the "ASSEMBLING" of a tinplate coating 

and drying linP carried out in the factory of VEGETEXCO, located 

in Ho Chi Minh City (Vietnam). The purpose of this line is the 

manufacturing of cans for the food canning industry. 

The title of this report is: 

ttASSE~BLING OF THE INSTALLATION FOR COATING AND DRYING TISPLATE 
SHEETS" 

Daf.(•s of th0 

asseml>l ing proces~:: 8 October to November, 1990. 

Dat.e of the· r<'port; ~ovemhPr, 20, 1990 

Name of U1P author: r\~IC:ETO EIZAGUIRRE BASTERRECHF.A 
Ion! nwt. r<>fer,.nr·(•: 8!1/ 14~/ ~I\ 
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SUMMARY 

The present report will show that the assembling process has been 

completed and that the installation is ready for the next stage, 

the commissioning process. 

In this sense, we will enumerate the different parts of the line 

in order to give the reader a general idea of how did we carry 

the assembling of each part of the installation. 
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TABLE OF CONTENTS 

In this chapter we will enumerate the parts making up the 

installation and at we will also explain is the process we have 

followed in order to assemble each one of them. 

1st Assembling of the tunnel of the oven 

a) Levelling of the floor. 
b) Assembling of panels. 
c) Interior of the tunnel. 
d) Cooling chamber. 

2~ Assembling of the combustion chambers 

a) Platforms. 
b) Chambers. 

3~ Assembling of the conveving belt 

a) Entrance and exit tables. 
b) Superior and inferior guides. 
c) Conveying belt. 
d) Wickets. 

4th Head and rear machines 

a) Feeder and coating machine. 
b) Stacker. 

5th Chimneys 

5th Installation of gas-oil and burners 

7th Electric installation 

a) Electric boards. 
b) Connection of the various elcm~nLs of tfw i11stall:iti0n. 

1 O'h R l_ad1· .!:'hf! rp_~n i_r_l~~. mac hi nc-

49 



1 

INTRODUCTION 

The present report can be divided in four clearly different 
parts: 

* Ir. the first place we will describe the process carried out 
to assemble the oven in itself. This oven has been assembled 
meter by meter until the desired tunnel length has been 
reached. 

* Secondly, we will study the parts of the installation that 
are supplied al ready assembled, such as: Feeder, Coater, 
Stacker, etc... We will describe the method used for the 
prefect fitting and aligning ~ these machines. 

* The third group will 
installation, gas-oil 
installation. 

be related 
installation, 

to 
and 

the electrical 
compressed-air 

* The forth and last group is made up of what we could call 
acressories of the installatior., such as: Bundle turner, 
Blade sharpening machine, etc ... 
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BODY OF THE REPORT 

Following to what we have indicated in the table of contents, 
we will enumerate one by one all parts of the report, studying 
them in depth. 

1st Assembling of the tunnel of the oven 

a) Levelling of the floor. 

In the first place, and once the location of the oven was chosen, 
the operators proceeded with the levelling of the floor, using 
the tools and machinery necessary for the task. 

Once the surface was satisfactorily levelled, the main axle of 
the installation was marked as a reference point for the whole 
assembling process and for the aligning of the machines. 

b) Assembling of the panels. 

Once the distance (in width) of the tunnel was measured, the 
operator proceeded with the placement and fastening of the 
dilatation guides on which the oven panels will rest posteriorly. 

Th~ placement of these guides was carried out with extreme care, 
as they are vital points, due to the reason that in the case of 
dilatation, the sliding of the whole tunnel is done on them. 

The assembling of the tunnel was carried out meter by meter, up 
till the required 24 meters. Each meter is made up of the 
follm.;ing elements: 2 central panels, 1 roof panel and an 
intermediary panel. 

At the end of this stage, the exit and entrance pieces (facades) 
were placed, as well as the corresponding fume extraction hoods. 

c) Interior of the tunnel. 

The assembling of this part of the installation includes thE> 
aspir<ltion and propelling channels with their corresponding 
valvPs located along the length of the whole oven. Also, in this 
st.age of the assemhlin~ procf>ss the ter·hnician carri('d out thf' 
pl"lccment of the floor baff}ps and the side baf'flf's, located in 
thP first. sPVPn mf"'tc>rs of the oven. Inside the tunnel thf' 
assemblin~ of the superior guidf'S of the r.onveyor can hr 
incl11dC'd. Wr· will d(•scribf· t.his issuP la!Pr on. 
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d) Cooling chamber. 

