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Asbestos cement  is  known as a suitable  and  cheep construction 

material with a goou  mechanical and hißh weathering performance, 

It is  therefore  of  particular interest   for developing countries 

Problems may arise  in two ways: 

1. LJome properties,   e.fí.   the heat  insulation pow*r,   surface 

appearance,   sound  absorption and so   on,   may bo  insufficient 

for a ¿¿iven cons truetior problem; 

2. one or more of  the raw caterial-  for  the production of  as- 

bestos  cent may not be avai^ie-   in  the developing country 
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The present  rap-^r Jetls with tue possibilities to overcome  the?© 

,•'«:•: esrs  ¡.y   i •"...*  -ise  o •?  plastic i?tite*'ials  in   the production  of 

:-.r;-to3  cei-jfut.   ^i'.r  in f.íj'ü^i^i VviT-'i or by substitution 

(\ J  ij      **' C. L- < *  *    *.    ' X  * 

IOTI?,    "ü'i -3,1 j aateriai"  íB c2iirod uo  a cererie nation   fa.- 

.   vaiiety of  »ûgh tuoïecîùa*  ¡.r. a>:ots wixn different property. 

. :K   ,-i:>s3ii:outi'-ui  of   ,n-  Lr.ia  types  • :   i/> actios   ¿$  cïiiicussoà, 

.:   thei\:.o.JcitiriL* rc-s  ,u:¿   ""una  ar,-   foui^i   to  ue particularly 

.uteres line; .naierirfl-   i or  nobo.*toa  cedent.   A  s>.ojt Synopsis   ir> 

-;j.v«n abgux   -he devilo oxc-r.t,   production  ¿ust,   properties anâ 

methods  of application  of   r/ncoe :¡aieriais. 

í.oy nay be  used for  ccup.leti.-n of asbestos  oenenfc tuiivly in   ,\*o 

Wf>y;j : 

1. es a surface coating material  (particularly unsaturated 

polyeeter aarl p->lyur e thp.no rc3ina); 

2. as a heat insulating "interini te achieve a better heat and 

sound ir.suiution  ( foex-a ia.r.td on polystyrene,  phenolic resins 

and especially polyuretnane). 

Lxa-jpie:; are  .-iven  fo::  these applications.  I'hey are particularly 

interesting  for li^al-v.x.Ll-syateas,   curtain walls, heat insul;   ed 

lunçalowa  ara so  on.   The   technical  effect oo-„ained by the  cor- 

b inali on oí   n^beoocd   cedent will*  plasties  ia  in any case  greater 

ir.an with oi.--.or raoterlalo.  '.ovover,   tue   cost ox   these  composites 

. ò  elevated  ir.  co:;oar:.no.\ to  tho price  of pure asbestos  cement. 
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or raUciiatir.aT.ici-i &:M t'vit intent?«  rcw.put /   foam oor.oofit«» 

^f  hi¿n   i.;Bw.;-.;3i-    'or  devo, or,,.-.?   .^urur.^,    Infonuat ; on     j r-> 

.-na .1-es  culaie 3i *...-  v/4.-.;-  HffiíPiiior  oc»:i«ni.  for  ur^-fabrícatea v/alU 

and lus tal-;-. ..i o.';   .vu.-e;. 

.1 case  the  pr;duotxOu ef asbestos  ceu-ent íB not possl&ie  in a 

developing .• .^;try  for lack of raw ne--.¿rie ..e,   e.K.  asbastoa 

.libres or cedent  binder,   plastic  aaisriais arc not suited   to 

fausti tuie  o:.e  01   These   producta  j.;.   v  Hicp.r».   eb»;~ii raa^ier. 

In  principie   it   is   pedicle   to  .<3o  lai^V.r^tt.ù   poiyrsTPr resina, 

•••¿-•oxv or otner renin*  i^s c^d of  ra.en   -^  a binder for  tbp 

•-sbeatoe   fi.:!-,   i -e     í cían Leu   a:.:.   .ve;:L\.  behaviour  of   Vìì^ 

-.•ío^pjsi «t'J  io   r;¿.j.   ,-e:.;u'   :t ;r.   .n   J. -   co?)  L..'  uor;^:   arbíGl('¿ 

coment,   but   the  pri;:e  of  "iheñe r;.ttterj ¡¿la wi.il   restrict   their 

" "t-  to  3peoia^ purpose*.  J-b'.anplts  are  ¿iven. 

finally the total   substitution of aabesuon  cement by plastic 

materials  is discussed.   Par tun-lari, y rl^echlbre-reinforced 

•-o>-:.:.ur resins r.;ay be  HSP^.  to  .*  cert:.   •;  «.viuesd motead of 

c.-.bestoa  recent,    „r.-: ..uvnn.a^ bei::.   t..:£ t   r;.r.7 are lightweight, 

transitent ciaxeiual^.   In  n^s -ase   too,  hjvevor.  prices  will 

licit  tha  subL'tit^tiori   tj  cp^c^al   applica- •• oar,.   ;^rti-ul-irly i.-: 

combinati-n with  M s V t.«: t ;• a  e.,•;.;:    .c   a-u^  Ât^ht   amission. 

AJ an outlco:; for   tue  futjr";  oue  c;.^   say that   plastic  satorialr, 

are very  irueieating in combination  wi tn a3bestos  cement,   par- 

ticularly in   vhe  i-exd oí  ;re-íabr~c&ted hoì:s.^ng. 



. f'tiou of ctmtnt  as ñ bitter for «ebcatns  fibpra does r«H 

tj  be u^eiul   for developm^ countries,   tut   th«  -lee of pure 

••.:.,   uiai-ad   -f  ast-nstr-j   ct:uf»nt   t.-ay lie  of  m tort ft. 

t¥ 
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S u n i« i. "   / 

l» 

n in  .-./ ar  rt>rv ••. f ,.«t < - u'. ' r i uv  à: /.-ààplng coantri*«. 

¿»roblws r. «*y »-fit ' '"'•)  vvy.i. 

1. "orne  rroi-i ,i ï;,     •<.-'.•   t.v  ^-;   iAful:.Uor  pow«,   »urfnot 

ap^^'w-i';*.'    vi.--i   • v..   :>^:;-m M- ac»  iß,  ¿m;,  b* innuf Í tcitnt 

for I-. ^ivc    3(>rj¿viuo¿:'.^*-   rvoì.ìe i; 

Z. one o- i-''!' 

bcpto; 

(,r  ;,>K   ,.,..     ï ' ....--:*?"• .-> :ci  ln.T~-  production ci   aß- 

Ui'ï • Ol   I)- /rüj.-.b!-? in thj developing noua try. 

problt,«.;".  b^ 

nbc-'tob  o 

of thia r." ' 

••i" .iv1:;  v.*/   t\o  -oirdlilitirR  to  overcome  th«n« 

o:  <'.ta.S.:.o ff»av»3\Lí.i¡:   IJI ths production oí 

v^ina  vM  „it-'i oí ¿y aabatitution 
-"t 

.   t. ; 

fi.i. 'uh'-?.'* 

ilio  torr'  ;::> ,•; ;^ •,- •,/..,„.: .•.'!.''•     ..   ..-i.iiicd ,-r í* generic notion for 

n votio-t- ox  r.i;h i.*o^«ulù-: j^oùv.otr    'ifcb different properties. 

The  clp^r.ifi.-.-noi-   o;:   -- TJ   •--   -"vpaJ  or -¿Lo3-io*  Í2 discuaoed, 

and  tí,- v.-..,-.. ;.•;-   -..•"•i..^  ".•'•'*  ier:n  *..v  ::•:•> n-u   .c  bo particularly 

intorcMin;:.  r^':-,.^   W „s.^t-   one».,.   A   :-.uort  ^aopaiJ  iß 

given filD"i  U;-i f<.<vjiäJ'>vi-..:-it..   oí o G noti oí, oot;t,  ^ropartiea and 

raethoan  of colina .ic^  of tb^-c  --yt^-i^U. 

They us-.y  DO uncd lor completion r>£ asboetoe oement mainly in two 



1. ta a eurfaoe coating iiRtorial  (particularly unsaturated 

polyester and  poj.y'£OHthKnc  rosine); 

2. an a beat   • » iuia"i.uc- :tatt:ri.ai   i'c  ** chi ove  a better  oea't» and 

iounu   liin.v«*   or   ' ;-   -ttf   :ipf,e4   >u poliya tyreue,   phenolic resina 

ana   uepe-, L«ü.-y   , . .„. ú.-J   b...,,-,. 

txaaplei*  a;'«;  ,-<*«:u   ."o;    Vr.eae ayp*jo?atj.i>;;a.   They ar«*   particujarly 

interesting   :,...•     ¡,'..;., : -,;»... ¿ -•<?.i '.^ au ,   <?uv,tfo..'j  *fi.t.".u,   tiea"   inou.Uite 

bungajowB  aia  P *   *T .   ¿''ir   ^>,'i..ni   -í,.^^.   ^í¡,t^i.<:ó  uy   ir. o  .JQTI>- 

binatior¡   Oí   apl^.xtc-,    '•»:jr«c.i-   /.¡„:-   pianti:,,^   \f<   :*,   any   oano  fcroai'.f 

than  with  otilar lai-Aer ts.oí.   ' aww¿r,   trif   ,>ííí Oí   
4;het;e  "onpot» ; lee 

iß  elevated   ir,   ..:o:r,pÉ¿r ' cor.   to   -h*   MT'C   ..I   puro  a£>bet. i.ofi  oeioent.. 

Tt iß  demolía tratad   UIMI   pt* KIUJ ti on  ')>.ií.b   ,.wi to  rean.«-s  by menue 

Of ratioiì«! iü%», mu  H"íU   '!<-&*   &Ft;eu\i)E   .-et'^ui   ,'   t.oe.r>   :oap'>3i leo 

ara  of  high   in toron';   r  :    icveuM-uv   ot-un • ¡' ..en.    .»... \?rmn * i-.>n   i«j 

given about   v>e  -<tfvr» ,* wu\i ;   •."   so-.;a.i i *ni    ' f'oam-ioght -i.^iurele" 

and  ite  coa»yoa»tc«  wir'1  ,*«»*.-no«  co.ue*it   f.ir   ure-.atrîcat^d wriia 

and  inet*u.ia'-j ou i«; Cî.H,. 

In oese  the  ¡>j*>>im. '„io-i  01  aabeotoe  •.<ti.Te.nt,   IB ro«, pose ¿Me  AU a 

developing  cour.try   t<>**   J«I     oí   r«w iaat»jr i»Uu.   §,**..   .-ibbeatoe 

fibres  or  cernent   M/ lor,   , iant:.'    mter .,n.:   ur«  r,.i *   .sul tea   to 

aubetitutt»  .iiie  •(f   'noe«  pr,>r<<>tij   i-i  r?   '«.t. ¿j.e,    -m *p   r¡anr. «»r« 

In principati  it   i.i  DO M . ».i«'   ro  UH»-   I-.J» .. it*ttt.»i 1   tn» .ye--, tw*:   "c*í»i*ie, 

epoxy oo  othMi*   réunie   iíiHi'imú  ••-     i'"nnut  ad   ,»  : •. n»Ji- r   4..¡*   t:,c 

aabeetos  florea.   The noe houli ;PJ.   fu. J   -h«u, ^*U  t-tnav .* u.o   «f  tLoae 

composite«  i.a ever  brtL«r   tna.n  in  tin-  r«.»«   of normal   a*«•»*•-»toa 



(vi) 

ceœaat, but th* price oí those materials will r#3trict thtir 

use  to upeeial  T.u-poses.  Kxaraolea  aro snveL. 

Finally the   tvta     au;.\i r.'."u'»ío.:i  ui  Rcnoa'GOj  ccaeüi:  by plastic 

«DAteriaxe xr.   1J3CUöJ»-O.   ïPJ t-^wlrjrì? glatisfiuro-reirifcrced 

polyeetir r..T: ¡ns  ur.;/   -í.   U^-!   ro a   c¿rvr,ir. -xtenl instead  of 

SLBbesioe«   j^en.,    :.'•  ;  feiiïa'itvï  beiî:g   u:»at   they aro   lightweight, 

translucent.  W?.[!T,Aí;S    !.n  t'i.U  case   to.-...   however,   prices  will 

liait   á\i- au'f.-jtx.uU"!-, 
ccmtiniLi on  W-; *-"o   .-í-V«- 

KB an out.'.oüic  for   the   future  one  t;ai.  smy  thai-  plastic materials 

are very interacting in couMuaUos  with aflfcestoa   cement,  par- 

ticularly ir   :,he   i*i--J.-i  of  .»••s-fab/:-'-.c.v^d housing. 

v.oial   'xp-pl • '-at ior\3,   part i jul -drly  m 
<?. inv ro  .light   -Tani'nirsion. <• .*- ,• n 

Substitution of .-.onftrL PI; * Militar f •" asbestos fibres does not 

seera to be jseiui for âc-ve"'oping countrL^ DU; the iae of pure 

plastics inatoaù  cf asbestos  ceiacii; nay  •:« of  interest. 

We   regret   that   some   of   che   pagos   in   the   microfiche 
copy   ol    tili s   report   mav  not   be   up   to   the   proper 
legibility   standards,   even   though   the   best   possible 
eopv   was   used   tor  preparing   the  master   fiche. 

i 
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1. Introduction 

Asbestos cedent is icnovn as  a very suitable and cheap  construc- 

tion material for different  purposes  with high roo o nani o al per- 

formance.  Therefore  ì.T   ;_S  of  rart..c.ii.vr  i'^ertai,  alno   lor de- 

veloping countrior  and  nay   '.nor*  be  u^f-d new o ray   "u "  housing, 

but also ror the   eonr taction oi."  ¿"aci-ory nails.   Lair g arc and  so 

on. 

•Tiiûro is no   constructor     material which i^i perfect  in all ways 

and also asbesto»  coment has    m .-spit.- of   irò excellent properties 

a very low heac  insulation  power,   "sne  surface appearance in pure 

state  is not very attractive  ana  the trick behaviour under load 

is not optimal.   In tnc-3c anu oti:cr points it would   ce   desirable 

to Conbir.e as>a'cs   ^:u*a"   v* tr   .-:nä.-~ r.=- :.--T-
:

. *.•.::   • o '; - riserva- .r-,  ,-c,;  pr-- 

pertic-t»  ~r.a to  -;or.¡-t-'. ? v.   the-   1.1:^2!   h*   :'-   '^^. !*-'i'"-- 

On the  other hand  it  coniti  arriv,   that particularly developing 

countriea do not  dispose of  Dae   of  the raw material3   T-o produce 

aabeatos cement.   That  -vould fcoan  that  ac^ei-.os  fibres   ce mènent 

are not available  in   this region.   I\   unir-  o as e  there  would be 

the problem  to  sube ì.JL-J. te  t-ho lacking ¿aw material  by  another 

product available  in  thin  country. 

This  paper  deals  with  the pot-sibiliUee x' resolving  these prob- 

lems  by the use   of plastic uiateriai.s, 

As hao been pointed  out ¿¿.ready in  the  notary,   Mastic materials 

can never be a real   competition product for asbestos   cedent. 

There  is practically ne plastic  œateriai   wnich   -tm hold the 

price of Portland  i-etnen«,   and in epite of  the  fact  that there 
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are a lot of synthetic  fibrin they cannot be uoed in a siaple 

manner oa a substitution produci   "-or .?.aci.ingr aßbaatos  fibres. 

The us-? oí." pìy." »io raptor'aio  io   co:.ülLr.tiOD   .«ti:   -.isboatoti cement 

or  in  substitution ci*   .^n<:  of  irr,   rt.v in. ;tMi-, is is   ¡uaüxlod   in 

aoot   casoa  by IüU   L'^ •.•-¿.•"..-   ^"  tr •:    -"íOI-WíC-.J.   ..»-Sj-crties   uf the 

ená œatorifù   in  ^u.L'^-t*- -•'ü*  Y.L>.¿.   pu.1-   ^'"¿"ío^  -'O/JCIU.   "but ID   this 

manner  the   toeb:"'-:i.vo.i  vossioi-itii^j l'or   tre   up:>lieati.cn  oí such a 

modified asbesto.*-}  cd'üi.i'l *>?e TUOI v.^r*"   /Rn:^. uno. therefore 

very  interés tir.;;   ubo   io? cu-veiopiLk eoitt*rloa. 

2.   Major  proper cioè-  and ¿inorai   r.pplic^tior. 1.3 tbvd??  ci plastic 

tnaterinlo it _._ ,  

2.1  Defigitio-\_üf„th^   t<;rìr. "ri-iaxi^rcjj.¿¿¿eiljr.claoHiiioatlcn 

In R siici L'ir  runner =:> *h ,  *,er:^  !i< ^on"   e r '"-¡lutai",   the   term 

"pìfofcio it:. Leri.-3i£»' i& °.   giu-.'-.v'io uotiou   for e  validly of 

products '«fiMi dif Toren t  r:;-ii;;¿ni->».i  un:,  caricai properties. 

The cor.noii ch-vra^t«;;:'Uiy 01   Gì:   t.v.-fce  •va tori ali» is  thai,  ^aey 

are industurl pr.^.>iots   -/ r. h..#:  -J^COUI«  3t:uc ture, which 

are    ney.ii' aa^ou" ;:^r.:ú   i^i lid -tut',    'ait-   àtf'.^itiun   would   prao- 

ticalìy CüOJ^V-íLí;   -Ijo ^vníi^lxe  f'iV-r-'jf-,   V£t.ur'.wP 

and rubber,   ine cod,  OK   tcu-aiiaiv.ev  Jv'.we.;:i -!:\e?e great  sec- 

tions oi »;,/•>* iiotic i\i¿h  woiL^ult-r  m^n;*:-rials  eaaiiot bo defined 

in an absciir  :   cviirj^.   According   to  the   ^bit of acienoe  and 

technique ••:•!»i=  ryjrr -f-.vna vril> thf.   icrw  ''plastic aaterials" 

the ccirpivct,   ooiid products,   fyutfcevic  rosira   xnd  so on  as 

well ae pla;itio focT'j ¡and the liquid-  pre-polveri zed resins 

which axe in n-ool  cacos  VìJCOITB 01.I3 ,:JIù can bo hardened to 

the Íiw-C ì.ifa noi•>.*;-L.-*.J prcaucü;> 

T+   '-;   •••   ^,. •-.:   nr^.v./; .-•   ;      • ,<-•;•.'.;   .-.ii   parotic   r.ij te rials 
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that  their  heat resin+aac*?   is limited  to «  range»  of about 

100 to 200°  C,  If tftf   plastic ^-.tnriax   ia .¿ore and moro 

heated  .it   wiU <ïifHer   '•.•¿coir-* Y*L.*.  ¿.n--'   ""hé..    riecoue anà  liquid 

or it  vili    iR!'.uravc;i3   \j c.   ^hTa-ei-  aov:yif \,x ,ü     I
T

I t.ae  first 

oase   the 'o2f. o±     ;;;:    .G.í.ú   *v-,¡^v   -;.•• rcvrsi"..'..:  t-va •' +>.>.   vlu- 

oous  or livii-,  .-.*..-   (ay   ..   a:..«.   L-.,:   ^¡»;  •raac*i>r.ri.t\on of 

the plastic   *o  a   uur  r^ape.   KU.P^O , >:tto,-J ^ia i C   tain   and 

«re  ca.Viei   " i,h3i-.Doi>.Uv~ >i^-    -g-.T-.i-v-' ¡*i>\*   *ri¿'"!*¿   ¿he   other   elaaa 

which  deco üyjü >.---   ii   -.   ;.,_••-> w..rnil .; u.,^u ¡'T  in tue   *eax  belongs 

to the .^^^l\r;^r-12-fa-'__Lvï'.:.'i-lijJL-.!?>* 

Thin   divjaion iiVwC  ;i «»rr.cni -*3t-i -  una.   • ücri.oa-.tti.:g Œateri&Xfci 

ie very important, pi a   lia*.,    fon   -laßt ce   LOLJULU do  a oc fora a 

âpecial group,   out 'n   upitr-  TC  tliolr  ¿iiferoin   outj? aspect 

they are only piasti.-   .Uit^r.'aia   in ti „  <J«A .T cf  a fonai which 

belong either to   nit»   .t^rjc   or t--»  "to    =:^n2c   i-naa¿J*iital croup, 

Thermopj.ae uio »«-iatiri'i---x^ ~.lo v;..u-- ;:pi:t :•  - :<    rypi.ai pina tice 

in household, rri^.^e:,;/.   '. oori.-   /Al BO  <".,    iì.iy  ."•••.Vii   /Uso   ri 

certair sigiUftcsace   for rouaiivr,  hy î,   v^y   V*P;   r-ov vary lit- 

portant in   coline-et Jon   •.•i"'''-   PSD-^'OI  .¡Iì^IU.   Only or.«   syeciMl 

case   le iiitei::;f»^.iü,f 1*-. Vii ¿> ^...ec^oA.  rif-ici fc-°'2 oaííeu on 

polystyrene. 

