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™he erigizel durstien of the missien was twe moaths, btut
due teo the heme factery release possibilities it eught te be
reduced for eme month: frem 13th Jume till 12th July, 1987.

The activity im Irsm has started om 14th June and came
to an ead oa 10th July, the sctual work im Alwminium Pars Co.
lasted from 15th Jume till 7th July. The stayimg in Iran
included negotiations with UNDP Office Tehram, Aluminium Pars
Head Office Tebram, Commercial Sectiea of Humgariam Embassy,
Ambassador of Hungarian Pecple’s Repudblic in Irun, The missiom

also imcluded tmomumtwdmdo‘h-hﬁuum
Center Viemna.

Due to the difficulties of the back travel at the end of
the xissien there was only oene possibility te leave Tehran for
Vienns on 10th July /Priday/ by Swiss Alr via Zirich. Upon
arrival te Viemma ea 10tk Jaly delriefing ws immsdiatelly
started sad cempleted en 1Ith July /Meniny/. The misgien was
actuslly fimished by the hems trusel teo Budapest em 13th July,
numm-m.

Vagon Lits Buresn Balapest cleaved the circamstances with
the ru)c-duo officers iz Viemma Cemter defere xy departure
from th asking for agreement and receiving it concerning
the above schedule. /Telex copies wers handed over by the
occasion of the aedriefing/

The origimal ebjectives of the mississ are givem below:

1, Cenerel tasks givem iz the 3eb Descriptiem, were the
sane as in xny last xisaies in 1986,




2. Actual tasks were givea directly bty the Back Stopping
0ffice as it fellews:

= Investigation of the present techmelegy of the
TECHO-NUNTER caster lime

- Applying earlier proposed and selected experimemtal
metal cleaning, degasing and grain rafiniang mmterials
- provided by UNIDO Center Viemams - carry out
sxperimental run om the caster line to obtaia
efficiently clganed and graim rafined casted strip as
a rav material of a good quality foil stock, suitabdle
for 9 microm foils.

= Elaborste proposals for further development of the
setal cleaning, degasing and grain refining technology.
b ves:

In accordance with the requirements of the ALUMINIUN PARS Co.
nmansgement the following further tasks ware given:

- Investigation of the techmology ef the cold mill lime amd
asnsalings. Klaberste propesals for the further development of the
teckmslegies of the sbove areas. ’

« Pregamals te estganise the Quality Cemtrel System.

- Consultations em the actusl prodlems of foil relling,
cemverting, sad slitting.

- Deliveriag lectures omn the areas of caster lime, quality
conirol, cold mill, and foil rolling, te improve the theorstical,

and practical kmowledge of plant persomnel.
Iisilasnt of the tegks:

¥ithin the lixitatien of the short time availadle, both the
original sad {he extended objectives were attained,

In sccordance with the given tasks detailed investigations
ware campleted en the required areas.







1. Eelting fwrnace.

« Charging of the ingots iz to be improved to avoid the
damage of the bottom of the fwrmace.

~ When producing foil stocks no scrap charging is recommended,

- Alloying by master alloys the ingot form and the appli-
cation of perforasted steel basket is proposed.

= Both cleening and degasing process is to be applied in
melting furnace as well, for foil stocks materials. Salis are to
be charged in tablet or in powder form.

2. Ho)ding furnace. .

= The presently applied cleaning and degasing system is
advisable to be improved wsing hexachlor ethane in powder form,
epplying powder injector by meams of xitregea gas.

- In[troduction of the messuring the residwml hydrogen gas
concentration and now~metallic impurities, emclosures, are
essantially impertant.

= The grain refining is aecessary to de applied not omly
for alloys but fer foil stecks as well.

« The greis rufixing precess cun be applied edther in the
holding furmace /iugot or tadlet form/ or in the launder /rod form/.

~ The most effective grain rafining process is the
application of titanium diboride /AIYISPO2/, when TI/B rate is
5/1 applying the correctly set rod foeder. The present setting is
{0 be modified en the explained wmy.

= Filtering of ths metal in the lsunder is essentially important,

.!ohmn‘homﬂgeuﬂﬁ-ﬁcdﬂcimydw
exhsusting systes adove the melting and holiding fwrascs is to be
nodified. |




3. Castsxs

= Nodificatiem of the preseatly wsed tip cemstructiom is
recesmended, applying individwsl metal introductica inte each
sectiom:

- Checking thie possibility to imcresse the cooling effect
on the middle part of the shell is proposabdle.

= It is nmecessary to msasure the returaing coolisg water
temperature after the shells imdividually, and to measure the
surface temperature of the shells amd the casted strips, oa
different points. '

= The reorganization of the cooling water supply of the
caster line is recommended; perfectly cleansd and softemed
water is to be applied on the linme.

- To reduce the crown hight of the casted strips im the
middle part 3 wmys are proposable:

a./ increasing the crowa of the cover shell

b./ improving the cooling effect in the inmer shell

c./ optimlizatien of the preduction programes cemcerming
e wiith selectien /starting with the widest strip,

cantinmed Whmm,ﬁnn;h
the shell/.

mmyammm,htouw
e the fellouing ways:

8./ spplyimg fimer gruin ‘of the grinding wheels and better
finish at the griading of the shells
b./ wsing graphite : based ludbricant for casting.




B. Swality Cenirel System /Q.C.S./

1. Seperals

The Q.C.S. is sdvisable to be further developed, the
necessary persomnel conditions, devices, and argamisstiom are
to be provided im accordance with the maiz questioms
of the Q.C.S.

2. Areas of the Q,C,S5,

The reorganization is to be extended om the following
min areas of the Q.C.S.:

a./ Raw snd Aid Naterial Comtrol /R...N.C./
b./ Inprocess Quality Comtrol /I.Q.C./
c./ Pinished Product Quality Comtrol /P.P.Q.C./

3. Asgurance of the Quallty,

To assure and to incresse the gmlity level «f the jreducts
it is essential to recognise and te cellect all the pesxidle
qmlity errers at all working places is all ®he Jhasss o the
productien techmology for the perfect preparstien «f the
rearganisation of the I1.Q.C. /details see in pare IV.2./.

C. Cold mil) lime

1. Narking of the work rolls spd stripe,
= The min possidle ressons of the preiles axe the fellewing:
a./ sericus mechanicsl slipping effect betweem dDack wp
sad work rells
b./ slipping Detween work 7oll amd stwipy
c./ slipping amengst the Giwens «f Be oeil
¢./ men metallic impuritiss in The metal,




- To slimimate the jredlem the following measures are
recommended to de takem:

a./ to aveid the slipping effect Detween the work rell amd
back wp rell an autamatic electrolydrsulic imteriock
system is necessary, to ensure the required value
of the separating force, when there is mo strip

in the rolling gap.

b./ Beductiom and roll surfsce comditions are to be kept
within the correct limits to avoid the slipping
between the work rolls and the strip.

c./ lubricating conditions shounld be parfect to avoid
the metal /metal frictisa /rollimg oil quality/.

d./ The correct tension setting andl automatic comtrollinmg
is necessary to avoid the slipping of the coil threads.

¢./ Applying proper metal cleaning and degasing technology
the non-metallic impurities are to be eliminated.

2, Homogenlzing, pess schedule,

- After casting the styip hemegunising is propesadle for
slleys and far feil stechs as wmll te enasmre the detter forma-
uutyd’.?ﬂh.

= Applying the hemmpmisastiss cae interwediste ameeling is
sfficiant instepl of the jresently mwsed two an@ s0 more energy
consumption is mot required,

- The pass schedules are to be improved taking into
consideration the propesed theoreticsl figures and the homogenizatiom.

3. Ralllng srsrubisng.

« The Tlatness, shepe of the casted sirips, and the accurscy
of the Yiciness cam bs impreved em the following ways:




s./ by the improvemsat of the cooling comditioms

b./ proper selectiom of the rolling speeds

c./ .dmprovement of the roll grinding comditioms

4./ improvement of the shape of the casted strip

e./ applying @ up to date automatic shepe control system
./ applying sutomatic gap comtrol system.

