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INTRODUCTION

The UNIDO mission in Nicaragua consists of a team of plastics expeirts,
and it was organized 1n resgonse to ‘he request by INFOLAZ, lrstituto
de Fomento Nacioral, the governmen* agercy responsible for the

development of the indusiry in Nircarama.

The team members are Mr. Alom Griff, Mr. Leslie Breden, Mr, Jean Delorae;

headed by Karl A. Rohé&, visited Nicaragua for the purpose of

i. discussing with plastic manufaciurers and convertors,
as well as government agencles and other relevant
institutions, the specific needs of the industry short

and long-range;

estatlishment of standards, standard procedures and

quality-control methods;

compose proposals for the eastablichment of a plastics
technology cenire in Nicaragua in line with the
immediete requirements of the industry;

immediate tecnnical assistance to the fabricators;

initiate a number of seminars covering the major

technical and economical aspects of the indusiry.
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Government and Plastics Industry

In estabdblishing the plastics technology centre, special attertion has been
given by the mission to the interacting domains of government, the plastics
industry, and the proposed plastics techriology centre 1tself, Consideration
has also been given ic the importance of ihe plastice consumers in the

development of the plastics industry in the future,

Government

The plastics industry is undergoing a process of backward integration from
the producticn of plastics finished goods tc the manufacture of polymers. In
view of the recent growth of the ‘plastics industry, however, increared priority

has been given by the Jovernment in the developient oi this indusirial sector.

The mission therefore, conducted a number of discusasions with the appropriate

Government and industrial authorities, (See appendix 1)

The outcome of these discussions led to the assurance by these authorities
to give their support to the estatlisiment of the plastics terhnoiogy cenire
ircluding {inancial contributions ir the form of land, buildings, utility
services and other miscellaneous expenses. The authorities agreed that there
was an immediate need to request UNDP/UHIDO technical assistance in the form

-f experts, fellowships and equipment, Details of these are given under V1,

The Plastics Industry

The plastics industry is developing rapidly to sstisfy the local consumer }
neeis particularly in the areas of packaging, agriculture and building. The
industry is facing a number of problems which are affecting its development,

The main problems are:

i. lack of standards, testing and quality control prccedures

ii. insufficient qualified technical personnel

iii, out-dated procesging techniques and equipment

iv, out-dated dies, tools and moulds

' lack of up-to-date information on plastics technology and application,

These problems were conveyed to the mission through plant visits and

orgarized lectures given by the mission members.




Pollowing these discussions it was decided by the manufacturers that
& plastics manufacturers association should be set up as soon a8 rossivle,
This new association would give its full support to the establishment of a
plastics technology centre through its members. The association wouid
also make contributions including money anc personnsl,

The mission also got favouradle response from some equipment manufacturers

in Europe to set Up a plastics equipment spare parts service in hicuragua,




IIXI STATUS Or THE PLASTICS INDUSTRY IN NICARACUA

1, NHumber of co~ranies

2,

At the end of 1971, there are twanty-eight companies. The oldest
ones are three acryliceasign factories and a wslding and seaming
factory which dates from 1950,

The first industrial plants were establiehed in 19%58-59, The
growing number of corpanies ies the followineg: 19%8.5; 1959.6;
196084 1961-94 1962-11§ 1963«133 1966=19; 196%-21; 1966-2%;
1969=267 1968-263 1960.28; 1970-28; 19071-2%; THETVC plant (Poli-
casa) dates from 1969,

Annex 1, is a guide to the Nicararuan companies established and to
ths products manufactured by thesm.

Installed ecuipment

2.1 Moldineg by compreasion

There are only two companies using this system. The distridu-
tion of the machinery by capacity is the following:

Automatic presses from 2 to & tons 2
" " of 50 " 1l

n [ ] ~ 150 " 1
total &

One of the factories makes records with four record-pressing
sachines.




2,2 Injection molding

Pive companies arc usine this syatem, and their eouiprent 1s dixtyi-
buted by molding capacity as followa:

Presoes nf less than 20 grs. shot capacity S

" from 20 to 30 gra. shot capscity -

" " 3] to 6C " " " ?

