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According to the Job Description and on bacse of the discussions
and results of mv visit 1n sporing 1984, I have prepared orsvicus-—
ly to the viesilt:

4 biblicgraphic research concernina the 1tam 1 of the Job
Description (fabrics ccating and the relative ceoating resins,
auxiliaries and dves or organic piagments).

A studv of the meost representative and 1mportant cublications
in this +ield and preparation of the here attached resumes for
mv lecture and discussions in Shanghail.

Using the patent cards of the dves produced in China - recieved

during mv last visit - I have defined the specifical technical

properties of each product as well as the fields of application
and application methode best suitable for each vroduct.

From thise studv I worked out the technical profile of each
product in order to get a basis for promotional actione - not

only for domestic sales but also for export of Chinese dves \ N

based on there technical propierties. what has been finally one
of the main aspecte of the discussions in China.

Due to the fact that 1n the dveing poraocess=2s will never be
emploved single dves,. I tried to find out which would be the
best =0 called "trichromies" with the best chances to perform
on bulk basis using either only chinese dves or compbininc these
with foreian praoducts.

Although 1n the dicscussions during my last visit and according
to the Job Description, our partners in China have been espe-
cially interested in the disperse and reactive dves. 1 also
worked out a similar concent concerning acid and pre-metalized
dyees for w~ool and polvamide and specially for si1lk as well as
tor vat dva2g for cooton. viscase and silé, 2ll these kind of
dvyes been oroduced in China.

A review o+ the newest technoloqiles. specially based on deve-
lopments since mv last visit concerning points 2 and 7 of the
Job Descripotion has been necessarv 1n order to keep our part-
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ners i1nformed about technclocies which have alreadv been alrea-
dv 1ntrcoduced i1n China bv suppliers of dves and chemicais, of
textile dveinag machinerv. of laboratoryv equipment and ot elec-
tronic control svetems, That has been verv usefull because our
partners attached to the Chemistrv Ministery don’t alwavs re-
cieve the best information and speciallv the latest 1i1nforma-
tione about new technolooies emoloved bv the textile dvehouses.

- In this preparation I tri2d agai- to fi1nd for each 1tem a
compromise about €cientific acknowledges and practical market
aoriented technical i1nformations which allow to put priorities
concerning the i1mportance of each test method which can be em-
Due to the general lack of knowledge on mathematic statistics
which normally have those people with chemistry backarouna
(and 1in *hi1s aspect China is not Jditferent from other coun-
tries) 1 also prepared a documentation allowing me to qgive
instructions on mathemat:c statistics, which I added toc the
proaram.

Visit

The first dav of mv activities 1n Beiiing. after the visit to the
UNDF, I had an interesting meeting with the representatives of
the management of the Textile Academy of the Ministry Of Textile
Industrv and with the representatives of the management of Fo-
reian Affairs Department of the Ministrv of Chemical Industrvy.

The Textile Academv of the Ministrv of the Textile Industry has
been very i1nterested in the technologies wihich can be emploved 1in
som=2 equipment the Textile Industry hae alreadv receilved in
China and 1 +tried tc give an overview about the new trends.
especially concerning the use of dves produced i1n China. Regar—
ding the different fibers. I paved =pecial attention +to the
blends polvester/cotton anu polveater/viscose using continuous
dyeina methode and batchwise dveing methods. pointinaga out the
necessity to 1mprove the flexibility of the praduztion. The
market requiremente .espec:ally in China. where fashion plavs
sust now a very important role, moves very auick from standard
production of big lots to a large variety of etvyles. colours.
designes etc.. that means that i1n the future more and more will
be dved small lote. The biggest problem in the future will be to
keec the dyvehouses verv flexihle 1n the oroduction withou* lesing
productibility.

Due +*o the fact that the market requirements ask more and more
for a very prezcise renroduction of caolours. a laot of corrections
are to be made with the corresponding loese ot productibility and
an increase of the croduction cost. One of the main goz2ls what
has +to5 be worked cut toaethner with the Chemical Industry 1e to
find che way ta choose the products which allow hiagh reeorcducibi-
lity of ehades and. concsequently., &void corrections of batches. I
will send to our partners of the Tertile Academv 3 liet nf inte-
resting publications (&llrezldy done) and theyv will asy me then
for copies of the mout representative papers.
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For mv discussions with the manaqement and representatives 2f the
Foreiran Affairs Department of the Min:stry of the Chemical Incus-—-
try the copies - provided bv Mr. Sissinagh - concerning the Pro-
ject Document from November 1984 as well as the Frogress Faoport
fraom June 1995 prepared bv the Shanghai Dvestuffs Research Insti-—
tute have been very useful. It was a pity that I did not have
this documentation earlier because 1t wa2s verv useful to have a
look at the goals I had to support during my vieit 1n China.
Consequently, I had to studyv in the depth these documents 1n the
same evening in EBeiljijing before 1 started mvy visit to Shanghai.

In the future 1t would be more convenient to equip the experts aon
such missione not onlv witn the Job Description but also with
more documentation about averview ot the complete prasect and
importance o+ their specific job in order to fit better the fineal
goals of such missions. F_~ the first time I got a more detailed
information about the realicsed and the planned adguisitions made
by the Shanghai Dvestuffs Research Incstitute concerning labeorato-
ry eauipments and especially concerninag the pilot plant. That is
very i1mportant 1n arder to recommend the bhest use of th2 on hand
equipments and not let people dream ot other equ:pments which can
be discussed toaether as a future proiect, but doesrn’t help to
resolve the i1immecizate problems.