ïhe secoaà  —ía ;you¿> of  -•J.r.:cl'.^í  trit- ru ya routing mav«rif.ls 

cannot be   trxiF. t'erned  "n^  i-^üixu^ bt^au^o   tn.j '-Jiuei'go  a 

chemical  decomposition novr/iail •>   rii ur»c  i\-.in*_- bi'tvoen   150 to 

200 °C.    Thor-rare   '.Vf.-'.'.v^í   ve  2.v^:.y   ri •• ". r-i.y-  T-i'  .ne 

producere   as a powder   or ^rri^iatp Vpi:/i amy '••>«   shaped to 

final   vre'      ts  ;:.   -:.^  Ta:v^u"-- x.;, ;.J  .:.--.:. M-J  * •:;% aï •    fumane-  ay 

liqv.i :   /'er;ir.ri  -. -•   '*r• .v    r-.-i.-l   ^.aatj.ü ffii-teri^l n »   ^J.;"  *!iter- 

oediace produce v/cich :,-*  nií'^a  :r harinea r.y  a second 

component   ir *,-»:  .?•'•-&•--ia   ' i   H;'P = ¿ Mtiou   i;.-..    -• ••.i>-i::?. 
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These th eraos et ting resine or  two-component-systems  are  of 

very high interest  in oonnoction with asbestos   coment for 

they may be used a?   WOJ.1   .'.'or surf-ue  coaling &i<v';erial3 as 

also for   rhe   pi-odac vi:v.  oí  IOF^'.ó WJ th ?:i:ïh heat insulating 

proparti ec.  Or   ;h.j   ^tíiír   h »uà   V/OKì a f.  ji   ';ìUS Kind are suit- 

able too   an ¡-J..VÍ,..     .ir.-  e-;-j£ t-;í:  ".'.'., r'.;;.   i.,- ÏTUî new œaterials 

and also   for   thr1 ¿roju-nt i.or, oC  gia^sífbre  r*ui .forcea plastica 

which nia.v  o:   a .-..ubsticare   for  «it¡oe¿8T-08 coaojit   l'or EOJie 

special   cí»aea. 

2.2 General  proper ci BH  O t pi S,B;íi •.   aü^erleu? 

IB. epi"ce   oí the very dií f crent  ^ecuaaioai and  chemical 

properties of   tnc;  varicu«   piaf--tic: u: ateríala ir   io neverthe- 

less poesibì-r;   to dei. ino   r.crj't; genera..-  eli&raeteriet.rcc which 

are  typical, for ü\íL   slu-l fi   pruine ¿e and whion    are  impor- 

tant also  Tor   thf.  >urpo?^   ¿>." uz- \tl LA asfc*?ot.o£   oecent: 

a) Very biçh  vario i \   ir   sAnty:in¿.,  tr.*.ivfo^e also  tue   con- 

struction   oí  ocTip.Uv'H-.ej J">" ruf; cui bfc   real\¿c-d. 

b) Relatively  \.v-; wL£ut   -,vh\oa   >¿ nor^lr   Lfctwe-^n 1   and 2  g. 

per ear  in   lue  >.-as!> o*  jc^pa-n fcaxiriaií:,  while   plaotic 

foams   go down, to   ¡0,   ¿u,  ;>G   -a, pr.'a-;.   Sto tre Cor e   plastics 

are  ty-pío¿a  ligi'i-vo. .^¡n; ^onatruc u^a  »Haler iras. 

o)   In coot üíieeij a;., à'- r.ì aiutane e. Jo.  ust-  ana againut  chemical 

and we »Ehering avuoKs v^ich reauooc   repairs. 

Special   groupe  Oí'  plastica, .Cor instase**   gi os s fibre  rein- 

forced plastico, Coam max erial í> ana   so oc, possess   special 

properties: 



high  tenait ctrt^h,  i>»,.,-.    v ;.;   v;^   LIJ-VI^C J.,taul<rüicn. 

This   fact j.-onòci.':;  Vnsi.o lo..^--  ;:> .^-'-'-jvi-vcl^  í ut .--r Siting. 

On the  otrir 

limitoa -j!!.i..i\i 

1 u ,     jf:. •- i i ij   O..    ;}J a l'i       ,'.• ' !   f. i^ï-sriiils   ic 

i'ji- . <;    <'. 

a) relamí.•••.'.'y I; *• 

vork..\u7 r.àt. v.t 

caniA» ç  ••.->  ..in- 

150    Müa    J'ï.V'   w. 

b) infi.-^'Hfii ¡vi u ¡ .- 

foroj.t   .'.v.-  i;,-..   ....Tvi,.-: 

improved   ..oi. :.Iaf v -,¿ ì ;/ 

that pitvc-"; \r • v. :JV.- -te •' 

of  carbon -.ci  •'•'¡».i..¡,: 

has  />i '/•••• i\  ;•'.;*;   ; .i     ..» 

TOiçreiTcr 

ó'       :t-,~ÏP.\ 

j; 

and  c:hcr : • ,j    "-ov.. ?„ • j,.-i ,.;.-   --cv.   r 

ever¿   ccv;i;,?.•;/ v:,Lr-,  ••,.,-   „.->   ..j-   u..;<   «.•: 

Btruclivi>-  u-^-rlr 1 ¿   :;.v*   '.hf'   .j-v,¡,:-i 

Experier-cì h.'-.j  ^L. v-    :, ¡ •.   v'^-yi-; • •• v 

tbe  bulla inj; ove ir:.  n_.   i\K^ /.Y<: ' -^(.-vvl, 

rj.-  c-.:. rrc. -elie  thermc~ 

;..'J..-ìI';.--:<Q  •',.ì evi:J:H 

.rr..:iv  .ir vo^y .tif- 

.r.:. *.* ^.ì ;.•••.,  Ine fact 

'*s •:.!:•   -v.  t;::o base 

••Me   r;;a.«;.ri;al3, 

í\í\J £" •• end co un. 

ii      T, ->i   0.J í.l •">   1/00(3 

,'i' '.   >. aie;   tu 

J at co,y- 

; • ^ e •".   0 x   apT.u J. e at ?' ou. 

vi,.* ' -.'   o-?a;  be used 

'J-u -<?r.   ?df  caper 

dfta_Ls only \r'.tji  ;.>a'\i . plie    ;!o-'-    •''.;;-.V   , ;?.;    a'Vfjrovid   .^fl 

admitted  by on.«'* rr -JO: :•• oí ,i     ,   f. -\ -,   » -.1 i. ir ^ i-. .= :,M th or i t i Cö . 

Particular'!'/ in tu-  cv\- o;' r.^r••'•>;.^: 'v.v.-i  .'vod'.ot'' tâth 

asbesto;:   corr^m;   'h- b.ü:.'i"r..t b-»\'-\vj.' •;? of c» w^na'./ìcb 



conatru.-ticii W¿Ví:-.\   íOI   ^:.t:^L) ;.-:'.. i\rvu_.   ccao.it and 

pol;r.»xo.aT¿r-c íO-Tí ir  .--ir  ^ v:,;n  i-,   ¿u«  b; i^ri .ov:?  of the 

pure  polr.'".:r^.:^,í /o.l;î   •• ru.on (rlf-.-- ¡,-  ia^-*-:r-d  "difficult- 

ly :l' I..Ù 1.1; • r'1 ,,r. •'   fju> 

Dy   il"u"    U'.'O ij." : l"; •/> í 

.'••    i. t--J   'J'.\J.   Cri?. . ;.Tr :•.<•> ¿rovoicnea 

it ^rij. ' l "     r i.: 

soné   •••-•)i---eli  -c^t:o,::i:i^ bc\,v.-,.,     ;••:•.:•..-.• v-3  consent and 

v     -.r 

'-.'».<.' '. .»;.'; 

i ..    . i    >,. 

A further  ov:;:.^  (;j;.i'-:,o .--.íL öio  "o 

the  ttûcU: 1¡J«-.    .-    fi'jfi••L-J.«:J. ; 

sbovo  100.(. V)   te  l.f'••>'>,O 

materiali;  Ir.lw  oouev >-.-•, 

plastic Pi.t-rVj. J • i;- -¡ 

cf  glH3.5í;;.bv;.   •'."••.irí.CJrcT.v 

kg;/era".   Th-'.n  £ .- 

nateríí.''   ,u.   join .a  -.* 

exaipplè >'.,r:¡:-:- ; ..-•  -    ... 

used in co.- j!;.•<>•;• :<•>-.;. 

ahapod - »v c<     ,•.    V ¿ 

bettor to  -.•..•wL.ji^   ¿s r 

more otif.*' K j:      y-: ; 

üheetti t.*r o--*.   „.-• -;ô- 

doaeü,  cb-OJ..; ,    . • •>.•! > • , 

for   olii'-; i- ..'in " » '-• ';  •.«•••• 

of   thit  p-.';.V'r   :. i  i;'.-  r *.;,;•)   •• 

cement "by  »".'•^'¿•.c rnr/i ori.'?,.'.'.' 

.j.x   •-•.:..^r.l..=-o -^"sriaie  is 

.••.'")•••. '.' u :  .¡..Los  .-.v-^t.ly 

1 '•;:.". x c-r  i;L . conventional. 

.'¡•/I   >-;r-I   .'J   v:¿,    •',:.;-   w^ivlrit!   of 

'.;,' v,';úh  i o; ••"•.'.   "¿Ví;,   i;.,  inc.   case 

.";-jtrj i-i, .:-•;.: v   v •,.?!- 1Û0.OOO 

c: >r:; ,.v   vr/r  ;v,- >;¿"^:,:>. : :;•   vVr¡   ¿uè plastic 

:.ì-'.;VJD1   O^ ir."h r^clulue,   for 

ì.U- 

» ::,d¡' — 

V.( 

'••:-'::;. .le  »¿re solely 

• i-i\X  ^.'ftAt  v-iaiD- 

••"'' . •''/'..>   /'• would  be 

••v -:   ;•;    -'vo  t.hora 

~  í-.io  -v.  ourrugated 

•;   .'•r.t'.ic bodies  like 

<•••)  ,:¡¡  .o'r,;.uot;o.ì,  feart!ploi5 

•••   -\vc >jJ-7't-A   Li. th:; ¿¿ut pax't 

c,i;pi-;^o c.ú, r¿;,trt;.on ex asbestos 

.L.¡„. .1'.    ¡i 

¿.3  Single cla'v-íC.'J  ci pieties in co  ùJ:  ihe? tao important for 

the   V3*   w".-;;'.   ."•:'"..'--rV.i •*'   »r".",--,, 
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Renca*!:: Lrca vii-u pl. -I'CJ.L- ^--....ö   uao uo ü a apeéis   group of 

plenties Í7?o,n  irìio  o1-!*-. iit,.'d  î;t,?v;iiroJi^,   bac belong  to the 

thbTuiovivy'l-c ou :'D~J:¿V:*>:V.Ií>'I ,r..*oá>:-¿•••••, t:i;.-y w'fì nuverthelcsB 

troa^í Ju .;;-J /O.UA>V-.-.;, Uí ;\ .-coi,! ~i-.nc-- V/-;ossoti of their 

parvi erlitt   j'if.o •>    :••  ;..- ••.•••-.*.".¡,iov1  .-¿.vu.   tociiuierU properties. 

2.3.1   ïk££]?:; >'•'?.'. •'Il ! 

P Afl •ûaÂ:i':iî';*  f .M';.*:.JG^I:.'.'I. .n,tc.:.;.'lri *re scarcely used 

in co:^o^t:--- \>iV\  .^ccri'o-  CCS:;T(.,  A  ;;bo::,  characteristic 

may ru'V.-, >  J/ :.:•   c-v  -iv?a ^c-uce  ;-:,inc-  oí ^ :^ iy?\y bi>   trans- 

forced ??.'••••> ¡>i. •J-.u:-  .'o.-,-,  v^<-   ¿i*:.-  .uv^t^/it for the  forming 

Of  e^"-« -iL".  :'V;-.VJ.-:.;    v.V^   .-''V •^ i-.r •-   c •' •/ : v .   vcchnicnil y   this 

kin'?   c '    Iriii.ic  •••;'.•.*.".-'.:;. I:'.- .*oo r ..'.>•::. :¡ ^ i i;v   -Ko^i-r-zü  oy polymeri- 

sation ot vrtv^   :.i'*-i"u.   J.-V ..v <U<-;:>ir>-: .-.•i^vturïcx?,   which 

í'iVió-t :--.toií:j,   The term poiy- 

tiv; oii"-:cf.  :>L  a iv^t-ly-t  the  double 

fcouM  irM A ' '•  o-'.'.   - :.:•' 

so JAf <•- u'1'.  *.\...;¿   ì .r . 

ccíDUQU-.á:.. ¿v.- .icir.   :;   -; v. ,-/ hi ¿i, njlf.-r-ul:^ plustic materiel: 

react!" - Oci ".»I':   LO'*;..-    !^t ".; va \\A 

uievisi-.tir-  t ' 

'„..v. -( ¿Viv.JiJ-.-í-..' 'c,]n'.."n.-s   --orceL. 

.:•  .-:   iCO.v'-CO  ••>.•:  wi.-; J.ov¡ r;ol ocular weight 

c-c • c^f •ç-é-c-e-c-c- 

Sono coirle*-, cr^-mlo^ tfiiûo -.o ?CûOWïI produota.   The polyaeri« 

zation or O^-'     F
MíUí!

'
;
' Polv.KthytenC 

Ci 
Vj,"|vl'.i>IOri ' 

CH- • ~M 
'•    -(. 

- J 

r.roi.icc:: 
' Ci        Cl       Ci 

Poljv;-,yltM':rirJ6<PVC) 
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For the here men ti on e-i  thermoplastic materiale polyvinyl- 

ohiorio'e is  practicaily the  «-.Most on.'-   rdso  one  of the most 

important  pioíít.lí'íí oí"   ¿hi.s   oíros.   T'ir:   oí's h t. pe ó. product  io 

normally u  whi•>.•   ^vd;-. , w/iloh unci^r^ JOS ¿o1 ií'ioation. by 

iioatinç .-ti.ove 100''   Jt    ...ro  ><OJ.J .:"xftü   t,jv u J.JI;i   u.vy bo  «haped into 

sheets,   t.u'^íL- vai.rt  :ji:  nu,   ,'i-il;»  -'.t  :.:í   ::'',"(.-a pcí'jsibie to  mix 

PVC powder  w.Vt'i   ^Iwv,'" i'ylri/-;  ?gort'j   no  uHían tiexibxt»   nixeetß 

or plao txoc-i t:f   w-ioh  u.v,- be   tu; ed   ;'."e¿    "if: coating  oí' rootallic 

shcietfj  ano"   .:•.} TO   xv ;.o>nc •:?;'••?;"; aybot'vc^   ^Gi-v'iit.   Tor ti>eee 

coating opc-::'£ti'.-.:.;;; .ve   ',o r^ouASary  !.o   cure   uu. coated  material 

at Temperatur en  ¿b^vj   luO°  O.  teochc1-'  ao'vantage of these 

plastic ir,'ixùVIa.l a  .u¡  Vìt i!f.¡i; Mìa'; "<'ïio  p'oâuotioa oí' 1-VÛ is 

wide-spre-vì   in -¡.he %'orlct,   •,aá ai.-.o develop ir-g c.-uùtries dis- 

poso norm--ìiy of   í,(iur:.C'j v.'or  tbi..;   Jiaterioi.,. 

While  pure»   n&rà PVO  V;i.ori.-.-r:  i>jS.vt,J.-.i   -i«  '.ow tv ;?:•-> er atures, 

improv^aot  of   Itn  i:;:y>. -t   v'-vciif-th vay '••-•  out,,J,;,v¿d  by   cheraioal 

modiíicf tic:',  vhi.' ;i J.^MI*.   í ,•  -v t^u^u  voriring material.   Tbia 

oan bí;   trr-,r>n¿u'"*íoe 1 A. rio oj/r.v'uya. ce;, fchcovO O." oírcilorly ahaped 

articles,   ••/h;ch ~oy t>-.  i.?,y'<  :•.,•  t,ran^.Vvoftr<t,   pre-íabricateu 

con truc tti ai aía-nri.a.1 : -   To ft  c-fícrai-P  s./.'i^Uii,   thvso  iight-wall 

eieo¡fcn~£. ;.;ay oc   nneú  a ¡  .. r.Aibr¡ti1"u>   :-y.^ .i'j'uestúf;  ceioent. 

PolyvinylfiJ cr.ui-»  *.oo  n*y ^o   íranorurnoa   './Ao a toara material, 

which  cen be   r. uibir.M  -*•:•',*  ^.-s.-.eot.of;  ccaieit  to sandwich 3truc- 

tures,   but  normally io «jas 01  another  chftüjieal baae are used 

in thj ö  ca:3c , 

Another thermoplastic raatcrial mentioned in the equations 
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above is  polystyrene. The  compact product has no importance, 

but as it will   be shown Later,   i- i¿; posai !• je   i. A an  easy way 

to  blow  «;;j polystyrene  xo   o very l^:M,-v.oi^;]t   foam  -*Uh high 

heat inaulat:.ng proponi^,  vhuvä ccRtí.;'nfa-jj.^>  »U'i  acccsloe 

cement to   san«? vi'li  ¿vcrrot^-rea   if- ^r;y  ipt^ii'ai^, 

DetaiJs  for   i^e rigid „'uKfiu; av« ¡riron anchor  DO in i 2.3.5 

2.3.2 Thermosetting ^a¿¿j.u; 

While  the  moH-oular  smic+uro  of thermoplastic   oaterials 

consista   of very .Low linear oj-fii-.u*  of ?»'br-n nto^,   which 

have  stali  the  poßB.ic-.Uity .fa oor ta in. uio^emo 1.,   i-.hu  ntruo- 

ture of therraoeettluK malcriáis  forais s   :;n.ï.'ce--ai.:wa;ional 

network,   who;jr,   MOìLL] Uy  is very tea í.r:.otect.  Therefor,*  the 

single chain«   cannot slide  v,   fura r,  liquid liü.c? in   the -ase 

of  thermoplastics,   but  the  effect t, arseci   by ',oaUm;  of thermo- 

setting rasine  ai ay be the  rupture 0,:  t;ie  netwe*^ ¡jjid   thu-3   the 

decomposition of  che.   material,   A3 rr-fin-f.io/W above,   the  thermo- 

setting rasine   arc-  furn.i.öbcd y,j   two—-jomponent-ayoteíaí.-!,  chicli 

react during tranKiorination  IOZG lorded artici ft»  fo  the final 

end .product,  or «is  pre-y .* 'iytiet.i ¿ad ays lams,   èxci, harden under 

the  effect 01  heat and premuri:   aurina tac  chapín*.   Thia 

process of hardening*  of    he resinr:  i.i  SBUSVC by   tbe   formation 

of the tliree-dicitnaionai no two vii. 

