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(ft)   lìHF*0^1^ "-*** Mr-tor suapl" 

fue cttther denlB with soil improvement, irrigation, .anlchiiig, 
protection of fruit, hot houses, @U© Hnings end, of course, 
poohf-giB« of agriottltttrrl product e. 

C*>   eUtklag and f^ffîf T 

ffce growth in the use of eynthttio fibres, trettaent with or 
oocting of fabries with plasties, leetner substitutes má in 
partieiiicr, footwear appi iec.t ione r.re dcr.lt with. 

(•)   *ftMlnf ffl* ^>Mtruetien 

*a»y tables m given showing tho growth of plastics in building 
rad th« breakdown of thoir r.pplicrticne.    It it «etcd thc,t mr.se 
produced building acterialsi   bricks etc. owi only bo replied 
t« a very United extent.   The importance of flooring as an 
application is stressed «hilo nojor sectors deal with the use 
©f plastic« tern in insulation and plastic« in water supply. 
Unconventional methods of construction in whioh plastics are 
load-bsrring are discussed. 

Koro the uto of plasties for oloetrioal accessories of oil typos 
in discussed while a uajor scotio» deals with the use of plasties 
in oebles. 

The intonation already given under tho building section is 
«•plifiod and tho properties of the aajer plastico given in 
thin respoot.   Details of some nor* general application aro given. 

(f) 

»in scot ion deals with the production of plywood, chipboard 
a« »oil s.« ad-hoc appiications. Penetration of wood er.vitoe 
by plastico is disouesod end sono attention given to trarfaec 
taprovcaonts. 



(f)   Varnishes end peatinas 
Th© oh&age over from oil type vr.raioh©3 to synthetic rotin 
bcood v-mi shoe is diecuseed.    PVC coatings, wood vr.mith«« 
está water soluble stoving on&mcls nre given attention. 

(h)   Packfjciiuc end oontrinörs 
Trblce shewing the breakdown of pr.okaging mr.toriftli to 
tieet Oeftacny end cf plasties in prrtioulfjr in their 
different opplioction in USA ere followed by a brief 
desoripticn of the types of plastics paokoging, the 
pir.sties used end the methods by which thoy nw oonverted. 
Sono cttention is given to "one way" (throw r.wr.y) plcetioe. 

Use of plenties in railway ocr.choo and motor vehioles io 
dismasted end tho various toehniqttos used briefly deeeribed« 
..pplicrtion in smell boat construction and cm aeeoBeortes in 
large? vessele ero considered.   The potential of plestios in 

tho aircraft industry is briofly ¡uontionod* 

t 
1 
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1.   introduction 
•stance arise in view of the alarming growth of 

„„. plM.f. popuUUnn ,md      «. proïiBl0n of 

contribute to the Elution of the-e eBine.tt„ 

inwetit;ftted. 
. ..„,,« „»ri lv "reat di ffrranceo regarding 

*„ ir pU*l» 3*0» — d -rlli ; B rf ,iaUveryi appltctólUtL. 

«., thou*» «w a,e wU.Hr «* ~«£ ^ t^ P ^ ^^ 

valuation the f olivine »« iaets *•*«""• 
«4«**rt to fracture or temperature 

a) lower in weight and nere r^^ant to rrac 

.       changes than class and cernire, 

b) more insensitive to hunidit, and epical influences hut at 

' ;he sa,e ti» lesa stron, and ,0,0 sensitive to temperature 

than steel. 
Maj,.*,^ to deoay, micro-organisms 

0) non-swelling '^ more *eB1'-"'a"t xo aecw' 

and insecto than wood, 

4) hotter thecal and Metrical  InBulatirg properties than 

some of the traditional materials,and 

»    •     A„*A  in the material which dispenses with o) the ability to De dyed in the --aer*«n 

coating and varnishing. 

~    1,«ticker kr aav be higher than that  of tra- Even if the unco 01 plastics t,cr ^ ••*.. *• 
,      *    ,„ ««i-u trora the low specific •   «-^i,.  --.lP. economic  advantageB result  irci 

ditioual materia^  r^.ic monomi -nanufactured 

..     .      M  T,.+  -ie Taft out   of consideration that <uii««» 
«idee it Boruid n,t ,e nlastics show a distinctly 
industrial raw materials,  the market  price«, u.  plastics 
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fftllin« tond«noy (in Wüstem Germany the prie« of polyethylene dropped 
in th« period between 1955 and 1^65 by 68 ^ that of polystyrene by 60 ,' 
ani the prioe of PVC by 48 ¿). 

great majority of current plasties are obtained ey polyraeri« 
er.tion, polyoondensation or polyaddition of low molecular substances of 
petrochemical origin. As a matter of fact '95 /> of the total output of 
U8L\ - ¿ho world '8 biggest manufacturer of plastics - is produced from 
petrochemical raw materials. A similar trend can be recognized also in 
fltta? highly developed countries though standards attained in thoeo count 
Irlo* art not everywhere the same. 

In the yea-.- I907 world production and consumption of synthetic fi- 
too va>? 2,9 million tons, of synthetic rubber 3,5 million tons and of 
pl&avioa li ni Ilion tons. The percentage breakdown is given in table 1, 

At can be seen from table ? the average "sonsumption of plastico per 
capita in very differont. Whereao in Western Germany the average consump- 
tion wae 31 kg in I9S6 a:-d 36 kg in 1967 most of the developing oountrior, 
¡jwe &n annual consumption which is less than 0.5 kg. That means that one 
quaarte? of the world population aonsumee more than 4/5 of the total pro- 
friction of plaatioD, while the remaining I/5, i.e. about 3.6 million tons, 
i.i divided among'the rent 0? the human race (i.e. about 2.5 thousand 
million people}. 



IL '•• 

Pa{;,í 

M/3ü.Hrv.1 
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Table 1:               Breakdown of th« » total consumption of synthetics 

a) Plastics 

£ÜI1¿ £ of total araountji 
Polyoleflna 26 
Polyvinyl Chlorid« 25 
Polystyrene (inelading 

copolymer» with styrene) it 
Aminoplasts 11 
Phenoplaste § 

Unsatuvated Polyester« ? 
Acrylic resine f 
Epoaty resine 

Other» «* 
1 
8 

*)£aìESi 

Stem $ 
Wool 

Cotton 
Î.7 

60.2 
Cellulose based 

nan-raada fibres Iît5 
Synthetic fiUosV us 

I/ "Others" include Polyamides,. Polyacetals, Polycarbonates, Poly- 
urethan a* well ae Polyvinylalcohol and it» derivatives. 