Next to the exit of the oven and separated by a distance of I 
meter the 4 meters corresponding to the cooling zone were 
installed. This cooling zone had been perfectly aligned with the 
rest of the oven, as the superior guides of the conveyor were 
going to lean on it. 

2nd Assembling of the combustion chambers· 

a) Platforms. 

First of all the supports of the combustion chambers were placed, 
although they were not fastened from the very beginning. 
Previously the supports, which for packaging reasons were 
supplied unattached, were attached. 

b) Chambers. 

Next, the operators proceeded with the fastening of the 
comb1ist ion chambers to their supports, checking the perfect 
alignment of the aspiration and propulsion holes with the oven. 
This is the reason why the supports are left unfastened in the 
beginning. 

Afterwards, and after having checked the alignmrnt, thr supports 
were levelled and the operators proceeded with the fastening of 
the chambers. 

3th Assembling of the conveying belt 

a) Entrance and exi~ tables. 

Taking as a reference the central axle of thP oven (thr one we 
have mentioned in paragraph 1-a) and the different markings in 
th<> drai.ing, thE> operators proceeded with the installat.ir:>n of 
both machines. The result was the prefect al ignmt-nf. of thesr two. 

h) Sup£>rior and inferior guidPs. 

Taking t.he sprock<>t.s of thf' F.ntrancP and Fxit tab](·s as a 
rt-ferf'nc(' of the hf-ginning and encl of t.hP o\·f'n, t.hf' srrt ions of 
t.he superior g11irles of both thf' lf'ft and right sirif's wf'rf· pJ;1cPd. 
This was donC' 1.;ith the help of a ropP and som0 othrr f(inls, in 
order to achirv£> R p('rfrct al i~nment .. 

As th<·se g11idPs 1.;rrr· being pJacf'd, and d11r to thC' rrasnn that 
U1<•y wcn• a fir·m support. to us, !hr· inf.rrior air imp11lsinn and 
prop,· I I in~ v;i)V('S wrrr re.l.{ulafrd. 
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For the assembling of the inferior guides of the chain a process 
similar to the one we have just described was followed, in order 
to achieve a perfect alignm~nt and parallelism between the 
guides. 

c) Conveying belt. 

Once the entrance and exit tables had been correctly placed and 
with the guides correctly aligned, the operators proceeded to the 
assembling of the chain by stretches (it is delivered in pieces 
of 5 meters). 

When the chain was located in the superior part, a wicket was 
placed for every meter of the chain in order to check the 
separation between the guides. Afterwards the whole ch~in was 
mo\·ed to the inferior part and the superior part was again 
furnished in order to proceed with the adjustment and tautening 
of the chain. 

d) i.'ickets. 

Once the whole chain had been installed, the operators proceeded 
to assembling the wickets leaving a free space of 3 meters, which 
could be used as an entrance to the tunnel in the commissioning 
stage. 

After having placed the wickets the operators :)roceeded i..:ith 
giving 2 or 3 turns to the whole conveyor in order to check that 
the separaticn between guides was the correct one and that there 
was no jam in the movement of the conveyor. 

·I th Head and rear machines 

a) Feeder and coating machine. 

After having laid the necessary foundations (pillow block), the 
operators proceeded with setting the right location, ali~nmPnt 
and levi:>I of these machines. 

Once t.hP coating machine was installed the mf'rhl'lnirnl joinin11 
was cnrr·icd out: transmission machine-oven hPt.i.·epn thP roa'. in~ 
machin-:' rind t.hl'.' synchronization ~roup. 

Finally all this rlement.s wrrr fixl'd to the flnor. 

b) Strir·king milchirw. 

Ti1is 111;1<·hir1~· i.·;is insta)Jr•d rw,:l 
o f UH· I i n <> • I t i.·,. s f i '; :-- rl t n 
prrfr-ct ly al il{nf"'rl rind !PvP} ll'rl. 

t.n the rxit 
th..-. f)n()r 

tnhlr, at !hf' <·nd 
aft.(• r hrs\' i n ~ hr·,. n 
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5th Ch imnevs 

The assembling of the chimneys was done once the combustion 
chamber, the cooling chamber, the solvent fan, and the aspiration 
fans of the front and exit hoods were installed. These are the 
corresponding chimneys: 

One for 
One for 
Two for 
Another 
Two for 
Two for 

the 
the 
the 
one 
the 
the 

aspiration fan at the entrance hood 
aspiration fan at the exit hood 
fume extraction fans of the combustion chambers 
for the solvent aspiration fan 
cool air impulsion of the cooling chamber, and 
extraction of hot air in the cooling chamber 

6th Installation of thf> gas-oil and the burners 

The assembling of this group was made up of the fo 11 owing 
eleme~ts: combustible tank, pumpin~ group, de-aerators, filters, 
pass val\·es and burners. 