Chemically  th; 3   system uf   formation  01   a  thcrraoaetting resin 

may he acc-oitipiißlied   in ài/forent w*ys.  '.¡Jh*:   oldest rlerie oi" 

thermosetting reeins   are   the f orraidehydf*   phenolic roainc, 

which are   toiown,  for  eaaropje,   under  the trademark baicelit 

since nearly 30  yeara.  1.  3^.1 we   0''  taeir  iaiportane«   /or other 

industrial   purpo^r,,   "oiity  r.av1   LC ¿,X'0&" ¿n terete   in  connection 
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with asbestos  eeoiont.   It   is   true that  it   is  possible to  form 

aleo e,  rig10   torn vi th  these  phenolic reains  vi+h  high beat 

roeíBtari'.íi  s.-.d {UK.-û  ^c'oaiil.'ai pr^-portioö,   bu'c  In  npi.to   of 

the fact  of   the  '-ery  o-'eap  ani f-.-oà  .-ivai^a'n: "j it"   ' £   ihe   raw 

materials ph'.no'j   e^i  lc>r^riutehyâ>-     rhe   fona a vi. on ar.l apr"1 i.eatien 

oí  this   foe-.«.:   •;?  :.'?• "Lot-   l: f:".' ciH   £rc -:'>-   • ^ *T   o'ioap,  a»'--;   iltfre- 

fnr.j th^rs   la  .it'll  ;.;;>   ro/<:    or^i'   thiou^h  1" r  oü¡):pooites   oí 

phenüllr-   formal i-by ;¿ e   ton»e:   ìVìC   oov-ia^  rar*t trials* 

Thro o   other   cjassoa  of   ti^vmosRtiiY^. resino  became  very   tm~ 

portara  i-ú   -wiiíj valais   ü-aus try  oi\ accost   of their high 

variability   in ' rpi"; c&. T. lor.   Thvce  ¿re: 

a)  unsaturated -DO J y eater rea ins 

b )  poly vi re t hane r er» ins 

c )   epo x id e   t• <? n '. ns » 

2.3.2.1   Jnaeturgtö'j ^clvobstar  regina 

These   ?<:ain?  r,re  produced by poly esterification of dihydric 

alcohols  ((íIVIIüJ-::)   a^-i   ru.o-arboxvi.io acids,   to linear chain«« 

polyeotern,   wh'!<-n ;r,foy  !<>  orruicheo   to a   certain extend by tht» 

Incorpore*-i on of   f-i-  or polyhytr to alooh,<l?.  Thn   raw materials 

for the pol.v«isti:r-i;'ir:at-ion  eonpris^ always  a  certain amount 

of an  ur>f.t-.tuiotec   c-m; ouna,   particularly mai sic  acid, 

HO0C~C.H~CII-.ClGH 

cr otber suitaoi-   compounds.  In thi.a way the r çaul ting poly- 

estera   contain als*: u-C  cioubl«; bouàs as  reactive  groups, which 

however are  at'ir   to be  reacted only poorly by certain catalyst«. 

Puvtherror ^»nortr.aliy   tbmte   polyesters   are highly   vio cous  liquid« 

or ever. aoJids.   Thorei,-re it weal i Lt   difficult  to use   them  AS 

such. 
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Por ih**»» r^as'iri:' «n«";   «r«  -rosf1"-   iilu'^-i   . v  iati: -i«   ^t   v   r«r«t 

Whi'.'i1.   is. ]   1 dv,   ^\!I;M1»V  '.--•-li*'.  «    jri:_   '-»»,;•      "> m   r-. i.    !•  *%    -,   v t • V 

ft   character'f," > ?   ¡.•-•ri'    -i:   A^*,O' 

doul'io   bervi  ì-«i,wfte!;   iwj   ..iri-ei: * 

1!  l'¡i;'H1 , )    •'* 

o S ;< 

t.ho fina"!   :i;ro:"it    :   Mr^i/ 

Cüdipc .:nà. 

'f hi»   t ío).rti cu. i.   or y: v:: t i o/>   .if »„ny " t,., 

¿.r» •••»».•. ii 

n-PT-S^U 

>:,'ji im-»     i/,*  ' jw 'no1 

-^v *. i *.-n    v    *,IP 

»n   :" ¡*»i" 

rat»i'  ¿,~'; v r- i<v >'i»Eir. 

relativo.;,- *•< jupie   irour--,   w.-.h  Joef not   •-.»}..-T-. -v-rir'• . T»Iü 

equipment.     *V\v.r; '-.el er¿   .'.   ir;  o. vi Mr  -  .à'   -..-.• 

tjon Towers al ;:•(•,  ' <. r    -*af'r,   .-.nd   'or  'his  T -»->'".   ,í 

fi» Ct i vif:    ¡- ..'jlv-ftg f:T   ar   .u1 
•'A ."o     'i."!; i.-: ¿-'vi 

•í ca j 

r*-: • 

>V,"J.^ 

pf 

factories •:• ¡ «o  f./.irf'ivt  iv   -* v¡r 

«xpari^nee ••''.,  Dr-vii,.-.-   .-.rirr,í¡   - 

This leo db  te,  '.<->-• re.--r   r.n.. :    tV 

typpn  o1"   ;•(•". viísttr re.ji-;r;  • r   '.: 

suited   for  Jì>  -;...f! i.-.   Mur8,v.  ••• v^r-i,..-,   ->o! .* 

plastic«  =¿n.'I re   (>u 

r r'«3»...» 

íi     n *';V- "f-.-t 

in i 

)í ' t   s,  r^i ni '?«nfr'i 

The hardening r^arli on  -,\ 

masses   r.f  COT' ire • a i    e •••:.;ñ. 

e<-f>  niíMjr- vi<s    ivi,    ,;v--& '   ì i Uvl   r. )•< ••.ter 

.•.t.,'   !•€•   :>*- t^1.!.•••:•     •;•   ,i-.    -ti(ïi    'f   v.?- ' jj ! ,"i e 

«ubstance--.: i:,  me í:¿a '•.    n n ~   rooi,      .'rr.r.*;-?i t J-...      •• » P  .-'ta'y'l'-  .,-,.-,^mB 

consist   moa4].-   ...;f  :,•«,-,   'orr^r«-^ ;-,    -;.<•   :'i^s-   0f   w-i.;h  ;» - • G   \r   \n h-r.-tl- 

vator ana   ¡.he  seoonl  ^s    n   :-<.:c,f ].. rn • or,      "heep     r^jr• :. «;   ¡re   :-o.nirt,ed 

from  the #ï-<v.ip  oí' civ??ni.-: :'p>-o>d'.:eG,  noia"1   <n3 : «5    ."  -.r^fiu      ."i1., 

aliphatij ymii;f»P ar '   ;¡u 0-.      -   •-<  u.j rnk   -s   , ; ^   •.;.r;,.-sc "¡'   ^.\'j  oap«r 

to give  do-culs   of  th» m;m<*vc a  ç-OPHIMI L tier   to  hAr-i^n nn uni..« ' arataci 
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polyester.  The producers give expot formulation» for the op- 

timal way  to ;> ¿wen   fcypo  of asßortsaent. 

In any ca¿"-   ttio  ?:.\:>ct of  ttu-  o- ï.aivtic   suj3tances ie  that 

doub.lQ ì .-jiiuj  ir.  v?o  -j.w^.iura^Hi  poly?-.te"v:i  aaä  in  the added 

sty-ene  arc-  í'Cí¡..V;i;iK   :O  ^C-C--  viri oie.  another and  to  fora 

the  three-íiAJieuüion.?,.,. nt?tv.:>¿-*: une. er  fj.nsl  curing and hardening. 

•The risultane òrd product i¿ a aolíj  cocpact masB  cf a trans- 

latant r*siu,   v/1'..roii ;üV-   oe  uaaà  ir:   r,h.¡.s  unfilled   i'onr. only 

for  oertaia   purpc^ .s     ;r.   t.":a  titolari o  „;:> Jujiry  and so  on.   It 

is  p. ch^j'HC'Uiivòii'-'  ti i   ai.;   i Ti.::' a ¡.urateu  :,oj.yef>te.c  resine  that 

during  tua  h&rdenia.-; pi oos^r  a  cor ¡'air?, volume  shrinkage will 

take place,   v/uch nay be  aboa*--  ;   io 8  '/oi.í,   Ta if;  shrinkage 

moat bt-j iiepr  ir mina jur^an   the  prclvte+xon or   i-arge Qiae 

article.'.;  fro..j uiKg.unaVi-   .^'.'.yraxirv renine  arid  MIKO  in surface 

coating,   l'-ctrivtí  i»  jai':¡'^   e;: e-i.-¿ru; ;.'.rce£ wbi^b  can di- 

minish   tbe   aá'"-.f32on   o     *   ,    iv-.^v^r».-?n-i.    "'r-.*'"'? &--•> ro^.e portabilities to 

•.•.vero •:.-,-.?   '}.••     i if ¿i uu^ ij t.w   '-Vu3(;'i   !>>   voiu'ik-  £>hri nJca¿re of poly- 

eater re is in.;,   if3.r • ^.^C.arl v  yv adà ir.^ :ia.«i* ?.-•:    as  quartz powder, 

sand,   fibres  rjiu  .-•:• •'-.-,  -..*.-.     ocii ¡. Sa-r^ curing,  therefore 

unsaturated  polycn^er .^colori  axv  varliv utjea,   mostly ir>  con- 

nection with r<íiní'oro.l-;^ yiae1;   ;.\i.fcrt-a, -M¿  H surface  coating al.io 

for aaoestoi;  o e en evi,. 

The ijoain appi :•. o a ti on j.n l.uu&mf ìB ta?  tr an uxor nation into 

glassfibre reirforced plastics   (corrugate.-]  alicela5   light domes, 

translucent seuaratinft valila  and so on),   as  shown at the end 

of  this  papar. 
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In the latest   tirac  imontrji -i-'.-e.)  DO?}-?.3to?' resins  could rú.ao be 

transformed  into  ;»  vTor-n.   vbich bcourao  vor y .iL'por fcpnt particu- 

larly  in hc-usi^c;  a'>u  r^.'^yj.  H V-íX*)  tir> !      .      i. i/k. 

with  aabc?  u; :*?." ts -¿.5(- <•'   'pOi.:i" 

2.3.2.2 Jfoljyiir eifux> .^i.; 

Since   Lúe  i:,¿j.-vi-v.i¿.-. üI.JI.'I'C'U i'J-    ¿/'"Î.I v£.- 

tit    ur.    oerìiuinatin:. 

.  chapter  3.Í1). 

o;-»1.ns  iß  «i.?i\:otr.' 

by nadj.t.'.^/i ^..' A   '•ívi,a.í.y:tí     -U-icn.   ínrb.ios  -hs  double bon^ti in   un 

resin   TO   :.y--.-   •;•?/•   v ,  ^oln   •••-,•.   E.UO;ï\';,   ib.- h-i.vi^ui^^ ír/Hteín cJ 

polyure Uia?ï<:  -^ •;*:•;.o-,  .i>   pe -Uu.;.py.i;..y   -. .'"ler^u:. 

fcl-JL   Jt.   .I.- iCi-vrt; po.lyoV. There  ar-» o:A  ~w ^  or*--  ^n" 

Of  EOiàd.L^   or   b.'0*h   *. ;' CUOS.L ;y,   •.•'." "i   .  .^--v--'    "    •- l:_xL,j .--e.?- ;i'.ò  w.-...-. 

may r3a^r with iooii/Hn-.v;'-- ^-ri.nips ae  a ac covici component- accorci 

ing  to  tue   LOJ .iovi::.-; e'•_\v; 11 or» ; 

The reaction  sebec-.r; M.-O-.V   ••>-:?:.->.  ••••• fi..:-v n.Uíú   "Iv; vyc bo a certain 

amount  ot   ino.-.ycTtb L-;   :. :::yo';.':./-.::.   v^i'.*'   - CV  i;--1   cort.jined  T-?i ''„lì  •-•. 

WelI-lOECn    sU:.ntì*A    :.,{    r ^ i^by-; £V ;U.'-fc    COIT.pu-.'ìl.w    ..OCOrdiQiT   tj  tili 

equation .it  ••-'OiíiV   :.: -JVJ  t1.-,.,  ora;' .'Lì..I>V-.;;   b.'.^b r jlecuüii;-  chains 

could  be  ,uis:ie:   . v.    'L.Iì     , "u:.--.   ~'~\"   f ^»D :;.; cf»i": v   there  nay be 

used  polyene us ui   pe yci-iiCí.!:i *•/.'.. \'¡-:  ^ uert-^ri ;xrount  of  brv.-nch*.^ 

compounds  to  .¡c.v.r*;  ? :._*; -M   ti-ccc-cir^nr.xc/.-i ii.otwj"'lr or.   toe 

ourin* au)i airo í.; \ '"^ t   ':•XO-'ïC <> ;j.''ur ethane   o traces   the 

formation of alliti^rai   i?rk:s  between  the   •hair.,-:. 

This kid  of rotinuiatioA    wvu;   PirsT,  tcun:   by Otto Bayer   In 

1937  in Leverkusen «vi W.:,I  CGU-ï-J  '•¿-•oiyud«^.^^1.   boIyaddUion 

of i»ooyanat«5 and po; j,_-.ydroxi ie  eonponiid3 became very 

important for * pariecy of  :'.r«dacf,r.-.te,l   section::.   The  fintsu 
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products obtained by T^cntlr^   the numecoufc  conmereiai  typea 

of compounds r&nf-e ir:  the ri-»; properties  froir.  soft,  rubber-like 

nsaterials   ;o  hr_*o...   hi^li  •>.'o+'¿. ?wj uted rosj.ns.   According  to the 

fiele 2 ti oi"  of  .;?iv; ;üLI^Cí¿^;  and .1:.-,   jv.rii .;loij8  üí'  reaction r,hia 

Ésyeteu- ua;   '.";t-  Uï",   >':''•  OIK;';/--   rô"i,in^  a^eir-^  r*na  .Cor  s'.-ft aii^ 

hard  to«.!,'1   .•.•bj^:  i..-- •'•    -  .-:-. :••   .  . e-'*   -' • •    .-. •'..::'-.•:-,: -n    rijud olosed- 

celi   predarlo wl -jj  *>-',?<.;.; ; j.y ¿ L-JìI   
k-.o./..  .u'. .'nú a tin è'  properties 

whien  ars  u res.,   con,-ur¿r,i >.'i  'uu'rc; yj .   A-   •••iL  b;-:   3hawn below, 

alce   pü .1 yuré than c   íc : ;:..i  ciuú   Lu?   c }n;?.ï ubced  a1:   -.Tie   of  ir..e icos t. 

irapor ¿íun*:  ronbuïi.v   .•/:•!. e~-; ¿Ir   wi f".1    c-..3b<' :J COK   _-e;n:nt. 

In  comparilo;) *v ú   ú,io':.mr?.,-3   ^o¿ /e'-i^-s,    iV/ i;avú..ain¿. re- 

action  01  p.-'iv-vió chime-    errtrii.iò  ìH.-   /o lau, e   obriiúiagc.   The reaction 

takes  pliiez  after :aÍAÚi.-:;  oí  •••>*-Ipo:i«r.t8  a.r  rtj-j/ tí^-perar-ure.   It 

moot be?  kepi  ir  talad  tk".~   ai!.  cufi-.U^Á  react IOL.9  K^>   fanter ut 

elevated  t reperiti;.!; e.,  au.i»  be.vjr.t.  c:.;evov   'X   "O-í  <:<~ia.   li\  the 

case  of r,?ac ;-'..-:.¿ir;   -jf-^wc •••.'•   JO.: y'^roUie   coz^r .ade  and  isocya- 

nates   nhe  cujcdeur.) -,  ..--    ;br-  COS^T.VI:. 3yjie,~-  tecna   piaoe aloo 

at  temperature:"  w    óm.   :•*•!•-:•,?•   : .'   -   - 3°  G, 

The  industrial  proda.rtiojL  c: 

compounds reamer, i.^i'^ren 

r.iv:  co!,.j.-i.,n5i,.ti-.   íoi   p<*»Iyarethane 

The   preclusion oí   ,.-oi ;i;-¿-Jv?:¿.<> =  c.orjpouij.."^ .   particularly poly- 

esters   Ir  J- i¿. "wl^  a "üB r.>l-•; s   íJV';   '•>. :; .1 ci •. s   rh^   .: r4Uuat:..lal   products 

also natura.;   .M;:.¡rounu.-;  ii^e  curi'i-r oil   UHI  ;JC  CM EU ay b*ì used 

particularly i;i   il; e  e^yo   "i suxfao--;  .;o^t.iü£,'.   jonc'.-ruing the 

iaccyanates  it in much acre  uiif coli     -   v*-'nuice  sui table ma- 

terial  on  * tfm&i'i  oíale.   On the  other han;   "):~  in du.": trial 

countries navi*  installed vary ei'f^ctw.-   installations with 



high cc.pacitiea and are at!e to furnish wall standardized 

isocyoJiatec at optinal  conditions. 