$/ Total world consumption amounts to I9.6 million ton». 

y The "Synthetic fibres» i no lude Polyamides (48 ¿), 
limar Polyesters (24 g)t Aorylic fibres (19 %) and 
others ($Q. 
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Table 2:    Consumption cf plasties in differert countries 
'" \ix¿$ per capita) 

1962       1963       ¿2Èâ      l&Z 

Western Germany 

USà 

Belgium 

ÜweCteti * 

Au;;! ria 

J apun 

The Hetteriacas 

Great  Britain 

Italy 

Germai* Democratic Reputilo 

Caechosl'Tvíikip 

United Ar.-.t Republic 

¡far oc ex. 

India 

The fi.:--- r. r*i>r t«-. ;,.:<cii-. v. v 

21.3 

15.Î 

14.5 

14.4 

11.6 

10*6 

9-7 
10.2 

10.2 

26.2 

24«b 

24.8 

¿4.8 

17.1 

14.1 
16.4 

13-9 
15.1 

12.9 
10*5 

9.9 

0.3 

0,2 

31.2 

28.3 

27-6 

27-5 
20.0 

13.1 

17-7 
I7.6 

17*4 
16,0 

36.3 

¿Z*v 

I9.6 

0.1 

ï•• y interi als processed in the respectivo 

countries;   iarcrt id íir.isin»  ;r< - 'Ct-- >ii.ve net Vef-n included. 

Tx  ip  ,v.,..r ,„ thr,.  .;,,  t •.„«...- ,r   :u«tL«n of plastics in a developing 

oountry eapha.-.i* :,wH .*:-*:    •   »1 !  '•> .:^n ic the a*«  important pio*, 

tics (Pclyrlcfvi*; i'^":^ ,:f -n.-.-.• ic- i ,r vio;   Polymery Crr-lyaer« and 

Terpolywrs -f  stv-rvue- ;,-M;-,I ,CíF:  »•• .-noplaßtc ani unsaturated Prly- 

eetern).  The  r.-vje,!. m -.h,- i>;]cv.-itl.-   bections are,  therefore, con- 

fined to  rruc-,:,,  f- Kh^h  -.:.c ». /sentit,-3d ^r-als are suit- 

able.  Other pia3ti-;s,   if rc-.fuirod  f.r apecial applications, wcuid have to 

be irportud. 

.n  ,._,   ;;f..-i  ; ,-n-*!BP r-r the production of the 

-.•1 •-,...:.   ":.», r-rhesnt; is L^rr.plifiod inasmuoh 

;i.. .»•  u-s* r.-A co.     -,.n luûr.ci ail iiiternudiate 
most  imi .->rt-li',..   ; ' •- 

ae for 1 •:•..«» ;u-   :f 

products,   li'   .-acii r it •-•  •'MJ   < ü-    -r X- .>-ti>vi method íZ T..rted.  There existe, 
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i      however, a ¿.reat number of nucUs 
i 

i Vinylehloride can bö obtained aloe by ««am, of tlw addition of IIU1 
to acetyUr.3, 

Sty reno Ot.n airo bo «A¿O frei oensono and jKsotybsne or frou bon- 
sene ana athylona chloride. 

; Ute tcoììaica] ara coor,ou.4oal effoctu oi* the us« of plasties can 

I» very difiuron'w.   £4 p.-  cu:*, ¿oos  ihtiir ..;ajn ci-niricanr/s  lio in the 

fact that tiv. •• or^n Uriv.-tly r-^iaou ti-wütionai .Gloriali; which arc 

not at all or only in incuffir.iont ..TV-.vntiti.cE available in the reepöc- 

tive devolonir.,; crvntry.   la? uce or pia"tics m ;;voh .-.icr* important 

in oases wtoro  ,].cy bn:.r al<n;+ fdvar..í.-r> i e;* cicioiificaticn or ratio- 

nalisation of •..•.•ji'M».•- -rososrsi: and particular!;/ in those cases whore 

they raa'œ it poseibli so cor.i v?ith prob'.ou \í. -..eh would be insoluble 

using traditional a-*vt-criale.  It shPMll b« clearly pointad out that 

oonbinationo or trv-dit tonai  -»"tori al s with plat: ics car. compensate 

dofioienoiaB and bri.;j forti» rally tho valuable &p*eific properties 

of both ra-ierialo. 
i 
i 

If only the needs of developing countries wer« considered, 

a novo extendve uce of pinotios n^paare to bo appropriate in the 

I  following bra ilw3 of natioml monocy: 
] 
j Swuring fjcl supply, using piacticF ia agriculture and 
! paokaging, 

Clothing and olcein^, 

Creation of liùng and working apaoe-using plaatioc in 

building oonBtruciion. This includes '.ater-supply systems, 

•lootrioal-er ¿ineering, thernal insulation, adhesivos, 

varnishes a' d coating materials. 

Plastic î'-ntainers for various application, 

AMI use of plastics in transportation, 

Protection against oorrosion with the help of plastics. 
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2.      The most imperii bastios and thcir^rJ-Ais applications 

2.1.    Agriculture and iater_Su]2¡ü^ 

The cultivation of crops in new areas and the intensiflettfcm 

of a-ricnUurci profeti-r. ar~ of rrerfeat importance in view of ti» 

«.»«Lv —v.a *f the :rori'l n^i-tier:. Plastics can be a valuable help 
1 / 

in att;i.ini::-b' the ce   •••vile.-- 
Heavy und-clo**., cs. ecially clayey soils can be loosened, 

better mr-ted ,  rendered PIC» permeable to v.-.ter and more easily 

cultivate  by ;,l,u^n.  In ;!*= of expanded closed-cell  polysiy- 
. , ,   .,^.,ii'' ¿'   nn the contrary,  open-cell foams 

rene jtr.ovn o.  -.•;«   *•-      '.r'"'"114   ' 
of pl&aticu,  p=rticeLirly those fren condensation products cf urea and 

and'fcroaldU-tei *••* ^^her differently;  they behave like peat 

accumulatine water mid nutritive salts and releasing them little 

by littln  tc the planted Thus iry and sterile sandy soils can be 

exploited «hioii aro . .t able to be cultivated at all  without such 

additional gerito; Under the tr^de name "Hygronull" fcaoábl« con- 

densatic:; preuuets cf urei-, ana formaldehyde are brought into the 

market.  Ihty c„,^, tin. lea,, ^oseiUo .»cunt of unreacted formal- 

dehyde O.T-.U.-Î the   L^r darles er even prevents the generation 

of soil  bacteria.  Since  »Hy-ror-.U'-  i* aado on the  spot  from 

liquid incomodiate*,   -hero are no transportation problems bar- 

ring often the use o:.' neat,  faults if lareo «cale eminent* 
,   ,       •. „ ;vie.+ , *>,-.n Sr>uii n^iia.  First a 35 c~* have beci. reverted - :or Ar:st....•-».  -Tv*.! ^^ 

thick layer   •: I-*- caiiòy  '"^  ""-* removed,   then a 5 ora layer 
„ _   ,..,.-»,. -•••••  '•v.,-.  ,„flrJi and this i-'--ei' «as ocvered of urea io*v. was sîT^yeti M.  » >*•-   ;*ja**u .~.*u  ".*-      „«-~ 