= The threading operation is to be improved to ensure s
tight core of each coils.

= The 2uplication of the 0il eliminator air blow is to de
corrected to avoid excess oily surface at the and of the coils.

= The rolling base o0il quality must be on the same lievel
as GENREX 57 to obtain per_!oct lubricating comditions,

4. Experimenta] rolling on the cold mill,

= The evzluation of the started experimental rollings is
recommended, to realize the advantages of the experimental metal
cleaning, degasing, grain nﬁnng’, homogenizing and pass schedule
optinizatien. The prepesadle areas of the evalmmtiom:

2./ rellability, formability

b/ mechaxical proparties

¢./ homogenity

4./ mom metallic enclosures, grain structure
o./ porosity in 9 micrem foil.

D. Yoil rolling

Ia accordance with the information obtained rollimg pecsommel
conld improve their technic btesed on my last year activity,
411 the proposals snd establislments in =y last year technical
rIpert are still valid, Amongs®t them there are some essextial
itens to bo exphasised:
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7. Ine goed quality of the Loi) sieck is the desic requirement
2 the good qmality of the thin fells. The mxin peints are te
be cemsidered:

a./ preferadle alley selectien

b./ perfect metal cleaming, degasing, alloying, snd greia
refining techmelegy

co/ Portect castinmg techmelegy

4./ homogenixing ef the casted strips

e./ perfect cold rollimg, trimmixg, spooling aanlrhn‘l:l.u
tochnology

f./ high levelled Quality Control Systes
go/ factory foil stock standard,

E. Zoil cemvertiag

1. Suality of the pisina fells

The quality exrers of the plain feils, which were discevered
are to be olicimated ea the axplained wys te edtain a perfect rew
material for cemverting. The main errers:

~ gshape, flatness jredlems ,
- surface suality preblems: grisy-cily swrisce, ¢il stain,
wter staia, durnt «il spots, mell, sticky deceiling,

2. ¥t Lamination

~ Selection of the suitadle quality water based adbesives,

and papers is esseatially mecessary ia accexdance with the
application areas,

= The wt laximtien techmslegical paremeters are to deo
olaborated taking imte cemsideretian the tecixical pessidilities
of the laminating mackine,




3. ky lsslinticn

= Selectisn of suitadle gmlity plastic filns end solvent
sed alineives are mscessayy takisg inte cemsidevetion the
homs merint pessidilities e mil,

-« Thesretical amd prectical kneuledges of the &ny
lsmization tecimelegy are to de Purther improvel.

= Setting of the Corvemm-treating device is necessary em
the dry laxiasting mechine.

4. Jogt geslable Iscouers

Uptod%ommumhuwhudumu
CARKIDE resins.

5. Ngw combipationg

_ The palet of the presemtly produced combinstions is
proposable to be extended spplying wet, dry and wax lamimating
and hot melt ceatiag techmic to smpply new products fer diary-,
swest-, talecoe industry, cuffee,fiuit juces and other foel
pockaging industyies.

¥. Slitting

1. exipding of male and female )njves,

~ Introducing the grinding of the weared Imifes is
seriously recommended to maintsin constant slitting comditions
and good slitting qmliity, and reducing the productiom cests.

= Suitable angularity is to be applied for the different
mterials are %o e slitted.

= %9 yut the existing kxife grinding machine imte eperetiss
is essextially impmriant.




2. Daxther imsvevemt of the elittiax smlity,

o The gmlity of the leminatss  to be slitted is
afivisabls to de imgreved.

= The slitting techmic of the operators is to be fwrther
developed,

€. Zechmica] developing swestismg

1. Zollew wp progremme

Stwdying the present sitmation in the Alwminiwm Pars
Company, taking the actual and reslistic requirements sad
necessities into consideration the following UNIDO Project
is recommended for the "Froduction and product development
asgistance to Alwminium Pars Compexy”.

Table ¥o.),
1. PER- DUR- MBS/  C/DAY TomaL
= OBJEC? SON NONTH MONTH  MONTH
: B0 5D

1, Qief techuical sdviser

2. Eepert-caster line

3. Expert-cold mill

4. Export-gigment tecimology

5. Rxpert-pignent qmlity control

12 coo/x 72 000
10 ®@o/E 20 000
10 000/N 20 000
10 ooo/x 60 000
10 000/X 30 000

RV Y
wWaNN®
W aANN®

S UNIDO-UNDP mipsion _8.000
7. TOMAL 210 000
SOTETSED PSS STES PRSI S S SEF A EEE S ST SESEFE S TE TS SRR FTHE S SIS NS Er IS VS
TRAIKING
8., 3tudy tours for AL ,PARS experts 6 0,5 3 T5/DwA 2, 19 000
S. Fellowship-foil rolling 5 2 10 T5/D+A2, 32.500
lo. Yellowship-foil converting 5 2 10 7T5/DW2. 32 500
11, Pellovshiv-pigmet techpolocy S 2 B TS/dA2,  R.50
12, TRATHOEG TOPAL 116 500

S S S S G

W—H

cantizned en Talle No.2,
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« TE® Taw AT

2able B, 2.
I ESTRNTED
.f OBJIC? I MICR/XC %L
wd UsD
BQUIYIENTS
U, Automtic strip Weker fer feil mills 2 6 000 12 .000
15, Beter comnter for foil separeaters 2 1 000 2 000
16. Roll crowm messuring device 1 4 000 4 000
17. Neasuring dev. for lLiyirogen concentration 2 1 000 2.000
18, Neasuring equipment for impwrities 1l 12 000 12 .000
19. Thickness measuring gauge for thia foils S 100 500
20, Automtic tesp.cemtrel for relling oil 2 10 000 20 .000
21, Automatic thickness comtrol sxtemsion 2 65 000 130 000
2, Surface tempersture measuring device 5 1 000 5 000
23, Gap measuring device for extruder b | 50 000 50 .000
24, Instruments and comtrols for pigaent project 50C 000 500 .000
5. IQUIRIRNTS TOTAL 737 500
m
26, Hiscellaneous 20 000
m
SUNARY /7+12+13+25+26/

. EKXPER2S 210.000
TRATHIDG 116 .500
SUBCONTRACT-PIGHENT 100 000
BQUIPNENTS 737 500
MISCELIANEOUS 20 000
FROJECT TOTAL 1 184 .000 USD
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- Saxxiag screpe shen mrodwcing fell gtock:
Occasionally foll uand other scraps are charged, wp to 25 %
into the melting furmece te foil stock metal lase.

- Ixenesal:

In sccordance with intermational experiamces 39 porep charging
is sericusly advised when producing f£oi] gtock materials, The
impurities born on screps have bed influsnces in the quality of the
thin foils /increasing pinhole mmber, getting the rollability worse/.

The master alloys are grinded, and spread o1 the top of the
metal bath by hand for the moment,

- Fropogal:

Concerning magnesium master alloy i{ is advised to charge
it in block /ingot form/, to avoid the significant loss of Wagnesimm
by sparking, applying perforated steel basket tool. Many compenies
use this system for all the master alloys including efficient mixing
of the bath, or introduce the master alloy in wire /rod/ form, by
rod feeder. /see pare 4.2./

- Ngtal cleaning. degaging:

Hetal cleaning applied by “COVERFLEI® salt 10-13 ky/shkift,
thet seans 1,25-1,08 kg salt/toms metal in acosrdamce with §-12 toms
charge of ingots. Degasing is not applied in the melting furnace.