2.3.2.3 üpojciáe  v'^£ir-b 

Like   tuf   yñyvav. ;•• ^.-. '.c^ì.r.s also  tin.  opoxide ITGBííIS ¡are 

two-conpoKorji. g«;-••     ^  •vh.-i'-   r^-r .•••.;-.a'aiv.;.-   oc   the  poiyacáition 

reacLc-.i  V.   ro--.: >-c ¡.-iculi? ;^u.  Tifivi  pí--¿-tetF.   T^e ¿-en ¿ne arc 

normally  m.^d;'..«;   '.•.•:  -vis;': \1:JCJI'
C
  CUL..   Z;.''-^.  c-•:.»>  ai.ro  be  dixui,*.;•". 

by eolvt-rv.-  or Lo-ca.Uc:  YO-AO'.," ".<.*•  Y^ILY^V:-,   •. n i eli t».ro  b^iurj 

into   th^   :>;;.•:tt-t*.  a.a-jr..-;   oi. ;•   tvuv.c •";.".'">';   ..<:• a-- i,. on,   Yue   :.'*:: o .vi. i ve 

grouo c+   euozia"   rn^ns     ir  a v£iv   -^ -,~   ,.*..•.,   -,r .ar.^Y-iJar rirfr 

of   two   errbon <¿tGYit»r.v.   -.-.,*^  oy.^t?.'.  ¿.¿ca..   IU; •  riî)Ç  '>pj.j.tß 

easily of i   LT il  i".   ¿ouohed by a  .votx'- ì.V-J  iiyclroger.  a UOPI O:C  the 

second  component.   Tue*'   Cicvrá co^noneYtR     4"-;c-  üo-cal.lcd 

hardGi¿'':rr>,   ^c  i;or¡2V..ly   H'-i;i:.Ä.tj e   yc"; y\í..i.neo,   whose  bydrogon 

attftubed on ;.itr.v:c;i r^'A-/,    ..-¿   ¡.h*  ..t'Tsciir.ìvbL ¿jrour-a ior 

hardening,   il,"-  '-;aheajï   Cor    bi^ Yeuot,L n.  i^   yivn  in  the  fol- 

lowing equation: 
"i  -Cl'-C." • 

Epoxide resine Iû; ^     -•   .iiieb.   "a  ,i t   ^-v-  n-rr-« r   w unsnturated 

polyester reeins and  PJ .-C   "^•\;/i,>,<:;+.h?v Y  /"¡/rù.,.0:,   but   Df-cmiae  of 

their  elevated pri • ;,   iL  y HïYî  c^y  ..-.•;• -{--,.•<--> !.\n¿ :'or  apodal 

purpo3Cf;,   In co:.cccr;.-'i   wj Lb  Y.'.e^ >•.•''   coraux thorc  ii: only  the 

field   of r uri" ice  Mu'r.iuí'     v^lor;  j.ny  .c   Jiit-v. es tí rw.   The main 

advantage  of eporiae re.'Jiùs  it;  trr   re/.-y J ow :;r'.;J.rücage aurina 

the hardening reaction,   vYieh. en rues  dxœenai jurJ  stati iity 

and avoico Bhoaring forces» 
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2.3.3  Comparison between,  the thrc-?  sya-t-ma unsaturated polyester 

The roftcharac&'i   t>r"p^r'i^ ^   aiVf .,-cô   100111,-;  oi  0^.1   three   typee 

go up in   L:- í:.:-^   r^iicro,   ¿.::MWû<-.   -But  ^   i«  -^   "he  price 

which ii-rea.^   *.    -   -   -^    ...r.::-.:.    i.'   -,ic:v,.^^.;.r.  octveon 

unöaturat.iü   ;.,.l./t*í.M;.:r  .v^in«,   ve- J.yúr-U ;i^-  ado   eBo:o.Je  reßins 

conceria: ^c   -v:.^  .-:•* k-'i-•-.  .i j   v.-  -.0/ ir.al  fcuv-M- a*c-a1;   1   ; 

2   :   5  V>'.   " 

p.!';.   íevoia :u roiat.j-veiy 

low prieo  -Äi-Jh   l.:*.ô  :..    IM-J   .VL".? .-   r-t-,/-«„.   ,.;.0   uo  1 .-ü  j>;i/k:ß. 

lu practico  Vnsr*   ar-e au u i^ie.^at  ^.-alisaT-oa;: e»  ahowi in 

the application r.3ri "i   «hi«   pap^-   ^nci  in  ¿pice of  the  shrink- 

age proMenr  polycj;^ ?^:.nn  osai  ìJ-ì  HKICC  tí;  iiòlier«  sufficient- 

iy on the .«ficee tos   .-et^r;': -;v;?^,   y::rticu.U.rJ y in  ¿cnaeetion 

with ßIaaNfibr^.'5.   r;hs ve.--.;-H^iV:: --OBV-UE-JIC'.-  0:? r,va\ oocita riga 

is also  sufici-rem-,  io,   vU  ^r.ttM ¿tropear  ..aitate t   bufc  netter 

valueü are ubtairoô   \y   iu-;. íV:«^,,,..,  resiti,  vbáv;L are  also core 

various  in ^cs^u.iu;*   <b  S,K-«   L.   •.-.!: .;p L;*rT   i.   of   •••Via paper a 

lot of woi-K   inc.  rJrnf,,t:>-  .)o^i .-í.O.Oü  to   ji-tain su-aue  designs 

for   r*-h   -mo-r-3,   to.r^r's   vutüo^r   ;^;:. aurions ard 30  on. 

»:.-,-   ' i CA. 1 ••..'.* -,  ior   î.1':   •- (/r.ti/is?, Systems which 

03i;v„au;.   :-? l\f.-i?j  uc-a^r i<iuK   -uiC  oiiejn-oai. attacks. 

2'heir use  ir   ¡IO-VWC.:.^ wixii e:fi-otoL,  c^eut lor ¡îousiag  i-i 

relatively iew   Î6vei:>pe<i.   ,.:.,r<..r<?  ^c   ;;ome  ?:>pi i^vtioi 3   of 

coating aso-^ü*    -•^••u.r  for  -roofing:   d.ynal.ruï  Utd ?o   on,   but 

ii  only wearier re¿,..-c»-^  J,   -iur^.  in ¡ws: canea  polyure- 

thar.e reliât  vuuia  i.e  a'cu^lutüiy sus rio^nnt. 

£po x i •."'' o 3 e n ..iv.  a t *'• 

must io ri, 
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2.3.4 Plftgtic foam syetetna 

Nearly ail plautic materials of the  thermoplastic an*   thermo- 

setting type   ••;«..•  be  o brained •'n^?j~  certain e--vidi tiens   in a 

celli:]..?.r or   ican  s.-ite.   In   praoxi^ •••   ;ner¿  axe  «^r^v»   i¡po¿ial 

type3  of piaati^s  wr.ich became   or-treuic-uy  -Lnpor'-ar.t  i or  ,-•{•: ora- 

indue triaJ   sections  >>3cau*e of   cr.eir oux3 ¡.aiìdai^ uwohtrj ou^- 

proparii.o3.   Portivul orly .ir. nouai rît;  SOL'.C   í'O-VD  aynters  navt 

great sucedes  aü  h^ai   ^3u.;.ax-:-or   rooverialfv.   i ade pe/-den t^ y  f • v;; 

the chemical  eng m nu pies rie   í come  *re   cypi-rj.   ¿igni, 

construction materials.   Ke£Trdir.¿;  xLexr- application,   there-  are 

prinoipaJiy two  different way3 : 

a) The foam aaterLal  may be   us«d      as  a SóIEí-finished product 

I par tit;-ilari y in  th<-  fora of  i-:h~e:z and Tay   then be  p.iued 

to  other    cù&Leria:. r ^cr  ozacfie  a?best^L¡  oeüent  sheets. 

b) On the other han-j   the   'o ».a  can be  obtained   from  the  raw 

| materials  âireciiy in  cc:Uaot  w. -"h   the  LC verini naterialn 
I 
j so  that   ohe ri:; in*   r.oam Kay  oàhcre  te  th»i  surface  of  tn» 

i asbestos  cement or o'.vtT pro¿'^..-v... so .itili.'y in  thi»  state   tn   fovcu 
j 
J a corcposìtt:  structure. 
I 
î _. 
I In practice  both systems of laorication ar?  u^ed. 

j The most important  foam syatems  in connection with asbestos 

j cement are: 

2.3.4.1  Polystyrene  foara 

In moat caseo  this very light foam ie produced in the  two- 

step process:   pot jstyrene is a»ixed  in the fir^t step with  a 

"blowing agent  and  blown up  to LLtxie granules  up to  about 

3  to 4  um cf diaicetre  and   tneae  very li^ht wh.i te  bails  are 
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put into a form which is closed and heated.  In this second step 

further expansion takes place and the single balls  flow into 

another  to  fora a whi*e light rigid  foam.   In the last years it 

has also become  possibj.8  to  produce  a polystyrene  f o affi by an 

extrusion process,   In  which the  polystyrène mixed with blowing 

agents  is extruded from a large  slot  to fora plates  or sheets 

with a foam  structure.  The  tvjo kindy  of polystyrene  foams are 

easily  to be distinguished,  because   the first one shows  al- 

ready the inner structure  deriving from the welding of single 

little  balls,  while a section across  extruded foam will  show 

a very uniform cellular r<truoture. 

The densities of these polystyrene foam materials range nor- 

mally from 18 to about 30 kg/m5.  Por the construction of sand- 

wich composites  alac with asbestos  cement it is  the  simplest 

way to  glue   ¿he  covering sheet  wLth  the foam core.   There are 

a lot of suitable glues,  which are recommended by the  foam 

manufacture».   It  should be  mentioned  that solvent containing 

glues  are not suitable because  the  chemical solvent will 

penetrate into the polystyrène  and dissolve it.  The most in- 

teresting value  for polystyrene  foams,  as well as for all other 

foams,   is the heat conductivity.  It lies in the range of about 

0.024 kc&l/ui/°C/h, which proves this material   to be a very 

good insulation material. 

2.3.4.2 Polyurethane foams 

Polyurethan«     foams are known as the best heat insulation 

material.  The /\ — value ranges between  o.ou     to  0.020 

kcai/m/°C/h.  This is due to a special blowing agent,  which is 

used for the foam formation from polyhydroxide compounds and 
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polyieoeyanatens accordi mj to  the syst era weir, ios cd  under £.3.2.2. 

The chemical  raw materials  arc rather the  same ss  for the sur- 

face coatjü,^  b^ntétr.,   í ;; :,  Mi<,e   i~  ¿i ocji t^ on*.:   f .¡ uorocair :-n 

solvent.   wii-i.C!.  ü-IJS up   iupi;-^  txiv   polye.-Vi-:-. i or;  bewyen.   t'it-     WJ 

component,-,   fhiü   reaction   is  prao-i c.3"liy esr :utcd   -.n  H  »peemj. 

way with  «»dditicij  oí   certain ad J live -,   wr.icn   ensure   :.-:y  fr»,mV. - 

iiiiy of  t-.n   r'.ciiv  T-;a¡-,   Juoh   r. L-a^hiri^-y  in   csriain.ly  ai:   in- 

vestier,-,  of  .vjiag   K-O.OOn »V;,   iL   ;.s  ¿ *ia$,-••• bly    .^luo* thai 

Polyurethane   foui¿in^ macnines  ar¿ ut-ed  ;'or or,.^  curpose  OüU.T, 

in  this   case   for  the production  üJ' aebe;:tos  cernent  /   fon® t¡a;u.- 

wichea.   tforruaj.i.y,   .ina   aiuo   in näherenr  develop!^  cour trier; T 

there are already foami.-^ installation;; with  considerable 

capacity,   which any bo used  alno  in   thin   case.   The  great block 

machines   i'or   tht  product i or?  oí we an.  f oarer?  for upholstery  and 

so  on are not  euitab'ie   for  an '/canore i c p^odu^t-ion  of asbestos 

cement  composites,   vu i,   there  arc   the  so-ccJJLed ^K machines, 

which are  p^xtic-.aarly developed  for  rigid p^ -.yuro thane  loans 

and  thoy raay be  as>.d also  for mould  foaming    or npray ioaminé; 

in 3 ßo-oa.1'1 cd double  conveyor  oeit ¡sechine.   The '•*?--•  ">v?, ii. v.^r* 

important  for   the  production  of oandwicn  composites  and will 

be  iurther described in  the  practical  part u,   thin  paper,   (;;ee 

chapter   5). 

The application of  foams nay include noi  only   the  paie   loaroís 

but alüo  coiapooites of foains with inorganic materials,   for 

example blown clay,   blown glass  and  so on.   'Paru cul^rly  the 

last case ban  be com© very  i a» portent in connection with Poly- 

urethan foam  i'or   the production  of very go o o   f ì acne -ras 2 *.-» tant 

eonspceite^,   which ü¡ay  ce sui nable not  o:uy  for  wall   eleven to, 

but also  for   ene  construction of  insulation coree. 
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2.3.4.3 Other foam systems 

While polystyrene and polyurethane feam système are the most 

important cuca in connection with asbestos cement, there are, 

as partially already mentioned above, also other foam materials. 

Some of them poss-sos a certain interest for the problems of 

this paper: 

Besides the above treated phenol-formaldehyde foams also urea- 

formaldehyde foams are known as a very effective heat insulation 

material. However, their mechanical stiffness is very law, so 

that they cannot be used to form sandwich structures in a 

similar way. 

In the last years, a new blowing agent has been found in the 

Uerdingen plant of Bayer, which is very suitable to form foam 

systems of unsaturated polyester resins. These polyester foams 

may be applieated in a very simple manner, preferably in connec- 

tion with inorganic fillers auch an ìù own >i.ay, blown glass and so 

on. Compopitee of thepe »foam-light concretes" with asbestos 

cement are possible, hut the system is still in technical 

development. 



•»    '*"!    — 

3. ApplXca^ii^u^o^gs-ticg jri  connection with asbestos  cement 

4B   the  r.ore:'ál  .;reyi;vi  r-uriVtc*- of  ar;,ecto?   c^ti1   i.s  no% 

ver>r attrae tj.^c,   i .. in  usua;.   \.u   p.xiu'i;  i ü.   formai   paints 

are  chiperai .„-n peinte  on a;    aqueous b&yy ai id do  ¿jot  coi^-crv. 

the   consent,  -v?   :,hi..;   pape;/.   But tiu>re   ia  ai ao a .«spec-, loi 

surface   c^otirip w.j.t-1  í-yet-hetic binders  and differont 

aesthete .¿ff<.,ci:;   which muy be applieu  ii; ai I cáseo  wn«-re 

good inn--tine behaviour al o o under liara >•<"•-at.Loi\i,Àj  con- 

dition r.,   ¿.-s reqi.urad,   ihe blauere  used  ut loaf; normally   Lo 

the   three  tlí^raioüettíng groupa described  in   chapter  ?.. 

They may be uaf-a  as well with organic  yd venta  as also in 

a solvent-less state,   which  ia   particular Ì3r suitable   i I 

surface   00at.1rj.4rc  of a 'ertala thickness  are required. 

Reasons   í'üí:  the app.l._cat.iori  oí  nur:ace  coa lungs "WJ.th 

organic  re-sins ino to. ad of the scrapie  painting with dis- 

persion  colours aro difieren 1: 

In all  outdoor applications   ohe  coating with synthetic 

resins may increase   :,ho  ducal 111 ry and thç   outer aspect 

of  the ¿»uriHoe,   and way  serv ^  -ti« o  for a certain geo metric Vi 

proi'jiaiiorj  oí   the   surface. 

In  case  of appi»o it ion  xxi the  inner rooms of the hou.ee 

surface  coating v;ith resina   >ray    simulate  other materials. 

for  example  ceramics,   or uiay produco  a ceri air;, aesthc ti- 

ef feet,   for example for bath-rooroa,  corridors and so on. 
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3.1.1 Surface coating with pol.yester resine 

Unsaturated polyester resine vxe  relatively seldom used as 

solvent-fr^.e r-r*'.--« '03.t;'i,v-? for ai; "*¿J to^ ¡•.•enenr, becaa?--- of the rshrinkagi 

during the harden.^- reaction. But there are exeptions, 

particular]7 if "re resins are reinforced by glassfibres. 

There are some very interest VIK realisations in France 

where outdoor wail elements or balustrades are constructed 

with sandwich c>j'Bycs '<.¡es ->f asbestos cewent with polyure- 

thaLe foams, ine cater surface of the asbestos cement la 

covered with a layer of unsaturated polyester rosin filled 

witii pigmenta, fillers and no on and reinforced by glass- 

fibres. The application of such a layer iß executed by 

spraying   firtrt a thin layer of an unfilled and specially 

modified polyester resin to  enture a good adhesion to the 

asbestos cement. Tuen resin is spread on the primer from 

a two-component spraying gun, one component comprising 

resin + activator, the oxber r?«in + accelerator. The two 

component» ;join one anotrer directly on th* aBbestos surface, 

mix together and barden. At thf, dame time glass fibre 

roving*    are cut into abort pieces of about one to two 

inches and jetted  against tne surface by air pressure. 

On the surface the hardening resin and the glass fibre 

pieces mix and form a very resistant layer the shrinkage 

of which will be neutralised by the- reinforcing effect of 

the glass fibres. Finally an outer surface layer is applied 

wit.i filled and pigmented resin. Considering the thickness 

of this coating it is possible to emboss profilation into 

the outer surface, for example very thin perpendicular 



- 21 - 

channels, which raay lead the flow of the ra.r.i. 

The above mentioned .cetho-i  of appl.ioat.tor  u, not obligatory. 

It  is   also   Positur,   .j   unity -.; r.  c.±i í.'Wí-.-.í.í.   r,tr^:eí*  o/'  tue 

proceas  or  te   yo::;;  ,-',,  -  ^j ^^r.-  fir,.rr      onv.^ii,,.-   t,Mu-, 

which may be   ap>! ;.<••':  by  <r.-.a;:i;ir .    ;>;   pi.; ..•..••?-.•   N*° '    •• ^ <.*) m 

eXa?üjlJ.le    .. '>    •/' '.'f>'a    O''    0'",r     fy:      -r. ! ¡ /a    -•( n I i cj.a i  • ,-,^r      1 •••     riT",'.   »r        >.<"»•.•< «V, 

belong  to c-w*  ;>.;  .- Gàie  ro»; oiic;tu'bwi  f>j.r.r.i •;*. 

The KO  ;mc  other  ,';!«•: \j ..\.r *v.'-oi-;.G£.tii-*i,-¿     :   i.v., ye^;^r r^aine 

on the  eurfaco  :,¿   ûîï Lies ten   ceno;, i. wf   p.-.** ->xLrJ cateo   con- 

structing elements,   wiOKO  »urfact-  u^-iin,;  '-an   ueeu   offtete'l 

under   the  wall-control U-d  cciiditia..i!   oí   a  i>v:tory.   àCOOïU- 

ing  to  the very vyxiouo  curer  -inpc.tr>  e t'  the  súrtaos,   wbJ cri 

may be required  io~   a certain caí-e,   a¡*?o   tue working  con- 

ditions  for  tne poiyeu t<;:.-e  ¡o/.ty ^har^-   xo  * cernir;  ù<jgrae, 

bat generally   uh;,   quality ¿*nd  repr-a   .?3.biL.i í.y  o i  -H large 

Beale  production   ir   always  duo   LO   tho  ruminane*!  ut  al- 

ways   the  oarfô work^,*  ^o;,nl t i on-.   Tü order   te  avola  du*t a...<i 

othei   imparities,   which  mi)./  ijuiaet;:.**   th.*  nincaloh  MS  well 

as   the  appearance   Mí   oho  r.urffcce,   it   \n  aj yj&ya  don., rabie   to 

execute  the  coating  : r,   eot-ccu.   roousr:,   \ú ich  are  ?io *   uoed 

for  other purpose.-»,   ïne  r-uriaoe  of  M.e  aa'oeuxon  ce.nent may 

be veli--cleaned  and omo <J be  xree   ¡"rani 0,1  and  other   impu- 

rities,   which  ¡night VÄ«ct i*3  a  «reparativa agen'..   The  1:torace 

place  for   the  polyester rodino,   fillero  and  nu   m tbiUid  be 

apart  irosi  the  i-rod action  uudor  CHU   ano   or y condì ! Lows, 

In some  countr:¡e&  pre-on.xed  polyester  sistema  ».ur^  available, 

which contain .Ureaoy  fillers.   p:g;i¡ert:>  mm  30  r....   i •.   ìe- 

pendß  on  the  iocc«.".   ^G:K;i ;: 1.01.13  vhei! rr  w.«  apphirai ;r  wl.li   uru- 

euch pre-mj.xed  oor¡poiuid.s r   which  r^-:uir<'   ".::)>' the  a'ldiM^ti 

of acceleratorñ ana  .10ti :H.\..>VS   >T WM luex  tH'.y  prefer   to 
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mix the  formulai-ions  themselves.   In  all the  cases of 

handling the polyesters  care iuu3t be  trjee«  that the 

prescriptions  01   prvi¿£:Uor;&¡   ai'.B.ic.^tiojs  und  Suppliers 

concernine;   ^ procoüßi.^ of  po^a•;.er r;R.ìnc   be  observed. 