In the 1nternal discussions in the Shanghai Dvestuff Research

Institute we have dealed following pointes:

- dveina of cotton and viscose with direct dyes: verv i1nterecsting

laboratory work was presented to me concerning dve behaviour of
Chinese2 dves against foreign dves, especiallv a verv well
introduced Japanese trichromie. Evaluation o+ cthe dveing pro-
perties aof this kind of dyes: compatibility., migration rate,
exhaustion rate. optimation of the needed quantity of salt for
the best vyield depending on the dve as well as on the dye
concentration used 1in dveing, criterion to choose the bpest
dvestuffs allowing a ton-in-ton of the blends cotton/viscose,
Tastnesses. limitse of depths in order to fulfill the reauire-
ments of the market concerning fastnesses for each principal
kind ot endproduct.
During mvy ectavy laboratory trials were made according to my
instructions 1n order tao illustrate the mentioned properties
and 1in order to allow a better placement of the Chinese dve-
stuffs against foreiagn competition. Basis toc establish uwseful
promotional material and highlines to conduct bulk trials 10
the dvehouses of their customers.

- reactive dvestuftfs on cotton and viecose: taking 1in account the
differences betwaen these vind of dvestuffs and the direct dves
the <=ame points have been dealed as mentioned above for the
direct dves. At present the class:fication of these dvestuffs
1s made according to the chemical constitution but I recommend
to retouch this clacssification acceordimg to the apelication
properties. That will allow to reduce the five different agroups
of reactive dvestuff produced 1n China to only +three ocroups
with well detined applicaztion fielcs.Sc it will be easier to
1ntroducse these dvestuffs 1nto the merr2t and will s1mpli1fy the
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understanding how to use these dvestuffs bv the tertile 1ndus—
try.

For these dvestut+$s and accorginc to each class ot dve . oObDt1-
mal quantities of salt as well as cof alcali have to be esti-
mated 1n the laboratory trials givina complete information 1ip
order tao guarartee the best results concerning reproducibility
and vield. We worked out a mathematical model which allows to
test the accuracity of the laboratorv trials and the nrepara-
tion o+ tablee to be proposed to the customers. Special com-
ments have been made concerning the market seagment *the best
apprpeooriate for the promotion for each kind of reactiv dve-
stuffs,

Diceperse dves for FES-fibers: <epecial attention has been paved
to the stability of the dispersion. the main differences be-
tween the powder and liquid brarnde. the application field o<
these twa ophvsical forms. the factors whizch 1nfluence the
dispersion stability and the test methods to check i1t in order
o 1mprove the qualitv of bothe: products and dved tevtile
materials. E:xplain the best tests for quality control of prc-
duction of powders and liguids., for developement of dves with
better stability and dispersib:lity, #or testing the dispersing
agents and drving conditions, chemical and phvsical action of
the dispersing agents - specially lignine sulfonatee - on the
dves .

For all the methode used to test dvestutrfe I have pointed out
the necessitvy ta establish three blocks of test methods. accor-
dinag to the goals respectively areas 1n which the methode have
to be applied:

a) test for guality control of production: simples and needincg
short testing times. A complete coordination has to b2 achieveu
between the tests for production in the production plane (dve
makers) and the tests used 1n the Institute for qualitv control
of some special dves. 1ncluding the lote for euport.

b) for the development of new producte: in grder tc establish
which kind ot tests have to be used I pecinted out the importan-—
ce of listing of properties accordirn co the scoce of the
producte respectively of the dvecstuffs to be developoed. It 12
very useful to establish priorities and eventually to weigh out
the 1mportance of each property. In the folloving step has to
te defined which are the best tests to assess the corresponding
property, checking according to these tests the mark 1eaderes
resp. the products now used 1n the dve houses. Afterwards it
will be eazier to accomplish a screening of the products deve-
lopped bv the organic department cof the Institute. The whole
work 1 additionally a very good bas:s to prepare the promot:on
materi1al +or the i1ntroductian of the chesan products on  the
market., trving to design a product profile.

c) More sophisticated tests, which normallyvy needs more time,
has to be reserved to zlarifv behaviours. to euplain relation-
shipo and support the results related tao b, 1f¥ the appliczation
“~est methods are not able tc get enough transparency concerning
differenciation of products.

I bhave used <ceveral 2vambples of works etill rurnning 1n  the
Ingti1tute to show 1n which cases the €0 ¢zlled anclication
tests or the scientificz2l tests have +o te emploved.
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- Dyeing of poliester/cellulosic blends: basec on the discussions