" " 61 to 90 " " " 2

» " 01 to 120 ¢ " " b

" " 121 to 15C ¢ " " -

" " 151 to 2CO ¢ " " 2

- ® 201 to 2% " " " 3

n " 251 to 300 " " " 2

" n ’01 to Soo L] " L 2

) » " 501 to 7% " ” . 2

b " 7%1 to loOO" » " 4
more than 1 kg, = " - .

n

2,3 Bles molding

Thre¢ companies use this syetes, The distribution of squipment dy
®olding capacity is as follows:

lees tham 1 1t,
from 1 to 1.99 lta.
® 24t 2,99 *
" 3 to 3.99
" & and more ¢
total

Olﬁ‘”"\u‘-‘

There is only one machime that blow molds rigid PYC bottlee of a
14ter,




2.k

2.5

2.6

Fxtruasion

This sectien is most imrortant; it comprehends eight facteriwes using
the following equipsment:

extruders ol a screw diameter of leas than 30 sm, 2
from 30 te 39 me. 6
" hon =g 8

" fon 7!. n 5
n 75" Banw 1

" g0 119 n S

* 120 " and mere -
for shoes of rotating tables of 2 molds _5
totsd 38

The majority of the enuipxent is good for preducing filv (15);
pelypropylene fiherc (Z), pipe (S). Cne wachine ie enuipped Lo
handle leminsted flat sheets, snether with crosshead die for ine

sulated electrical wire,

Totation wo.ding

This system is used by one cespany enly, with three evens, and
trey could manufacture molded preducts of vinyl plastisol er eof
polyethylene up to a capacity of approximately 2 liters.

Therroformninr

The acrylic-rign factories use the aystem of forwing by heat
sealers und compresainn, or vacuum application with an inferior-sua-
14ty equipment of lecal manufacture.

.

The continuous-automatic thormeforming has not been used yeot in

Nicaracua.




2.7

2.8

2,9

9

Poam

There ares two ¥ind of installations for expanded rolystyrene in
blocka or molded parts, One installation for convinuoug={lexitle
Polyurethane ard one for rigid polyurethano in blocke.

znainatins
One company smanufactures Formica with a press of five Pletens,

Secondary teernics

We use this term, by comparison with the tarm basic tecknics o
¢ompression, injection, extruaien, in regsrd to the finish or decoe

ration of finiahed or semi-finished producta,
There are eirsht flexographie machines for printing fila:

10 ce, of one solor 2
80 to 49 ex.two colors 1
30 to 59 " three colors 1
30 to 59 " four colors 1l

The heat seslers for bags and sacks of polyethylene are distributed
as follows;

sutozatic machines of less then 1 moter wide 6
" " * 1 moter wide and more _l_
total ?

There are some heat-sealing Land rachines that have not beon taken
into eonsideration because they are rather rudimentary,

There 4s one laminating device for film and one for emvossing., Thre

iigh-froquoncy weldinys machines used for FVC sheet are distrituted ae
followa:

higk frequency generators from 1 to 1,99 xw, &
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high frequency generators from 2 to 2.99 kv, 9

L ” ] " 3 ge $e99 kw, -
L] " L] . " 6 te more " ’
total 16

2,10 Mold-raking equircent

8ose cospanies have a tool room for mating most of their molds.
The installed equipment of fair quality cowprises:

lathes 16
drills 11
nillers
pantographs 3
hoppine

aachines 2
grinders 3
annealing

ovens 2
spark erosion 2
Plating 2

There is only one treining tool-aaking school the: makes molds, |
aecessories, and toolas, ;

3. Life and obsolescence of the equipment
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3¢1 Life of main esulpment

In industriaslized countries life of the fabrication squipzent 4g
sstimated e followe:

years
compreesion presses 12
injection presses Jto s
blow molders 3t s
oxtrudsrs 1o
¢alandersttes 15
: maltiple pletens presses 1%
high frequency welding sachines 10

In Central America these etatistics can bs {increased by using a
soefficient of 1,5 for extruders, cowpression presses, blow mol-
dore, cultiple platen presses, up to 2 for i{njection precses.

3.2 Equipment-replacement plane

Ws ®ould have to consider replacenment plens for equipment installed,

takiag into consideration the approximate dets of installation of
the equipment,

Ths following plans for replacesment would supply, theorstically, tthe
future dates for replacemsnt of important equipament,




31972-73 Injection blow roldirg) 5 cf 60 graj 1 of 90 grej 3 of 120 jrej
2 of 120 gra; T of 2h0 grag 1 of 350 grsj 1 of LSO grey 1 of
720 groi Uxtruders: 1 of 4S em, 1 of 60 mm, blowerst 4 of 1 lie

1974

1978

1976

1977

1978

1979

198¢

ter, 1 of 2 l4ter, 2 of ® liter, 1 of & 1livery

Injection machinass % leas than 20 grsy 2 of €0 grey 1 of 90 gra,

l of 120 gro; 1 of 250 gro;