- Ixeposnla:

The presently applied methods seem to be not gquite sufficiant,
suggested to be improved. Both cleaning and degasing processes are._to dbe
applied in melting fwynmace, too specially, when making foil stocks.
The nethods are generally applied and proposadle ° as follows:

4.1.1. Iablet foxm;
Charging of #ablets by means of perforeted stedl
"basket® t00l.3ype of the $ablet: 4./ AUPIUX K SO salt
Supplier: SERVINETAL, Adregs: 235 Avexns ALSACE.LORRATES,
‘ 73003 CHAMBERY CEDEX, FRANCE
‘ % / XEAZ 200 50 smdt
mmmco.m.
A 3423 St ANDRAB-SOIDENN Bavard-Klinge Str. 6, AUSTRIA










« ALNR Systen is situated between the holding furnace
and the casting stetioca.

- Muniass: _
1, High efficiamcy of degasing: Up to 60 £ of the initisl
2. High efficiancy of cleaning:
3. Tiltadle, so easy to emptying, and dedrissing

4. Basy to imstall on a casting wmit
5. Low maintenance costs.

4,26 1 Ce:
- Netal irestment:
The presently applied degasing, cleanming and mixing system
2 .'locks to be careful, dut there are possibilities to improve. Grain
) “Fefining is in the holding furnace only experimental,
~ Proposals:
However - in accordance with experiances - the following
treatmonts are proposable, -

4.2.1. Cleaning degasing by tablets /Not kigh efficiancy/
- AIUPIUX H 50 /see 4.1./
-EBA 2100050 *

Suantities of the tablets axe to be chergped:
Por foil stock, Alloy: 1235 : 4 kx/tcn metsl

Por Alloy 3003, 3004 2.3 kx/ten metel
4.2.2. Cleaning, dezasing by pitrogen injected selt powder

/Much higher efficiancy/
HEaterials are the same as that of para 4.1.

Quantities:
Por foil stock, Alloy: 1235 : 2 xg/ten metal
Por Alloy 3003, 3004 s 1,25 kg/tan metal

Quantity required is slways half of the tadlet,







+
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4.2.4. GIaln Tefining:

Presently greia refining is applied enly for Allays
3003, 3004 and others, but mot for foil stock. The process is

carried out by means of tadblets in the holding furmace.

Zroposal:

« Creain refining is essentially used not ﬂl].: for
alloys, but for foil stocks as well, The most advanced process
is made pot in the holding furpace, but in the lgunder,
applying the rod feeder. /See in details in pars. 4.3./
Material: AITISBO2 master alloy, '

' The methods are generslly . applied:
A./ Charging in gheet billet 2form in the holding furmace:
Applying perforated basket, under the level of the beth,
Quantitieg: Por foils: 2 xg/%on metal /¥o scrap/

Por Alloy 3003, 3004 : 1,2 kg/ton metal /No scrap/

Applying 100 % scrap for Allny 3003, 3004 : 0,5 kg/ton metal

B./ Charsing in tablet form in the holding furmgce:
Applying perforeted basket

Ngterial: TILITE 101 selt 40 % Ti cont,
Santities: The same as For sheet form.

C./ Shaxxing in rod foxm in the lswpder:
Applying red feeder
Mantitien: por £oils: 1 kg/ton metal /Wo screp/

Por Alloy 3003, 3004 : 0,6 kg/ton metal /Wo scrap/
Applying 100 % scrap for Alloy 3003, 3004 : 0,2 kg/ton metal.

4.3. Casting

4.3.1. lewpder
The MARTNITE covered chanel including the tap hols plng,
level controls, snd hesd dax, looks to be in sufficient conditiom.
Pilter is not applied for the moment, Tempersture: Starting 730 °C,

in the laxmier: 690 °C,




Zroposel:

« Miltering is definitely necessary ia all cases,
specially for foil stocks, at least im the hesd box or mear
the head bax.

’
- Casting tempersture gemerally proposabdle as low as it
possidble techmologically.

4.3.2.Rod feedor, grain retining:

The equipment is out of use since nearly ome year.
Experiances are not quite good with it. According to the present
practice the grain refining rod was introduced in the head box
or near to the head box. Grain refining was applied omly for
Alloy 3003.

Proposgls:

-~ The application of the rod feeder is seriously advised,
after the necessary maintenance.

- The control box of the rod feeder is to be shilded
from the direct heat radiatiom.

= The immersion point of the red is mot correct for
the moment, suggested to Le supervised.
In accordance with internatiomsl wuxperisaces, and advises of rod
feelder suppliers the following conditiens are mscasmary te b
ensured o odtain the profer offect of the red feederr - - - - - .

i./ Immersion point ef the rod is clage to the Deldiag Durmace
3aihole, where the temperature is the highest and the speed of the

metal is fastest, so the conditions are optimsl for the quick
dissolving of the rod.

B./ Direction of the rod motion always oppopite $o the metsl.

C./ Zhe angle of the rod to the horisemtal is 60 ° or less,
to avoid the damaging of the launder boticwm,

D./ If necessary guiding pips of 1° &is is to be applied.
Eixizmm bepd redius of 50 op recommended.










et -
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- Special sdvantages of KAWBCKI FIBOR;

A./ Pinest dispersion of TIBOR maxisus grain refining

B./ The fine grain is obdtained by addition only a
small quantity of titanium /anodising-reflectivity/

C./ Compared with salts, TIBOR is cleaner and less
vaste /at least 20 % salt is lost in form of fume/

D./ Increased casting speed
B./ Reduced scraps.

4.4, Caster

4.4.1. Tip construction, and effects on grain.

Tip consiruction applied for the moment has only
one metal introduction in the middle., The grains are always bigger
sized in the middle than on the sides. Sticky brakes, holes in
the middle part are occasionally fourd.

Proposal:

It is a good idea -~ in accordance with the original
Aunter documentation - to apply a separate metal introduction
Zor each individual tip section. There is an other way %0 increase
the cooling effect in the middle of the shell, modifyiaz the
water sprays sizes or numbers of the imnmer shell.

4.4.2, Parmmeter of Caster:

To have better possidility <o keep the technolexy
in hand more of the information should be obtained for the operator.
e.g. returning water temperature separately, surface temperature
of the casted strip on both sides and middle, shape of the casted
strip.

Propossl:
Introduction the measuring o2 the sbove jarsmeters.
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4.4.3. Grain conditions

Besides the cbservations eof para. 4.4.1. the grain
sizes are always digger on the top side of the strip than on the
bottom one. ’

To apply a separate metal introduction for each
individual tip section.

~ Proposal:

In accordance with laboratory checks, the problea is
not ordginated by different concentration of alloying elements,
because they are practically the smme. Rather supvosable the
not equal cooline effect on both sides., Therefore it is necessary
the individusl measuring and temperature control of the shells,
Moreover serious grain refinineg is necessary.

4.4.4. Cooling water gquality, cooling effects
It is due to the got treated quality of the cooling

water, which contains a lot of CaCO3, it will be deposited
seriously on the surface of the inner shell, blocking the spraying
holes partly or totally, covering the inner surface of the cover
shell as well, These coniitisns heve gn wrzoni*elable bad effect
on the rcooling surfaces of the shells, bdedly influencing the
quality of the casted strip.

Proposal;

It is very pecessary to put the secaated water cooling,
softening and cleaxing systes ints sperstion to isprove the
quality of the casted strip and keep it constant.

4.4.5. Shape conditions;
It is typical that the shape of the casted strip is not
correct, always heavier in the siddle part, than in the side of
the strip.







B. Quality Control Systes

1. System applied in the plant recently:

L.1. Caster line;

- Sampling full width of the casted strip checking
the thickness on 7 different places on 7 mm casted strip,
establisment of the crown,

- Platness: measuring the difference between the middle
and different other parts of the sheet.

- ﬂz gas concentration: not measuresd

= Grain size: Applying standard samples, the grain
size evaluated ordinary, and classified like "very fine®, "fine-,
"middle”, "coarse®, "very coarse®, on the 7 mm casted strip,

- Chemical composition: ordinary checked for the basic
and alloying elements: Si, Fe, Cu, Nn, Mg, Zn, Ti,

1.2, Cold mill, foi) mills:

- Outside appearence of the ceils: flatness, thickness,
winding, trimming, are-checked.