concerniqg each single fiber (see above) special comments have
been added concerning the interaction between dvestufte for
each fiber of a blend, the wav to check this interaction and
the technologies emploved in order to minimize the negative
effects of these i1nteractions. Special attention has been paved
toc new technologiee allowing the dosina of chemicals to the
dveing svstem and to the description of new peripherics and
electronic controls already in ucse in some mills in China. with
additional comments about the reguirements on aves and chemi-
cals for take better profit ot such technoloagies.
New j;apanese reactive dvestuffs for celluleosic fibres with an
acid fixation (without alcali): these relatively new dyves have
been chemically reproduced in the Institute. The convenience to
sperd only a limited time studving this kind of dyestuff takina
1n account limitations 1n the practical apolication of the dves
has been discussed in the very depht. The csuppliers of this
dvestuffs have introduced these products in the ch:inese market
claiming there easy application method. According toc my estima-
tion. the 1mpact of this dvestuff has been even bigger 1n China
as in other <ountries. There chemical structure is expensiv.
I have tried to fill the gape of information concernina the
real 1moortance of this dvyecstut+f in the world market. dicscri-
bina exactly the properties of this dvestuff 1in comparation
with the normal reactive dves. Nowadavs. 1t is still toc earlv
to ellaborate a complete ;udgement about the value of this new
development of Japan. A lot of other important fields car be
more attractive and more efficient far China as the study of
this brand new kind of dvestuff which presentes 1n epite of the
apparent advantages also disadvantages - reproducibility, pos-—
sibility to control there strike. chlorine fasteness -~ which
have to be assessed verv well before spending toc much time 1in
this field. That ie a tipical example from cases which are very
interesting from scientif.cal point of view but it 1s not sure
that they can apport a big support to the goal of the project
between the UNTF and China:
"to strenoht research and develooment capabilities of China
in dvestuffs and organic pigments and their appolication
technoloay. 1in order to substitute qQradually imported pro-
ducts and outside services throuagh local products and local
capabilities”
An evaluation o+ the potential profit of the developom nt work
haes to be also a baszis in order to establish oriorities.
Dveing of cotton and viscose with vat dves: these dyestuffs are
getting more and mare 1mportance and an i1ncreasing i1nterest 1n
these dves has to be exspected. <specially due to the rastnees
praoperties (impartant fact for export). We discussed the basic
technolog:es for applving these dyestuffs and 1 recommended
to the Institute to get more experience in the laboratory as
well as in the bulk production. The finishing of these dve-
stuffse - more o l=2ss si1imilar to the finishing of disperse dves
- hae to be well studied taking i1in account the two main fields
of applicatiaon: continuous and exhaustion dve svstems.
Dveing o+ wool and FES/wo0l blends: th.s field has been par-
tiallv neclected by the Institute. althouah dvestuffs for wool
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are produced 1n China. The properties of the ac:id leveling,
acid millinao, premetalized and reactive dves for wool have been
discussed 1n detail. presenting and describing the behaviours
and propi1erties to be tested. Dveina processes and dvyeind
equipments have also been presented and discussed. paving addi-
tionally attention ¢to the special bebhaviour o+ the disperse
dves 1n this application field. Specific testmethods as well as
specific profiles ot disperse dvestuffs for the blende polies-
ter/wool have been explained and defined.

Dveing of silk: due to the fact that for thie fiber will be
emploved a similar range of dvestuff as for woel and going out
from the importance of thie fiber in China, specific comments
concerning again the profiles of the dvestuffs for this fiber
and the test methods to describe the behaviour of the best
appropriate dves have been presented.

Auxiliaries and chemicals for dveing: for this field and accor-
ding to the Development Proiect of November 1984. this item has
to be dealed by another expert. Nevertheles. it has been very
convenient and necessaryvy to take into consideration the auxi-
liaries 1n dveing processee 1n the discussions and presenta-
tions concerning the i1tems mentioned before. Examples related
to development of new products, in the above menticned wav.
have been also explained in the case of dveing auxiliaries. The
reasons the behaviour o+t dvestuffe can be improved or even de-
creased according to the auxiliaries used 1n each commented
dyeing proceses. has been discussed and precsented with some
additional comments concerning chemical constitution of this
products.

Filet plant: big progressee have been made after my last vieit
concerning equipment in the pileot plant. In the field of varn
dveinag 1 have made some recommendations in order to improve the
possibilitv to test dvestuf+s as well as to pepare demonstra-—
tions +for the textile induztrv and/or the studv pf problems
arisina 1n the bulk production. We established together a
catalogque of performancees which have to be required from a varn
dveing machine allowing the use of these equioments for tests
as well as for emall production ( e.g. whole <spindle with
several packages, which behaviour i1s completelv different as
the dveing only one package ).

Other comments have heen made concerning ancilliary or periohe-
ric eauipment for dvyeinqg machines 1in general allowina a better
contral of the dveing levelness and a better reproducibility as

the dosina of chemicals. in order to obtain a better repro-
ducibilitv of results., These units are alreadv 1n use 1N  some
Chinese dvehouses. unfortunately far awayv from Shanahal. For

this reason the people of the Institute "Mave no cppartunity to
get & better overview abcut possibilities to 1mprove the per-
ftormances of Chinese dvestuff or for triales in view *9o get
better detaile about the propertiece which =hould be reqguired
from the dvestuffs.

Lecvuree +or the con-workere of the Ineritute as well as +or
people 1nvited from zextile mills and avemakers: during four
dave I h=zd the popartunity to mate presentations 1n the mor-
ning on the follaowirg 1tems:

&) the dveinc of poliester/cotton and poliester/viecnee blends
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b)) propertiee reacuired from the dvestu+$s and criteria to
chocse dvestuffe for the different technoloaies, with special
emphacsie to the dispercse and reactive dves

c) Fapric coating and the relative coating resins, auxiliaries
and cvectutte. respectively organic pioments.

d> tne mathemat1c statistic. basi1s for improvemert of the
ef+icrency o+ the develooment, of effectivenesse of production
of dves and chemicals, and of textile dveina and finishings
normal distribution. definmition o+ mean value and standard
deviation., s1a9ni1ficance of ditference between means and between
mean ©+ triale and a fixed value. standard deviation o+ mean
and limits of confidence of mean values, including determina-
tion o+ the minimal number o+ triale for a aqiven ranqge o+
confidence, analvses of variance, analvses of regressions. with
main emphasize on the linear rearession.

— Round table discucssions with the participarnts tn these presen-
tations. dealina specific theoretical and practical problems
and guestiaons presented by the ascistants.

— Fellowehipe for co-workers o+ the Institute: a general discus-
sion concerning fields and nlaces in which would be more i1nte-
restinag to get an add:itiornal instruction and experience for
some delegates of the Institute abroad.