Extruders: 1 of 25 wmj 1 of €0 mmj

Extrudera: 2 of 30 mz, 3 of 45 mm; 1 of 60nat 1 of 90 mamy
Blowers: 1 of 10 litery

Figh=frenusncy welding machines: & of 1 kw; 3 of 2 to 2.5 kwy

8hoe machires: 1

Extruders: 2 of "0 mny 1 of 60 mm; 2 of 90 my

Injection machinees: 1 of 3CC gres, 1 of 720 gre, 1 of 1 kgy
High frequency weliderar € of 2 kwy

Extruders: 1 of LS emy Mgh frequency welders: 1 of € kwj

Extruders: 1 of S0 sm, 1 of 80 mm, highefrequency welders:
2 of 6 kw, snd more

Extruders: 1 of 4S5 wm,

sotimating the revlacermert of machines of the saxe cepacity and at

ame price of that of 1571, and taking into eonsideratior a growth

production which would duplicate iteelf in five yeara, the miniwum

of conversion during the lapse of ten years could be approximstely

v 1 as follows at the sarme rate of growth:

the

rate of
amoun*
esetimn-

- ————y
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1’72'?3 Uss 2. ,(’O.C‘-‘Qc dollars

1974 "l.00C,000. "
1979 " 1,260,000, "
1976 " 1,100,0cC0, "
1977 * 1.,100,060C, "
1978 " 1.0C0,CC0, n
1979 " 1.100,C00, "
1980 " 1.050,C00, "

Zuestellation for new fabricating methoda have not been included here. Trey
are included in the annexes. v¢ 8la> include here new crojecta taged on
ksown techrice., 1In other words, the annual conversion should be around
one million dollera,

&, Consumption of Tlestic rew eaterialy

8.1 Coneuspntion by saterial

Tadle I gives the catimated azoumt of consumption by toms
of the d1fferent saterisls used ia 19€2, 19€3, 1964, 1967
sad 1971, <esins for Peint and adhesives have not beea
includea,




Polyethylans lcw density
Polyetlylshe high densite
Polyrroriie-e

Folyvirvl chloride *

PYC plaaticicers
Copolyrers yv2-4C

Standard rolystyrene
Polystyrene rediuz {r~ract
Palyatyrene rtigh impact
Expapdabtle rolystyrene
~RS ppd Saw
Folymethylretnacryl ate
FheBolformaliehyie ‘or
irpregrating
Prenolformalienvle wrowder
for molding

Felawine for impresmsting

Melarine romder %or nolding

Poiyeaters
Folyurethanes *°
Polycarbonate

vher

* PYC fer plastisel
*s rigid Y2

- 14 -

TARLE I

1962 156% 1,6L 1069 1971
Phn 482 10€7 1cc0  1.838
- - - 35 298
X 200 113 770 809
Ly d L8 o948 %0
22 b2 12 2ho 8so
- - - A8 )} |
cos 18
79 1%6 36« ‘e 104
9 154 365 ces &0
- - - .es 110
3 2.5 L) ves 8.5
- - - coe 1D
- - - see 110
- - - - »
bb 38 %0 .o 63
- - - - 90
- - - - 6,8

- - 3¢ - -

B3




h,2 Consuaptien by fatricatinra ~rocess

Table II gives the conmsunrtion by febricatirg procens a'a Tap the dise
tributien of the i1{fferent recine fur 1371,

The extrusion process cousumgtion of .. tews fer thia year, which
18 75 pereent of the t-tn) consusption nf remina, Raoif of thie eon.
susption wau ueed for ;o0.)ethylere res.rs, re-cent for fitrileted
pelirrepylens, ardl>,% percent for =nee meldi~¢ a4 an 12.5 sercant

for piove and profiles.

Injection-scl1i. g consumpticn was 45C teas, wrick s 1( rercent of
the to*al conausrtien: lueing, exp.i.ied, lasinates represent 5
porcent of the total,

gatle 13

Senmyeption ©f vlantic materin'g by prosees fop 171

B T =




Materiale c

FF fcr
imprenae-
ting -
OF=VF for
imprer:s
ting -

or-my for

moldirg 28,

Folyestor -

tlexitle
pelvur-thanse

rigid relyu-
rethare -

Pelvcart onate
Other -

8 .