Kith tho  peil,  which had beer, -snoved. Citrus *rc?s df-velsped 

there supe-hly r,nd without any losses, whereas ir. control ex- 

periaonti», without a ioaa layer about ¿0 ,'• cf the planted tre*S 
.   . ,. ..!  4L,.,*  ... -•-*->r.  i, vnn/r L-" ox mesuro tr  sun— 

lieht  (^°0  ::-. sivx-.^  *ho  fe.an layer still  contained  J.6  litres 

the   lonnu-pt  mad  layer ctuld be re- oí  water  pr-r ::* .-/   'ironica 

duced by sprayh..; a plastic film on it,  e. g.  from roe formal- 

dehyde eondencaticn products.  Dark-coloured films inoreaae the soil 
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temperature by  about 40  tc 6c0,whirc ..5 li^t  epicurea films fa- 

vourably influence rro:r'n ?urj-r>  ripant n.¿ ly means of  light reflection^. 

Near Antwerp drift   d.u.d areas v.. :-.'   .->- tiüiTtctmiy riK,.do jrecn in a 

few weeks by  spraying tnoa wit); ¿üiirc,\bio urea-formaldehyde conden- 

sation produc's,   water,  nutritive  salts and «grist? or lupine seeds.^^r 

| A further r.top leads to  the  (-'.¡itivcticr; :n>t-ind known as :'Pla- 

j stoponic-" where a urf;:>.-/>r..rj,ld';ijy'.L..-   (,
OTM taker  over  the rolo of 

I humus ai^   ir- the  ü^rr;>.T ->f ::ut ri.1. • ve   salts,   ci   trac   :'lo!ûontc and 
I 
i of water w'-uch  io  indisi -ensabl o   :"'• r   trie jrrcKth ci   plants."*'   if 

| Buch cultures   ..rv  ^rowri ira tcv;cr-i,':pe   -roenhouí-es,   empiete auto- 

| nation of the cultivation process can fc-¡ ajn-'-npiisned;   the plant 

} boxes etra tarried by a paternoster thrown ••.]! floors cf the tower 

j going at the lower turning p^.lnt  thrcurh j. bath vehich supplies there 

\ Kith the necessary amounts of uater OJVI nutritive calts.«^ 

; For the watering of agricultural  areas polyvinyl chloride or 

j polyolefir; pipes were successfully used. Due tc. their lew ueigftt 

\ and easy laying (polyethylene and grooved Polyvinylchloride pipe» 

| oan be delivered wound on druus in an-/ length so that pipo joints 

1 are unnecessary) installation can be carried out by untrained per- 

sons. An attempt was made at growing under extremely unfavourable 

oonditions i. e. in the Sahara desert, cultures at minimal water 

expenditure laying in the soil flexible plastic pi pee with hole« 

At regular intervale. The plants vrare set so that the kxoba of ÜM 

roots were placed directly over the holes of the pipes. Thua tbe 

supplied water S9j*ved almost completely to benefit the plant and 

evaporation losses were reduced te a minimum."*' 

Perforated or slit Polyvinylchloride or polyolefine pipes 

are successfully uted for draina^ purposes. Compared with tradi- 

tional olay tubes they are substantially lower in weight and oan 

be laid at the speed of 2 km per hour.-'-*' 

Pipe-lines carrying milk from mountain farms or alpine 

pastures directly to the dairies in the valley are «A interesting 

applicatimi of plastic pipes. If not used for the transportation 
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of ailk, the samo pipo-line can serve as the means of »applying wa- 

ter to the dairy.-' 
Plastic shooting is extensively used for the cultivation of 

fruit and ventatolo* r,T on plantations because it help» to acoele- 

rate sr^wth ar.d f> increase -mr yields. For instance bumiwa of ba- 

nanas haiw.xiVT on the tree are en 1*M4 in a coloured polyethylene ho- 

30 tied off at  the tcp and r.pon at  the lower end increasing growth 

by 20 to 25 L  During shipmeut the plastic heso provides efficient 

protection gainst uaasce.^ By covering the plants to be cultiva- 

ted cr the hctbeds with transparent FVC-sheets grewta is furthered 

by the accumulation of hoat and humidity a« well as an efficient pro- 

tection   against wind and *hu* the harvest tlM is advanced by 2 to 

4 weeks-, eventually even an additional cultivation and harvesting 

cyole may bo tnnrted & &. '^ing perforated sheeting laid on 

Half-arc type mounting supporta the resulting tunnel-ahaped cov*-, 

rings assure good ventilation besides the above mentioned eff«ti**/• 

By covering cultivated soils with black »mulching sheets" the 

heat and huaidity balance of the  acil is favourably influenced, in- 

crustation of cltyoy soils as a result of heavy rainfalls is pre- 

vented and weed c,r-v/th is repressed. Moreover, a.  g.   in the culti- 

vation of strawberries, the berries are protected against contact 

with the ground and thus cannet be contaminated by sand or earth 

2à/ ü/ Ú/,  Surprising success with raulchinç was also attair 4 in 

the cultivation of tomatoes, cucuabers, beans and lettuce as shewn 

in the following table 3. 
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Table   ¿:    Çror ;, jeiJg -or  -.   \. 

usin,;  tl-:ck   ,. 13/ 

Pi#nt  species 

nomi 

(t/hectarô 

Bush beans 3»7"í 

Maa, bean a 5.7? 

Cucumbers 14,00 

f©*aatoes O      AC 1.1Í': 

Plastics also play an  ir-:pcrt-ir.t   ;:xr':  ir;  trnj ;,o,j?.tn,cti.on of 

hot-houses  TranRpare.it plagio  :• Vu;c. t .• v.i m t ';,:•:• i, r-vivi  wooden or 

plastic  frises ani properly aaufif.ro;-'-'.   .---no as a covering for hot- 

beds or frr hit-houses of H-xt oourr ruotinn.   in order to iraprove 

resistance to wind,  the use of tra.-sparai FVC-sheets reinforced 

with Mahed pîaufcic thread;-; er :.nt.-,]   ..ire^  is recomendé-i,-^'   The 

trouble0orae problem of corrosi.,.^    w:th  ^t^ol   fr-.:nü;:rrk construc- 

tions Can bo solved  either h-r coat uv: í he  ntGrl p:a"t<? ;?ith poly- 

ethylene or PVC or by ucin^ class r---in:\:rced polyester instead of 
IS/ Steel.-"*'   If transparent PVC sh«etr are .-'tr(.ic':¡od under the glasiag, 

heat loEsee can bo reduced thus achievin;   considerable savings in 
W 

tooting costs.-2-rJ 

For hot-water heating °f stable hot-bouseE pipes cf polyethylene 

of high density cr of polypropylene can la successfully used."*^ 

The hitherto quoted applications havo wrought rbout results 

which would have not been attained -.-¿itbout the use of plasties. 