Fipal recomendations

As main points of epecial interest in the next future 1°d itike to
mention following items:

- a manual of basic test methods to be used in the Institute as
well as in the laboratories of the dvemakers for gualitv control
and in the textile clante for control o+ bouaht products and
dvestuf¥fs has to be worked out. This manual has to contain a
decscription how to carrv out the methods for auality control as
well as the equipement. At the same time. each information which
will be result from the application of these tests in the diffe-
rent places mentioned before. should be a basis to improve the
Quality of the products. allowing a better underetandina of the
claims of the users. Finallv that shoutid allow to make poroqarecses
in comcorenension of the improvements cof the quaiity of alreadvy
produced dvestuffs and chemicals as well as allaow to develoo new
producte which can be easily promoted in the domestic market.

- put more emphasis in the study of vet dves as well as 1n dveing
knowl edoes on processes for wooi. wool blende and €i1lk. Special
attention has to be paved to the behaviour of disperse dves on
FPES-wool lendes.

- all the reactive dvestut+fe produced nowadave in China amnd till
now classified 11n five aroups shaould be classified in three
groupe. makinag easier the substitution of 1imported dyestufte
throuar chinese dvestuffs.

- the new computer adauired by the Institute should be used also
to talke more advantage of the application 02f the mathematic
statist:c 1in the planninag and evaluation of =i1ncle projects
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concerning development of dvestuffs ancd auriliaries as well as ot
their apbolication methods resp. of assessment of their propier-
ties.

- the adauicsition of adequate equipment for varn dveina will be 2
goad complementation of the alreadv existing eguipment 1n  the
pilot plant. including the posesibility to be emploved aleo as
tectmethod for dispers and vat dves (disrersion stability).

1 have ot+fered to the Institute the poscsibilitvy to contact me 1n
order to help bv the assessment of trials or by the olanning of

recsearch and develooment pro;ects. 1tems which cannct be tauaht
on theoretical bacsics but related to orecise caces.

*j Lot
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ESTADO ACTUAL DE LA TECNOLOGIA Y APLICACIONES DEL RECUBRIMIENTO DE
TEJIDOS A RASQUETA

Introducecién

Las técnicas de recubrimiento de tejidos actualmente empleadas
son las siguientes:
Recubrimiento directo (a rasqueta)

" por transferencia
" mediante calandrado por fusidén
por coagulacidn

El sistema de recubrimiento directo es el mds sencillo y cubre
una gran gama de artfculos. V. whua L)

Una ins cién de este tipo consta de un desenrollador de tejido
de tensién compensada, un cabezal, que suele ser mixto, de aplicacién
de pastas mediante rasqueta, un tunel de secado con eventual rame (se-
gin los artfculos a revestir), unos cilindros re refrigeracién y un
sistema de enrollado igualmente de tensién compensada.

El sistema de recubrimiento por transferencia estd basado en la
produccién de un film contfnuo_de resina sobre una banda antiadherente
el cpal mediante un adhesivo, se adhiere posteriormente al tejido.

Una instalacién de este tipo consta de dos unidades de aplicacién
en tandem, andlogas a las utilizadas en el recubrimiento directo, pero
con doble unidad de enrollado de materiales, una para el papel y otra
para el tejido, con la adicidn de una calandra o unidad de doblado
que efctua la unidén del textil al film previamente obteni%%aen la pri-
mera unidad, mediante el adhesivo aplicado en la segunda. QZZTV**“”

La gama de artfculos producidos abarca cuatro sectores principales:
marroquinerfa, calzado, confeccidn y tapicerfa, utilizando comc resi-
nas el cloruro de polivinilo y los poliuretanos, asf como ésteres del
dcido acrflico y algunos copolfmeros de butadieno en forma de disper-

8ién, co adhe31vos, en determinados art{culos.
Caclase dir
El calandgzaogpor fusién consiste en fundir un polfmero termo plds-

tico, como el poliuretano, en una calandra calentada con un fluido
térmico, entrando en contacto con el tejido que lo acepta, finalizando
con un calandrado para definir la superficie del artfculo una vez re-
cubierto. WW%M# & Vinyd pla, s —//‘A’Wﬂ“

Se utilizae en una gama reducida de artfculos técnicos e lndustrla-
les, por no aportar una gran belleza de aspecto, aunque s grandes
resigstencias ffgicas. Zp&, tery //%géu«—a ~s

El sistema de coagulacldn, basado en crear una rdpida falta de
solubilidad del poliuretano por descomposicidn de la mezcla solvente
mediante agua, con lo gque el polfmero coagula rdpidamente de una for-
ma desordenada que provoca su estructura microporosa, consta de dos
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unridades de aplicacidén de pastas directamente sobre el tejido, entre
las cuales hay unos bafios de precoagulacidn; la primera capa gctua de
anclaje y la segunda es de acabado final; el material recubierto entra
luego en el bafio de coagulacién propiamente dicho y en los de lavado,
secdndose posteriormente en una rame tensora.

Los artfculos que se obtienen van destinados a 108 mismos sectores
que los realizados por transferencia, siendo de mejor aspecto e, in-
discutiblemente, de unas resistencius extremas, con la ventaja de
obtener una estructura completamente porosa. La necesaria recuperacica
del disolvente empleado en la disollucidén declos-pbliuretanos, es el
motivo de que existan pocas instalaciones este tipo.

1. Instalaciones de recubrimiento directo

Uno de los puntos clave de la instalacidén es la garantia de una
tensidn constante, variable segtin los artfculos a recubrir; en la ma-
yorfa de las instalaciones se acoplan, entre la unidad de desenrolla: o
y el cabezal aplicador de pasta, un enderezador de frama y un acumul: -
dor de tejido para facilitar la continuidad en el cambio de plegador 3
de tejido.