- 16 -

- - - - - - - 1‘0 - -
- - - - - - - - 6’ -

- - - - N - - - - -
20

- - - - - - - - -

- - - - - - 0.5 - - -

ta
»3

Totale 29,8 5 3¥2L (or WAL 17ko 2cg 8,5 L52,5 P0c €3 20 207 70

v t
- 2
ok,

Ceodoe:

seapression selllng

reseorvis

pipe sad prefile extrusion
fibrilated extrusion
outrveion melding for shees
emtrusion of film

fean, e¢xparded products
vaswus fereing or lew pressmure
injection welding

high preseure lasinates
reinforced plastice
rotetion meolding

blowing
Aigh frecuemey veldiag
ethor )
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b.3 gonsuartion tv a-rlicntien

Tadle II] gives the cistributien of conmumption of plantic zaterials

asong the 4iffere-t mactions of anplicacion.

TAPLE IT1

CONSUMPTICN CF FLASTIC MATTITAIS PY ATFLISATYIQN 8 CTUONS (1971)

rlications
pe 78

natruction
rniture

oeo
ckaging 163%
:riculturc 100

H
fice, achoel
ve-leing
Lep

q

I T™he ‘ajer ueer of PYC 1s the shee iadustry, just shead eof pipe.
usinly ueed for heuseheld itens and teye.

¢e strustioen.

eack oene, 7 percent.

PELD PEHD rP

1%
148 618
125 176

tet 1 consurption of raw materials,

Y2 FS PSexp PU'¥a

233

26 107

309 12(~1)

10

14

L 15(c7)
82’(-.1)3
27 .4(a. 1)

3% 3 (Gp)

22

v dees net juclude vlseticisere.

| tiona aprrexiwetely 6.% percent of the total,

e.s

FC PF
1% 112
&
13,8
0.5%
13

UF Mv

Folyester

fC

7 total

SIS
]
-

10 52

The sost impertant eecter 18 pasckaging, which represents sluest 55 parcent of the
Cenetruction comes next with avoroximastely
12 percent, efter this, household iteme snd toys with 10 percent, nire and shoes,

Agriculture rerres=ents only 2.4 vpercent, and other avplica-

| Vest of the loew-density pelyethylene goee to packsging: the sesse for polyproprlene.

FPelyetyrene is
Sxpandsd pelystyrene is eostly ussd in
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Tables IV, V complete thias study,
TARLE IV

DISTRIEUTION OF CONSUMPTION OF PAw MATTRTALS PY FROCV.3CTS

Extrusion ef fila ¢ 37.8 percent
Fxtrusion of fitrilated
PP 13,9 "

Extrusion 69.2 percent Extrusion of chee

solding IVC 10,0 w

Extrusien of pipe

and prefiles 8.4 "
Tajection molding 9.8 "
ligh-preseure laminates (Forsmica) 6.3 "
Blow mnlding &5 "
Expanded &3 "
Pigh-frecueney welding 1.% "
Keinforced rlastics 1.4 -
rotation molding 1.1 "
Recerds 0.8 "
- ®lding by cempressien 0.6 »
Vaeuus formed 0.2 "

Cther M "
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TARLE V

DISTRIRUTION OF COUSHMPTICK OF Ri¥ KT RIALS FY TYPF OF poncves

Packaging 52.% percent
Conatruction, furniture 12,2 "
Neusehold articles, toys 11,2 »
Sheee 10.3 "
Pipe 7.1 "
Agriculture 2.6 "
0Office, achool, articles 1.2 *
Advertieing 0.2 ”
Other —

100 percent

S. Imployess

5¢1 lIsportent

By the ond of 1971, the nueder of peovle ewyloyed in the fa-
bricating isdustry of plastics wae 926, as fellens:

Techaiciane 18
Workers %
Office workers 127

tetad 926

Por the year 1964, 1t was as follewe:

Toshaiciane b
Werkors 333
Offiece wcrkoers 64

tetal h02

L}

™e resiue in duetry empleys about 176 peeple: werkers 131, and
office AS,
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N
.
~J

€x31led and ungkiled lator

The later force fer the plastice fatricating induetry ies dietri.
buted in three catesories, includirg sn sdéitionel ene, which 1e

sold-rakiny yerscnrel,

unse¥..led w.rkors 378
sewi-rkilled workers (operateras) 292
ak411c4 workers (orefessionale) a1
meld wmechanice 20

totsl 781

Training of personnel

The wajority of the {ndugtriee are in the poci‘ion te train their per-
senriel ineplant, but seme indu .tries would vrefar to have a center ce-
ble of trainine un-killed -easle., 7Tric center should be ready te
accept the future factery ereratere sn¢ train thes in ¢ motter of a

fer days about

1, the iwrortance of fatricating mrchinesi

2. terparature, yressure, ond the effect of these o
plantic sateriale;

3. basic characteristics ¢f the meet ivpertant ples-
tie matarials like rigid and plasticised FVC,
pelyethylene, pelyetyrenet

&, hew te eperate a machine;
5. the wainterance of suchinee in orier to kecp them ia
geed working conditien, and te avoid damagee.