Certainly such improvements often involve considerable expense. 

However,  it should not be overlooked  thnt +h«ì cultivation of addi- 

tional areas and the increase in yield ->.ro results to be achieved 

at any price, if famine with all its consequences,  a nightmare for 

a great part of the world's population is to be removed.  In this 

connection dikings of polders planned and partly accomplished with 
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foresight  m the Hetaori^ds are wcrth mentioning  Even if the costs 

»re enormous, they will provo a success and should be repaid in the 

future. 

Furthermore, numerous applications of plastics aim at the 

rationalist,un of labour in apiculture.   Since it would be ira- 

possibio   U cmot3 ail   of them a few interesting examples only are 

given in  this report.   Forage  silos of concrete are  linsd with plas- 

tios to prevent tho effect  of fermentation aoidE on the concret© or 

entire   flllor, ar,  ^-c   ,:• .;,l:-cs ruir.ro^od polyester.^ For tho cove- 

ring of tho  to;;  ¡•luetic   shoofr, <r plastic coated fabrico from fully 

synthetic  rib-v.- -.•.r-j» ucod.-^'  vho required pressure and sealing from 

the outsido  ir, aUainod iy  fillinf, "ohe-si container-'ika constructions 

with water.  For agricultural equipment  such as vats,  baskets, buckets 

and troughspolyetl^nö  .Lb especially recom-iendod because its low 

•weight reducen physical labour considerably.^ Owing to their oor- 

ro3ion resistance plostio* are preferred for stable and feoding 

equipment too,  Large milk and vane containers are laad« from glass 

reinforced polyester cratod or not coated with PVC and even soae- 

timee covered with a lvsr of polystyrene foam which assure« good 

thermal insulation,  ?•..,< t he rmc re numerous parts and coverings of 

agrieultural machines are made of plastics thus avoiding damage 

caused by corrosion in cas= of acaree attendance or of no rarvioe 

at all. Tinnk'? to ¿rood emer¿,-Acy-runnin£ characteristics a satif- 

factory functioning 10 assured,-L/  — 

Finally,  plastics aloe play an important part  in the packing 

of materials for agriculture and in the pacKins of agricultural 

products. At present fertilisers are delivered exclusively in bafS 

nad© of plastics or woven froa polyolefin© ribbons which, eontmy 

to paper and jute bags uoed in the past, are resistant to deeay. 

Baga woven from plastic ribbons,  however, have to bo coated with a 

film ef the same material to be moisture-resistant. Also such bags 

are lest suited for the delivery of agricultural products like 

potatoes,  onions,   oread and forage corn>   For fruit,  tomatoes 
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and eggs deep-dravm inerte of P7C~ícil3 ,^r,  .-.referred,  -¡ilk cans 

Biade of polyethylene and pclypropy lo.no aríí  *Hiely used, 

*      However,  the opinions of the ^rr-in-ra are art  unnrumcus. 

For «aall packing baga of polyethylene coated j^apor,   »oxee of 

coated *ardbowi as well  nc Polyethylen bettJos ctmr -¡ore and 
•ero into "or:."iJ-.r-:ticn,   The  lit + .-r- ,,.,.,•«.-,  -- ~   IM   •-. * ...-v.il,   iij^   u^..i   A.! Jt  ..-o  .i,-.! (.a-w^/ or one• 

way packing  »nú have already gained a rertair.  importance  ir» USA 

but involve additional expsm is.^ flutter and chceeo ar« expedient- 

ly packed in PVC or polyethylene sheet a with or without, an aluminium 

coating.  The selec^rn has  to be made according to the particular 

requirements regarding lieht proteotinn,  permeability to water va- 

pour, ojyçtn and fermentation Smm0 Those questions will bo 

discussed in detail in section 2.8 (Packaging and Contain»»). 

ee to section 2.1.      * 

y   N.H.i fâinststoffe in der Landwirtsehaft. Pflaotervîrar- 
boiter^ (1968), 603. 

y   Bauoann H.i Bodsnvorbosserung ait fctaB ttars-Safcau»» 
Stoffen. KA« tstoffe ¿¿ (1965),389. 

y   BauB&nn H. 1 Plastoponik, air. nouas Kult unerfahren 
fuer aride Gebiete.  Kunstitoff-Rundscbâu 9 
(1962), 169. " * 

y   IMLi Kunst Stoff echaua zur Seg.rue»mg   von Ssndflasete«» 
Kunststoffe-Plae.tics j| (1567), 2S. 

jy   Fi sober 11. 1 Sin neues erfelf reiches Verfahren siur Festi- 
gung und Begruenux.¿   steriler Osd- und Sand» 
flaechen unter Verwendung wn %groffluH. Kunst* 
stoff-Rundsehau I4 (13S7), 133. 

y   H.IT.t Flufsandbeleaeinpfung duroa aufgespritzte »wststeff- 
Folis, Kunststoffe-Plasties 1| (1964), 02, 

Jf   Ätlf.t Turragewaechshaeuser mit Verglasung aus CFK. 
Rmststoff-Runascnau jj2 (1965), 58. 
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17/ Laeis W.»      rv.«-.wv í : - --r. i-t. twj r inhaltlichen Gôra*t«ft 
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16/ W.íí.í licirt-.r.-,; » *  *' ..or.!n'.i fuo-   i.o Hau- una 
•*•** *, .r/ua-: . • • „f-..   " .1 L-.i i\ui»ton d.  Chora.  For- 

;-*J}'ur/'  ñ-,"',..:..'   i.   '..'irtacnaft Ooaterreioh» 

21  U !  ; -, 

19/ Cí-pty Th.ú.:trr-A-.'í  'L% h',.¡-i on p.V-stio  -.iIK bottles? 
-^ 1 bd:.-n   • 1 • .: - - 0 :• J¿ lì" « fv^y   L^ ) »   *<*• 
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£«f.  Clothing and Footwc 

The f-.4i -" ' 

h« greater :   ' - 

the »ise *'i 

hoped fcr "" • . 

in devalo^»    • - 

" ft-t'.-A: • -nfl footweay will 

:•.-     -ui.ition beoa»it 

a        -   -, . 'j ¿ir«'dieted and 

-\r_.      r herd csocially 

" .     c ejected that in 
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I960 the demand for textiles and leather will surpass by about 30 % 

the production estimatoci on the basis of  preeent conditions, Araong 

natural textile fibres the production of wool cermet be raised pro- 

portionally to the demand because the possibilities of animal 

Dreading are limited by the exeunt cf ferreo which will bo at 

disposal. An essential help in the supply of textile riw m-atarials 

can therefore- ho  expected ¡nainly from cotton - insofar as suffi- 

cient cultivable areas are available and,the local climate permits 

cultivation at all -, and from synthetic fibres. The figures in 

the following taole 4 show the general trend of the consumption 

of textile fibres. 