A la salida del tunel de secado, y después de los cilindros refr -
geradores, es frecuente instalar ua acumulador e tejido y una calan-
dra de cilindro metdlico/cilindro de papel, previc al enrollado; en
algunos casos se prefiere que esta unidad esté separada, por conside-
rar que un reposo del material, con la consecuente absorcidn de hume-
dad, beneficia al calandrado final, caso de que el artfculo lo requi-r

‘Es también comin la instalacién de dos unidades de recubrimients
en tandem, para los artf{culos que precisan una doble aplicacién de
resina; una que puede considerarse de anclaje y una final que define
el efecto superficial deseado.

Como aspectos especf{ficos de la instalacidn, cabe destacar el ca
bezal de aplicacién y los tineles de secado y reticulacidn.

1.1 Cabezal aplicador

Existen, bdsicamente, cuatro sistemas de aplicacién: rasqueta al
aire, donde el tejido es mantenido en posicién por dos cilindros,
cuya distancia entre ellos es variable; rasqueta sobre banda de goma.
rasqueta Sobre cilindro y rasqueta sobre mesa, menos utilizada.

El sistema de rasqueta al aire, entre cilindros, se emplea cuand
gse desea depositar una minima cantidad de pasta y una poca penetra-
cién en el tejido.

Se utiliza para el recilbrimiento, en general, de poliamida para
artfculos depertivos o lonas destinadas a marquesinas, si bien en es o
caso s~ dispone, a veces, entre cilindros, de dos rasquetas consecu-
tivas y con pasta cada una para garantizar una total cobertura que
asegure una mdxima resistencia & la columna de agua.

Los tipesa de rasqueta mds comunmente empleados son: la plana, de
1 mm de ancho y la de "zapatero" de 2mm para la plicacidr. rasqueta
al aire y rasqueta sobre banda de goma; las de "zapatero" de 2 y 4 m
son empleadas en el sistema de rasqueta sobre cilindro.




. En el sistema de rasqueta sobre banda de goma, ésta suele ser de
W/ una dureza de 60 a 65 2Shore A,utilizédndose cuando han de recubrise
tejidos que contienen un cierto pelo que interesa eliminar, y cuando
la cantidad de pasta a depositar, superior & la de la rasqueta al aire
interesa que penetre en el interior del tejido.

p

5MK”I El sgistema de rasqueta sobre cilindro se emplea cuando hay que
hacer penetrar la pasta de recubrimiento en el interior del tejido y

ﬂ”u éste es ya de cierto grosor. y cuando se desea que la resina cubra t. -
talmente y de forma uniforme al mismo. El cilindro es de goma de unos
852 Shore A. Ea algunos artfculos, como el recubrimiento del dorso
de alfombras, se utiliza un cilindro de 20-25 cm de didmetro, en sus-
titucién de la clédsica rasqueta, lo que facilita la continuidad del
proceso al no tener que procederse a la limpieza de la rasqueta cuanc»
se emplean compcunde de latex que tienden a gelificarse en los bordes
de la misma.

1.2 Tinel de secado

Los tiineles que funcionan por el método de flujo a contra-corrie: t
con rendimiento bajo, son cada vez menos empleados.

Los tUneles de impulsidén vertical y los de toberas son los més
utilizados por su versatilidad modular.

~ Para determinados sistemas de recubrimiento, como es por ejemplo
el del PVC espumado, es importante que 1a {emperatura se mantenga de: -
tro de 1fmites muy estrechos, del orden de * 12C, para lo cual, las
baterfas calefactoras no han de tener inercia térmica y ser de rédpide
respuesta.

Q!LM é(&u« CCA('/Z‘/

2. Productos utilizados

En la tabla se indican las principales resinas empleadas en el
recubrimiento directo.

Forma de la Tipo de resina Principales aplicaciones
resina
7 au, -
En solucién Poliuretanos alifdticos dg;zanas, confeceidn
monocompuestos reactivos .poliamida)
UsTa > Ay ey ! : -
1 “T" Poliuretanos alifdticos - Cortinas, confeccidn
}aélukcF-é recaveny monocomponentes
ﬂﬁa‘lf"’L;éffﬂf‘?evihd-Poliuretanos aromdticos Artfculos técnicos
bicomponentes (poliamidas)

Esteres del dcido acrflico Cortinas (poliamidas)

Elastémeros de siliconas Artfculos técnicos

Caucho natural o sintético Artfculos industriales
T/'res

Caucho clorado }Hdﬁéfﬁ i
Neopreno (e g Leatecia
Pred ~
F oy

—> fw%vu/ Al oy ts
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En dispersién Poliuretanos alifdticos Lonas y lonetas de fibra
monocomponentes sintética.Art{culos con-

feccidén.Telas encuaderna-

cibén. Tapicerfa. Containex

_ﬁ -plegables.

Esterea del 4cido ~: Lonas y lonetas de algodér

acrflico Cortinas bafio. Confeccidn.
Tapicerfa

Butadieno-estireno Alfombras.Tapiceria

Butadieno-estireno- Alfombras.Tapicerfa.Art{-

acrilonitrilo culos industriales.

Butadieno-acrilonitrilo Alfombras,tapicerf{a.Sdba~
nas impermeabilizadas pare
hospitales.

Plastiso™ es PVC Lonas.Cortinas opalescente

Telas encuadernacién.
Artfculos marroquinerfa.

Como aditivos que se pueden incorporar & las resinas, pueden ron-
siderarse los modificadores del tacto (siliconas, acetobutiratos de
celulosa, etc.), bactericidas, mejoradores de la adherencia entre
sustrato y resina, etc.

.Pcr orden de imposrtancia los copolfmeros de butadieno ocupan el
primer lugar en cuanto a consumo, debido al tipo de arti:ulos a gue
van destinados (alfombras), seguidos del PVC y los ésteres del d4cido
acrf{lico, tanto en solucién como en dispersién.