O the other hand gkilled werkers snd meld wechanice eould alse take on
edéitional couee in molds and teols (prejecte).




Panufacturine facilitiesn

Preseatly a asjor portinn of the existing equinment 4o - +-3e.
and ahould be repleced, hewever, thare is another s zealle pert ahie* cauld
b8 brought up to date by rartly rebuildirs, usirng standurdized elosen -

-

which may be made uvail:stle witdin the acove of UMI™ ' aasietance procy o,

It 18 alac obvioum, however, that an extanrive educati~n.l and trairins

progrss is necasaery in the followiang fielda: equipsent nandline, to-l'ne
asd tool des.gzn, production rrocrazming and statistiecnl quality controi im
ordar to ieprove the sll-over affieiency equirment-wise and the quallits esn

far ae the finiched producta is concarnd,

Quelity control of finiehed producta

In order to irprove the sll-ovar rerformance of the plastiecs favricatire
industry nroductewise, nuality standards ousht to be issue. and imriece:r tod
48 80on as possitle. Also allowing the induatry to Secosme corperitive
export-viae, WNith the help of a plastica technology canter and corpatent
repreasntatives of the induatry, such quslity standards could easily b%a
comprsed and adoptad,

Testing of raw matarialg

The sbsence of any test procedures ragarding plsstie raw sateriala is en
importsnt fsctor and has sigrificont impact on equipment parforzance and
quaiity of tha snd product it, tharefore, is conasidared to be highly desie
reble to ieplemant atendsrds and standsrd nrrocedurea for raw matarials aa
wsll sa finiahed products in line with the specifications drafted and al-
ready sudxitted to the Chamber of Industry. 1In addition, hes'th and sa-
faty standards should b reinforced, which relstes specifically to F L D
Administration regulations.
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Quality of fininhed producta

The quulity of end products, and this relates to finished as well as
seri=finished vroducts, is telow international standards in general,
however, a sizeatle portion of the products exarined by the Mieaion
must be clasaificd as fair,

The rajor rea<cns for the low level of quality and also for the low
outrut rate, production-wise, are closely linked witt facts and
findines dealt witr 4n Faracraph V 4n this rerort, however, the ex-
panse of stondards ar< guelity-control cethods, raw material and

product-wize, are unguestionadly prinmarily responaible,
Conclusion

Tarking into aecount the raridly growing consusption of raw mate-
rials, the expansion in the fabricating and applicatisn areas, and
the steaiily increasinz rangae of plastic end products, Nicaragus,
and this also arplies to the other ceshers of the Central-aszerycas
coreon Yarket, to the best of the knovwleige of the Vigsion,is only
able to handle exi:stimi and future protlema if the needa of the

plaztics industry are deslt with in mccordsnce with the prceedures

definad in Faragraph V of thia report,




IV SPECIAL ACTION PRQGRAM OF THL ZXI"RT GROUP

CRNRY T

Been after taking up work in Nicararuu, and afeer elarting to
give technical assistance te the plesiice preces=irng indurtry,
the UNIDC miasien came te the conclumion that 4% wou'd be
highly advisatle to hold at leact u ldrited nuxber of 4rf¢rmxue
tive seainars limited to one & day sach, aud spresd over s me-
ried of aprroximately two wenths to

8) 1lecture to the permarent reprecentative of :hn
industry regarding woerld-wide develepmente
in the plastics fabrication industry, inelu-
ding precedures and the developuent in the
Tew material areas, and

b) at thie eccasion, get the induetry ea a whele
tegether en reund-table dtiscussions.

The results experienced are mest enceuraging and, therefere,
it seens te be mest desiradble te get vest of the sateriale
ssmvesed for these lectures, printed and circulated by UNIDO,
threugheut the developing ceuniries,
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V. NEEDS OF THE PLASTICS INDUSTRY OF MTCARAGUA

a)

Application engineering

The neceds in application engineering are manifold. The
most immediate need is for the application of plastica in all

packaging areas, for example, in meat and food processing.