Tabic 41       Morid consumption of textile fibres betwoon 

• \w* w*. mi  
mo      I960       1965     1966   1967 

Total consumption (1000 t) 
of that 

Cotton (in ,S) 
Wool (la ¿) 
Rayon and synthetic 

wool Rade of 00Huloso (in "'•) 
P>nthetié fibres (in $) 

Aaonf synthetic fibres tho consumption of pclyaraide-fibres 
Hill occupies the first place but their yearly rate of increase 

considerably in the last few years whereas the rate of in- 
of polyester fibres hoe almost maintained ite position so 

tfcat optimistic predictions for the future are justified. Those 
treads can clearly be seen from the figures in the following 

9600 I5IOO 1S400 I920O I89OO 

75.5 68.6 62,5 61.^ 60.2 

10.6 9.5 8.2 8.0  7.7 

13.4 17.2 18,3 17.5 I7.5 

0.5 4-7 11.0 13.0 14.6 
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fable 5: Annual rate of increase (in f°) 
of the most important synttotio fibres 

1963/64      1964/65      1965/66      1966/67 

+ 23 

+• 43 

• 33 

• 17 

+ 33 

• 13 

+ 18 

• 33 

* 10 

+ 17 
• 28 

Polyanide 

àcrylnitrile 

Polyester 

The present report should deal, however, exclusively with 

plastics in the narrower sense. 

Let, t«ight fabrics are coated with plasties, preferably with 

pla*ticised PVC and processed to work elette a.id waterproofs, 1* 

trwely low weight raincoats are made of sheets using pre4e«i»aa*- 

ly pl&itieised m or less often low density Polyethylen «ft 

main problem is to obtain an   adequate breathing activity, 1. •• 

good pepneability to air and water vapour which is 4eei*ive for 

a pleasant "wear feeling", nevertheless, it has to be aéMtt«* 

that this goal has not yet been selvcd satisfactorily in spite 

of numerous efforts. It is also difficult to estinte at preowit 

to what extent fibres of polypropylene brought to the märtet in 

the last few years will be used for olothing. 

For knockabout winter clothing textile fabrics,   po»si©ly 

PVC eeated combined wUh polyurethane soft elastic open cell 

fea« have been successful* used.l/ Thanks to the good insula- 

ting properties of the foam against the cold the fabrics can be 

of relatively low weight and price. Such combinations weighing 

250 to 300 grams per squrjpe meter are suivaient regarding in- 

sulation capacity, toueh and wear eemfort to winter cloths of 

750 fiTaas por square meter. Uh» impregnation of coating with 

pvc makes such textiles rainproof. Accessories for the clothing 

industry like buttons, patent fasteners, buckles, sippere ate. 

are Biade of plastics, *. g. on the basis of polystyrene, with 

stability of shape. 



' 

,.i/'^. W/'/UPV.' 

.,; I. •    • le.. ;,;,t. r   rub-- 

s ui- ,j,i t ».cd fabrics 

: '• •  -:   r ,e¡..M ...  ! ikc 

„ : .    . ;-...! ..:••:   iv.vc 

> :i   tí,-    n^irkt*'! 

ti ¡o r • -ili F"'¡¡ñr%n 

.i- «"i   ,.: rii  miniai 

;,V, •.:•.:-    r-nictatice, 

tru, i -r.-iuli í ity  of 

Plasties havo attained <-TüIí 

Stitutea.  Mainly  piastiCIíOú i 70  -Jt-et:-   ..«M  V 

coated with P7C  co.ne   luro co>;.^ \.>r-\X i en,   i'ir-.• 

being herd to -¿he  touch ana i; .-A t u".,-:;;,  v,   . 

now "been overdone  and etanduru  pre ¡'."T ;.;• •••'- 

fulfill re^iMiivj appear^nc^ ^„ni  ..-w.f.li.t.v    0\ 

maio by bas-nekers  ,if first-cla;-:e ^<;,£¡'i.".;,  v. 

leather they display  f-vc-al 'vivant a^u s  nu-fc 

easy cleania? with wc.tor and .'Dap as  ,v*-U  a a 

dyeing. As a eon8ec£uet;ea the w«avin..^ rut  by sc uiv t.""  ^¿i» 

visible than en coloured or patent  natural ]eati,i-,r«   Tho  supply 

of "artificial  leather"  in roli*¡ of uni Tora width Las,  if com- 

pared with natural hides,   cha advantage; that tàuro aro practi- 

cally no cutting losses. 

for the ßheen-^ci^v    i;vìue\. ry    mataríais  cased on PVC or poiy- 

• thy lene are almo iopertant. Certain -Limitations,  however, toy« 

to %o taken into account because in spit<¡ of all entleavcura it 

la at present still impossible to reach  tho water absorption 

capacity and the permeability to air and wat.jr vapour oi" animal 

l#8>th*r. Therefor« "artificial leather" does not  r-atisfy fully 

ti» requirements of upper leather of solid and knockabout shoots, 

Bwe-rtheless, it it used succonsfuliy fcr lowKvi/ht ladies shoes, 

•andalB and gya and beach shoe e b£c*a,uae in thaee   ^EBS tiic problem of 

Vtmtilation is solved by perforât ir f* or by dinBoctirw tiw upper 

pftjrt of the shoes inte a network or straps*' ^ ¿J. Artificial 

upper leathers developed roc ant ly are produced fron poiyurethann». 

Their trade names are "Corfam", "Orlex", "Xyloc" oto. 

Snow shoes and weather boots ara manufactured from plasti- 

cised PVC - by Injection moulding or* by  the d-ppin*j process - 

Using   different compositions fcr the upper parts and the seles* 

X W They are absolutely fit for normal use becauuo it in new 

possible to reduce brittleness at lot- te:.irie~-aturee to such an 

extent that shoes stand at -10 C in a spaoially do ve loped 
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testing -achino 100,000 tsncin without the f fitto» of oraoks. 

Rubber cculd oaly «i.i.al« if place,  in t* ^ufcturo of heavy 

work shoes ho t, ;*x« rt exk^li  low t«pc»tars.. H should he 

•sntionod tfc* FVCbccis e?r bo ma-mfaeturod «neh that they a» 

po^ertly ^ai«r:^. vo nir^l oil».  Uoric shoo, of ths ^   ^ 

tt* frrca« ,U«* voo*cn 3hoSS are o.dc of ^n slartio polar.«**". 
„'       ,. „   , v1..,tr.]r. ir »iro Uso& by tfco choewkiag industry. Crosslinks . poiy.it*->,. H-* • x- -••- « * 

Th= m-n fioldL of ^rl^aiioa fc- plastico - oepeoially 

polari«- .  -Ho-.dc  ^ pclyrthylcnw - crs component ports and 

^•o-or, o: r,oor a. *  i:««, oaà intorniato soles,  stiff cop 

^ id r^n Vu. ,*,* ,11 co!** ar¿ «..1..* it P—t sole. 