2.1 Poliuretanocs

Los poliuretanos utilizados en recubrimientos se presentan en

tres formas:
Reactivo Aromdtico lﬂfm
Termopldstico ALifdbico ‘gﬁd%%f;ifﬁ
Sigtemas de dos . ) ‘ .
componentes (ﬂ) el et i “‘-5 Rt
- Sistemas reactivos exentos de disolventes
L J

-~ En dispersiones acuosas IH’QI

Sistemas de un
- En disolucién | componente

Los sistemas en disolucién se ofrecen en forma de: soluciones de
dos componentes, principalmente en éster acético; disoluciones aromé-
ticas de un componente en dimetilformamida/metiletilcetona o disolu-
ciones alifdticas de un componente exentas de DMF (p.e. en isopropa-
nol/toluol/etilglicol).

Los gistemas de dos componentes reaccionan después de la adicidn
de un reticulante y un catalizador de la reaccidén, formando la pelf-
cula.

Los sistemas de un sélo componente no requieren una reticulacidn
quimica para la formacidn del film, existinedo en =1 mercado poliure-




5

tanog solubles en "soft solvents'" exentos de dimetilformamida, tales
como cetonas y alcoholes.

é;ﬂ: Las dispersiones de poliuretano son poliuretancs lineales de un
sélo componente, los cuales contienen adicionalmente grupos de efecto
hidréfilo; la formacidn de la pelfcula tiene lugar por simple evapo-
racién de agua, no precisando reticulacién qufmica.

2.2 P.V.C. /[/w'{@

Se utiliza en forma de emulsién o de suspensién.

Para la obtencién de pastas aplicables con rasqueta sélo se utili-
za el PVC en emulsién. I

Se aplica conjuntamente con plastificantes (para acrecentar su
flexibilidad y fluidez),Jestabilizantes, cargas y pigmentos.

L Como plastificantes se usan los ésteres de 4cidos orgdnicos (ft4-
lico), ésteres del 4cido foafdrico, poliésteres de 4cidos dicarboxf-
licos y de glicerina.

14

Ir Como estabilizantes se usan el carbonato sédico. sales de calcio,

cadmio, etc. ¢19ﬂ¢3

Su adhesidén sobre Pas fibrag -Sintéticas es mucho menor que sobre
el algoddén; en general, sobre-fales fibras, los polfmeros en solucién
de solventes tienen mayor adherencia que las emulsiones.

En la aplicacién sobre fihras sintéticas, en la capa base se afiade
un adherente.

2.3 Polfmeros y copolfmeros ecrflicos

(3
Se presentan en forma de dispersién(emulsién) o de solucién en

disolventes orgdnicos. lepwive,

QI) En general, acompafian’’a la emulsién: un espesante (CMC) para
adecuar la viscosidad, teriales de carga o relleno (carbonatc cédl-
cico), resinas U-F o M-F que aumentan la solidez en medio acuoso, pig-
mentos orgdnicos o inorgdnicos, matentes, etc.

Un recubrimiento cldsico para acabado hidréfobo en tejidos de
poliamida consiste en aplicar una capa bdsica seguida de un secado
a 802C y a continuacién una capa cubriente, con una carga total,entre
ambag, de hasta 20 g/hz; finalmente se condensa a 1502C durante 4
minutos,

En un proceso de recubrimiento coen dispersiones se aplican suce-
sivamente dos capas, con secados intermedios de 1009C, pudiéndose
proceder luego a un hidrofugado, que se aplica por fulardado y a una
posterior condensacidn.

3. Aplicaciones

En la tabla se indican ejemplos de las principales aplicaciones
actuales de los tejidos recubiertos por rasqueta.




Prendas de lluvia

Telas paragiias UM/‘W/ “

Anoracks
Mochilas ..f PW/’“‘C L)ag,f

Tiendas de campafia ‘i%‘é'

Recubrimiento
tipos poliamida

Artfculos deportivos

Recubrimiento de

Baifio

tejidos de fibra
sintética o sus

Inrollables

mezclas con algo-—
dén para cortinas

Recubrimiento de
tejidos convencio-
nales para confeccién

Recubrimiento de
lonas y lonetas

Blan fuuss” -T/r/p@ig
: Grrpayliy
Recubrimiento de

art{culos para
uso industrial

Recubrimiento de @

artfculos para
tapicer{a

huture

Recubrimiento de
alfombra

Recubrimiento de

Opalescentes Tipo foscurit)

Gabardinas

Cazadoras

Ovdor fcwn~raves

Obtencidn de efec}os especiales (listados)
[ covevs Covuuchon covérs
Tipos de elevada resistencia a la columa

de agua

y/
Para marroquinerfa #wé'ﬁ, 4 ‘VC; Zuf “$

Frack
Toldos para camiones
L oot ‘vt or CoVT

Cintas transportadoras Swdles 4/““/9“" s 5
Coafed abrabsves

Containers plegables j_uﬂq‘z‘;’d JBhwctuves
Sé4banas para hospitales

Para dar estabilidad dimensional pero
con elasticidad

Para fijar los bucles o penachos

Para dar un efecto antideslizante

Para fijar los bucles o penachos
Py 4 COpLring

telas para encuadernacidén e

@ acdhorceo Bt

/‘«.‘Ll’-c((é‘% N 4‘“‘( e

fer )~ comere s
dath Spard paxcds
Loor rnel

Mv[a [tato(rz;/ Cohers e
LA e B $le P“@//J
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“F  Coating Industrial Fabrics
‘ Contnued from page 50

v

Laminating is another method for forming composite
structures similar or identical to those produced by coating.
In lamination. two or more matenials are joined together to
. {orm a multi-layered compaosite. The joining may be ac-
2= complished by the use of an adhesive material to hold the
- .- lavers together. or it may be done by heating one or more
7 of the layers to the softening point and then applying pres-
<~ surc to effect the bond. [n another form of lamination, a
: thenmoplastic material such as vinyl or polyethylene is heated

to the melting point in an extruder, torced through a sheet
forming dic. and lud onto the substrate where 1t ts pressed
in with the use of a pair ol pressure rollers. one of which
is chifled.