Once all these elements were installed in their corresponding 
places, the operators procerd with their joints by means of thP 
most appropriate pipes and small whips. 

7th El e c t r i c i n st a 1 l <t t. i or_._ 

a) Electric borirds. 

The e!Pctric board of t hf' O\·en ,,_.as placed on one SldP, at thP 
front side of t. hf' tunnf' I , -'ltld Uw bo11r-d of the coate>r was 
insLdlf'd on a pi 110\., block, l r1 front of the machinP, RS in the drawing. Both f"'lf'ctric· boards were prrfpct.ly fixf'd onto the f I oo r. 

b) Connrction of thf' \"arious elem0nts of thr installation. 

The connection of th<• m0tors pumps, t.he>rmocouplC"s, electrovalves, 
etc .... which make up tht· installation was donf' st;irtin~ from thP 
elcctr·ic boa:--d:.; ;rnd ,,.,·it.h thf' ,,.,·irP types anrl Sf'ct ions indicnt.rrl 
i n th C' cl r a""' i n ~ s . :\ l I t h C" ,,.,,. i r ( · s ,,.,,. P r·,... p (' r f Pc tl y i d r· n t i f i rd h y t. he i r 
co rrC'si,or1d in~ di f fr· r·•·n t numh<· r:.; and co 1 nu r·s . 

.-\ spt.>cial hos1• through of 200*100mm ....-as mo11ntr·d on th,. sides of 
t.h<· o\·pns in ;iJJ ii~.; l1·ngth. This hosf' thr-011:.:h, ""hich i..-ill l.{ive 
arTPss lo ttw diff,.r·0r: poir1ls of lhf' cor1r1.~c-tior1, ""ill alsn hf' 
llS<"d to hav1· acr-(·ss tr, ih1' diff,.rr·r1I r],.mPnts p!a<'f'd on th0 ovrn. 

54 



1 

gth Compressed-air line 

The assembling of the group with the compressing ~ngine and the 
air pipes was assembled to proceed with the connection of the 
various points of the installation: Feeder, Coater, and Exit 
table. 

9th Bundle turner 

The operators looked for the best place for the location of this 
machine; it had to be a spot to which the fork-lift truck had 
access. The floor space on which it would be located was 
levelled, and finally the machine was fixed onto the floor. 

10th Blade sharpening machine 

This machine was fixed on an appropriate support table.The best 
height for the operators was selected, in order to make it easier 
for them to work with the machine. 
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FINAL SECTION 

In short, the assemblin~ of the installation and its 

accessories has been carried out according to the foreseen plan. 

This plan had been based on the experience of many years working 

in this kind of installation. 

We have had quite a lot of help and cooperation from the 

personnel of the factory in all the assembling stages. We ~re 

also very pleased by the interest and attention paid by the 

mentioned personnel. We trust they are in a position to face 

possible anomalies that might arise in the installation. 
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1th Interim Report 

TOGETHER ANNEX 4 

The UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION "UNIOO" 

Represented by Bernard ANZIANI CTA VIE 88/036 

The GOVERNMENT Of THE SOCIP.L IST REPUBLIC or VIETNAM 

Represented by NGUYEN VAN TIEP Chie.(, <>£ FCRl HCMC 

PROJECT ASSISTANT. 

INGENIERIA Y HORNOS INGHOR, S.A. 

Represented by Aniceto EIZAGUIRRE BASTERRECHEA. 

CERTIFY : 

That. as oer contract between UNIDO/INGHOR, nurr.ber 891143, Project number 

D?/VIE/88/036, Activity code Jl 3320, Inghor has supplled the machinery ar.d 

equipment listed in the mentioned contract to the Government of the Socia1ist 

Republic of Vietnam. This machinery makes up a demonstration Tin Plate 

Coating Plant and Laboratory Facilities . 

. ':fter having carried out the assembling process, functior.ing trials il"." 