*nd hec^    — eft , r-,*> in one Pi-«- ** 0«*lîrt alffi0<rt 0»lttliW- ana flee..*   •* - ti - ..... *- —,vw*— 

'    Ly ¿. —;W » -:> •« **** v« - f. th. >*«* *«~ 

„f ri»., wir, i*t-« «i«, -»*>« *" *"« utor only 15 ' "*   y 
*-„,.«> •-•  -n    a *.}-c r.arkst with leather soles. 

„, h .... ,.:c.-:„-.  >o:  r, for Lidior shoos i^ioh have to stand an 

«^••in :-. .-«o o- nla^c« reinforced with «tal inserts! 
--• .-• n^vtr*d<»-.  ^vt someticos aleo polypropy- 

norraally poi-^ v.-t: *-•. P**i<~ fl- •• 
8/   • ., ..-     ..  . -   .    -, H, .•:.3»}. i*e? t*/xi purpose, ¿ene —   ou- .o.. - -'",--       i    - 

T-.. ri  ni':i-^ *-•: plains ¿*-  *-*» «i»oc«akin5 industry con- 

aiB+/'..-I-. ,"y - . th, r^^-ly i*:-rt*Trt broadonii« of the raw 

storiai M.-o, K-t ,1,, in -- raci   ** with their help it is 

po-MriLMs tr r---»co tAo r.umt-.r oí •-Aenuor-t «oriti«« operations 

and to -^ion,lv,o  iho rr-^uf«turit»S pvooo^. Beaoh sandals of 

polyot-i,r- o.  ,- PVC ,r, ,^o fuM^ autonatioally in one wor- 

^ oration on election »uiair* r^Mnos. Polyvinyl ehlorüt 

solos ara . l;u-d, ^ldc¿ or directly inj.ctod onto «ho upper part 
-i,„ ,'. -»-t-^ o   a leathgr aole according to 

traditional ^I-Jag ^t',ois rooruirer ,urt loss than 20 single 

• •   - V operaron«;.*- 
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f. 3.   Creation of Living and Working Ëpaeaf Building Construction 

Ito possibilities of the application of plasties ta buildlag 

construction are <wctraordiaa*ily aaaifoid. lai*«* it «an as sa«a 

from the following tabi« 6 that 20 to JO $ of ta« total p*a*«#- 
tita of plasties in highly dawiepad ©o«at*t«» go to ta« bâti- 
Mm %mâm and as a eaosaqaaa«« it «casa to a «ô»4Ads*aMy Mg« 

consumption p»r capita, 

«f^le 6t    Percentage portion of building construction of 
total consumption of plastica! Quota« of plaatio« 

j¡H^»4ia*««»«w«»*»««^"*|,,**",i'*^^ 

Counter» Portion of building tr*Ut 

(ia*) 

idiota« par oapitai 
(in kg) 

1951      1964      1*66 1966 

«attera Germany 19 28 31 

Italy 19 28 30 

Frano« 22 

Great Britain 12 19 21 

UBA 17 20 22 

fc7 
4.8 

3*2 
6.2 

A« far as tat application of plasties in building con- 
struction is oonotraad two fundasieatally iiff«r«at ways «wat b« 
ooneidereui plagios aro either usad instead of traditional «ate- 
ríala in traditional building construction cr new n»taoda of buil- 
ding oonstruotion ar« introduced allowing full «xploitation of ta« 

specifio properties of plasties, e.g. low weight, good t«nail« 
strength «von with thin wall thickness, low thermal conductivity, 

high corrosion and w«ath«r rasistanc«. Sspecially tha s«oond way 
of application could bscoae iaportant for tha cenatruetioa of 
smaller buildings in developing eountrUs as will b« disouassd 

later, m 
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Asplloation of plastics in traditional construction r..ethode 

Th« following table 7 &ives an approximate  survey cf the importance of 

plastics in US building construction. 
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To give a cloce-u? of the financial side the next tabi« S 

shows the gross pr,Auction values of contraction units frea 

plastics in '».'esterr. Germany. 

fable 8:    Cross values (in million UK) o* plasties 

uoed in the oost important groupa of -storialo 

£°£Js2£âî ruoUc.ft..j.- 
•y 

flooring 

Poan plasties 

Lojnin*»toB as panels 

Pipos and sanitary installations 

Profiles 

Bolidinr caneIs 

Buildiï^; vuite 

H0volv¿nft ehutters 

W-* ndews 

Dtori: 

A3 IUP ¿Ni M -* J3â£ Ml 
391 629 632 

70 2^9 263 

164 231 23« 

i:;6 192 202 

122 161 161 

89 122 131 

45 11U 128 

44 37 85 
2 11 16 

4 8 10 

Total Vaino 1,26? 2,017  2,034 

It ausi bo i^id. however,  that cliea¿> mae;-prodaoed construc- 

tion nrtori'ilB f J b-:.c>^t   lina,  cani a.A ewrant  can hardly b# f- 

placec  by pJa^r for reason of prico. ì'ias -ics aro used almost 

oxolasiv-l;,*  ^ non lca-i-becria*; construct Lo.- un-x^   inculatioas, 

panol1 ingr. etc.  t-lastms fna;/ even iiavc lo-.Llc^ï'ir.s finitions in 

construction wli^Ii -.-;  -ppropriatoly aiitotoù ^ the  specific 

prí>p"rtioo oí  tho r-í-¡riel  íIC will be shown later. 

By far the greatest  rart of plasties applied in building 

conrtruoti o« i¿5 urod for flooring nair.ly naie cf PVC.*/ *   In 

contrat te -.iooden iloora true have a dense closed surfaoo which 

allows r.a."/ olcí--ni::.v ¿ad  maintained.  Plastic  flooring is Sup- 

plied in various degrees of hardness and types (tiles, rolls ör 

carpets). Highly strain** industrial floors are made of priniiif 
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materials,  e.g.  also of polyeoters with adequate fil 1er.,. 