The distinction between coating and laminating opera-
tons s not as clear as nught be expected at tirst glance.
There are many instinces where essentially the sume product
may be made by direet coating onto the substrate, or by
preforming a sheet of the coating inaterial and laying the
substrate into the partially solidified coating. The choice of
method used would mainly depend on the nature of the
substrate: o dense. wovea fabric could be coated satistac-
torily by cither method, but a loose, knitted {abric would
be coated more satistactonly using the laid-in approach. Of
caurse. formation of a composite structure using metal foil

Sor plastic film or paper, in combination with a textile sub-
strike. will reguire the use of laminating technigues, while
the application of an acrylic latex to a labric will require
one of the direct couting methods.

Some of the major apphications of coated textiles for
industrial and relmted uses are: automotive nteriors (head-
lincr. scat coverings. dashboard pancls and door inserts):
aut hardtop covermgs and convertible tops; boat tops and
covers: tents and intlated structures: luggage and accesso-
rics: awnings, umbrellas and outdoor turniture: tarpaulins.
ficld covers. truck covers and construction covers: coated
abrasives: sporting bags, and protective apparel. The largest
single application of coated fabric is wallcoverings. The

. largest markets for rubber coated fabrics (other than tires)
are diaphragms and packing materials. pond and pit liners
and (recently) rooling membrancs.

=
#
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Coating and Laminating Methods
Calendering

Calendening is a method in which a coating material in
a molten state may be applied. [t should Le distinguished
from *"Schreiner™ calendering in which fabric is passed
between high pressure heated rolls for the purpose of em-
tossing or {lattening the fabric.

Calender coating (Figure 1) is used to apply viny! pld%-
tics or thermoplastic rubber to a fabric substrate. In this
operation. the coating material is heated in the vee formed
by two rollers set a specified distance apart. s that a thin,
reproducible (ilm of the thermoplastic material can be truns-
ferred (o a fabne that wraps between a second pair of rollers
adjacent to the first pair. The four rollers niay be arranged
in an L-shaped (1A) or Z-shaped (1B) configuration. This
opcration can be used 1o apply moderate to heavy coatings
of thermoplastic resing to a substrate

It a release paper is used in place of the textile substrate,
films can he tormed that may later be used to Laminate to
a fabri

Calenderning has been the preterred method tor coating

€2 Industind Pabric Products Revies Buavers Chde., 1984
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FIGURE 1
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Mollen Polymer

Moiten Polymer

3

) B. TYPE “Z" CALENDER
Fabric In

A. INVERTED 'L"” CALENDER

textiles for the automotive industry and Tor much of the
vinyl-coated furniture upholstery trade.

Laminating

Flexible film laminating is often used when a specihic
surface texture 1s desired on the finished product. The tilm
is preformed, cither by calendering as described carlier. or
by extrusion. Thin films are formed by extrusion and blow -
ing (Figure 2).

The film may be coated wuh an adhesive. or merely

. heated to the softening point. and brought togcther wuth the

substrate fabric under sufficicnt pressure to provide intimate
contact. At this point. an embossing surface may be used
on the film side to impart the dessred surface patiern.

The laminate is then cooled to solidily the plastic tthn
and lock in its urface pattern

FIGURE 2

Heated Drum
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. i -
) . Adhesive \_ _/\ Aol 9 L Take-
. Applicator ; 1o
Film {7 | o
¥ YAl
- /( Lo
=)

Coolmd Cans
FLEXIBLE FILM LAMINATOR

Direct Coating

Scveral methods of direct coating are used in the indusin
(Figure 3). The simplest of these are knife-over-roll (3A)
knife-over-blanket (3B), and knife-over-tible (3C) In cach
case, the coating material is applicd directly to the moviong
substrate at a pomnt above a supporting surface (robler. blan
ket or table). and a blade is used to meter a reproducible
thickness of the < oating onto the substrate - A similar micthed
is called the Hoating knife (3D, Here. the coatmg matersd
is also applicd direetiy 1o the tabric, but at a pomnt whee
there is no support. The metering blade scrapes off any !
the coating componnd that has not penetiated o the ~oh

e G s et —o T
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GURE 3
l CO?’"“Q Coalmg Knile
Compound Knife CompOun
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N

A. KNIFE OVER ROLL B. KNIFE OVER BLANKET
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Compound 5{2 Knite g — J Coating Knile
i — ,-4 L - :
' [ . Support ‘Supoonl ; \l
| Aot Tabie .\_//
! ' Or Rollert | Suppon Roll

LJ Ls
C. KNIFE OVER TABLE D. FLOATING KNIFE

strate, uniess a special blade is used that has grooves per-
mitting a small amount of the compound to pass under.

Somewhat more complex methods of coating application
wclude the reverse roll systems (Figure 4). In these oper-
ahions, the coating material 15 picked up from a supply bath
by one roller, and any excess material is removed by a
metening ro!' - rotating in the opposite dircction, placed a
specitic distance from the first.

This action leaves a thin film of coating matenial on the
fiest roller, which then transfers the material to the fabric.
With a two roll cuater (4A), the tabric is held in contact
with the applicator roll by web tension, while with a three
roll coater (4B), the fabric is pressed against the transfer
roll by a rubber back-up roll.