·::irn..,~ss1o~ing of the installation, and having verified the results of ~r':­
analysis, trials and tests, it is considered that the Plant has fulfilled th~ 
requirements stated in the Clauses 2.08 and 2.09 of the m~ntioned contract. 

Minh, on 
The present Certificate is signed, in conformity with its contents, in Ho Chi 

DECEMBER, 8th. 1990. 

For UNITED N.~TION$ INDUSTRIAL DEVELOPMENT ORGANIZATION "IJNIDO" 

~0»( 
For the GOVERNMENT OF THE SOCIALIST REPUBLIC OF VIETNAM 

? 
:(L-

For INGENIERIA Y HORNOS INGHOR, S.A. 

. .. 
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TITLE 

The actua' report is intended to cover the assembling and final 

tests of a pla!"lt for coating and drying tinplate and the laboratory 

tests carrit>d 011t 1 • .-ith different qualities and tinplate types used 

in the factory of MY l"H.-\l' of \'EGETEXCO located in HO CHI MI~H (\'IFT 

~AM). 

Thi-:; report can h"' s11mmririz!:'d by the general title of: 

f>a t ,. () f 

[);it (• (If 

~:amt· () f 

Re• f. of 

"STARTING ON, FINAL TEST AND LABORATORY 

TESTS OF THF. INSTALLATION FOR CO.\TING 

AND DRYTNr. TINPLATE" 

t I • : ; I ~ . fl•·cem~•f' r R'h 199() , 
r·•· 1•"r 1 .1an11 ;ir· y 2n<1 I 1 g91 

I'-"; .. ' .... !;TAY JIOR~08 

-.~·F•P""TOI., s A J.\,il!i.~ ~ ••• 

p. P, f 

illJ f h< Ir· .\ n i c PI o F i z a~ 11 i r r ,. Fl:a ~-; f ,. r rf'r· hr' a 

cnra. rar· DP/ VIE/ RR/ O'.Hi CONTJiACT R9/ 113/ MK 
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SUMMARY 

This report "'ill describe the procecure of the tpsts carriPd Ol't 

on e:lch of the elements of the installation 11p tn the complE>tion 

of the total functioning of the ~hole line. 

~e ~ill also describe all the quality control tests carried out 

on the coated tinplate: thicknes~ of layf'"r, adherence, 

polymerization, etc ... depending on the characteristics gi\·en by 

the suppliers of the different varnishes. 
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TABLE OF CONTENTS 

Tn this se~tion we ~ill enumerate the different parts which make 
~P the report dividing Lhem in five large groups: initial tests, 
tests ~ith oven in temperature, sheet feeding and unloading, and 
finally, varnish tests. We will also develop the part corresponding 
to the final tests of the installation. 

A. INITIAL TESTS 

I. Lubrication of the installation. 
2. Tests with fans. 
3. Conveyc r. 
4. Lubrication pump of the conveyor. 
5. Entrance and exit tables. 
6. Stacker. 
7. Feeder and Coater. 
8. Synchronization between oven and conveyor. 
9. Burners. 
10. Gas-oil pumping group. 
II. Air distribution inside the tunnel. 
12. Bundle turner. 

R. HEATI~I. TESTS IN THE OVEN 

I. Burners and temperature regulation. 
2. Temperature curve. 
J. Consumption rates. 

r. TESTS OF FEEDING ASD UNLOADING OF SHEETS. 

n. TESTS OF VARNISH APPLICATION. 

I. Adjustment of the machine for i ts funct.ionin~. 
2. Tests ~- i th differe11~. v11rnishF>s and tinplat~s. 

Rc>st1 l t.s. 

F.. FI N,\I. TESTS OF THE INSTALLATION. 

F. Fl:"AI. SECT I O'.'i 
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A.- INITIAL TESTS 

1. Lubrication of the installation 

Before starting on any mechanism of the installation, the 

technicians proceeded to clean, oil and lubricate all points of 

the machine such as bearings, sliding devices, chains, mobile 

elements, and so on. 

The chains were al so correctly tightened, together with the 

chains of the fans, etc, ... 

2. Fans 

Tests for all the fans of the installation we:-re carried out 

separately: entrance hood aspiration; solvent aspiration; 

recirc11lation fan, air renewal fan and fan for fume extraction of 

the 1st zone; recirculation fan, air renewal fan and fan for fume 

extraction of the 2~ zone; aspiration at the exit hood and cooling 

fans. 