- Nechanical properties are checkwd eccasiomally
after the final passes of the cold sill.

- Inprocess control: Flatness, thicimess, suzface
quality, holes, porosity are checked by the plant personnal,

1.3. Pinal checking after annealing:

- In accordance with the order and requirements of
the customer, the parameters given delow are checked: thickmess,
vidth, sechanical properties, grain test. Checkings xre maie by
cuality control organization.




b

2. wm
2.1. Generelly about the Quality Contrel Srstem;

2.1.1. The pain purposes of the Q.C,S,:

A./ To establish the guglity errors

B./ To determine the pargmeters of the good quality
/home standards/

C./ To mpintain and improve the moihe products..

D./ To fulfil the requirements of the customers, and
improve the image of the company.

B./ Reducing the material losses /inprocess and
reclamations/ dgcreasing the productionm costs.

2.1.,2. e 15 % C,S,:

A./ WHO? /organization, person/

B./ WHEN? /which phase of the production/
C./ WHA?? /shich parameters,characteristics,
D./ BY VHICH NEARS? /device, equipment/

2./ BE? /asthed, yrocess, wuy/

2.1.3. C s
The quality comtrel shenld de performed:
- ORDITARY
~ COFTINOUSLY

- SYSTREATICALLY
= OVERALLY

should

the checking



2.2. Ine main areas of Q.C.9,;

2.2.1. Seality checkiag of the rew snd aid materisls /R.A.N.C./

= Determining the rav and aid materisls.
- Ihe rav material: is an organic part of the finished
product /b.8. alufoil in a combined laminated foil./

- The 3id msterig] is taking part im the technological
process but can not be observed in the finished product /.g.
solvent or rolling oil/.

- The standpoints of the checking:

A./ Shipping documents, certificates of the quality

B./ Inspection of the goods, packaging damages etc.

C./ ldentification of the goods, comparing with the
original order /based om documentation, but if 1t is necessary
laboratory checks / quality/quantity check.

D./ Storage

= The persomnel who makes the checking:

A,/ Stare
C./ Cemmercial section

- The main questions of pere 2.1.2. are to de determined.

2.2.2. Inprocess @uality Conmtrel /I.Q.C./
t tion:

- Extent of the 1,0.C,: Covers all the phases of the production,

- Prpoge: To discover the quality errors as early as
possible,to prevent the enlarging or multiplication of the errors.
%o help to keep up 8 comstaat technology.







2.2.4. Iatroduction of the 1.Q:Cs:

After the evalmation of the quality exrors, trowdles,
the main questions of the Q.C.S. are to be snswered, or decided.
The following working tadle is proposadle:

Departaent:

Tadble No. 4.

Error what? Controls
trouble who? | when? | by which? how? |—Dotes

qual.parameter [organization |sequenmce ce,equip.d method

|

2.2.5. 1.9,C

production persommel: operstors, feremen etc, exsept those
checkings vhen laborutory device is required.

Bowerer there are critical peints ef . the production
line where the different wurking departments joint to each other,
o.E. f0il stock tremsfer, te the fodl rolling line, or foil
separating/revinding mackine to the fimal smmesliag or to the foil
conweTting ,shere beside the plant I.Q.C. operstion, the presence
of the guality centrol organisstion is essentislly important.

2.2.6. Pinighed Product Quelity Comtrel /?.P.Q.C./
~ Determining of the Linished prodmct:
A,/ Prom point of view of a factory the finished

product is that material, slxich receiving all the technmological
processes and convertings, fimelly quality checked and resdy to sell.







2.3. Examples /See Technical Report/86 pers H./

le RAMK.C, Poil stock 0,35 mm trimmed, rolling oil
Table No. 5.
ERROR
Yo. TROUBLE CONTROLS Fotes
PARAMETER ORGANIZ, SBQUENCZ2 2=V12:=,23C, METHOD
1. Chemical comp. quality cont, each _spectrum an. standard
charge
2. Thickness, crown quality cont. each micrometer appl.
coil balance foroula
3. Width, weight
Mech. properties
5« Appearence
=Surface
=Trimming
-¥inding
=Spool
60 Data sheet

Bor identification

1.
2.
3.

Presh oil certificat.
== labor chenm.

Used 0il: spec.

-9 as> p.

=Viscosity

=-Ash cont,.

~IBP..PRP

-Acid no.

~Sapon, no.
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2. I.Q.C. Roughing and Finishing Nill

Table ‘Oc 6.
ERROR cmﬂ
No. TROUBLE Hotes
PARAMETER ORGANIZ, SEQUENCE DEVICE NMETHOD

1. Thickness, tolerances plant per- continously cont. x-ray
sonnel dach coil thickn. device
2. Width end meas, sampling
device,
3. Weight nmicro-

4. Platness, shape cator

5e Surf.quality
foil and roll

6. Winding
7. Bage
8. Pinhole
9. Spool

3. P.P.Q.C. plain foil

1. Width, weight qml.cont. each coil micro-
cator

2. Thickness balance

3. ¥inding

4, Slitting

50 Pinhole no.

6. Surface gquality
7. Mech. properties
8. Grain

9, Spool, core

lo. Outside dismter
11, Splicing

12, ¥indability




e

C. Cold H11

= Work roll: § 420x1930 mm /min., § 380 mm/
= Back up roll: § 1120x1820 am /min. § 1040 s/
Hardness:

- Work roll: 95-100 sh *
= Back up roll: 70-80 Sh “C*"

- Roll grinding:
~ Work roll: Grinding stone: 80 .
Crown s 0,050-0,070 mm
¢ 20=24 r. passes
Sampha : 16-18 f. passes
~ Support roll: Grinding stonei: 46
Crom :t 0
Sampha s 25x1 m

- 11 speed: 0-540 w/min,
- Theead speed: 20 w/min,
- Hax, entry g: 9 mm AL Alloy
- Exx, exit g: 6 mm
- Hn, exit g: 0,15 =
- Nax, strip width: 1670 mm
- Min, strip width: 810 mm
‘ - Nax, coil weight: 7250 kg
- NMax, sep. force : 1550 ton
w ~ Nax. prelosd f£: 1700 ton
| ~ Core: § 600x § 640 x 1900 mm
‘ -~ Payoff tension: Nax, 22 ton, Nin, 0,6 tom
= Rewind . Eax, 17 ton, Min, 0,5 tom
= 0il circulation: Nain pusp: 3800 l/mis
Pilter : 3800 L/mim
‘ = Pilter efficiency: O-5 microns

~ Nozzles: Vork r: 2x3%
Supp.r: 2x35




1.1. Exigting technoiogy /1230, 3003,/

¥o homogenizing
1. Yor foi]l stock: 1230, 1235, /1145, 1100/
1e 7,2 = 4mm 44,4 % 1. 7,2 - 4mm 44,4 %
2. 4 -2,2m45,0% /trimming/2, 4 - 2,2 mm 45,0 % /Primming/
3. 2,2 -1,1 m50,0% -~ Anneal 400 °C 10 h
4.1,1 - 0,2 wm 40,0 % 3. 2,2 - 1,1mm50,0%
- Apnmeal 400 °C 10 b 4. 1,1 -0,7mm 40,0 %
5. 0,7 = 0,35 =m 50,0 % - Anneal 400 °C 10 R
5. 0,7 - 0,35 mm 50,0 %
2, Por di ble : 300

Homogenizing: 1. Heatup 595 °C 8k
()
Bell furnace 2. Holding 595 C 8h h.furnace
3. Cooling 295 ° 12 1

Charging into cold furnace

1.7,2 -4,5m 37%
2. 4,5 ~3,0m 33 %
3.3,0 ~1,7m 43,3 %
-~ kaneal 425 °C 10 h /12 W
4.1,7 -1,0m 41 %
51,0 -0,6mm 40 %
~ Amneal 425 °C 10h /12 W/
6. 0,6 -0'35-41.6’

1, Heat up 250 °% 1 » 350°% 1n 440°% 11
5359 2h 580 °C 1 1x
2, Holding 580 °C 9,51

3. Cooling /heating off/ 400 °% 11
3809 1% c
280 °¢ 1 ) Jeers clesed
Heating o 180 C 1%

4. Holding 180 °C 2 h take o=t




3. Zrisming:
- During 2nd pass
- After 0,7 mm pass, or after 0,35 mm ready pass,
4th pass reduction 40 %

4. NOTES:
A./ Poil stock rolling 3 rd pass reduction 50 % looks
too hizh
2,/ 30G5 4th pass after annealing s smesller reduction,
than before?
n./ ™he second trimming is pronosatle not at 0,7 mm

tut 0,35 mm, Fust before starting the foil rolling,

2. Errors, problems, notes and proposals
2.1. Marking of the work rolls, materisls

The error occured mainly on the bottom work roll drive
side at finishing pass, strip is sharply cracked.