Another direct coating method is the three roll squeeze |

coater (4C) which applies low viscosity coating matenals.
The coating daterial is transferred from the bath to the
applicator roll by a pick-up or ““tountain’" roll. The material

15 forced 1nto the {abric by the pressure of the applicator
and back-up rolis.

Doclor Blade

Doctor Blade
A, TWO ROLL REVERSE /O\

Jransfes Rol
ROLL COATER Meter z'a"s“ﬂ"‘
Roll \
L73 SN

wp il
L“‘L‘ wy 8. THREE ROLL REVERSE
ROLL COATER

o~ \, -
v ‘>'» Fabric “
re -
' ’ﬂWa*N
(arz‘ﬂw“ rol
'.,_mrr
ﬁ‘..“‘..“‘-

C THREE ROLL SQUEEZE COATER
impregnation and Dip Coating

s icchmique (Figure 5) 1s commonly used in the textile
industry for the application of finishes. 1t s used when it

is desirable to {ully saturate a substrate. The fabnc passes
directly through a bath of the coating matenal or finish,
picking up more matcrial than desired in the process. The
excess matenal is then removed, usually by pressure through
a pair of nip rolls. Some saturation coaters provide the
capabilities of multiple passes through the bath combined
with multiple nips, or of reverse roll metenng of the coating
material.

e ——— e ———

FIGURE 5
Nip Roils

Out
-

Fabnc In

Other Coating Methods

Several methods of coating are available that do not fall
ncatly into the preceding categories. These include cast coat-
ing, extrusion coating, curtain coating and spray coating.

Cast_copting is used {0 produce very smooth coated
sur{uces."'!unlﬂ 1s capable of coating fairly open_tabnces or

those_with considerable stretch (Figure 6). The coanng
material 1s appled just as the substrate comes into contact
with a heated drum, and during contact with the drum the
coating is cured. The exact nature of the coating surtace 15
determined by the surface of the drum, as well as the type
and amount of coating and the charactenstics of the sub-
strate. -

Out FIGURE 6

' Stnpping Roll Compound

ch 7 ;
ma:ge— Q ) @ e \ Coaling Applicator
]

Hot Drum

- Fabnc

e e e e e e

CAST COATER

Extrusion coating (Figure 7) can be used for the appli-
cation of thermoplastic matenials such as vinyl and poly-
cthylene. The plastic is forced through an extruder which

Continued 0n page 54
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Continued from page 53

melts it. and then is forced through a die that forms it into
a semi-solid sheet. The sheet contacts the substrate just
before it passes through a nip formed by a chill rofl and a
back-up roll. The chill roll imparts 2 smooth surface to the
coating. This technique 18 used for the back coanng of
carpeting, and provides a particulurly good lock on tufted

carpeting.

! FIGURE 7 ‘T

Extrusion Die ’

Out l

Fabnc in
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i Roll !
Rubber Pressure Roil

Chiil Roll

MELT EXTRUSION COATER

Curtiin coating (Figure 8A) s a method for applving
viscous materils to a substrate without using a kmife or
roller system to meter the matenal  In this method. the
material s forced. under pressure, trom a die that permits
it to fall as a free-fiowing sheet onto the moving substrate.
The substrate tnen passes through an oven that cures the
coating. The setting of the dic gap. the viscosity ol the
coating matgrial. and substrate speed determine the rhick-
ness of the coating apphied.

Spray coating (Figure 8B) is used to apply low viscosity
materials to one side of a {abric that might otherwise be
trcated using saturation coating techniques. One or more
hanks of spray nozzles arc arranged to give uniform cov-
crage ol the moving web, and the coating material is torced
through the nozzles by air pressure. The labric passes into
an oven where the coating is dried or cured. This technique
18 becoming more unportant throughout mdustry as an en-
ergy and material saving application method. Since the ap-
plication 1v made only on one side of the tabric, less coating
material s used. and less water o solvent is present o be
cvaporated. than would be il the tabric was dipped.

Many vanations of these coating methods have been
developed for industrial use. The selection of the proper

FIGURE 8
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method for application of a coating for a panticular end use
should be made only after consideration of all the viabie
altematives. For additional information on coating equip-
ment and processes, and the sclection ot cquipment tor
various purposes. sce. Coating and |aminating Ma-
chines,”” by Herbert L. Weiss, published by Convernng
Technology Co., Milwiukee. Wisconsin 3211 (1977,

Bruce M. Latwa is Dircctor ol In. -
dustrial Products Developmient for the -
J. P Stevens & Co., Inc. Technicul
Center in Greenville, SC. He re-
ceived his B.S. degree in chemustsy
and mathematics from Muskingum
College, New Concord, Ohio, and lus
Ph D). degree in physical-organic
chemistry trom the University of Cal-
iformia at lrvine. He was a Research
Chenust” with E. 1. DuPont De.
Nemours & Co.. Inc. in Wilnungton,
DE for threc yeurs. before joimng § P
Stevens as 4 Senior Chermist in 1970
With Stevens. he held positions as group feader and Manager ol Fxplorsors
Finishing Research prior to his present appomiment
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Laminating

Lamination is the basic process by which fabric for var-
ious end products such as tents, awnings, cover matenials,
boat decking, tarpaulins, brattice cloth, etc., are manufac-
tured. These end products consist primarnily of laminates of
thermoplastic film and fabrics, often using an adhesive as
the tie coat to secure the bond.

4 Industrial Fabric Products Review/Buvers Guide. 1984

By John A Pasquale it

The basic concept of lamination involves:

® Unwinding, guiding, and tension control of the individual
plies to be laminated.

® Application of the appropriate tie coat adhesive for the
honding process.
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