In ooncrete construction and in tho production r.f building 

Stones based on concrete plastics flay  :u, inporvint   part.   Jf,   Tor 

example, a particularly smooth,   specially patterned,   m rueturod,  or 

profiled  surface  is desired the  cendróte i cima -.re   1 u\ •! with jlaoo» 

reinforced polyester,-*'   or with smooth or deep-lrai-m foi 1M of rigid 

FVC,*»   Inserts of polystyrene foan adhora to tho concreto even after 

removal of the form ("lost form") and thue directly provide the 

desired tharmal insulation,^ Embedded blocks or hollow ciocee of 

polystyrene foam connected with tho uso ci' comparât ivo ly ripple 

wooden forms provide construction units vMoh i.i cpito  .>f their 

greatly reduced weicht offer high loading capacity.  After dismant- 

ling tho construction tho fca>n can t¿ removed, o,j.   uy burning 

sway | so that suitable reco as« s ana openings for construction or 

installation purposes will be obtained.""   Low weight  concrete 

building stones are made by adding flukes or previously expanded 

gránales of polystyrene foam to the cenerete.-*'  Buildings oan be 

faced with glass reinforced polyester which provider a donee, 

attractive,  impermeable and water-repellent surface and makes 

plaster unnecessary,-"' 

Insulating sheets of polyethylene or soft PVC have been 

suooessfully used as proteotion against the rising of ground- 

water.*' 

Posai plastics are also important for thermal and acoustical 

insulation.-**' Foams with predominantly closed cell structure 

based on polystyrene or phenolic resins are excellently suitable 

for heat or cold insulation. A 2-ora-thiok foam sheet insulates 

as strongly as a 40-om-thiok briok wall. Foam plastics aro laid 

on walls, ceilings and particularly under flat roofs. Appropriate 

régulations have been worked out by different authorities.-*» «v 

Additional informations will be given in seotion 2.5.  ("Thermal 

insulation'1). Foams with open cell structure based on urea resins 

provide efficient sound absorption, especially in combination 



Ïl/Wa. 34/3O .Rev. 1 
Page 24 

li/ 
with plaster  or  stucco nl'-bt fixed to ceiling ani walls. 

Perforated sheets cf" polystyrene foam are also recommended 

for the sai.» purpose. Goad fcotfall sound attenuation on »floating 

floor tir.:>:hW- fa:-. ;o a-^Lr.• by underlaying highly résilient 

poly-uj:--r.3  f.^i.-^ 

in th* fie là < f •,-.1liv: ^f»ì-.ly ani distribution «£ well ig,*!^ 

of eai.it ary in^tc-iJutior.:: ¡,lact,cc are an important factor. 

Brinks- '.-»or 1^ ^ .r.r,-ie fro* polyethylene or PVC pipes vUêh 

offer a nur^r M alonares ir. eeeparieor. with traditional steel 

pipos.  Their ••.«:. *x   i:. r^^.>*\ly  lower t.a, facilitatine in- 

«tállate c,n,i.a,rabi,.   • r tf>-l chenicai resistance prevents 

ohertica attack Iron; iaJ1.« a, well ,.a fro:, cutoide, e.g. by aalty 

or marshy r..,.:s.  Deposition cf wale fren water and of dirt in 

sewer Unes is prevent«- t.   the soncorroaxng,  «sooth and water re- 

pliant  ir.r.er mr^.w u  ,i^nc MMP ^ ••«* they are lees sue- 

oeptiblo te clor.-inç.-^'  ri.*, prcV.ec of «am^ter lines male  of 

plwtic  f-n.es !;:-   n--t ,-.--  ^-n ,:ri-l-   Uaved:   experimentally in- 

'.\, ••• f 

•  " ; j      i; 

•.," ivi    ìli. 

liuo   T.¿-~tr 

..t 

stalle-i y:¡+-' 

din; th" '.«ft 

fully uro J  ''• 

resulta o:' I~ 

For yí--> ìJ--"
:
   .'•-' s>'" -"• 

piree f«.   r"r    ^   • '  •"•' •'" 

acryini '-i ;1^ "•'-* »-•• • -•*- 

ga? t    pr---.-   r iliy  »>''•' 

Comu^ + H l-vtirt!-  .    . '^    :. r.*\j r.t;f. . 

wash uaoi»» '**.;. i'-dot at 2LÌE   ,lUt hv'° *0üt 

;   -„olybutonti-l have been stan- 

ine r;r« —rit."^'   PVC has been sueoee«- 

-tíir¡-.    .V.  ths:: reject  positive 
19/ 

i-, îîï-6-3 fr^.1 r^--tcrä Jermany.-*' 

ì.«u^'- i-? 'it--td et all whereas 

-. :s-;r:H *y.- ¿TS -.-' styrene vilh 

Li'r 

»Ml" -li 

. c 1 Af *ho r-&u?iii& 
•''0/' 

\-> •vt.- 

euppi,-.   -i. '• 

prevc 1  * •    •r 

oont.iir t:.»' 

.¡r.a wiu-t.   . 

cir      -ii- '•- • ' 

t   ! ,   : .zh • 

cv ; 

TL. 

.,<\il l'oins, bath tub, 

ii.u^hí. to the market in 

:„.-.- .j:i-.s ~niy water 

..- • a„ :••;** -* un'J-ü ..uro r-aiù to have 

'   - ,.;.0 • ;- - -J : r 11 tn • u. i t P which 

•i ;!-. ¡'tea f r .-*u\it dry inr.talla.tion« 

..'i ^.ì.-d tre .*• le ss o««» arid di'" t produ- 

..r<in,>_kV „..««r tcjTikr. for flushing 
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lavatoriee and siphons for sinks are made of FVC cr cf polystyrene 

blondo, toilet seats of moulding materials based on phenoplasts or 

aminoplasts and hath tubs of gl&nB reinforced polyesters or some- 
times of polypropylene.-^ 

Hollow as wall as maosive doors are produced fro-; plastico 

too,*«*'   In the first case frames of wood or alui.iiniu.-u ara covered 

from both sides with sheets of PVC, glass reinforced polyesters or 

decorative laminates coated with aminop lasts. Ilassive doors ara 

sandwich constructions which consist of two covering sheets glued 

to a low weight ooro.  The  latter is made uithsr of rigid foam or 

of a honey oùiik structure.  This honey comh structure aay ba built 

from phenolic resin coated papar or frou atyreno which is therao- 

formed to racial polymeric sheets.-^  Carago doors are also tmm- 

faotured as sandwich laminates preferably from ,-^lass reinforced 

polyesters, in speoial casos, e.g. because of lack of apace,  fol- 

ding doors fron piastioised PVC have proved successfull. 

The traditional window constructions with wo-don fr^oe and 

easements are liable to warp under tha influence of changing 

humidity whioh makes, especially in new buildinge, a reliable 

sealing against the outside atmosphere hardly posrible; apart fro« 

that wood is easily affected by decay in warm climates. These 

difficulties can be overcome by UBO of mo tal window constructions 

lilt then rust is a vary soriouc problem.  Plastic windows »ade fro« 

WO or glass reinforced polyester dc not show any of these 
tegs* mentioned above. 