Possible reasons and proposals:

A./ Unequal pressure conditions between the work and
support rolls /separating force/ dQue to some leakage or bad
setting. Slipping of w, and s, rolls.

B./ Not enouzh oressure between the work and support
rolls, Slipping between the work and support rvlls.
C./ Slipping threads: due to bad spooling, loose coil,

Z./ 2merzensy s%tos - roll slipping,

E./ Very small or extremly high reduction, slipping effect.
P./ Oxide in the material.

G./ Rolling oil lubricity is not enough inner bottom
w.r0ll is 2lways warmer,

H./ BaZ operstios with reversing pressurs

Sumserizing: The error possidly borm on serious
mechanical damage, between =01l and strip surface, or strip/strip
surface., It is ;roposadle %o eiiminate It or the following way:
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1./ Checking  the hyirsuwlic system leaking.
NHeasuring the pressures on both sides of the prelosd system.

2./ 20 make an jaterlock to prevent the bad operatiom
¥ith the reverging pressure.

3./ In case of & break an aytomgtic gystem is proposabdle
1o get the separsting systes for the maximm,

4./ Establisiment . of the minims] separating force or
pressure would be necessary. . An interlock do not let the

mill turning under this pressure, if the roll gap is empty.
5./ Smsll or very big reduction and not enough

separating force is to be gvoided,
6./ Beducing the crown of the work rolls - in case of

continous operation - helps to reduce the reversing pressure
as far as the miniwum,

7./ Bolling oi] conditions should be kept on the level
of the GENREX 57 bdase oil.

8./ Netal cleaning procesg is to be improved to avoid
the roll surface damages caused by the non-metallic inclosures,
oxides etc.

2.2. Errors of the capted strip

2.2.1. Sticky holes, motal flow \rakes meinly in the middle part.
Propossl: See A/4.4.1.

2+2:2. X C siduoa
M See A:/‘.lo, 4.2,

2.2.3. Suxzace gqumlity:
Narble marked surface, shell conditions,
2ropogel: Isproving shell cooling conditionms,
repairing cover shell smrface or change.




2.2.4. Crown of the casted sirip
Inner part of the casted strip “always heavier.

Propossl: See A/4.4.5.

2.3. Pags schedule optimization,
2.3.1. Poil stock, Alloy 1230,
Proposal: After casting - homogenizing.

Pass Thickness Reduction . Note
[om/ L%

1, T2 - 4 44,4

2. 4 - 2,15 46,5 Trimming

3. 2,15 - 1,2 44,2

4. 1,2 - 0,7 41,6

Ameal 425 °C 10h

S5e 0,7 - 0,35 50,0

6. 0,3 - Trimming

2.3.2. Poil gtock Allgy 3003, Homegemized

Pass Thickness Sgdnction Sote
L/ .7

1. T2 - 4,4 38,8

2. 4,4 - 2,5 43,18 Primming

3. 2,5 - 1,45 42,0

4. 1,45 - 0,9 37,93

S5e 0,9 - 0,6 33,3

Amneal 425 °C 101

6. 0,6 - 0,35 41,6

7. 0,35 - Trismming

Bec2use of the homogexizing eme intermediste axmesling is
sx2liciant.




2.4, Operatiomal errors

2.4.1. X]atness shape problems.

Specially in case of the wider msterials
/1500 mm, 1360 mm/ the flatness is mot correct. Wavy, overroled
surface is typlcal at first and second pass.

1s3
= Decrease the rolling o0il temperature,
- Increase the oil pressure if possible.
= Nore flexidle operation of the cooling zones.
~ Checking the angularity of the sprays.
- Decrease the rolling speed, in case of overheating.
-~ Decrease the crown of the casted sheet.
- Checking the conicity of work and support rolls,
= Correct arrangement of the rolls when change.,
« Checking the shape and symmetry - of the crom
of the rolls.

2.4.2. Threeding operation.

Applying the belt wrapper, after the starting
several threads, the rewind temsiom relessed, later increased.
The core of the coil is imcarrect.

Zropogal: Keeping the rewind temsion on a suitable
level, tight core is to de prodwced at the begimning of the rolls.

2.4.3. 011 eliminator air blow.

The eliminator air dlow is put om too late,
beginning of the coil is oily, Amnealing problems cam occure,

Propogal: After setting the rolling oil on to the
sprays, the air blow should de put om immediately.




2.4.4. Rolling oil quality

The surface of the rolled web is stripped,
oil f£ilm is not continous. 0il oualit; is mot quite correct.
In case of the higher temperature conditions there :I.s.danger
of - fire, because of the low flash point, " .

Proposals:

« Decrease the o0il temperature.
= Checking the additive concentration, if the
amnealing properties are ok - increase the sdditive concentration.
= Improve the base o0il gquality following the
GENREX 57 ro0lling base o0il parameters.
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D. Bxperimental running on the Caster Line

1. The main goal of the experiment, precedents:

In accordance with the earlier discussions with the
officials of UNIDO CENTER VIENNA I gave advises about special
raw and aid materials /including qualities, quantities and
suppliers/ available for metal cleaning, degasing and grain
refining of the casted strivp.

Supported by UNIDC TENTER the “sllowing raw 2nd aid
materials were provided for ATIMPAS company in the third

week of my mission:

-~ Hexachlor ethane: ELIDRCR 160/100 175 kg
Supplier: CESANA, ITALY
Porm: Tablet, 25 kg/box

- Titanium Boron Master Alloy: 80 kg
Supplier: KAWECKI BILLITON, Holland
Porm: Billet, 7 kg/billet

Applying the above materials a trial was planned to
elaborate an improved technolegy for metal cleaning, degasing
and grain rafining processes, obtaining a better juality of the
casted strip.

2, Preparation of the experiment

making the form of the raw and =id mate=igls into
consideration, double quantity is required from hexachlor ethane
in tablet form as in powder form and the same for titanium boron:
from billet double quantity is needed as from the rod form,
In agreement with plant management the whole operation was
concentrated on the holding furnace to spare materials,




2.1. Thsoretical snd jaitisl fiswres

- Alloy gelected: 1230, no scrap added into the
melting furnace, for foil stock. Imitial ¥i comtent: 0,01 %

- Bezpchlor ethane:
Tablet form is to be charged, in holding furnace:
4 xg/ton metal

That means: 40 kg/10 ton charge

Titanium in the ing furnace:

Billet /block/ form is to be charged, in holding

furnace: 2 kg/ton metal, supposingly the master
alloy is for 5 T-/1 BORON rate. As the capacity of holding
furnace is 10 tons, that means: 20 tons/10 tons charge,
practically 3 blocks: 21 kg.