Besides health tenefits, other advantages are also gained by
wrapping, for instance, more consumer appeal. Another
important area of application is in the paczagzing of produce.
Plastics will reduce the shipping costs. They will also

prevent rapid decomposition, and thus preserve the food longer.

In housing, and specially in the area of low-priced
shelters, plastics become more and more the key material
world-wide, especially in develeping countries, plastics materials
offer, besides low cost, a number of other advantages iike
unsophisticated manufacturing method: and semji-finished
products, simple means of installation, excellent temperature

shielding, etc.

In Nicaragua so far, no major efforts have been made to
introduce these materials in an industrialized mamner. In
housing they are specifically needed for the use of plastics
in building and construction.

As far as the application of plastics in agriculture is

concerned, immediate steps should be taken to introduce
packaging-in-the-field progras 1¢, plus other applications like
the production and use of plastic foam as a soil-improvement
additive, and plastic film as a shelter,




The government agencies in connection with the plastics
indubtry and the proposed Plastics Technology Centre, should
immediately sublmit requests to UNIDO in this particulsr area,
It also seems to be desirable to expand the use of plastics
in irrigation and similar applicutions. This also applies
to the use of plastics in appliances,

AT .. AL . o e Gl oL el L
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VI PROPOSAL FCR THE FLASTICS TECINOLCGY CL%TiR

The screening of the plastics-fabricating industry in Kicara,us has
been completed,

The major reason for this progran was to identify t..e neeis of the
pPlastic fabricators, in order to specify clearly the layout of s
pPlastics technolosical center in order to eneble this inatitute to

aerve the industry in accordance with the requirements,
The findings sre as follows:

l, in the ficld of processing engineering, equirsent handling,
molds nud mold deaign, extereive efforts seem to be necessa-

ry in order to optimize production runs and output rateeg

2, the absence of standarda and test procedures zust be elimie
Bsted as a asjor etep towarda quality control amd product
improvesent;

3¢ taking into account the rapid industrializstion of Nicara-
¢ua and Central Awerica ss a whole, extensive offorts must
be made in the area of application onginearing and product
selection, specifically in the field of the use of plastics
in building, agriculture snd packaging;

&. the obvious needs for highly skilled equipuent operators
snd production supervision calls for the introeduction of

training schemes in the verious section: of plastics fa-
brication;




- 27 -

3¢ the art of mold daasign and mold-marine sre the cnior factors
for the manufecturins of high-auality and low-cost ;roiucta
and must be proected in due couree with th . exransieor of the
Plastics industry. This relates specifically to mold deergn
and standerdirzetion of toole and fixturesy

6. the mission recomaende elso to check on a laboratory level
all incoming raw materislas and semi-fini-red produets in ore
der to elirinate ranufacturine rrobless and other errora urue-

TTTY only detected after the waterials are ;rnceesed slready,
or during conversiong

Thsse fintings are releted to the ennditiope focrr4 regarding the l{cara-
guan plastice industry, but they are elgn representative 0" the adsolute

sajority of plsstica convertors im tre whole of Central ’nerica,

It 1e the fire opinion of the niesion that the »'ven situe®!ow urcertly
oalls for the estasblislLment of o rlastics techrolopicel center in Marioup,
faeilitated to hanile the problema of the rlastics industry lined ocut Ye-
fore. It should consist of ithe followinr sections:

@) teat ladorstory able to handle raw materiols evaluetion, f{nstruc-
ting on corpounding, esrrving ocut all aecesary work on the P %
D (Yood end Drup) requirements, and physical snd chemicel teats
goaerslly deacribed «e quality control,

) techaical eesietance in the field of arrlizetion engireerinr,
preoeessing, equipment selection end saintenance, tooling, inclu-
ding deaign of wolds and fixtures;

¢) training fecilities in highly sophisticetad processing areas
which, furthersore, will be dealt with ssparately,
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The ninimus staff rsquired will comsiet of cme sonisr engivesr wit! s ell-
around backsround proceseing knowledpe of quality sontrol, steadardes and
test rrocedures. He could aleo be resroasidls for adsiaistrstive ratters,
if such occeur.