Cons J. der m/r th~  >aej.L  wf   i-onorarie  -i-tyrene  pilent in   the 

renins m  ->•  aJ.íi-tirg agen;..   V:R   working roc^r,  .'i<uat be well 

ventilated ari   «•>. con croj lea  ruanrer. 

ïhe  optimal   temperature   for   uh*   ^ork wìtn  poJyeeter resins 

ia  in ti.e r¿>n%e of ?0 to  25° C   wLüc moro detailed working 

conditions are ci voi. by  the suppliers. 

For  thu  cleaning oi* machinery and Ico.'.s ¿.t is neoeasary io 

bav* always organic   solvents like methylene chloride, be- 

cause it.  is very diCficujt to dissolve the  completely 

hardened product. 

All    this»  3ÍIOWD thai surface ooati:v  with polyester resina 

is  a typical   ?rocer.3   for  a well  ooaipped   service, which 

doe« rot  cau..,'i h±é"i  cvaxe,,   hin.  -auat  be well  sapervi ceo. 

The machinery,   whic'..  io xav.uad^-y Tor an   ceroni-: work, 

ia rather  the  s^e   us f-^r  othei   eezvic-.'S,   whioh execute 

paint and s.^rrao--.   c critic,  W<F/.?,   vha*- rfeans itinera,   rolls, 

spray guns  and co  on.   /a  t»p»i*.iai equiinent  there ia only 

the two-cotüponer.t sua vi.Ui additional air-spraying or glasa 

fibra piec-?3. 

Surface  coa-in*  with  Polyurethane, „reglM 

The coatiri with poiyurethano  resins may be executed with 

solvent-lesa  ooropositicne as well  as with  solvent containing 

formulations,   in some oases !•, is necessary to  ase both 
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poss.'.bi:.'í-LíAR.  .for -î-ïfv-i.lv   v leu   «,Lj Mïriffiio  it-  first ec^ed 

witfc   a vT-;  hit.r:   >-.:"utc'i prJaer   to  ensure   The auh'ud. •.:•;.   ^f 

tile üecc.'j   tiOj'i:   >.-•'. .-',••'.: . •     :;0-iX !:'»._,   ',;.• JOüIL'U:..   In   '-"*,Ii»";,' 

c«t:c?:    „•<•.;   JC    . :    v.. 'i. /'i', r,.-7/',  .'-¡XTI'*'JO  -\< •*-'.',.*;   c<;xw>;?.i. ,no   • .,'.- 

lûWG     Chi-    '-     T.J 1 ",---. -,~    :;    Oi'   «^..viMri".',    .. •;; • .-. '_",-; Cv    OC .tí )-.;. " 

Wi ;ì.    cil :..--• - ¿-L   •:.•;-.•,.,<-".•   vc<.   :-3i'i.;;f:;;:-í 

3,1.2.1   Solver*".,-lo.;: 

"•'at   coti'Ji.,;  v   ;,.   w • i -, .-r ..-i- -"   •:•' J. -*rv. V,?j.a-     :\-.(i.-.ùr.   \-- 

pr.Uic.Li'-J.   J r; •,••:(,;, :i   ji  \;      ,;a¡'.r-  's-: v. or  --»'j   :'-t is uf:; 

• ;> "U.-J tilia   uu^d   .'he  nuri^rt.   ?T   'ee-  A, 

and dry.   }:vc-i¿  tr---   ;x>? vu?¿ .he-ne  re-a.:. ..-J   rxe   vor;;  cü-'^ui 

5eOU,J    D"   i.  - ài: •••-    .i : V   o.T^V. j-*C-    rn,<\     7ÙCÔ 

'i. í-*.-^ ' th*y ïf."1 '.     .•  •'••*•.!••.--• '-.-•--• .-¡»-.* 

filling  :.'j;t'B-¡.rr:. c.    oi   '- •   < r,e   ;..  ^p^-     '.Y>C--:-or0   -rr.;* <•>.-•••!- 

diti.o¿-o   o.?  vo-'<ki.v.  eo.   rci-ù-i-fî-i,   >3ï. '   aK:.)   '.r.c   -eurino   '''"'••- 

solva..:  :û':* .   be  Xy-'-x-.^^    *\\r   v.  '-¿f '-  •:/'   w-A :•-'/..   ^..i.-ï/iir^  •. *j.'^ 

The rt?ru!ov   tor   !.ui>:  l^c --.t^cu::-   ••':   ,:;i!. •   t;?.   i8"'".vic<-.t;.  .-, - -u 

of   fchs   r<?c\u  uyiVbi   vi'ii ¿evict  v/-Li¡    /uV-.-   tr;¿cc«   ac so';.:.-ir 

to too  f>zu i ti ou 
'i    O    -'..'•• — -. P'„7-'r..>',>'*, •n.'„• 

under  lorn-rcú-n ci' t-  £"jar:ti vate :  ui*cv and upiittirv? oli.   oí 

one rsoii-o1. Le  •?.;.   f*.-bi\-   uic,   .dr..   "hi-'   ru'"ti.or,   ir.  'J.if-a  .    r 

tne pr&uU'-tLu'. of  soi :'   .oivnvítíi:^ -  :"o^"¡.r  l'or u¿/¡!Oi-^   ~j 

systea3 e^ci   ¡>er  íore   vyr;   '.n¡ríor'laa". .iü  er~u   iiidurix-y.   ATI 

this  oa^o,   jnewov•::.•*,   i. ••   í;iUfr.-o  oi*ou¿-.iv V.y tho  lortauticn   .>r 
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the gas C02, which causes bubbles in the layer of the 

coating and a bad adhesion to  the  aurinee.   There  are  aoac- 

classes of .hemicai   compounds,   which way b«.  uued  as  a water 

catching agent.   In practice  par ti ciliari v  ßoa».ua aluistaiua 

silicatos or   tne   '.:ryu t*±i  type  •••;'  seoiit':. arc viae.;/ pre- 

ferred.   Thíü  inorganic   -reluct ^f >.*tur*.i or  uynthKtic 

origin is  îMS   to  bxnd •j'..'i¿;iderafcie  affluants  -, i" water in 

clero  channels;   -u   xh« orys xilino  ^truc lui s.   'Jv.eüe  channels 

causea by A  certain p.rrûr-;earnt  of  the dlfferc.il  atusa  of 

¡suet   products,   na*e  vxde  cnou^n   ¡,o  a?, lew the  siati  water 

molecules  to enter  ana   ^  uc^biae witn  acuivo groups  of 

the silicate structure.   íor other  onerai   al   compounds  with 

greater aoleculcs.   for example  for the  lung chain aoJecuios 

of hydroxide  voinp-jonda y?  iaocyfìr.aoe»  t.à*   tianrels  pre  too 

small,  BO  that  they ar« effectivt-  as a moJ.fCu2.px sieve  for 

the water. 

ïhesp cotJium aluminium silicates vuth seo.lith structure 

are  easily available  «aid ar¿  furuiob^a  ac white  powders, 

which Duut be ¿locked i« «A -J o.jed flask or  other  container. 

Tho  advantage o L'  ú?ae  products  is  that   th»i  binding of 

water is a rever»ibxc  pro oes3 and b-rixied vater amy be re- 

moved by heating  the  powder  foi-  several hours  to  about 

300°  C.  This may be  ex? ;uted in a    laboratory stove. 

In practice  it  is  preferred  ~o ai^  th«se dry powdere wita 

a certain amount of hydro/id* coro pou/-à to a  paste which iß 

not  so sensitive  to  the air  humidity  and 'ivoids  that  the 

new dry powder ;r;ay beco-ne   ineffective by absorption of 

water from the air.   -sa hydroxide compound castor oil is 
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very nui tabi e  fo  ^ive e. nix of about ?n « solid content 

with the  flodiuœ aluainíu« Bilicate. 

When, preparine   fie 

triant r*ro :•.*>,   en  ^rao^it   :.f er-.-.ut 

f. u-ii.ee  c-'.fxtlr^   .".otjposi tvon oí   polyu.re- 

"'• jf   :.hí  w*tc-r  .^-Tohi^v 

agent ¿rnioi  be 

hydros2in  -oraj 

,    'a..ou. a:*'J.  '.• i*,   I..-?   wci/.fc *"   ta.-;  pul y 

t-Lir-    VíU.-vV, tS    -:f    the 

polyhydroii ìc   c-üpo u?..-l   ani.   <;::e   Uooyyjjau:  *:•*   fai^ua^d 

etoi?íh¿ot3fc;;r..cr^Ly   &,'.c ;¿ d ;.•*••:   to   ti.;.-      -e~.\• *'L   .;au&ti ,m  i.ï 

the react.i or   ^c^-en r^dr.^.ic.o ,,.r >u¿-  i(rà  Iseo.vou.ate groups 

the ai¿ío¡\nt  of  oar-tor -.>i :   oy   .ilutar  roa-rr^n-in  prcc:en.r. in 

the valer  C'.itc; :ir.¿^  paa i-e u¡u.-. ,; b°  OOWSJ ior«.'.-¡, 

îhe additi m of   tie   flry.'.r^  p<wle tarares   t.-.-  formation of 

a well  adii eri n¿ £ r e e  a u -,. r~ ;uat JLÍIK, 

The ohoie*  o:   ti* hydre: i .Ie c.¡:. po'.u.Jj  for  The  seating aa:¿s 

depends  ci   IL«,  d^si-jod  i.^xarc  ai>r:   ••¿r.;>:?t  c"  the  aur.'öoe. 

TUO  cheajcai  indurir/ o-'ters   * t-a:i,'i-:   •.••'-   aynthnti o?\J.  hyuro; Lue 

compounds  o:   t.-ic   ; '"!/(.'t:if;.-  jr   y-iye^or   :yr>:,   which r^a^t 

normally   v.ô ••.'».   ar.   jsc-r.yaijp te   .«o h*!-^  ai.a   s'roi^;  fimJ.  prod- 

ucts,   la  ::o!Dvj   c;;sea,    i-,w-?vor,   *¿ t'iore   f • --.zìi .c   'Uiy^r   is 

required,   and   tneroihr-   t;;u ado-ut^o.»  ;JI   '-au toy   oJl   ^a  a 

very  cheap •.'iauj;c.r   tc   Jitaui  tiru   db nicer.   effect  ç.i:cordi:v.   i-o 

the amount of errh&ng«.   Or;   t,h*-  o:ner h.-..na  also  industrial 

hydroxide  Compounds  wit) i   flexíbJ-:*  prop-.rt.'t':0  ar'H  avai'.able. 

Go» cemih 5   the  de tai ¿s  of  the  í oi*nm^av ! er.,   a j.ar"n>  nufrifer 

of «tanda?,   type .iiixtiLL-r«   aie r^co^-ijeii a-^   In  ^he   t'.c\:-i.cr?À 

leaflets  of   ;h<"-  ir-.duntry.   rc':aut:c  oí   ¡h"  a ».¿ai in e reaotion 

of asbestos  '-e^oiiv  po.;yet;,oj hy iroxiui-   oorj/^.naß  :--nou\d 

be preferred,   a;;   priven ferr are net  sc  starlit  u^a.; ¿ :•: I  the 



- 2b - 

B»pûnifying  sífeot of alkali-Ds. 

The inorganic ootuonent» of poiyhydroxide ipocyanate 

reaction nu;. ^aie?   3:7  be  cic:;eii ^n   -he òarr,e n aimer an 

in the   .-.•«•-'€   •-•;: IUISRIUI'HüO.ï  , -^yer te -..   I:   jc-rtrast   to the 

polyee tors '•!, i.n; ho n m->u;u   for poly- 

ear j 1 Tí ate or ur e than c.   -fu ^.r t ?-  s - - v a f r,   ; 1 ; ; -:j  r •?.. ;r ;,   -~ a J. ' • J . u • 

otter vfj'.l *l;rj:>wn  ,¡ u.lerj &M  vr n   a?-;  *ii''-r>:uí-¿ •';   r, ¡.¡»r^euto 

taay be  uc^h   ir. B veu,  dri^O.  r la-'*:- -   '•—*-   for   th.! 3  «  large 

seals  'il ba.-ïif- .¡."O^íüIü.'-í :1O'.:ü   >ro reuca:..^:.ilcâ. 

It must '03   cù)]8.,.de?:;'fi   t.ia;.   i -  tli?   -úu';jftr.«t.  ^i   -rixí/ig  the 

two ooQ¿.oT:«srts :-.y.'?.coxi^ft  ooa¿yi>i¿  aaci  J rjocyantti-e. réaction 

between them taKcJ  ."lac;.   ":ae  velocity of the ¿.araeni.Bg 

reaction d«ji<»i.dß  ^   ùrie   -.heici ."si naxur«  oí ..ydroxide  ¿oa- 

pound  ar.d  iscoyar^,   MI the-  f.».llir-¿ *i'*¿t.-  01   tne  mixture 

and pai'ti':u .ftrly -v.,   ti:-.-  fe,,'^--. f-re  .'f   Mie  starting con- 

ditions.   £'«;~  •¡•.¿-.hnioa^   v"ii.Bc--.-^:  the   .it'.oyar.atp   i *  mostly 

a derívate   of *'      m>.'. line - f .^ma.; ^ny,i..    ¡ondonsat' or. prod- 

uct with a i-.-.i<.'»i.".tf  ^h"\-ivr«i  .ic:iv;-:y.   Yf>:-  oc-ismcnly uaed 

polysthar  /-Oid •Uso  caater ••>il  <=-f^ojt, witis   e.is  ty^e of 

i80cyan^td  eu *./' ro.??  rcac !-:..on  7^-Oclt.^  ,/C yr.ca-u  4"1 minutes 

to one   hour  for   10 -j crains «JJ" mix ture by t» tartine,  at room 

temperature.   Fillers,   puberty  and  30  on sr.^y  .lengthen this 

time a iittl*.  v¡ut ori e  oí  the DIOBí important effectfc are 

changes in  the startin«   te.-aperature.   It,  JH  au. ndvantage of 

the polyurethan- re^-tion nurtures   thav nnrdnnin^   iti also 

poBSibxe Btili at   -espera vuxpa 01   ahu^t 5° C.   On   che other 

band rifling of the température of* about 25  ana isore    ^ 



1 

causes  a e ,713 '.">.-.. v'.-.••   .-., o-l-;vvo on  ^f   v>- rev. Uoi:  ve- 

locity.   'vh..ih  xvy  beccai-   rL-cub/.r.^-T-:.   il   toe 

of jiijr.t-iru r¿iv jroj^t u arid s 

minutes. '••?—..•...:.. --.;,-, i..:*..,.-..' 

i'StfeM í r--v     i. O.-   >'••;•'•    -/•...•:.)v. 

arse  ¿UBO mit s 

o  wof.rc i   ir:  :-'0 

••Vi-- :..   ;->?c   or;.*-"   T0 

¡;o     50 

•).f    ,'.0'' 

a>- 

Il  ±¡;   or..L.y   -•   qu?tt,(vri   o ;   cuov.^   „r   ef ;^:; _iaL  a VeJu.  werkr-v- 

prodi-. no:;   •. i ••....  i;    .•••».•;-'fï< ;••.   ",Mr?,i"  i.,'  .*:•>••< t* no;;   ro^oi.,! w*. "b 

po.i./:;ro+,:;üw,   ."^•1.r\:   h /  i,c^.io   ••••v   r»:  ,;;,í;I o,   :¡¡;.i¿> in     or 

sp.rcHuií;f".   ',?r;o-. •;   ero  ^oLe   i.rfv;-.i,.   ,,rj   .«    ^,-,1..   the 

¡sur ;"&/.:.>   oev-io  Iv   M¡/ray-.^    *r " 0   ';   •.*•<: - •;o.¿-' MíOO i:  ¿j-.ui.   -jst- o 

í'irao   reaaor..   ¡o-;   :-:*:.   ^ ,-r   •.ic.vt-j.f "LJí    -o^j^uad   a.no   itio- 

cyanato   ^.:;   r-„   r,  y   a   i ;,   .    vsry   -^-*   -M,;er.   "-.u.   cannot 

be  don-   .y   o      .vOiv : ¡;. ;    ;o -,   ..•-.;;•...:.:-,:    i^.-r   ..'...:.i   bcc&ooe 

"Lii<2    t'.VO    . 0 ..o G :':i-. •' .;      '   : 

asbestos   OJ .;•". ..    :..   ;.< 

guria   RJ"c    :-o ;;...„ n! ;-: ,    --r- ;   , .    -.:-.   ](,••!•   T 

into   a   Tí: IX.. 00:     :..:.;:.>      .    V/0„Oc    'i-'V   -00~'   OJ      • 1    : O    r,:..,->   ;-.r?--:;;.i~ 

sary rçiKtl,.-.uïo..i:,   t.-:1   s'-uvi  *.-.   -   -:„* , /.• .   ;-^a.;:-:o   xnc    :.»r- 

iace.   'va: s   •„••:'   loo   o.u/l   aro   o: c; i   oc   r-ii.rny   ; -j) j\,.¿-: i:,so,.-   :'•.. .^ruu 

S3    it,   WI..1   be   O. -j::¡. OJ- ,J.. O.    1 :.    lu f.-    .-; 'i;o.;,-r     •..../. .      'U :     'vf¡C   íí(T.:Oí¿U 

and rooro   o^i rii.i o< ¿ro^   u-   on - ,   ovo  vo.*..;   o;.iá. 1   -ro;/vt;; 

Of   res IT.   í-?lX"í.!..r2   •••• W 

betveen   o;e   our,  ,M;K.¡ 

oateMn,,   arc-.-ii  o^-u:::^ 

:'V¡ ao 

.>-t¡ • 

c.:' o. i/. ;.t\" 

•'"•" I í"»   .. 31':^ 10 v 

t"    O G '., íi', .¿    V; •í. 

:í'.   ;-:v,r. -X-JC ,    •  >.;   ¿a:¡o\;jo •   oí   wilír 

i*..oaIo.  r-.!.' i  o e  -Mioiuui • e  ..•: . LC 

to  avoi«>   tx'o^i-f.  in  + *>-.   í:, 

resino   ao  VK 
J
   OOíIO

:
O  .-ry 

yfí..t:no  f-i>i V'ü.íT;íO-S:;   püj.yjrcthanf- 

L~-8-aoce > it.::   t:ocJ o   /apour¿-, 
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J-...-IS. 

s, ^  rz *     -'   ^ 

but 0:1  the   r;-i.hr-r .^rvi   tr..--   ^v75^e ¿ro^r: i>r/ attack 

mucous íD^nf-ran.i?  ti:  lii" büoíftii c-..dy   :yye::,  .i :.pe  an-   «c  on>. 

Tn tno   li. J:«-
:
 - ~> '•'•- *'   "Y¿ 

prae" • : a_        -.^ •     ..v. '• •':   r 

* . ,i    :;\: ;   '.' .lev.'-i.''.- in. •<   Ol 

; c   c n 

•:c•"'•;/IT'ì •••ian^  rosins, 

]• >   ,V"'  -. •   t:-v.'t:    -l'IT';..,    but 

•.iv     ;..e   -^oeva/v- -•(•';  it  IS 

The ar>v JC^í .. ^ •   '.'.'.'  -'< '£•-• - 

can be   '..r-.'a   r:ú   .i.   '   v¿   ;í• ;•* 

,. ,. :     -.•'•„-.'f     v'r>',,h  or--  -i : •Vr-nt  "ron  /icrnai. 