Ti increase: 1 kg TIBOR/1 ton metal : 0,005 %
7 kg TIBOR/10 ton charge: 0,0035 %

14 kg TIBOR/10 ton charge: 0,007 %

21 kg TIBOR/10 tom charge: 0,011 %

28 kg TIBOR/10 ton charge: 0,014 %

2.2. Experiments] yug No, 1,

2.2.1. Zrocegs im holding furngce:
«~ Dedrossinag ,
~ Charging 12,5 kg Hexachlorethane
- Nixing by Witrogen 10 min,
« 7 kg TIBOR added, hand mixing
- COVERPLEX: 4 kg added
« Draining from melting furnace
« Charging 12,5 kg Hexachlor ethane
- Hixing by Fitrogen
« 7 kg TIBOR added in lsunder of melting furnace
-~ Mxing by Eitrogen and band,




2.2.2. Froceps im cagter

bottom top
- Inpat water temp. 24~24 %
- Input water pressure 3 ata
= Output water pressure 0,5-0,8 ata
- Holding furnace temp. 730 %
=~ Head box temp. 685 °C
= Preload pressure 350 ata
- Casting speed 1,05 m/min
- Caster arm, 17 A
= Rewind 1 A
= Thickness 6,9 m
- Width 1300 mm
- Crown 0,2 mm

2.2.3. Results:

The T1 content varied between 0,038-0,00%
The grain sizes of samples: mostly coars, very coars, medium,
mmmmmﬂmmj.napmd occasionally, bdut
not on both sides and nmot full width,

2.3. Experimenta] run Wo, 2,
is

Practically the same way as 2.2, but the TIBOR added in
half dlocks /3,5 kg/through both doors of the holding fwrmace
of the same time.

71 content varied between 0,038-0,055 %
grain gizes: middle, coarse, very coars, occasionally fine on
one side /bottom/.
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2.4.3. Bepults:

Graip gize: Immediately after the TIBOR addition
corresponded the theoretical figure: 2 kg/l tom charge,
20-21 kg/10 tom metal, applying the sufficient mixing the fine
grain was obtained om both sides of the casted strip. Nost of
the samples were fine both sides, rarely ome side medium,
- other side fine. During this run coarse grain was not observed.
. The good quality strip produced at least 20 toms.

3. Evaluation, proposals:
301. tal ¢ de, i H

Applying perforated basket for the immersion of the
Hexachlor ethane tablets intensive bubbling and metal bath motion
can be observed. The above operation is followed by Kitrogen gas
introduction and mixing by the Nitrogen pipe. Meanwhile significant
fume = generated.
Based on the outside appearences and the good dross generation
can be stated that the process able to produce aneffective metal
cleaning and degasing result.Unfortunately suitable measuring
devices are not available to establish the actual figures of
inclosures and Fitroges residmails, Necessary to note that the
hexachlor ethane charge applied was under the theoretical
figures rnd used emly im the Rolding furmace.

3.2. 1s £; tal ¢ degas

3.2.1, Netal c H tent:

As the plant has no suitable devices, is propo-
sable to send the samples for further checking to the institute
concerned, Simltanedusly suggested to provide the necessary
devices to keep the metal treatment under continous comtrol,

Depending on the checking results the quality of the cleaning
medis can be taken ixto zons**-ratiom.
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3.2.2. Improvement of the metsl clesming, doeasing

To improve the efficiancy of the process, and
to decrease the production costs is advisable to apply the
hexachlor ethane in pewder form introduced by the Nitrogen
injector explained in the pmra IV.A 4 2,1, Necessary to note
that the quantity required in pewder form is exactly the half that
of the tablet.

3.2.3. rol of experi 1l ¢

After suitable homogenization of the casted
strips cold rolling as far as 0,7 mm, intermediate annealing,
and final rolling of the foil stock as far as 0,35 mm is propo-
sable, After trimming the coils are to be rolled as far as
9 micron. Pinhole numbers are indicating the efficiancy of the
metal cleaning: above 200 pinhole/m’ the cleaning is mot sufficiant,
between 100-200 pinhole/m’ the cleaning is acceptable, under
100 pinhole/m’ the cleaning is good.

3.2.4. Exhaus .ng gystem

The  efficiancy of the existing systems is not
suitable. To obtain better working conditions - reasomable sized
hood and vetillator is to dbe provided above the furmeces, opcrated

during the high fume generating degasing prodess.

3.3. Gzain refiming:
3.3.1. ti PIBOR. . .

The experimental results prooved, that under the
theoretical limit of 2 kg/1 ton metal,fine grain structure is not
obtainable, if the TIBOR is charged in billet /block/ form.

Taking the 10 tons capacity of the holding furnsce into comsxiderstiom
the pcoposable quantity is 25~35 kg/10 ton metal.
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3.3.2. 11 2IROR

In accordance with the intermatiomal experiances
S Ti/1 BORON master alloy is proposable. If TIBOR is available
in rod form, this is prefexrred.

3¢3.3. Form and charging method

To obtain the best efficiancy of grein refining
and reducing : the master alloy costs significantly the rod form
is to be applied through rod feeder device. /See IV, A 4.2.4,
and 4.3.2./.




B, RExperimental rumning on the Cold Eill

1. Applicatjon of the optimized pags schedule and
homogenization

~ Simmltaneously with the experiments on the caster line
test rolling was organized to check the proposed pass
schedule and homogenization technology.

Four coils produced by the traditional casting technology
/without grain refinement/ were started to experimental rolling
applying the proposed pass schedule C./2.3.

Coil ¥o: E1, B2, E3, B4

Alloy: 1235

Width: 1360 mm

Thickness: 6,67, 6,82, 6,5, 6,62 mm
Crowm: 0,13, 0,1, 0,08, mm

Grain: Very coars all of them.

El and B2 coils were homogenized on the following conditions:
1. Put coils into the fwrnace at 400 °C

2. Beat up ss far ag 520 °C

3. Holding 520 °C 8 hours

4. Cool down as far as 300 °C during 10 hours

S. Discharge the coils.

Data sheet was prepared handed over 1st and 2nd passes are
completed, parameters are registered., It was not possible to

complete the run during my staying in ALUMPARS, because my
nission came to an end,

Zropesal:

Complete all the passes, registering the parameters, then
evaluate the rollability and mechanical jroperties. Suggested to
contime the rolling om foil yelling lime as Zar as 9 microm.




2. Togt £
1he technoloxy of pare R/1,

Appr. 20 tons casted strip produced by the experimental
run on the Caster Line with TIBOR grain refining and Hexachlor
dthane cleaning, degasing are proposable to hamogenize, cold
rolling by the suggested optimized, pass schedule, then
further rolling as far as 9 micron. Evaluation and conclusions
can be drawn on the following items:

- Rollability, formability, influence of the fine grain
= Nechanical properties
- Pinhole number on 9 micron gauge.




P. Poil rolling

During my mission there was no pessibility for observation
of the foil rolling activity. By the occasion of the classes
consultation was taken place with rolling personnel about
the following questions:

3.
4.
5
6.
1.
8.
9.
10,
11,
12,
13.
14,
15.
16,

Threading system on double pay off

¥ill center line setting

Poil mills rewind side modification, setting guide roller
Effect of separeting-reversing pressure on shape control
Elimination of center cutting of foils

Creasing effect under the ironing roller

Niffererit vollrbility of the coils

Rolline o0il quelities, comparison of different oils
Effect of work roll diameter on the reduction and mill drive
PTypical alloys for foils and dishes

Developing tendencies in foil rolling

Cold starting conditions

Clﬂikhg system

Crowns and different wiidth comnectio=s

Grain refining and iron content

Back up rol! crowning,

The questions were answered, explained and the most
important ones were underlined in the RECOMMENDATIONS para D,
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The proposadble coil demsities:

9/ foil: s 2,3 -2,3
above 9 4 foil: s 2,4 -2,5

1.7. Plexidble fimal annealing technology im accordance
with the Pimal Boiling Point of the rolling oil, proposabdble
temperature:

T . PBEP + 60 %C

1.8. Improvement of the shape:
- Correct crowning system.
- Shape control by means of preload pressure,
oil sprays, and oil temperature.
- Ninimal pay off and rewind temsioms.
Details see technical report/6§. P.30-33.
-~ Guide roller is to be built on the rewind side,

2. Set Jaminstiom:
2.1, Adhesives, gienerslly spplied, sndare advisable

- PVAC wates dispersion - STRUCOL

-~ CASEIN IATEX water dispersion - CASCOSEL DR 29

Suppliers: See ANNEXES

WAC has low heat resistance

CASCOSEL has good heat resistance up to 180 °C

= IRANIAN PVAC material: Looks too thin, water
content is high, bonding strenth is low. 24 sec P4 is low for
viscosity. Try to obtain 8 more concentrated sampls, around 1 mim,
and gradmally adding the water as far as possible, around
40 sec P4 bonding would be better. Coating weight of 1,52 g/m’
is enough /in dry/ Drying temperature: arownd 100-120 °C
depending on the speed.