Ceet peor year: apprex.
98810,000. dsllers
Cne ssnior manager in charge of technical
sseistance to the dndustry well-experienced ian
Plastica fabricstios end processisg. Ne shewld
8leo te adle to organize in-plemt training pre-

grans. * §,000. dellare

Experts on equipment selestion and plent layemt

vhith zay be drawn fros eutside, based eu reqifye-

mentas, ® #10,000. dellars
The sssisting persomssl sheuld seansist of sane fo-

R:186 assistant to the adainistreter, alse hendling

socounting amd kesping all recerds. " ® 8,000, dollave

¢ .t ferale opersator for labtorstory teating, eote. "o 3,000, dellare

One male operator iu ¢hsrge of :he seehise shep

snu assistimg im ths laberatery whesever required. " 4,000, dollere
Ot: . r coets (effiee) 3,000, dellare
Potal 102,000, dellare

L 1




™he oquipment prepesed, ineluding Milding, fastellation, L6 enecifict as

felleve:

1)

_?‘4_

Laberstoriey

8) ene UV - apectrephetoncior

8) eme IV . infrared srectrophotoneter
(a) sad (V) (apprea,

) one refrectoneter (apypres.

€) one recmete: (ewprex.

) one IT° celorimeter (:IP°FC) (eapprew,

€) one sensiatorseter (apvren.

®) oue {njeetion-aeliing nacatine #ith ¢ ” o8

sapasity (aporex,

B) oo o0ld for test srecicens (a-weon,

1)  Dbesting scutreent for selde (ansror,

J) e serep-eill (appres.

B) one viscostitv-aeter “radender (approv,

1)  ene thersestet (eppres.

8) IP < seed (arpresn,

a) tensile-teating deviecos
- OR0 slonpation-testing ¢evige (evpren.
- one iepast " *  (opyren,

@) oentinaencies on the squipment (appren,

V12,77 C, doliars

- w.
" 3,000,
" 2,000,
“ YL, 800,

"2, %C,
" 2,000,
"1,
» 1,000,
- &,
R 4 o
"N, 2%,

" 3,000,
. P . A0e,
. ~e

VN -, dellore
AR

»

e




2) Procoasin! gquirment

1)

?)

3)

)

%)

6)

?7)

L))

9
10)

11)
?)

13)

1)
?)

one twceinc! extru'ler with o scpew

Pk diameter lenpth v8822,¢600.
tec additional screws * 3,50cC.
one eheet-iie of 5C” ri, wide and shaet

thieknese tetween € and € of, including

ecatrol cabinet * §, 000,
one take-off system suitable for the

ofcrementioned akeet-die (epprox. "1l1,0CC,
one tubular-?ilm die for 1ight and

heavy-duty f<lm wit! a maxisus diaseter

of 3/ ¥, (aprrox, * 3.,
ove filw-die for smltirly filv (three

layere) (avprox. * 5,000,
one adlitions) extr:ier for maltipely

operetion 1 1,2 1ach screw ani 12 digreter

length, (a~prox, *14,cc0.
ons uriversal filr take-off (avprowx. * 7,%00.
one drying oven (arnrex. " 1,%0.
orc rotational-castin: wmachins, eble

to handle 1tems up to 500 liters (apprex.

eapsecity "h0,000,
one rotati-nal-caetinr mold (approx. " %00.

e injectionblew weliing device ottachatle
te the teotin- sashins in the lebarstory (apprex. b,000,

soatingsneies ‘or precessiag-squipment (apprex. " S 00,
65,500

g e

at .
oae trassferser of 100 ke. (appres, . * 3,000.
installstion of oquipsecat (appres. 2 2.00C,

dollare

dollare

dollars

dollars

dollere

dollare

dollere

40llars
dollare

dollars

dollare

dellare
dollars

dollare
dellers

F——




Total isvestnreats

tien

The operation costa (eut of posket areadiag)

4)
»)

¢)

»)

Forseanel

Floer apace - 240 a2 (1nsluding airecond’-
Sioning, 1ight and slesning)

Utilitiea (includes elestricity, vater,
oempressed air)

Centingensy

Total eperating ooete Fer year

oitheut depreciation, equivalent to

9883C,0€0. dollars

2 3,000, dollars

U8342,00C. dollare
* 3,00C, dollare
* 1,5C0. dollars

» 3900, dollars
988%0,000.
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The Flastics Technology Certer will be catatlistrd by INVOUAT wiln tle
objectives descrited before. It la a ncn-executive bedy iz all sannrs

other then its own interral manarewent,

The PTC will also act as a bridge bhetwuen the Suvernsent and private
interests in the plasticn industry. It will slso bhe a connecting beulr
Letweern the industry, tha universitiea und other crivrationel | naticrs i
or internaticnal training institutiors translctin: Lhe industry's necas
for manpower in both, quality and quantity to tho univerritiens and 1na-
titutes, and adviming the industry on future raquiresenta of treired