;.'io^   Yr-a 

(.'i...   7 

raulaticrr.   rf.rv.: J-
1
 •   : •:    ; "• 

Co:apl i e rit «f- .1.   i •.íl : - • í ~" '-•      !; 

the  fxtv';,,v¡v,  ,:^v.   o.   w¡; 

sheetc.,   ••.-..•.?:.•   •.i'OlT..°^   -lo' 

1^  if   p:.tc' 

conti r,:^' .ir,   :. 

also   -r--   •:*• o:*}.».-: 

.. l-i (Yí   ícr 

•:f£c<-^i-  »At-«  rrlative'ly 

ki   .-. 

i ! •-> •• 

ìr.'>iTt;>:.  '.\-jL-z:i"uXf>ii  vb«-: "-her 

• - ?   -   i'J- •í/e.". •"   ?..íC'I>í;;   ¡n'ytuves. 

rti'.fT.Í    "O   ;..o -.'jj-^'Ti l'i   vat l'¡   a  V'.;li 

.i:-ña  ^?ta rua;y   oe  a^lo 

., u   ..,• *.'. 

vi:  reouiiei! 

,-í:íC jsj t'Lc-í?,   ^oít'itüG  r^jiu  ¿o  on 

;>,r -vaf'r.iüne;-  anc. 

at;««.. •• 

j.foi;:- tr; ready   er/í'.\o1. ioiisci  ;.I   ::-..:*fjf 

<       .-«     ,        »   >,      '''i«« ', Ciri     '' 'i^ n ñ V"*î 02*~ 
].aoqv.t»rt¿,   v.».-• ic-.^  "f-1'  ''^    ^>Jf'Y  5"-- ' ^^J'••'   l-°   '-^'*•»•»r'-   •• - íia-r   iVX 

uae rijixt'iro o j '    •. : : J ;-> 

,v,<   ;;ivo   aoLalled Por  tii.l.;   T^'i;.:•';i-   : í'   Y;   rio''.   I'.-Oóí.>^ •-• ••• 

. ^-.-c-   r-,-.   •"'/.T«i."vYor1   cor.o... tiens 
ct;scri]'ti o eis 

differ  i--j.£5Kly aoe^rü t/i   the   ',LO-:-;a.: •«•n'i.itoiieiì '-3, 
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AB particularly interesting effects two méthode of coating 

may be briefly outlined: 

The hydroxide  compounds  are mixed with   typical varnish 

solvents containn. ketones,   «stars ana  *o  on and   pigmented 

in the  desired   co Jour.   Th^-Aening ayenis  -ire  addrd,   wh.iah 

cause  a thixotropio     b-naviour of   the  mix iura.   These 

thickeners  are  preferably   ¿hozen  from   ihc  -lacs  of v.?ry 

finely divideu  aiiioiu-r;  dicrcidca.   To   this   pra-irun   a  solution 

of isocyanatea  in   added  and   :ne w:n,J -   noi^o^e  ia   coated 

onto  the surface   of acben.o.j   •verneut,   whieb  hau  been  coated 

before with  a highly diluted  composition  of  a wash   primer. 

The hardening  time of  the« e  BOI vent  containing coatings 

is much longer   than  in   the  case of HO«vent-free  compositions. 

Therefore  there   is  time  enough  to  raodti   the  surface  of   thick, 

thixotropic  and  still   wet layers.   Thio  uiay be  o;: ecu tod by 

rolling,   ercbooein,*  or  otnei   anitnoU  raeinod;;   known   in   the 

painting practice.   If   ine  surface   is  ary,   it  ia  preferable 

to complete  with   a brillant  or mat  finish  also on   the   oaee 

of polyurethane  î>-;_utionr.   Picture      ?        gives an  idea of 

the very various  and  ni-e  effects  of such coatings,   wich 

may cause real  refinin -  of ashesto3  cement as  e. contraction 

material,   rarticularly  for  bath-roorao  and  .so  on it   ia 

possible  to  apply ceraraio  or  tile  appearance. 

The second  principle  possioiiiiy to   produce  special   effects 

is  to  apply   two  layers   of   Polyurethane-   joatint.s   m   liftèrent 

colours  and  with  different weakness.   This  different  shrinkage 

in drying of   these   two  layers  causes   tearing and bursting 
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of the surface  ami i e ads to  Di-coltmni-d  aeßthetical efiecta 

as shown  in   picture-     -,      It  in   chvious   that  partj cu.Urly 

this rne-n^'l   requjroo  «kjj-i  a.-:;*..  ap¡:it:íüt-  orci  oar.rot be  ex- 

plainer!,  i^.r^   Ai'L  P iùcr-a   .if: laJ.-i co   j¡ar:/iü'r. 

The  iücciyanaL-oi-:   .M; '   Ir   i:e   i-oir' • 

at  no:rr-a¡ l,y   oil If.ror: r.   '.'re;-'   '.!.••:- 

In m Oí; t  cares   i^  i?.  a  pre-p.tLy^er 

cor., la.', r.i nr  si>. tures 

t,r;e  i:0': "ent-free  ones. 

dJ ¡.socyana 'i>e   or 

toluene  wl i:h   :ov ii:o.'.tK"j\ar  ¡piy^oìoy   ¿:¡. y ::•;•! run. t.-  *ad   PO  on. 

It dure '.oi   cousin  .low ^vu^-iiar   i ^¡oy^o ce  oorripounora 

with  consr1er at ic   vaye^r  pr.is"••jrs,   oui  o.!3.   in  thin   case 

no danger   à e  *jiwn  .y ..mutino;  i:;ooyaî!at<-.   traces   in  the 

air.   AG verras   t.h<;   i:,or-:ar,i o   B^i^cjito»   the  norœal 

presci pilones   lor eolven'   vrer*.!-;,;  .^foyes  nuot he   followed. 

In contrast   LU   ino  lore-> uv ,    t; ;  water  ooo.ci.tj.vrty of  the 

non harden!  reacio'.  ¡:;A,:'ur-~   u     oo. v^v-frou  roppositions 

is very  J.OW.   Wa-er  UOJ < ou„.e:-   '"rom   ¡:Po   air,   w'ruoL  penetrate 

into   tht:  ¿iquúi  phH.-f   o,    iho  r,.i.xt-ire  ;:;*:?  be  *1 imitated  by 

a slow dis Luxation ut   the  ...ov;  eori.tr.p: aolvento.   Therefore 

the  addition   ol water  eo'.cniny  e.-reuts   i.üfe  soaium  aluminium 

silicate«   .^   »lot  ••.en-ifisury   x>i  the   -ase  ol  jolvent  containing 

polyurc llanos. 

1.3 Oonxis^j¿f_j^i:e¿^^ 

A3 iconr,ior;eu   stove  m ,.; -u):.or  ;- ,   epoxide resins  are widely 

used   lor  Bu.vla.-v  <- cauri:-   Vf.   tr.c   .or^tructior. industry,   be- 

cause  oi   their i!ie,-r>8-!ii:;a.i   u.vi   o ne:-:, io •?•..:   urür>ertiob »   which 

are  exirf^eíy h.i¿r.   lui,   foc   tüo  ,r-,-t   purposes with  asbestos 

cement  zaeir  elevate*   prtce   is  relatively .-«.¡.dom   .notified 

by   their   ueckmiopj   lüvaütt^ec.   Only  to  complete   the 
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e s m 

description  oí appiioaVon ir.etàous  for  the  throe  resin 

types  nome  reman«,  o-j   DO  -..yen aJ;:o  ro,:,  epaxide  rog 

The  appj.;.. atior,  o,:    f;,s^   :< 

iy in  the  ¿ano '.'jonne 

ureth&n.v: 

' t;"  ; k   ^ '•i.îooliuatu   :?rincipa.l' 

:>   urv. •.ui'1r.::u  ¡ o i. yo.; i. e 7*.-.<   and   poly- 

US uai .    .'!;.'» j v o - ! t -- ; '?. o o   : : o a4. „. : \ 

quartz   nowi^r   ^n,   p^-.»u¿i,e .   wnion   '±r 

sjirfiadi.'.-;;   ^ 

by /-uii!,   _.j   r^j.fH 

.ÌC'ilV,    * ..:u\>¿    i 3   not 

.are::   aro   ¡oo-Vjy  filled   by 

û..;'''-••' -•••*'   '-y washing, 

°'!:rj'i-r  •"'•<•>-'> ai   '-oavr»^  opérât • or-*.   3 pray MIA 

Since   r.a..   Rpoxi.it.  resins   art  ^ ^.i ¿   KO   thie*  viscous  prod- 

acts,   the  hardener -   b-ised   o:;:   polynninr   or am ido-ars ine  com- 

pound s   are  OO¡2U!OHL 

thinning  ol   tb 

y  o.ore   i.iq^iu   O.J. i.'.   Joiveats   for   the 

ne   co^tir^;  •'u.x'.ures  ^a>   ;.p   ..i^ed.   trarUcuiarly 

aliphatic   poiyari <M.a   T;   ;rrxr: VU-;'? S  ^ur ;,   tf 

by reason   of   It:-sir   loxir  e lit 

tut also   i-v   i, 

riandrò   carefuily 

n 'ii  -,, r¿ A y   in  i j, q u i a  s t n t e 

y   irrr;-e   o,   VHpovv.   wh ; eh  ...icy   t>¿-   ir.   thf?  air.   The 

hardener,;  on   ohe  DUC   O.'   at, i.io-aroint,   w.-.ioh  are  viten  used 

m  Cûatwi-   ,ro.:-s.;es,   ^H   .IC:¡;:   '.one,   hu.   in   e   ,-ry   cane   it 

is  necessary   to   ,,-borve   :jij0   nrey.-r.i M tons   tfi.'eu   by   the 

furnisher*,   '¡'he*;   it,   in  fìeGiiy  ¡oßsibic   to  éboule   coating 

with epoxuh?  resins  .^n  a s v e-rr,>n fui  ¡aanner without  d am age, 
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3.2 Cpmnjosil^^f^^ 

The  following  chnpU-r  trc.-,f.3  of ^-yiece-compoeitc  of 

asbesto:';  cerneva w.i:;K  ; lo,/T: x'OH.H. 

:hectñ i*or the 

.A 

In the practice  -.nc  m;o  of  :,f.b'j':--K  c^sn' 

riding o:' ImJId-i^r-  i.   ,:^:r. oc^in«^  vü-r,  a  ..«parata 

icaUon   of  loci;   ,-.«o*,   cr ^tor  «a  IKT"  insulaUnß 

ui.t up in 
appi 

material lu the i-on~t:* uot ¡on oí' 

a e conventi or;-ni  /¡/.vjrr.r   ir •n»H l'i Y,f . 

til J   ^ul^j'   v.'.¿:-i.   ^: 

;";r-'-i   c.n.-   ¡?o   (^-.   1T'   this 

c ase   the   :i!..ncr .-..-i--;;<••.  for-.:  •:. vor.!: tin tea   fore-façade 

4.;^.     .:iv,a---. ¡v;uf2üii::   are not object  of 
of  the   ¿ota3.   c< 

this papor. 

,   „•+.„.     *-• \  jo newer oovelcpnents in housing However,   rwal   coLipoa-Ltnt-,  ,j.....-   ,o »ibWB. i 

,.   , .        •.,-.-     ,-,i   -r-•-v-Va^"11 structures  ana particularly  .?ov   i..;u;h .-v;oi>;n „ ¿"¿  ^--- 

offer thcr-ifotc  <j;, ¡C'ïO.O -vjr^nc-?  c: I'^'-toa  cement. 

ïhe mail, mu-roto  o,    •:•:.:   '.'• > 

asbestos crwf.nt  «.nu  p.. o o •-.>.. 

solidity of   !-.hfc  inor^ni.:  •••fil!-^   ' 

aulation pnwj^ of   •'••<"   .; 

TQU 

;     t',0 

a:;t:\''     O'W. 

oo::.:xrj n-eb  between 

•i.tn foe  hardness and 

;c   »ut:  iii^r-i   thermal  in- 

nx'inofr'al  fact  it 

.    •   ¿     ..   ti-r   :,-f. o L%.   ---.IJUUC ¡;lvity  of ist   oe  noinr.cri   o<     ti».-.t    -o*-  -^     -.u~" 
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plastic  foam,:  IF ext:rer<-.j.y -ovvl   .s'ajtioiJlar»^   •'••R   th>>  caac 

Of poIyurei,r.cav.:"crt:!:-;   ,:t  r-i-u::1:-.'.   ct..-> 

the   calí •» L''-   •.•. . ... ;..    -,   ...    ,      ,.;•-.     • ,r, 

reason  c;'   l.'. r;i,. 

be  stereo   ¡on .tr 

masor-rv. 

a 

'i ;     ñ; ai, P    ,¡;ñ.'•)!*: ' 

^^í:n v--,.1 ..U-:ó known xn 

- • * - • .':J o ':'•"'c:r nano 

;-'   • f  v   . : "it.,-.:   i,y 

i    .'•'.:at   O'i/uiO i. 

D' •'   íí::..'.K  y tone 

TL e   norria';.   v;av  ,:>o.~ 

Í03/n   ::0U!p>.;5 i.v:ep   .';-, 

With     LOh.''«    c.\„'OOt    , ¿i 

cerneo í;  ; j. > ;¡  f.. ;;. ^-^r 

describe^   OO.í.CV,   -,],. 

either   T.WO   r?i-j¿ •   u.. 

other  r • á' •   b-- • o '   ' •- . 

The  f'ocjut: o or»  >,./   u 

in   tVíO   vr¡y.-;.: 

-2    Oiry'u'/ 

"•  ¡tía \K¡;.V,. ' 'if o    -•     oo< .'v. i"-i  -¡i r jo + uroa 

o'n„.'ir, '0>6 

<• • i i1' -.orí  ?¿:,  '.,'j .i .    hp 

•—•'O 'ti.    .*. ;>l  f.;-.-.i c,! ,-J;-     S ,.., 

/T,;   r. 

i„.<   une.    trie 

;   -yl'jst^r, 

•:>;oct:,   i. 

a)  TI it     TO ;' i. " '" '.'J. '.i    .;í   ti7 -?.,-. 

'».e wi.)'..'••.•;:: .,av/ be  executed 

• -¿.o   ir.  -)  i i ai shed 

st.i*-" 

ponen t.g  -ire 

70».   oí. 

F? U'c 

.Jí    ¿ni: 

••^-••'   il  '•:.•   ato: 

tai o  three   com- 

"•••> ,-oiìto   '\pyaj.'atuf: 

With   guj tab, .- .' 0:-} •> r 

b)  The .o'.ci.rv  ¡uP:-:,   r-v;  r;v,.,e;;   ,,   .,   •,ai,..:c,rtj%; ,j0ula   0 

in  taiotho.'.'  ¡iv.il.TJ.-.   £*.. .^rKvy  as   \;lli   ho 

anci   tho   Tom,-' 

liquid   s tit*,   T;.,    r 

Burf^cT   co.   tb^  y:ru«: 

ÌS    'O"iiît. 0    iL    Ci :,w.     ' 

:'.-¿cri.\,f¿ú   below, 

;• L-u.vc   v j. i   ••'••;  ; :¿;je-oie<i   i:,  a 

'L'   -' 'or.  r'Luc*    ". ^e.:i   '.o   i.»,';   ¡.níiei: 

'!•"'"'••-•''  ••'•••   L'I.-! i;   n   :::iTi'i\!}. >.   •;-, t;?>Ac. t jre 

;   ;.ro(;p3,-ä  i.s   :io.r,;-iu.Ly cariba 
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"fij.ling-carioíructior,~r,-etno(i!!. 

The first ^rthod .-3 parx-'o^or:..:- applied if polystyrène 

foamc are usee, :.-ice.¿#<:   "bi~ .:.o.tor:;al j.3 easily available 

1 V e» ¡rfith-r-jio   foam? 

in  pre-;u.T:   p..ato-¿.   > ne 

partioui.ar.iy  VOí^POáO   Io- 

ana  al .LOWS  a^oo   ••yy-íi i "cil  var..at '.or.e  ¿n   :,o.'  i'iaa  formulation 

and  also  --o  iix !. vo-   -of  5-par-os   r?t.*e^n prefixed plates like 

corrugateu or or-ddJ-otod aolestcf;   ^¿.ales. 

3.2.1  Junction oí  ^.obQSjLos   ce.uent ana  p.;. asi ole  ;ça:ns  by adhesives 

This  oechoa  oi  fabricat :. oo   i&  near,y seif-oxpiaining and 

•'     v! '.' "• III-"   a£    i. t   is ;.,:'. t<-.'i. will  be  execiio.,   .r.   -o"..o   .-...-•r-;?.. 

known in  tat.   fu..-ru.1.':.-:c   inda;; try ari  .-¡o   -> i.  ¿s  tseiitioned 

above  in  ~v.:aT, ter  i ,   VJO   rluo.-.   UOGO   ¡a   "nia   srcatiuent must 

be   free   freœ  •.;", m^c   j-nvsn'^   :;   :>oiyu .yrea.j   i o ait-  id  chosen 

as   a sanlwicr:   :;':.re.   1 " iriri pa '. ; ;, 

in   prates   or   SOGí-.-":.:,   to 

ija."?  i-oay aj so te  used 

La  a:;UJioa   cedent by 

forila.:-eu:."! y 0.Ü glueing,   lhat ray 1-t   p<o\yur-' trare  9? c   pio:: 

foams.   The:;.?   ">a^3  aro   oi-bfe  agf-i^st organic   solventa,   but 

by reason  of   the r*  .o.PO-aproau  ¿Ovai': oi;i....Uy  polystyrene  foam 

pliiez  are  :oco'py  ooi'keu   ir   ". J.O  eaoOv 

The   facili'/ e-..'   too   p'Juoinp  piOG-ocr:   .-a   one  of its  greatest 

advantages,   to   t^e  other  oan-i   :,arti .-'Uiar't y  th;s tac thod 

a 'jo;,b, '.ier.-,.bi '   a¿::o-2'0 u   rüao   vori and  its 

j-.u.tfrd  by   t..«   ,-!JîLc:-:-i M;:   ani   densities   of 

P.ao._o-   '-•    t:io   si::?   of 

iatoraj-j'*  r^oarkable 

recpairoo  ->t._- 

vari ab I].;. tv   , 

fo&T;   piate.--. .   whJ or  ai: 

the  sanava el   :O;ì;/II;.:ì'LO;ì   oaa: 

Vit: i.;.-.b  c 

waste  of  1"oca-i.   .-.'ftvsrthfc ' -:û3  ¿r  TUI t   :o   ioiioaie;.   chat  the 
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production oi  roam core  s and vii c'a structures w.it^ asbestos 

cement by  "lue*r.^  tie   ^^por ,;itß  io  a v-.:eliu and cnsap 

precis«,   v;rlcl:   ;.:;   ,vr":tjcd.)   "xeou-.ta.   The  pi-turo    «î 

shows   r-cj.^i   acalic ,¿ ioi.s   oj    ;,nys«   .Mi-a^ot:  u.n 

í'o&rr .^:;   a  ^a-•._ WJ or   -_)rc. 

r-oj.j-î tyrano 

3.2.2  In ¿-J lu   iorEuru- ox   .'oat  o 

The abo".'   rr-f;.-, ' ion. e  iilii; 

processes  on   tre  b*so   v.-:.' 

terms   'ine  contrary u..."   TUV; 

:.n  r"! tu   íoc¡uuin¡r  are ne ariy  in  all 

i'i •ry .   © 5 */f: o i .-, f ;iuej-u-': 

Instead  ol   vhe technical  si-Lpliei t /  oi" the nj._ u.'ioa 

in situ  íoaioin¿:; requires  a  oer^Cü;  technical  cquiiraeut. 