Supplier: HENKEL KGAA, Disseldorf G.IF.R,

Detailed techmical description and application
sheets were handed over in copy.

NOTES: After lamination at least 48 hours are

required for polymerization of the adhesive before the next
operation starts.

" Prom the lamination till the application at the
customer at lcast two weeks are necessary to obtain perfect

Mdins .

3.4.Heat sealable lacquers

~ Componentg:
VECHE resin « Union Carbide
VYHH 1resin = Union Carbide

PLEXIGUM P 29 resin - Polyvinyl Chemie
CITROPLEX softener

- cal cat fields:

A./ Cheese wrapping foil, Coating: 4 g/l2 /DRY/
seeling to itself,

B,/ Heat sealadle lids, Coating: 4-6 g/nz /DRY/
sealable te Polystyreme and WC,

= Typical heat sealing temperature range:

150 - 180 °C depending on the
speed of the packaging machine,
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3.5. Combined packaging wateria]l expmples:
A./ Milled cofee packaging mnterisl:

2
- Print 2 g/m both
~ BOFP 20-30 A'\fides surface treated
- Adhesive - 2 g/w®
- Alufoil 124

- LDPE 40-60 m
B./ Pruit juice packaging material:

= BOPP 30 m 1l.side smxface treated,
2.8ide PVDC coated

- Adhesive 2 g/m®
- Print 2 g/w?
- Alufoil 124

- IDPE 100 p
C./ TETRAPACK aseptic packaging material:

- LDPE 10-15 g/m?
- Paper 150 g/w?
- IDPE  8-10 g/a’
- Alufoil 7-9pm

- LDPE 50-60 ;/-2

4. Suitting
4.1. Slitting errors;
Slitting of 30 4 Alufoil
30 g/ a2 PE combined foil
totsl: 110 ;/-2
Appearence: The slitted edge of the coil is wavy,

and rimmed up.
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1. Proposals of the requirenents
o the different areas of the
activities of the Aluminiwm Pars Co.

1. Naterials;
1.1. c fi L $

= LDPE /low density polyaethylene/ and BOPP
/tiorientated polypropylene/ films, surface treated.
1.2+ NMetal trea raw and aid mat 1ss

-~ PTTANIUM BORIDE /5/1 rate of T3/B / in rod or-
block /ingot/ form for grain refining.

Purchasing source: Directly: KAWECKI-BILLITON, Holland
- HEXIACHIOR ETHANE in tablet or powder form.

Parchaging sources: Directly: SERVIMETAL Co. France
ERICH BARTH Co. Austria
POSECO Co. Austria

1.3. Lemineted alwminium foil combinstions, ready

Zor prixtimgs
- ALUPOTL + PAPER NAX, width: 1200 mm
- ALUPOIL + PE NAY, weight: 300 g/m’

= BOPP = AIUPOIL - PB

= AIUPOIL - BOPP

= PAPER - ALUPOIL - PE

= ALUPOIL - PAPER - HOT MEI?

~ PAPER - AIUPOIL - heat sealadle lacquer
- AIUPOIL = hegt sealadble lacquer

-~ AIUPOTL - Parchment wax lamimated

Purchasing source: HUNGARY, AIUKER Co,
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l.4. Vi t A3

TYPE: TONSIL LFP 80 /See technical report/86. P.24./

1.5. Sripding gtones, /See techn.report/86. P.20. and 54./

Grain: 120, 150, 220, Hardness: K
b 320, Hardness: K

2. Bquipments, devices

2.1, Automatic strip braker for foil mills
Purchasing source: NEW HUNTER Co. Italy

L.M.V, S,R, L, Strada S, Eusebio 24, Italy
Phone: /0124/ 26926~7-8, Telex: 215165 INVI
Mr. M, Capozzielli, President; Mr. Andreszza

2.2. Neter caunter for foil separators

P.S. : NEN HUSTER - Italy
LAY, - Italy
Zechnoimpex - Hungary

2.3. Etrogen imjector for powder, for metal cleaning,

degasing.
P.8.: HUNGARY - AIUKER Co,

2440 cYown m and ste devic

P.S.: SCHOPPE and PAESER - G,P.R.
HOMMEL WERKE - G.Y.R,
/Technical Report/86, Page 54./

256 4 trgt
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2.7« devices for thim f

P.S.: HUMGARY - MNIGER? Co.

2.8, Automatic Tempersture Control for foil mills
) oil stems

P.S.: NEW HUNTER - Italy
Technoimpex - Hungary

2.9. Automatic GAp Control System for cold mill

P.S.: NEW HURTER - Itsly
DAVY MCKEE -~ BEngland
Wallisdown Road, POOLE DORSET BH 125AG
Phone: /0202/ 512211, Telex: 41211
Mr, J, Yadham area Sales Nanager
Mr. 7. Smith rolling mill semior eng.

2.10, Automatic Shape Control Sygtem for cold mill
P,S.: NEW HUFTER -~ Italy
DAVY MCKEE - BEngland
MRASUREX INTEREATIONAL
Gottfried-Kaller-Gasse 2/15-16 A4-1030 Wien,
Phone: = 0222/7578430, Telex: 116929
Mr, H, Pusmer Regional NManager

2.11. nsion of the Automatic Thic: s Com?
on pay of tension as vell on fail mills

P.S.: NEW HUNTER - Italy
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2.12. Neta] Surface Temps;ature Nesguring Device for casters
P.S.: MIGER? Co, - Hungary

2.13. CORONA TREATING DEVICE /lpc/ for dry lamimating machine

P.,S.: NEW HUNTER - TItaly
LK.V, - TItaly
CROSSPTELD - England

2,14, Guide roller on rewind side on foil mills

Techn. Rep./86

P.S.: N3N HUNTER - Ttely

2.15. Gap measuring checking device on extruder

~ Video operated equipment indicating the shape
of the extruded film by zones.

3. know how, Educastiom, Technical Assistance

3.1. kngw how of the direct process, to manufacture
Aluninium Pigment products /flakes, pestes and ready paints/ from
aluminius foil scraps.

P.s. H ‘ -

3.2. Scholarghip for 5 Iranian youngpters/year
who passed the final examination at a secondary school, offered
by the Rungarian Government,

3.3, Yurther practical and theoretical education of
Irspign technical people, in Fungary, including
skilled workers, technicians, and engineers, based on the
Pechnical and Scientfic Cooperation Comtract between Iram and
Hungary.

3.4, Enintening the UNID0 adviser activity in ALUNMPARS
CORDERY , mua- fedl relling sad esmvertiang limes,
and the preductien lines of the feil steck.
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V. UTILIZATION OF RESUIXS OF THE ACTIVITY

A. Areas and way of the utilization of results

1. Caster line

l.1. Melting furnace:

~ The application of the scrarless metal raw material
was accerted, when producing foil stocks.

- Modification of the alloying system is under way.
Instead of grinding and spraying of the master alloys the
application of the perforated steel basket is preferred.

- Por the improving the metal cleaning =and degasing
system the installation of salt powder injector was taken into
consideration. Measures were taken to provide an offer a ..

the equipment for Aluminium Pars Co,

1.2, Holding furnace:

- The sdvantages of the application of the hexachlor-
ethan was prooved in the practice for metal cleaning and degasing
during thé experimental run,

« The introduction of the above salt powder infector
in the holling furnace technology was decided as well,

~ The modification of the exhausting system above
the melting and holding furnace was decided.