In all of them, the following aspects were test~d: 

* Right starting on (Star-TrianglP for hath recirculation 

fans) 

* Turning dirPction 

* RP\·olutions pt>r minute 

* Absence of vibrations 

* Consumption of motors 

* Safe-Ly devices (pressure-switches) 

3. Conveyor 

Th~· l'Orrect dragging of lht" conveyor ~h<lin was test.f'<i by mPans 

of the- head machine mc..tor and the back dral{gin~ mot.or· adjust in~ 

this last. onf' until achiC"vinl{ an evf'n mn•:""'mc-nt. i.·ith(Jtll sudden 

abrupt. movPmPnts of th0 c-h-'lin . 

.-\t. thP sarn(• lffi(' th•.· IC'chr1ic·ians tcstc-d all c-xisl inc; saf•·ly 

dr·vir·(·s for 1111' sl.r•1•1•ir1c; of th•· convP:-or int.hf· r·vr>nf of 11 .i11m or 

.1 1.:ronc; l><•s it i<>n i ric; of t h1· :-;h1·Pf ~;, hot Ii at tlu· f'nt r·anc1· arid f'X i I 

nf 1111' OVC'ri. 
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4. Lubrication pump of the conveyor 

First of all, the functioning of the pump was checked: turning 

direction, manoeuvre of shaking the oil, oil dosage by means of the 

corresponding electrovalve. 

All joints between raccords, pipes, dosagP. devices, etc •.. were 

tested so that there was no oil leak in any of them. Finally the 

correct application of the oil in the chain itself was tested. 

5. Entrance and exit tables 

The technicians carried out the adjustment of the sensors of the 

entrance table for the electromagnet manoeuvre (sheet braking), and 

of the lubrication signal for the lubrication pump of the conveyor. 

The right functioning of the sheet fe£>ding system was also 

checked, which can be adjusted lo the different sheet sizes. At 

the same time, th£> functioning of all mechanisms making up this 

machine wer£> tested: motor of thC" con\·eyor, reducer, motor-,·ariator 

of the belts, etc ... 

The technicians also checked the right functioning of the sheC"t 

extraction fast belts and the slow helts for intrndurtion of sheets 

into thP stack,.r, adjusting these' r:-orrf'ctly to thC' frequency 

variators for the corresponding sp£>Pd ran~es, ramps, Ptr ... 

Also the correct functioning and leve-ls of th"' hydraulic clutch 

of back dragging ~rrr chrcked, togethrr with thr sidC' guides of 

sheet conveyinq and thr systrm of shrrt feedin~ at thr exit of thr 

con] ing chamhf'r. 
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6. Stacker 

The mechanisms checked in this machine were: 

Manoeuvres of lifting and lowering of the lift ~ith its 

corresponding safety devices, both in the ascending and the 

descending movement, fan for air cushion and its corresponding 

valve, and finally, the adjustment of the side guides and front 

ends for the differrnt sheet sizes. 

7. Sheet feeder and Coating machine 

All manoeU'\"res of these machines were checked to fulfil the 

correct functioning of all their mechanical Plements and 

adjustments for the different sheet sizes. 

In the feeder, the technicians checked the correct functioning 

of the lift in its ascending (2 speeds) and descending movement, 

with all the corresponding safety devices, metal detec~o~s, etc ... 

Also, the double sheet extraction device of the fPeder, ~hich 

works ~ith different sheet thicknesses, and all existing mPchanisms 

that guarantee the correct placement of thP shPet pilr in the ~erk 
position ~~re checked. 

In the coating machine the technicians dwckPd thP cnrr('ct 

functioning of thf' varnish cleaning hladP, anrl th•· start.in!{ on of 

thP machinP by means of the frequency variator installPrl for thnt. 
purpose. 

All m<>chanisms of adjustment. of ink rollPrs, ~ivi11~ rnll0rs, 

Ptc ... i..·r·r·(' chF>ckPd, togethr>r 1>ith th0 pnf'um;it ic ('l11tch for t.hr 

differl'.'nt i..ork posit.ions of th·· rubh£>r roll<'r, (fi-:0d, frf'r·, rind 

s I i d i n ~ ) ;id .i 11 !' t m <' n t :.; o f t h" s i d r ~ 11 i d P s , r· "n t r i n c; d" \ i (' 1 • s , p' 1 sh" rs , 

P t < · • • f o r· t h (' d i f f P r I'.' n t s h (' C' t s i z f! s . 
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8. Synchronization between Oven and Coating machine 

Befort..' starting on this 

control and functioning of 

group, the technicians checked 

the electromagnetic clutches of 

the 

the 

synchronization devices as well as the adjustment and positioning 

of the sensors used for this manoeuvre. The tautening of the 

different chains that make up this group was also checked. 