On   tre   other  har;o , -V;  i:.;r i-.ti¿r  •<-. -i •• -¡ :-,;:••-;? .-;r.-¡ r.-.--.ì:.*.iec 

of  foax  hat   changed   :o   a hif;fc variatili ty   i:,   imr:- de^.sitiea, 

plate  a.izfeó  axai   special   technical  fealir.-r-;   lit«   th<;   imbedding 

of  installai-un   tjtec,   elee tri'    vallea  tar    ¿JO  c:i  i.vi   ohe 

ioan;  core,   lieo   profuga  rusüic*^/';!.,/   .or ri '-^.c    °.   ,CSJOG 

ceaent  sheeta  ;nnv ì;o    :onm J U;r.<   v. tri   io.yn   l,y tnir: . au-uicr. 

In  contract,   to   Ài3  li rot  .et ta;ou   "he   r;ruuiv:;.iyii  r or 7.1 ce  for 

the  sandwich   ctructaií.   ices  no-   huy   ^:c r._n'iv   : o ..:•;   plut.?'";, 

bue rav jirv.^raat:   cl  v.e  deoir:i.  lowr-  and  OXG:.!.I'J:.   trio 

í'Oíiüiix^j;  procesa;  c-oo.   tal?.   faor\aau.i wn Oí' :.;*;nùv.'ic:.:i  •!    ter 

same   *"in]c. 

The li-jet  11:3. d foarj ¿system   Tic  the  in situ   fo.n.j¡/; !:•  S'J.
-
?^-;,. 

the  Polyurethane   foam.   Pr:ncipaily ruso   tno  no.lyurea/ 

formaiddnyde   loaa^c aa/  L'?   pr^uced   Ir.  situ,     J.I   Ini-   '¡ro'>:'.,. 

i.o on'i.v   m tre;-due od ì.y  the  heet   insuxatiur.   oi. i-.f^l] vlion 



channela, roofs  and 30  on,   and airee  urea-forißaidehyde 

foaœ3  aro e cap  a^d *" —   ^salitine,,   their u>ec':ianical 

proper l i'.-•- -'t"/'-.*'^'.?   sv, °. -> tr.-it.  ?. »•.c-y casino •,  ííS  uí.ed 

for   the   for 2í¿ •;!<.•••.  oí   t.rai'v "h  oorco.   Viien  xay  sai"fer ft 

certain :nech^i-a'     •••;•:•••. :^>   lo.rinei   out   in the  intro- 

duction e: ai > 

of  po...yi,yd?~>: 

-urùt^aix foam;,   arc   proj,u.:ed   by mixing 

:ü:I]:í i fa :   fc}.a;.\.j.c j>oh<¿n   types) ,oc 

witn  yoj;-ioo:y^iareü   (-o-^^ir - ii       tu'-. Dresenee certain 

additivem an;   ì'O;^T XI: 
T
  a-t-n-o.   ^i-c  ix-: rie.vi   Lor   it 

•>.w :ìJ..Urlala,   exactly 

•h  allows   the dosage 

o,"   thr   technical 

C0Ii3-.Sb¿   ;-K«ev" «.-il1 1.7    - :1    i an ••'•..> 

working piston  puapn  an:]   a very sta; 1-31:'en  reaction  en amber 

into v/hicn   fr-.o  oi-^.r.- is   are  co:u::nou.ùy  Introduced  111 

an  exactly   oooe ,   wui^i  r^av^r.sUn,   :ri:..<:-i  ana   ji. Sinuously 

ejected.  Tnc  voii'.m/   of   this  -r-cr.ir.cry n iy  be   guided "~y 

hand or by on au to.uat. j ^ai  sy--te¡*,   vu'1- 

of  exactly  jai^'ii.ale '   q';c:ïtit! <• ¿ •   ^:' 

features 0,    tain  ui.'.r..'_n.l-cu roar, tier,  ona'^c:   .1"   t.iat  tnere 

iß nearly no  r^iü 7  oí ro^i— .oi-r.uro  closed   when  the 

flow of rav; ^.teric "'.   i:.   r:tvc;..-'i.   Ini:;  av-.-id^ waste  and 

difficulties   jf  leaning,   ¿uoh  ^foi^en,   the   principle  of 

which   ir desc:jh?d  ir   •..•>.•; tur>>   ;. i«   fabricaba  with 

dim-rent  ¿OHI;   í a^^tic-:   anc   ava: MV^   aU  over   the  world. 

A view of  the  .J-.tu•>=•  T'K   type  in  snown  in  piotare 6. 

The  eon «ino-„sip   ^ieo'o~   1' oatfinr  fixture  :u0.y be  filled 

into  a  ore cared  notici    >.r   pro.ic-; *ed  one v   a ccr; ve y or bel 

,< í-5;-;    0.1     'j"(:-3. "jí*'
3.   ioriüuj.ation as  wii..   oe   stow:  L.V>.'..V.   ..-^-i-.i-----   ••••'   ^ ..•.«---<--» 

or  cf   t:.e   òìiapi:   of   ù>e   ¡routn  cause  différent  rising  tiaes 

for  tue  iotf.,   various   '-o^tJoo  a:--   ^:;ser or  creator 

poros 1.1.y 
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'"¡SI poi'-nyjroride   oorn- 

"     t-;"!0     iO;ij.r£u     jUal 'i   • v     r>r,<>. v  arrJ  cçr.&iiy  oî 

"eren*  eomp.-'undp 

Tbe isocyanMe ac^tly  ureo   in r. io precio  ia   th--  eaœe ao 

described  a>y>ve  in   the  oh-iuter of juriace   r.-caii.v. with 

eolvenUfr-ü  j-olyur* o'iai 

pounds   vnro  ac.riiî ,o 

tbe   foam.   r-..aiî'*  io;-   t-v   í,h~->*   or   t :, r 

are given  in   tïK>  ica^st-   oí.   :;;;«  -;u;.plj*-c,. 

Por the ?rodu:ticn  of  fo,.-n   e,?.v:w:   h  *-ru<. tur ^  according  to 

tbe tilling con- v.vuctíoiwueí   od   ih-:   '.w.      u^.r  o-aten must 

be  put  iTito  a oupp;.ri.irg n:ouJ-i,   wr.i.c>  JS,-  consiai ii.  the 

simple  cañe of  two  even  piaoeí:  oí a fr^e   con* tract i.OD,   which 

is  solici   fînoù^r.   to  r-itrali z-   t;.     ?r«v;.;u;v   rrcaucci  by the 

rioing f^oia.   :ho  pr?aBu-   Cor^r,   „ú.;,   nu at  he  overcome, 

depend   on   :ne   formula tí on usee!   for tí-   j,¡a,ji ;nix"ure.   Tn 

normal   caaeo  for d.^ititii,   .-> : acut  ¿0  u->  cO k¿/m\   they 

may he   in tho ran.-,   0*'  u    to   :•  aino^orer.   xniv.  requires 

a  supporting fr,ui?vjriíf   v>iu,:  *ust  be   tale   ';o  withstand 

several   tonn  oí*  tc',;>;;   pro .our?, 

It  is  obvious  toar  'ii,;0   ih-   :;-J,es  of   the  d-.^ired   sandwich 

structure  ca-o.-   r,_ : n  .,pflfl|   1L,,   tn.?ref,jre    ,      ?ra~ie oust 

be  made  iu   toe  toiexoe-  of   : iiti   :-ii4t.-e.  foan   oorc,   r'or   .hie 

reacou  ^11  e lenient -:« ^   ;,;    L-,<:   ;illi 

are    ver;, „liJ   in  Tcnr-,err,  u ?••<.•  ^:. 

with   inr.or  r^irforce^r-rts   cr  tloctr.io 

and   eo   OIJ,   Ao  K-V.erial;;  Tor   t- esc   " 

ferreo.   Jn  moot  r-abor   "le  wa2 ]   olerai:. L   ¡,o   Le  constructed 

is   put  iroto   •>  parti culti-  onr.porting .stractue«5,     o   ti.at on 

one  edge  of   the short   sice  of  thfl  irame &  hole may be madfe 

-c-outructlor-rr.îth jd 

'¿my   al o i   oe   equipped 

s" • -   in.:tal l'itiony 

orec3  voo:•• ••   ;,.•..v  ì;o   ore- 
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to introduce the fo>r, mixture  If  the ledili of the element 

IB relatively   impartant,   ¿ tuoe r.a.y   be  introduced before, 

which  contains   ,c _,al   ,ioï,   ô,  e-ct  th,  v>a, mixture.   The 

part of  The ir,,.,   .;nici.   n^U   OH   a. ,ua«d    -   =-he upper  side 

.     .. .*-  r.,Q-.   >-   -•. -.    .-.r ai-,--ci   WLî;ï:   c¡ in- iJûîes   te   allow in the  Bupj'O^t  uà-   .-• -.-i   ••   ~ .^x¡ •-^ 

., . .      :   *.,,   ..-i- -.-r-'L^v   to  -vhe  rojMlts  of cre- tine  evacaet • ..?••   wx    ^,-  -;.,., ••-< - <-- r 

, .   4 x, , .• - -,r>    ,.-,•::•    .-,     t;V-   J.ì-41:   nurture  na 3   to   ce liminary  it:*..*,      ¡e    •<••!-•• •    •••-•   '••-  *-• 

bestes  e euer, t   plater wu;   00  fu] iy   filici   ^  fooi.. of   tn* 

required density  ana  or. i y   <   lira*   exetar,  of foa,. will  get 

ont through   th.  upvcr Vies.   ?ho  principie  of ihia work is 

given by  'he  pi; tuzo    " - 

The plat.a of  asbesto,  -fic.u rsad  for  tin3 process  need no 

special   -cröatmeyit,   bu-,  naturally   their  oufaoeb must   be 

cleaned  i, in,   3*111« mnr,r a.   :es-,r • or i  in  ti,«  chapter on 

surface  coating.   -Ins ;¿dho:. 1 o ' e normally  ^rery 

s Vf-.r-   î-'.-P  .»ri-lé-- "<n;>- o-   ; ne  ír;:iitxing off good,   ac   that   no   f.rou.'.p:n=-  -vi. ~ t e   •...on<.^.> r,   -.J- 

of the  different   oarr-   :.i  th-  sandwich.   It   ¿a ciliar   tnat not 

only puro asb«3r.oo  c^enr  nxncoi,  Da:   be used,  but aleo  those 

which are alraaùy   ^rf-v-  v^e:   ..»K  the  outer side.   On the 

other hanü   surf3C,  coati^ ov  :,ainMag or another surface 

treatment re .y  "ce   e^eeiìUd  m  : i  1" J..'  UV, i. ru",  wer kirr  stage. 

Th-  fiilinr-oon^.ricti.^u.t^a   is    ,  typical non-continuous 

process.   The   -elr. • -ive",y nigi- requirent*  a- to   technical 

equipment ^v   -¡v^.v  co:P *:;,««   i*.  ^yai ,^n  .vi< >;   the  simple 

glueing netiioi.   iiüwr,   fnn  noUdixy  and   rorafcility   of  the 

sandwich structures plained  oy   -he  TWO proches  ie   very 



difieren«;  to.   Surely the  ahovt; described production method 

furnisher   wall   elel^3r.^^  -:i   •;...-,t  M¿; eût;  q.iÄti^y,   which can  be 

obtained   \v all   r^c.Mt   n-,:• - h.: è ^, 

Anotn-r wA ;;.-:; + , ,17.;,,.sly  ,.2.;..-tJ..;r^I':  ¡ne'-hoo  for the productior 

of eandw-Lcheti  ;;ei;~   ù ;•   ,jri^-.j.plo  ^f   -i.  fcainir.c procesa,   which 

became ver;,  i^orr^ -   tlw  -.be  : ^nu^'aotarei  of light --weight 

sandwich   Oxej^iuU;   i-:ir  r.ei-.i   It r^xlu^j on  in jlar  j;ooi6,   For 

thiö  purp:>si.  ü  nacrirt  1,,?   oo^\  ue-'elonoivi,   vhioh   allows 

the   GU€-s'?-'2p'-;.:rodvc U.U:ì:   jf   .)ri>u".?cthiUiC   foau:  p...r:re3  covered 

on both  aides- with   p^pcr,   metallic  foils  y.E.-j  other  thin 

covering Iü3 seríais.   The principle   of  thic machine  is shown 

in pictiire   -i, 

A large  sheet of paper,   roofing fell,   stallie foil  or 

similar   Ka--erial   in   cor.'.lucttd   *azm a   -¿oil  over a roll-3ystfcia 

to c  convenor   ->elt.,    wmoh  potr^;--  ttrrough  an t'Xhausuing 

chame] .   On  the  v.\y   co   Vhs   coav-ijor   oei.t   í;h¿   corder3 of 

this  thin ¡.¡aterí"!   a^y  t«-  Ovoo.o   te   form a very   flat   trough. 

In a  '.'.her     d^et; nco   ut.^or-   il:-  co : ve.y er  bel^ a mixing chamber 

for polyuretht-ne   y.,wsi2   ;. :   ^os'-o   above   t.r.ic  support  and moved 

to and fro   -;r3S.-:vi.--j .   to   che ^-ectiCü   ol"  nie paper.   fhe 

foaming .-oa-ss  ¿irojeoTsr   by  t.^e  ¡¡,01, th   of   r,}¡j.rj reaction cnanber 

begin« to  tuse  -.nd   adl^ro^   r,:   t¡-;o inferior surfac«?  of another 

paper or foil,   wriicr-   ir  oonoucteò  ir ;ra  a   >tcoii'i  coil crnd 

bent  by several  roil«  to   úhe   -a^r; direct Lo:; li:c;   the  first, 

but  at a  did..ance   of  ooout   1   to   S  c;n  rueve   '.ht   Jurat.  A 

second   convevor   belt   fuisurop   "ne.;;   cho   djsnan.x   between  the 

two  covering ah-sets   aav  be KíWí^ü  im.-   ¿^a.-i?,   'iì>\ii  a  sandwich 

structure  x.   forme'!   duriii¿   u)r.   r.isL.'.ge   ih cough   ¡"he   foaming 

channel a-d  ax   ch¿  e¿id   ->;   to'; -aolìjx     -^-iJ  íatun pìctes itay 
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.. -„   .-H+aircH    w^  rh ,ar^  e^i  tc the desired be continuous-.;' ubtairi-a,   *,•-<-••  *- 

length.   /.   viev;  of   :u,h .*  technical   e^ui-cont  .i >r a pilot 

,     ....      . •• •-.  „v/---- "••   •u^nnv.ut   plato o  ar.J   le  in- 

stelle*   3.0. nun.«voM.'-   :^:^rr   : a •r.u"us   -^'.:i?s.   I*   is 

0bV10U3       0.-       ••i-'-       r-    •" ÍP'     - 

., . »   „   -•   +••.•'   -..•••r.-n'"('i;i!",f'   ".l"  t-a ad wich step to  dt.-elo].  Th3.- ^'-t^-   ^   ••-'•   ..u>ri..x..c <•--• 

element;:   v.J.th  sore   stiiu-nc'   ^,d1.nt;s.   in   if. i fi  ^«se,   1, 

,. „,   ,. .-.v-    •>-   ••   ì ••••••r"-¿.i••\\(-  p. en; LOT-i on line German raani'iaovor:»   ^ »•••--•  ••••**  •-  •>••-*-^-   —-••-*-•   i 

,        ••        rtt   ,   ,..,T,t-irit:or'   vv  tno   steel  sheet with  steel  sheet  <.-o:.x:. -   -K  J-  cor v.j.nv,ou.w   v,.i 

r     ..      -..,.=   ,,-+, ,   <•. ; .K-C .   .-..-.^if..       or;  the is  cleai.eu»   .ru-rat--.  c.rr:-e<.   .-;•   > J*,   J..^-         >    ••••• 

border,   filled  ^  -'ou»,   cornu, ^ed  with  the  other  sheet and 

paaaed   «.rougn   Hi'   c).a,i*:..   cut   .r:d  ilri^a  to   th 3 one-step 

production o<   «all  alenar»   for indugiai   buildup.   Picture 

........   rihowE   t:v:   principle   oí   fíe  oen^uotion   oí these 

....     .,      _,..,.     ..vw-i A   -..-..   •.va^Js"â  ta  s^oro nouses,   work- wal.i. ei«.rient.-..   '.IîIC ^JI .....a.>.;..>• 

shops,   ,?ar&^LP.   .r_yj  :KJ on. 