- "ne necessity of the introduction of the contirous
checking o7 the hydrogen gas concentration and the non-metallic
inclosures in the metal, was accepted,

- Based on the discovering of the mistaken setting
of t7¢ rod feeder, my proposal about the correct setting was
accepted, and immediate measures were taken for the modification,




1,3. Caster

= Applying the proposed metal cleaning, dezasing and
grain rafining materials and technology, successful experimental
run was carried out on the caster line producing casted strips
with fine grain of appr. 20 tons.

- Proposal for the modification of the cooling water
supply of the caster, was accepted, measures were taken to put
the water softening system into operation.

- Proposals for the improvement the shape and surface
ouality of the casted strips are taken into consideration,

2, Quality Control System

The further development of the Q.C.S. is basically agreed
on the three main areas, personnel conditions, equipments, devices
are going to be provided.

3. Cold mill

3.1, Homogenizing of the casted strips

Homogenizing of the casted st=:ps for foil stocks was
sccepted, the proposed experimental technology msas started to apply.

3.2, Pass schedule optimization

The proposed modification of the pass schedule for
Alloy 1230 foil stock and Alloy 3003 materials was accepted, taking
the above homogenizing technology into consideration. Application
of the modified technology was started.

3.3, Operational errors, equipment foilures
The findings and discovered possidle reasons were

understood. Part of the problems can be sgolved by organization part
of thes need some modification on the machine or providing some
equipments, devices are to be attached to the present ones,




4. Poil rolling and converting lines
4.1, PFoil rolling

Based on the last year experiances useful consultation
were taken place with rolling personnel to improve their theoretical
and practical knowledge. The necessary modifications of the foil
mills were established and underlined.

4.2, Poil converting

- Errors of the plain foils are to be converted were

discovered proposals vere given to improve the gquality.

- Wet lamination: pronosals were elaborated, to imorove

the quality of the home made adhesive,

- Dry lamination: Technical conditions of the process
were clcared, detailed technical information was handed over about
dry laminating adhesives and technology,

- Slitting: Provosals were elaborated to improve the
slitting conditions and the regrinding of the slitting kaives,

B, Technica: developing cuestions

Studyiar the realisiic zezuirements of the Aluminium Pars Co.
to increase the technical level, the guality of the products and
generully the efficiancy of the production the following proposals
were elaborated /Detailed in the Chapter "INTRODUCTION" para G.
and Iv/ H./

1, Pollow uo programme supported by UNIDO
- Extension of the UNIDC experts activities on the whole
production areas of the compaxy including a new area as well.

the production of aluminium pigment products.




- Organizing a wide ranged training activity
- Providing necessary equipments and devices
- The estimated costs of the project:

Bxperts 210000 USD
Training 116500 USD
Subcontract-pigment 100000 USD
Equipments 737500 USD
liseellu;eous 20000 UST
Project total: 1184000 US"

2. Raw and aid materials

- Plastic films for laminating to alufoils

- Metal cleaning, degasing and grain rafining materials
- Laminated aluminium foil combinations

- Pilter aid materials

- Grinding stones

3. Equipments, devices

In addition to the devices included in the UNIDC supported
fo>-ow ap programme, the equipments given below are necessary:

- Injector for metal cleaning degasing powders

- izxtomatic Gap Control System for cold mill

- Aztomatic Shape Control System for cold mill

- Extension of the Automatic Thickness Control System on the

foil mills
- CORONA treating device for dry laminating machine
~ Guide roller on the rewind side of the foil mills,

4, Bducation
- Scholarship for 5 Iranian students/year offered by the
Hungarian Government
~ Purther education of Iranian technical people in Hungary.
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VI, CONRCLUSIONS

1. During the mission the existing machinery the techmnolo:y
applied, the quality of the products and the skillfulness of

the personnel were detaily investigated on the caster department
and cold mill areas,

2. Applying the metal cleaning, degasing and grain rafining
materials provided by UNI0 CZNTER VIERNA ané proposad ‘echnoiosy
successful experiment was carried out producing good guality
casted strip with fine grain.

3. Experimental run was started on cold mill line epplying
homogenizing technology for the casted strip arnd improved pass
schedule,

4. Proposzls were elaborated on caster an cold mill lines to
improve the technology, working conditions, quality of the products
and the machinery,

5. Consultations were held on techmological, operational,
theoretical and practical gquestions of foil rollinz and converting
lines.

6, Detailed proposals were elaborated for further development
0? the Quality Control System. ‘

7. In accordance with the requirements of plant managezent
classes were delivered in 24 hours on the caster, cold mill,
quality control and foil rolling areas,

8, The requirements of Aluminium Pars Cz, were se-iously
studied to improve the efficiancy of the production on the areas
concerned and detailed proposals were elaborztel avort a URTDO
supported developing programme, the necessy sacninery, devices,
materials and education,
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VII. ANNEXES

A. Counterpart staff

1. United Nations Development Programme, Tehran Office
- Mr, Raj Knmar Dar - UPesident Representative

- ¥r. M.¥.D. Schulenburg - Vice Resiient Representative
Mr. Ghaffarzadeh - Programme O0fficer

Mr. J. Singh - Chie?, General Services

2. Aluminium Tzvs Co,, Head 2Nffice

- Mr, Mazinani - member of directory board
- Mr, Abrishami - member of directory board

- My, Amiri - commercial director

3. Al'minium Pars Co., Plant management

~ Mr, Roumiani - plant manager

- ¥Mr, Aliabady -~ production manager

- ¥r, Rezai Nouri -~ planning, prozramming manager

- Mr, Mir Ghaazemi - ~hief Cold ¥ill erd Poil Rolling line
- Br., Dourguly -~ Chie? Juality Conmtrol

- Mr, Sakhiyan -~ Chief Poil Converting Line

- M=, affaarnia - Chie? Sheet Pinishing dpt.

4, Bungarian Embassy:

- Mr, Zs, Kdzmér ambassador
- ¥r, J. Nagy commercial counsellor
- Mr, B, Nagy secretary
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B. Important adresses

Aluminium Pars Co.

ead Office:
Africa Ave, West Parzan st. No. 65.

T=EAN, TOAN
Thone: 22951i-%
Telex: 213056 Poil IR

Plant:
SAV=ZH INDUSTRIAL CITY
SAVEH

FPmbassy of the Hungarien People’s Reoudlic

Shahid, ~ Khaled Estamboli Ave
13th Street No. 18,

TEHRAN, IRAN

Phome: 662-800

Commexcial Section of Embsssy of the Huncavian
People’s Republic

Nailing adress: P,0. Box 8651 TEHRAN
~RAN

Street adress: Ave Mirzaye Shirazi
17t¢h Street No. 41,
TEHRAN, IRAN

Phone: dJ24-048 /Central/

Pelex: 213864 HUEX IR

Phone Coungellor; 831-234
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4, Suppliers ef foil converting materials
4.1. Water based adhesives

- UNILEVER EXPORT B.V.
P.0. BOX 105
3000 AC ROTTERDAM, HOLLAND
Phone: 010-644656
Telex: 24287
Refs Mr. A.B. var Jijk

- CECA s: A.
12/16 allée des Vosges

La Défense 5, Cédex 54-92062
Paris - La Défense - Prance
Phone: /1/ 49041234

Telex: CECAS 611444 P

Ref,: Mr, P, Lacour

- LONDON CHEMICAL CO. LTD,
121 KINGSWAY London WC 26 PO

4.2, Print inks

- CIBA-GEIGY AG.
CH-4002 BASEL
DIVISION KA 6,22
Phone; 061/376343
Telex: 62355
Ref,: MNr. G. Herres

- POLYVINYL CHEM1E
Wien, Schwarzenbergplatz 7.
A=1030 Wien
Phone; 0222/7266152 501-2
Telex; 135260 PCH A
ReZ,; ding, H, Mikowitsch