After1o.-ards, once the oven and the coating machine were in 

movement, the synchronization test was carried out, checking 

posteriorly the correct functioning of all manoeuvres rel~ting to 

this synchrunization: increase and decrease of speed in the linP, 

stoppir1g of synchronization, stopping of conveyor and coater in th-:· 

event of lack of sheets in the oven, etc ... 

9. Burners 

Dep1 :11!:n!j on thf' amount of Kgs/hour to be burned anrl also on th0 

"ark p1·Pss11rPs, the t.echnicians placed appropriate injectors to 

~uararite.· tht· corTc·ct functioning of the burners . 

. \!so th•· sfnr·t.in~ 011 electrorles wl'.'re adjusted, as t."C']] as th•· 

corn!.11st i"tl h•·ad arid !.hf' dPflect.ing shf'e! billet for the rc>g11lat inn 

of th•· s;••.·Pd of the· f}amr. 

Thi.· fi.r:r·f ioniri~ of the 

t h " h 11 r r 1 , .. r " a s c h Pc k e d , 

spr·vomotor for the clark valve> of 

togc>t.h•'l' \oo·it.h al 1 thf' rxist in~ 

JO. Gasoil pumping group 

Tf1,. f1u, .·I i ori i r1e; n f I.ht> ~aso i I p11mp i 11~ g r·oup "·a'.; 

"i I Ii "I th·· (·I Pm"n t .s t.hn t mak1· 11p t.h•· r· i rc11 i I : 

(' h 1 • '· k 1 • d I n e; (' I h ,-. r 

f i I t .• r·'- , r I os i r1:.'. 

.\ I '.:" ·1 : I I h•· .i '' i r1' •, hr· t \oo'1•r·r1 J• ii'"·;, srn;·. I I 1. hips, <'Ir· . •• h• r·· 

< h < • • • k • · d r h r '(' 11 '. '. Ii" 1 it ; 1 I I t h' · c i r ·' · 11 i t i ri <, n J, · r- I <, !-; , · 1 · I ha t t.l !f' r· ,, " '· r ·, · 

"" !'.-1: "I I I f•:1k·:. 
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11. Air distribution inside the oven 

Once the ventilators of the installation were running, all 

pressures, depressions and flows in the impulsion nozzles and air 

aspiration valves in the interior of the whole oven were checked, 

obtaining general values for: 

Pressures 

Depressions 

Flows 

12. Bundle turners 

+ 12 

30 

m.c.a. 

m.c.a. 

26.000 Nm3 /h 

The right functioning of this .:achine was tested by carrying out 

the corresponding manoeuvres of fastening, turning and unturning, 

I and placing correctly the necessary stopping and safety devices. 
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B.- HEATING TESTS IN OVEN 

1. Burners and temperature regulators 

Once the correct functioning of all the fans, motors, safety 

devices, etc .•• described in the previous paragraphs was checked, 

the technicians proceeded to turning the burners on. 

The technicians also checked the adjustment of the air clack 

valve for the functioning of the burners with one or two flames, 

seeing that it was correct and seeing that all the changes happened 

smoothly and without vibrations. Also, it was checked that the size 

and colour of the flame was the appropriate one. 

Also the draught of the combustion chamber was adjuster:!, checking 

the colour of the fumes at the exit of the chimney; adjusting it, 

in one word, to achieve a good combustion. 

Finally the correct functioning of all the safety devir·es and 

temperature alarms was checked by means of the regulators used for 

that purpose. 