personnel,

It will also act aa a catalyst to promote much clomer contacts tetweer |

the industry and the universitics than what exists at present,

The PTC will contact and coonerate with similar bodise ir other eountries.
It will set up and maintein rtatistics and sn imformation center on plasa
tics for the benefit of 1ts members which should, im thre interests o

gocd public relatiorns, be svailable to other interested tcddea rithin re-
asonable limita, Thie center should also undertake publication of buliew
tins and should promote vublication of appropriate infor~ation and erti-

cles on the plastics industry in other Journala and sugazines,

The educational prorran of the FT7, speciaily tne guidelires on geminara,
training courses, professional seetin-s, etc., ore specificully outlined
in the suggested working plan. The location of the TC should rreforably ;
be in Managua. IXFCNAC will make available a auitable eite for the PTC
building. The Plastics Technolory Center will be incorporuted as & foune §
dation in accordance with Nicaraguen laws, ;

N O e NS M s
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VII GUCAISTIONS FrR CRRING SCIVM "¢ OF PRE FLASTINS TroMEALOGY CLNTOR
IK NICATAQMA,

The UNIDO mission in considerstion of the abovs-mentinned s$tuaticn
will suggest the follosing working plaba for ths eterting peried of
“. PIC.

a) etaff of the Plastica Technology Center deseribed under
the proroaals of the PPC on page

%) working plans for UNIDO evrertes:

ths project ranager will be aveilatle for a period of
three years with intervals of six months per yeari

the senior engineer technical sssistant will stert
fell time the middle of 1973, after the firat pie-
ees of squipment of the PTC are resdy for opersiion

the squipment-gelection expert will be wmade available
by UNIDO on rejuest fros case to casej

- the VNIDO team mewdere vill slso be fetive in rchesdu~
1ling of eeminare and conventions, invitationa to par-
ticipants, and act as s cooriinatine fector for long-
Sera training echeses,

They vill vieit rew-materisl fetricatirg plante im order to asoist thre
industry in the field of procesese, aprlicaticm, quality control of
plastics and plastic srticles. They will also prograe ireplrrt treining
oourses. They vwill actively asaist {n iasplementing atandards an- teet
presedures for the Nisaraguan as well se the Centrel-Azerican rliciics
faduetry in ccoperstion with the standerd iastitutes whieh are nov in
_lho prosess sf getting established.

L4
.
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RECOMMNENDATIONS

1,

2,

3.

4,

Se

The government should submit as soon as possible 2 request
for technical assistance to UNDP for experts, fellowehips and

oquipmeni as described under Vi,

Prior to the implementation of the project, suitably qualifiec

technical personnel should be trained abroad,

The new plastics manufacturers associatior in co—-operation
with its members, should orgarize an in plant trairing rrogramme
at member factories. Thie training programme should be later
co-ordinated with the plastics technology centre's own training

course,

B;—lwa of the plastics technology should be established.

Steps should be taken to co-ordinate the plastics technology
centre with those organizations which might effectively contribute
to the work of the centre, These organitations include:

The technical training centre in Leon
The educational centre in Managua

The universities in Managua
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APPHIDIX

LISTA DE ASISTENTES A REUNION CELE3RADA EN EL BANCO CENMTRAL

EL 26 DE ENERO, 1572

PARA TRATAR DE LA FUNDACION OEL CENTRO DE TECNOLOGIA DE PLASTICCS

Dr. Roberto Incer
Dr. Jorge Arsijo
Sr. Eric Ericson

Dr. Karl Rohé

Sr. Mauricio Robelo

Ing. René Lacayo

Don Alfredo Palazio

Dr. Luis Mejfa Gonzéle:z

Lic. Guillermo Lugo
r. Adolfo Calero
Lic. Donald Spencer
Or. Orestes Romero
Lic. Lucfa Meding
Ing. Bayarde Cuadra

Ing. Oscar Stadthagen

Presidente del Banco Central.

Presidente del Instituto de Fomento Nacional.

oNuDI
oNvDI

Representante del Presidente de la Cimara de
Industrias.

Representante de la Gremial de Pl1&sticos de
1a Cémara de Industrias.

Presidente de la Cimara de Comercio.

Coordinador de Organismos Internacionales -
Ministerio de Economfa.

Instituto de Fomento Nacional.
Cémara de Comercio.

Gerente Policasa.

Cémara de Comercio.

Banco Central.

Instituto de Fomerto Nacional.

Director del Centro de Productividad Indus-
trial - Cémara de Industrias.
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