Since xn io<r   OA3^  ci r.^el   nlïfcûte  ììVì  covering material le 

still  to   .ea*   te   £   jertaiu  e:ctci-c,   aabeeto*   cedent pJatcs 

are absoiv-t*^ vífiÍJ.   -ovevor.   * short   tira.:.  a¿o  it was 

posait Le  to   „r.r,^t ;   ^ V^-C   -ario],   convener halt  system, 

which  can vork H •_ B : w:.  h %.:^,',iu--.J y  ...t.,--   -^ H 

ïhi, has  bocche  vc-v  :;.n.Vorunnt  .Cor the   „ae  oi a.beetos 

cedent,    ,ad   tho   ,.,sr   .. ^   -,.K- —in.,,  seve,  al«0  for the 

.     4. •«    .o-   r : .,r- •• ^   ,'^-h  n--h--pt-»E  ceri«, ni   siding with 

  -•,...,.-. v,,ri .i;,t o"':v t:.i*- difficulty poiyur»Ti.o:ie   ioeü  <.u.-• 1. .   • -T---I •   v-^' "v l-     ' 

•   . ~vr,i .-    vf     's"   -1 TL.íí t'--  Oí"   tiio   platea,   t>ut 
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it mu3t aleo  be ensured  that  the end3 of the upper plate 

are always   i?;  the   íiaaic.  oooition as those of the  inferior 

plate.   Thedo   oroLúem*-  have   been  dissolvevi,   and   therefore 

there Jo  ,v>\*  n    difficulty  to produce  asbestos  oenient  sand- 

wiches with  polyarctbant  foc.Lir. by  the   continuous  conveyor 

belt TO« t bod,   »Ht-ture    ]n shov^a   eh i a mocia.fi ed machinery 

system,   the  firat  specimens  of v/1 ich have  been installed  Ji 

Spain, 

The relatively atrorg frtimework needed for the non-continuous 

proceas  of the filling-cons truotion-iLethod  is not necessary 

in this   cast?.   T.'he   expansier»   Dì' the  J\>am over  the   side  borderò 

of  the plates  :my  be avoided   vj  Ma;ixiu¿<: er other appropriate 

means.  Ivaturr.ily the oontini,")ur5 procesa docs no',  allow the 

insertion of   j.¿u,c';.  r'>.i.;UVreirifc otrue Luret.,   electric  cables, 

installation  tuber  and   bv  on.   However,   t.iie wail  elemento 

obtained  by   thi-i  c;vidod  way   1;.' marmfaotared   in a   very   econo- 

mic manner,   iu;d  .-.e   thtre  ir   trie  pes si Ml J ty  of   '/ari at.tonn 

in  thickness,   foi„~i density   and  al..ie preíilation  of   the 

cove-rir ;}  :• uvr.yoi belt eysteiu is very 

interesting particularly tor developing countries, where 

only one installation cfoulá be -aole to produce as many 

different typ e a as pcss-Kle. 
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Although the continuous production of such wall elements 

appears to be particularly important for developing coun- 

tries, there arv- also other synteruò, vhioh niay be interest- 

ing: 

3.2.3 Ss^Oj¡£^hjLE£íi£.kií¿^^ 

ks  uvrntior-ec   r cove   ..p   r.ha—or  ,_',   too   purr   plastic  foams  way 

be modified   o y  incorporation <.í  inorgoojio,   .'. Igbt-woight  fil- 

lers.   One  of   the m, ..t   .^teret-t.Lns  a y r. tenu   io   the combination 

of foam wiïiî  bjowr  u_;t..<   or  blown gl''*0-   fheíu?  fillers, 

available in   smaJ 1   oal.L*  of aboat   1/2 to  3  CID  in diamètre, 

may  also  be  e .«lancea   gainst  similar producta,   such ae 

blown mica or  ctr,  r ii¿nt~we: ¿h c  ^tenu,a  available in  ths 

country.  Ir.   :t^   prient   otate  of  tecncioue,   the production 

of  such  compounds with   foaoi and   asbestos  cement cannot  be 

executed  in a  continuimi;  manner,   therefore  the  filling- 

constraction-prccese  ¿*   asta or;   f, e ceri bo; above  except  that 

before   m^oaoction .:of  the  i^:  tht-   space   between the   two 

layers  -if aabooto  s  ornent  i»  füíeJ  with  blown clay,   blown 

glass  and  50   on.  After  clooinr; of  th3  ^Mtem  *.ns foam may 

be  injected   and   fil':   oui   the  spaces  between  the balls.   In 

this  case beside polyu::etha&ü  foame,  also  foams on the  base 

of unsaturated  pol.ye«tar  rosins may  be used.   The advantage 

of   the   LnU-...-r  i3  tb-   wry  simple  production  method,   which 

ia  possible   bacati,.;'   of  th«?  «low ^oaœJni:  rato  and  the  low 

foaming prejauros ot   th-   roivoûter  system,   'therefore   the 

polyester fixture -hay   be   ¿reps red   j n ar.   ipen % essel  and 

atirreo   in^o   the   ,o-n   fon,  annn¿;   'ne  oui I   filling.   It  ie 

time   to  clos*,   -he  ar.vlrt   and   to   wait  for  the   risin«  of   the 



foam.  Polyurethane foam,   however,   neeu« here ai HO  a  foarc 

producing maohiro-y  like  in  rie other process and   the  moulds 

muet  be   r-t.rcr u,ei:   >:•>•  -*ca&<\-i  -.T   lb'--   hi;:,:•.».:•  ioav.i  •n-'CBSuro .   Ph : 

co3t i'cr  the Kc.-corial   ia  raUier the  ,,ame   is,   both   oaaec,  be- 

cause a  denser ., or.in , y  --equ;)::-c  in   it-   cae-:   ~u   .ünoataratec1 

polyester  rfì.'Jm.   'r?.bov.T    î *"'.':•   -.o   > --O   ;-g/./''}t   v:h.icn   neu trails--, J.: 

the  cheaper   prie?  oh  +.;iir-  ^h.cr¡.u.i.   tre   final cuoioo  o£ tha 

foaming EjyR-'jem  in  due   vo  thè  ra^r-uino; <:r;v   oor.di.tioiisi  as  well. 

as  to   the  techni.-.a:!   roqiurem--:: .ts  of   nho   yaxalvich   -Jlexuent, 

which  h:;a   to  bo  producer,.   if a oo.l .yurc-thnne   '"earning machine: 

is  available,    i.njf,   foniif ng ^ys ;;em  ühouiü  be   preferrec   bocanae 

of  the  higher  ¡/j.v..hj.ot±Gi-   j,.o..e  .-íj.cl   rtülaülity.  f H. herví f.- 

the polyester resin loan,  ir- particularly  advantageous  for 

beginners   in this  -/rod veti on. 

The production  of wall  r-lo.nene-   of light-foam -.-oncrete with 

Biding'   of aebea-tci-.  CP-^ìUI,  ojotas  «na;-  h-n  carried   out  in a 

one~Gte>>  i>rocp;uj,   Brr-  ; ',  .1 :,  nj,:,     pot:si h7 e  t,o  mould  tho  light- 

foam  concrete  i.a pu"t  £;>;•••   and   to   glue   it  together with  tir. 

siding maxoriel,   'f;i.i.,'3 nay   hv-  oi  a  certain mportanoc  if only 

one  lever  r:f  ~.8hí-.c. r,r<i   "e.uent  i;;. T-vnilrei,   v,m le   the  other 

side nay   be   o overea  with  r. ugh   o.Tst,  pirxter  and   r:<a  on.   Aß 

described   v/lth   the   f J: linr-oont; uru.y:ion  method,   inner   re~ 

inforcedent3  of wood   ano   r.toiO.  ar   wall  a;>  sanitary or  elecxrio 

installâtlonr-   rwy  V   ^n-hec .¡eo   in   the mould   betört'   filling 

with  blown  glaar.  '-.I/K.   30   0*-; an.i  foaanng. 

The partió alar advintngeo  of   thr^-.p   '/fn/j.e  composites  are 

the  extremely high  fire resiatanee  and   the  considerable sound 
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absorption BO that they can be used as separating walls 

between apartments and in che conctructior: of sleeping 

rooms, bathe.,,. ,v\'.'' a and ;;o or« 

The particular nifin  .tir? re.'iirt^nce,   vhich  reaches  values 

of  about  ?o   to   U:0 uiuu^:-  :.tOCür.;Aü? to  tre  úerinan  norm 

410/:,   i e  ano   ro  the  ~"ur<;ei/!.   of  úior^ívJ».   ^atejíais.   When 

a  flame  oomin-: i rom en-   c:..e   r,as   broker off   tiie  covering plate 

of asbestos  cernerá,   «h^  superficial   loan* vil:   first  burn 

and  form together  «rit h   the ¿lass  ball-:    an  insulating layer 

of coke'  an3   *:\::avei   d^oonpoü ¡. t.ion 

products  frota tile  io an,   which are  a strong hindrance  for 

the fire  to  penetróte   jure  V;r:  oo^posi tt.   Pictures    'l<   l? 

illustrate  articles  wie   ir.   practice  by   chxs method   and 

picture    :; al.ic   sbova: F<   damplJ  of   . :v,n.~ii¿-^      concrete 

after a burning test.   I ï   ir  t.j  believe  that  ioam-l^rhi.       con- 

crete covered  with asooiito.1  cenant shall become an important 

construction material,   partir uia:?iy  for housing in developing 

countries, 

3.2.4 One-aide  covorin£_oj^jà£oeg^ with,fqam_ 

rhe  rentier  b¿>!;v;r -r  i-ooya/ia\.os  and   poiyhydroxide  compounds 

toííeLtv.-r witi,  the   additiva:  may   be acelérate?   by catalysts 

in  such  a measure   That   it bacona^,   possible   to     jet      the 

reaction mix.ture  a.au.in-:t<  tbe  aurfaoo,   wiiore  the  foam rises 

and  solidifie;:  in   the   samo rabera,.   '-íy  tnis method  foam 

layers  on   tloor^.   weiir  or  ceilings acj   be  applied.   The  «ame 

procer   is  aiao  possi:.bl<-- v.Us  ¿rriv-b-rayed   urea-formaldehyde 

foams,   tio  it  is  also  possible  t,   cover asbestos  cement  plates 
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with a one-Bide layer of foam-plate  by glueing. 

The reason for  such  a process   ;.3 for e>.vniple- to avoid con- 

densatici;  v.-.: ter drc'opii:^ ;:ME the  ceiling  ol  a  large hall, 

which  ie  coverà.:;  v:.*-'r   -^.ru¿a:fv.   asoe-rtos   -:erneut ohee.ís. 

This  eoi.jersar.ir i v^-r m-iy   lo  forici   Vr.en   .::.e  hall   has 

been heated  durici,  t,,.   -.:..;.   ;u.'J  *  ooo.  ni£ht  lowers  the  tem- 

peratures  of  the  roof,   -.e  if-   ^ev..ot.:   th/t  tris  process  is 

particularly   inipo.r-r.ni   'or  'r^rie  ••••ourrtrie^. 

I I ïhe  execution oí'  tbi¿  -crocos.-* ií-  peli   uxpl3a.nj.iig.   ,¿pray  ¿runs 

for foam have  leen  constructed   for  betr.   ^ytterûc.   In the   case 

of Polyurethane   foaiü   practically  t> c   i-'.me   ^cuipraent is  used 

as described  atuve,   wi li.   the  exception  of   the rnouth  of  the 

reaction charnier,   /or-  the   ;:ro,;eetior  of urea-formaldehyde 

foams  also  oui tarie  vci^a rie^ are avci i-Otì.e. 

She  thi.jkne.ic  of  *:.,.•   roani  layer af/pU H   öy   ino  spray  process 

may  ran^e  from  1/f   io  .»r.vat  2  cu iocoritni/   to   cne  «special 

climate  eon:itic::fc. H thir-   l=<ycr   ,-ar   oe   applied  with rv.e 

spray  ¿e*     ,   but   -A  t ii  >tr  feat   :..ay   oe  .acre  cuoeesefully 

obtained   by  spiral   lo.yerM   rf -.-•. ••>•:  r-r.  As  t:,e rising  foaai 

become:;  immediately  r.^Iti,   it  ii> J-'t neces.sarj  to wait  a 

certain  tijie,   ^he  adrtrior   ol   the  otfierent  layers  one upon 

the  other  is  e,:treiiely  good,   and   the hi^h  veatnering resie- 

tance of  poiyurethane  fc^nn all'off   to  renounce  surface 

coating. 

4.  Composites   of asbestos  furtos  and   synthetic  rerins 

As asbest-j3  cement  i¿»  a  connection  oetween  asbestos fibres 

and   cement,   it   is  principally possigli  to   exchange the cement 
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against an organic resin.  ?rc,ct.ip::lly th:vi miam impregnation 

of asbestos fibre?  v.àtr riti MI. --.¡.'vjo'   1   -^'.ivor.tor r.'iin,   epoxlc e 

resin and  so  ¿n.   Ii^s -.¿eiloä  ,;r.-.-  ••»!;; ^•'-  "-'   n   - 

ma te of asbesti fibres hiv >;>'-- r'..;dfiai?d   with   t:. 

O ' S l.'"'" «r • G G    t7 h; «.L 

t,r.*'ducvc   cannot 

.1 r-? 'cerini 

above ¡r.e-.tionoà r^si.rt- to p.be,j, c::,.¿V; ; 

artici-; o. U .v.,;' I- • ::-;'v ^-.-t, ihi.t •>"}.;- 

be antagoniste te asbesto;, ce ;.;-t5 ' v ; •'•..v.' 

wixh special properties made particular"1;-' * yj   technical pur- 

poses. 

From the viewpoint of i\ater.i?bl -:-hí¿'-r.  ; rouets ere more 3ÌmiL!ar 

to the glor-wf ihr --~ roi.i^o^'--:'J y.j.¿-. ; i .1-• ;•• than to rsbestoa cement 

articles. In npitf; o:^ r-..: b:./:', ;.. ;. 'be;-, ¿>. :•  c j:r»o attempts 

to use sheotj of ills \LL~  for 4>;v o;.r.¿; inet; c¿ of barracks, 

garages or o<"b:.r J..'.-;t_'.  : "•.;,-.r   .-. ;-  :.*•.;::;. importance 

o:"" ;ir-bo;-ì",,-f-: fiore reir^'o^c- .•vnir'~ ir- v.- tiv - i'r--' "••.-• - -.ri'.ifac „ure ci" 

special articles i;v- ^e eleetri ; Indr t';y. for machine pieces, 

special tuc--.\--; _^i .-.;•> ... . 

In comparison vit*.   ;:1 •-.;: -iibre cai* »   i. "sLsto?  £.?bre mats  are 

denser £.:•<.. net  a-~   f,->s-   re  ii--pr¿fu~'•"'- with  the resin.   'Iheref-"'- 

resins nv.--;   r-.   -_b-»-.-yi  -^ .\o - v^.-^^  ty^es,  which  in relatively 

easy in the  caco  ci i»ru..-:-i:iatei ])0lvvc.:¿,   but more  liiffirO.t 

in the ci:";:  of eps.v,   - e -• i. n r .. 

Tn view to  tne actual   .ocliu.or.l  ixutf,   ocboslos fibre rein- 

02*?.•-><.    v Mf. : ic j    ~- 

mav 

5.   Total  substitution 

> -, V " J 

'••îrrf-nt and 

on?v in the future, 

Finally It is ne cíe,-; i-;- a n"-"^ral way tho 
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possibilities in tbe pla.itice field to substi :ute asbestos 

cement ap a construction mai eri ai.. 

As has already beeu r,<<- n cloned in the ^tiiuEi--ir,v and in othor 

onapterf. of ' nir-  nr> -A^, thp"-.' * > • •* ro.-v.cn :'or an ntagoniatic 

competition betv/een the w*:.L; ^nr-i'viuee-'1 inor¿..*nio material and 

the plastic nal trials, Boi jiatu^illy, ;.: "or (Simple -\  hull 

Í3 constructed with asLe-.ws c*...>.:ni oheeis an; covered with 

corrugated -ia^3, it 1° always o.e 3ir>-i that  i ¿ht may penetrate 

into the haiJ . Mera is already a poFsibixtv l'or tbe intro- 

duction oí pia. „le materials IH a completion for asbesto': 

coment: a part ,,f the corruga ¿ed roofing plateo .troni asbestos 

cernen1: u&y tn n.¡. iaceì oy giae&fibre re inferoed polyester 

plates oí' the :a;af e'-oipo. <X. tñ<- other . .ir.d , ?,:a8i.fibrt re- 

inforced translu-.;o*i* *«\, 4  : J.;" • »•••.  ^tornóte with compact 

prefabricate! sandwich e truc tur e J va Lì: tt.-.u: "ores and asbestos 

cement side piatti,. A._3u ir. this way the bui lui.i uf: may be 

enricned  oy special archetto turai te-iturt-s. 

As shown by a o^riee of v^o /ci.!ewing pictures  M - IB 

glassfibre reinforced pi iati JO in a iranolucct or fully 

pigmented siate -nay be rrtireiy ucea as construction material. 

To avoid the difficulties oauneo >y t:-ie low elasticity modulus 

of plastic lüaierialr, OMO/ ^.riotruot: -o.n uav :K cur-ed and 

formed ir domes, capolar" ano so on. Of course, this construc- 

tion has nothing norp to to with cunoliuctioi.a possible with 

asbestos cement, ocre a real alternative io given, and the 

choice may te made alway:. in the direction of tho plastic 

material, if the desired building should have a spécial aspect, 
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particularly for exhibition o- reception pavillon« or other 

représentât ve constructions. 

Also pure poiyurethane foams ire able to be used as a con- 

struction u:.^,^ri-A, ¿.ij .how. n picture \i.        ¡iere domes arid 

cupolae are ob+ained b\ spray,ng numerous lasers of foam 

against the mould. Che obtaxr ;d igloo-like housings can im- 

mediately be use.; ond may o er r'-  in case« of emergency like 

earthquakes, natural catastrophes and so on, as also   for 

expeditions ••-••nmm- centres in aesert countries, for fugitives 

and so on. The greatest ndvan :-,xg,e  is that  only  compact 

barrels   with r:.w material in liquid form must be trans- 

ported and a relatively small mechanical equipment may serve 

to jet the foam reictiun mixt ire against a support to form 
» 

such housing.   Surely  t ese  haic-mac'e  foam  buildings are 

nothing to  d';e]j   in,   "cut  undt-^ certain  circumstances they 

could  aia  people   to ivave a  fi :st hiding place. 

6.   Conclusion 

It has  been shown in the present paper that plastic materials 

may advantageously be used fo? the completion of asbestos 

cement. 

The main ways  to  connect asbestos cement with plastics are: 

a) the surface coating 

b) the combination with plastic foams. 

Both possibilities car. be ¡joiaed together. 

All these mentioned compositr.-; enlarge the application range 

of asbestos cedent and rendei this material more variable in 

the construction industry. 
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All application,, Jôscrlbelin i-v18 tîapcr -ore etil?   in the 

beginning  technU9L  phone.  It  eau  be  io.re-.een  that thtee 

oombina-iom  wi'.   Vs-.m»- tnre a.V  uu-rc Imxirton ¿.  ii.   the 

future,   ^•"..ci'fìri -   ^o- l-'ht  ^"^'.t -ü-'i   lr'°  iiianafacture 

of pre-iabri.-aU-i   COUR-.CU.-UO:,   . I.-KQ Î4i-. a ..ancien  atructures 

with   plaati-:   ^w„o   u;-   ^  l^orofttin*. ulo:    xc-r developing 

countries. 

Substituyan of   .ne  a<^n„  u   {,£te»ioti ,^iu  i>   tnermos^ttiufí 

resina  ie principali?   gasiti*:,   .ut K-ads  to mnteriaJs with 

other properties   ani  with .ppli.atioi.s in diifer.nl  industrial 

sections.   :",ey  camici   be used ,s  a real alterna- i ve  to noruiaJ 

asbestos cement. 

Substitution -i   aabeetos cement  by nlaattc materials ie  possible 

and may be   ;arrifc  out in al"   oweo where  light  transmission 

iß  require  or bulláis with more  oomtlioated  shapes are  to 

be  constructed. 
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2.    Surface-coating of asbestos-cement.  Plastic- oat by  ¡lolyurpthance-r esin. 
(page 30) 
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3.    Surface-coating of asbestos-cement "two-layers-system" by polyurethane- 
resins.    (page 31 ) 
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Sandwich-structures of wall 
elementa.    Composition of as- 
beatoa-cement and polystrene- 
foam.     (page 35) 
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5»     Pülyuri-ti.am«   !   -IL.     \u    -i\u  I 
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6.  Polyurethane-foam production set HK-Machine.  (page 36) 

7.  '.îarviwii-; -/'rue ture;; wi'.h po lyure thane-f oan.  Production of wall- 
elenentr, with asbestos-cement according to the "filling method", (pa«« 38) 
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B C D 

8.     Exar.f-I'1. 
(page  yV, 

-Vjyri'   :i: 
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«und 2 : tfaroMbai« OKUCNCM 

9.    Production of polyurethane-foam sandwich«, by tha doubla-convayo^ 
belt-machine sehama.    (paga 39) 
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I  <Sü ^^ ^^^Ä       ijpK£ 

10. 

11. Construction scheme 
of a hall built by 
polyurethane-wail- 
elements with steel- 
sheets, fabricate i 
accordmf to the 
double-conveyor- 
belt system, (page 40) 
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12.     Koi.fl'- 
pia*-- 

»jor-belt-nachine for une of anbeston-cen-ent- 
terial.     (page 41) 
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13.-   Polyurethane-fow. fight-concrete.    Cut of a wall-«èement.  (page 44) 
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15.    Polyurethane-foan  light-concrete.     Sanple  after burning-test.     (page 44) 
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16.   ffw York World1» Pair «61). 
Pavillon constructed by wall- 
elements with galssfibre- 
reinforced polyester-resin 
sandwich structures,   (pa«« ¿7 
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3 

17.   s^ MÄa**cf.-««»^fi, 

flassfibrp-r» 
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20.    Bnergency-shelter,   fabricated by  npruyin- of  ¡oîyurpU me-foaming 
mixture against a support of thin plywood,    ¡un" yours old  in open air 
without any damage,     (page 43) 