2. Temperature curve 

Once the configuration of the temperature regulators was adjusterl 

according to the required P.I.D. regu]ation, deprnrling on thP typ~s 

of thermocouples used, temperature ranges, control r·i<>Jays, alarms, 

etc, .. , and after ha,·ing stabilized t.he oven at t-:-sting 

temperature, the technicians proceeded to recordin~ the temperature 

curve, obtaining the graphic desired accorrlini:: to the s1.•ec>rl of the 

]ine and lime> spent by the sheet, with t.hf.' V'lrnish on, in 

tf>mperatun'. That is to say, 10.!> min11t.rs \.'Orkin~ at -1.000 

sheets/hour. Uniformity+/- 30C in sheE"t.. 
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3. Consumption of aotors 

~e will show a drawing of the values of nominal intensity and 

consumption intensity of the different motors of the installation: 

Aspiration at entrance hood 
Solvent aspiration 
Exit hood aspiration 
Rec1rculat1on fan, 1st zone 
Rene~al air. 1st zone 
fume as~1rat1on, 1st aone 
Rec1rculation fan, zn zone 
Rene~al air, znd zo~e 
fume aspiration, zn zone 
Cooling fan!. 

No.in;al Inten. 

Z.55 

Z.55 

3.i 
s.z 
1.95 

zg 
1.95 
z.s 

Z9 
1.95 
Z.5 

4 

Consumed In. 

Z.4 
Z.8 
0.8 

IZ-21 
0.8 

!Z-21 
O.i 
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C.- TESTS OF FEEDING AND UNLOADING OF SHEETS 

Once the sheet size to be used in the work process was defin~d, 

the technicians proceeded to adjusting the following elements: side 

guides and ends of the feeder; pushers, centring devices, side 

guides and front ends of the introductory table of the coater; side 

guides of the intermediate table, sheet centring devices of the 

entr3nce dnd exit tables, side guides of the stacker. 

Tinplate sheets were loaded in the machine and the~ were 

pc: ~eriorly unloaded until achieving a perfect feeding and stacking 
of sheets. 
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D.- TESTS OF VARNISH APPLICATION 

1. Adjust•ent of the •achine for work 

Varnish was fed into the machine after having placed the 

following accessories: trays, rubber pipes, and tanks. This was 
done to complete the varnish circuit until achieving, by means of 

different adjustments, the most appropriate thickness of the 

varnish layer in each application. 

Once this was done, some tinplate sheets were sent through until 

achieving the desired application. 

Afterwards, and with the oven stabilized in temperature, the: 

technicians proceeded to passing ccatPd sheets through the oven 

to check that the drying and cooling process ~ere correct. 

2. Tests with different type'.i of varnish and tinplate. 
Results 

In order to corepare the different types of varnish, wp used three 
different types: 

- PRISMA Varnish, Spanish. 
San i tan· 
Sanitary, deep drawing 
Aluminium, deep drawing 

- French varnish 
- Vietnamese varnish 

We carried out the same comparative process ~r two diffprent 
kinds of tinplatP: 

- RussiRn tinplate 
- JApanPhC tinplatr 
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Depending on the viscosity characteristics, drying time in 

temperature and thickness of wet layer given by the varnish 

suppliers, tests were carried out with different brands, checking 

the adherence, hardness of the layer, weight of dry layer and 

degree of polymerization. We noticed there was a clear difference 

bet~een the various varnish types used, and the following 

conclusions were reached: 

PRISMA Sanitary varnish: 

Very good adherence 
Hardness beyond the minimum for~seen by the manufacturer. 
Pol ymeri za ti on: beyond the minimum foreseen by the 
manufacturer. 
Deep drawing: tests on production press were carried 
out with very good results 
Dry layer: correct weight following the percentage given 
by thP manufacturer. 

Tests were carried out in all different points of the sheet, 
to ch~ck the uniformity of the results. 
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E.- FINAL TEST OF THE INSTALLATION 

Once all the previously described tests were finished, the final 

test of the complete lire was carried out. 

In order to carry this testing out, the PRISMA varnish was used, 

together with Japanese tinplate of 720*520 mm, 0.24 thickness. The 

production speed was 4.000 s.p.h. and the oven temperature was 
200QC. 

Sheets were being fed into the oven during a period of 3 hours, 

obtaining 9.820 sheets at the other end of the oven. 

The electrical consumption ~as 75X of the installed po~er. 

The gasoil consumption at full production was 52 litres/hour. 

In these conditions, the general production will be inferior to 

the foreseen production, but the reader has to bear in mind that 

the sheet used is a small one . 
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F.- FINAi. SF.CTION 

As a conclusion, we wanl to make the following considerations 
in this chapter: 

a) The high technical level of the personnel of VEGETEXCO, who 

helped in the assembling of the installation, made it 

possible for this assembling process to be fulfilled in a 

"record" time. 

b) The quality of the assembling can be defined according 

to the opinion of the assembling chief of INGHOR, who 

says that the guides of the oven conveyor have been 

aligned by the personnel of VEGETEXCO, and this is 

something that had not been done up to that date. 

ci The partial starting on of the equipment that makes up 

the installation was also carried out by the personnel 

of VEGETEXCO, in a 90%, with the final supervision of 

our Engineer. 

d) The factory is a very good one regarding ventilation, 

qua 1 i t y o f the fl o or ( w h i ch i s \. e r y good for 

cleanliness), sizes, etc ... 

el Lacking installation for air-conditioning system, the 

laboratory meets all necessary qua] ities to fulfil its 

purrose. 

fl The qua! i ty control tests hrtvP been carried out. by the 

pc>rsonal of \'EGF:TF.:i.:ro, \.·ho now know this sub,jrct. in 

<iepth thanks to thl'.' kno\.·lc>d~e th('y rtcquired in thi:­

tr<linin~ process carric><i out in Rilni'lo. 

~) ihc> only black point of a]) this inst<il]ation 1st.hf' 

prohlC"ms i..·ith t.h<· f'lec-trical s11p1>ly, r;111sf'd by serious 

shortag0s f'Xist.in:.{ in the> elf'efrical in~:tallations of 

fl o rfl i M i n h r i t y . 

Th<' failurf's 1n thf' f']Pctrica] ~11pp)y hrq11·<'r1 often ;in<i 

th1' voltri~f' is varir.hl,-., 

Tri this SPnsP, VF.GF.TF.Xrn has rlnn<' C'vrr~· possih]P Pffnrt 

t o o \' <· r com" t h i s rl f' f i c i <' n c y • 

This 1s ii pr·ohlf'rn that m11st hi' solvl'.'d with t.h<> company 

~.;11ppl,viri~ rl<·<·tri,.ify t<> that ;1r·0a, ;1s it m;1~· ca11~.;p 

·: e r- i < 111 s h ii nn t n I h,. 1·'p1 i I • m • · r, t • 
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h) Another very importa • point, which has to be kept in 

mind, is the quality and size of the tinplate. The 

quality of the tinplate is very irregular: with a 

certain type of material the optimum production could 

be obtained, while another type was so poor that only 

a 20% or 30% good performance could be obtained. Of 

course, VEGETEXCO has understood this and they will do 

every possible effort to avoid these differences. 

The size of the tinplate sheet is also important. The 

testings have been carried our with the minimum sizes 

allowed by the machine. If a medium size sheet was used, 

the production would be doubled, which would mean a 

sensible saving in the costs. 

When the transformation equipment for manufacturing cans 

.s bought, it is very important to acquire also machinery 

for big tinplate sizes, as it is usually the cutting press 

what limits the sheet size. 

i) The starting on of this installation has been one of 

the most comfortahle and f.1st ones I'.'i"GHOR has e\·er 

done. This has been so thanks to the wil1 and work of 

the personnel of VEGETEXCO, and th;:i.nks to t hf' O('ep 

knowledge they have. 

We have noticed all this during thr start in~ on i'ln<i rl11ring 

the work days after the st.artin~ on. They h::n·p hf'Pn ah]e 

to work on their own frnm t.hir:' Vf' r;.· first mom0n t in U1P 

manufacturing line, in f'Vf'ry mrltt.er rf'gar<iin~ ·ar-nish ;.rnrl 

in the quality contr·ol µr·ocedures. 

ThP varnish appl icntion technic anri i t.s product ion 

processps ::trP as comp] ex as many othf"r prncesses, anri 

f'XpPriencf' is, no doubt., Vf"ry import.ant. I think th:tt in 

spit.I"' of ]flckin~ experiPnc<' (which only timf' ~j\·ps), thP 

t P~hn i c i flns of VEGF.TFXC:O hav(• rk<'p kno1< I r·d~r· on t. hi:­

PrpJi pmf'nt. and th" varnish appl icat.ion t.f'r·hnic, dr-r·I"''' thnt 

thf' g"n"r-al kno1.·J,-.dg-,, of snmP ot.h0r r·ustomr·rs I<<> h;l\1·· m1·t. 

Thr rf' fo T'•' t Iii nk a 1 l t Iii s kr1(JW l Pd~1· 1.· i I J h" 11' t f1Pm 

nv0 r • omr· a I d i f f i r· 11 I I I 1 • ~.; a r· i s i n c; 1 r1 t.h is I ~,-I". () f 
1w.;fal lat 1ori. 
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