Expensive ooatings which have to be renewed in relatively 

short intervals beoome unnecessary becauso plastios can be dyed 

in the material. To compensate the not negligible thermal dila- 

tation of PVC and to make the frames and casements sufficiently 

•tiff and distortion-free a great nuaber of constructions have 

teen developed in whioh a) oores of traditional materials are 

oeated or surrounded with plastic3 or b) window frames and case- 

ments are Bade entirely of plastics.-^ Por revolving shutters PVC 

is used predominantly.«' 
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For heat insulating latere in flat-roof eonjtructions^feejw 

or polystyrene or phenolic rosins awuiod^ -^ -"  reinforced 

PVC foils aro applied for roof skinc2-'  ^iiucrced pelyesters for 

transparent roofing elass. Application« of the latter do not only 

include 1JU weight roofs of nous* entries,  of parking placos^for 

bicycles and of fill-!* stations laade fron corrugated sheet»-' 

but aleo sinplo-domo  or double-dome transparut cupolas of various 

Biaes^/ ¿2/ UP to transpirant roofs of nails having lare« dinen- 

.ions. By adorato construction of tho elements stiffness and leO- 

bearing capacity of tha whole construction can be increase consi- 

derably .^ 

For nor.-load-boarinf; casing cf, e.S. balcony parapet«, come- 

ted sheets are used which aro normally aade of glass rainforosd ptly- 

SSters^-9'  but also of ri^id PVC.*1 

On the whole transparent plasties are widely applied for the 

construction of «translucent units«.-«*  Those aro transparent con- 

struction units, o.e.  l-rti-l.cn walle, pillars,  or the like which 

allow to brin« d^ii-ht tr dark rooms and/or serve as decorative 

elements. Screen v. 11- :ï frl^t reinforced polyester--" ar^d trans- 

parent wall unite exposed of several extruded seotiona^   should 

also bo iTicnti-ontit, 

Interior architecture end decoration makes extensive use of 

plastics. 

Hall covering aro irado fröre PVC or polystyrene plastic flags. 

Plasticidad VC in rolla or decorative l«air,.-tec in sheets aro used 

for oovcrir^ and casias of large dimension. ^Furniture facing 

are madfc either cf decorativa laminato ahoots-*   or of PVC ventre. 

Attachent oí  those .-feriale has boon facilitated in such a way 

that thoy offer themselves for !,do it yourself at homo.*»   Small 

pieces cf fumi euro -:.ro n;>t raroly manufactured entiroly from sty- 

rène pastier, or aro assembled from single parts of such plastic 

materials.^/ Building and furniture fittings of impact resistant 
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polystyrene, hinges Dì' poJy|,r-v,;, ,,u 

plastics may serve a e .; io.? ex^u.l 

litios. 

Casing;:- -1. f u 'vif • :• ": .'l< >1 

• i > 

, fi.i.-t,. • /. . ..sj.;   M   vr'.riouß 

l'i ••;••    . rrr • :*, L ii ll'Ci*    . 1     p ''LÍ" 1. Cl — 

..   :•          - ;.- • -.tur 

'    .             •    : i      :           '   '"i!. '.-• 

.    ;    .'.  •   i i : . '   '   .•   .    -i •    '. x - 

i.. •.   . :    : • i~¡?\   • • r '•' :.    covo- 

1:\i;    -r.    '. -  -..• i;   i.ii   i,  thicker. 

t     '     .'..TL.. . ".   .ti•"  i'j trn ar.d 

j '.'i.-.f   X-" *   ;i *,    *i-       '-t       ¡V**U\.t ut-'» 

!    ::ui...-t.  •:,   . .-i ••'<<• -      •. J-i3ti:ivings, 

\i i".       » li". 1 it            Ì C- o:'te:. 'ji /orod with 

-a/^nr .' ,' ..t.; 
Wioh ls.u.m-jo, 'h  '...;:,'u;;i'  i 

plained. u' Luc:h :,:;in •.'„r-r Tv. uf 

ring cf o"ta J J '. r cenere, o L-K-IU* 

The lov,* v;f'i rht. oorr i:ï rnuii't.v i 

th©  uutStuu   irx.r..-  i;J ui   T'VC,   ,,J. 

plastic co-.aou ir.., ru-'Cu, u.'\a--.î u! 

er asbestoc, conwnt.  Th.- t'.iciri;; -, ovarii/. 

stuooo cíjdbüOJ-í.   ouch unite arc oí ton .v.nuí'.-\ct'.j-u í ¿n i*. ..¿¡ídorably 
p 

large dimensions (up to 20 n   aad over* raoroj, hav: rooossea for 

doors ana windows ind can thoref^re be re/virici ^-; ;';"'• {jhotl predicts» 

It In seid that tho setting un of rruoh u*;J-t:; doctj iv.-^ ror.uiro moro 

tfcan 1 minute per m J& 

She above described ¿aothod may bo regarded as a transition to 

ttttee«wwtioBitl ways in building construction which will ho dis- 

oussod in the following. 

Application of plastica in unconventional méthode of 

wwm« &  
a« inertase in the amounts of plastics used in tho building; 

which oxceeds the quoted extent of 20 to 30 ,t of tho overall 

oonauraption of plasties can only bo achieved if traditional con« 

•tructiem awtftods arti rapl&ood by aothodB allowing full exploitation 

of tis» possibilities of plastics. For that purpose, however, pio- 

nearing trains of thought have to bo followed which will porhaps 

ba accepted more easily in devo loping countries because there 

•pofcitaotural tradition will not be opposed to the now concepts. 

In addition there is no doubt that in smaller buildings construc- 

tion units are exposed to lees stress than o.g. in skyscrapers 
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BO that oven load-boarinj functions can be fulfilled by plastio 

parts. 

Por temporary uno .^.3 mooting halls and warehouses or for pro- 

visional acccniocujtior.n of a great nu/'bor of people in cases of dia- 
li/ -.sto? î;.;e If-report in/ inflatable halls1' aro tho ideal  solution,*1' 

They arc made of pl-iotlc coated fabrics bio-.:* up by a slight ov«r» 

pnscsuro of air no that they for.n an aroh like a cupola.  If they ara 

not required any longer the air supply is interrupted,they eollap## 

ana can be quickly and oasi ly transported somewhere ols«.  The ir weight 

ie about 1 k¿; per m   whereas roofing constructions of glass reinforo«d 

polyeetor weigh approximately 10 kg   and traditional roofings about 

100 kg per r,i¿.   If after erection smaller "aalf-supporti«f inflatable 

halli" are sprayed on the inside with foamabl© piatilo», o.g. carba- 

mide rosins,  -obey aye oven after stopping of tho ovai»|>f,#§«ai"* ©f aiJ? 

stiff enough to make a "self-supporting'' igloo«-**   Sin©« all tfeotft 

low weight- constructions can be erected without a foundation they 

are indeed re si atan t to oarthquakos and need only bo secured against 

being blown away by winds. 

Starting from similar ideas habitations have baen constructed 

consisting of a barrel-shaped metal body which iß thermally insula- 

ted by a foam linir/* and can be partitioned by plastic walla as r#- 
2 

quested.   Since such a habitation with a living area of 70 01 ' wigaa 

only 2.5 tons,  in erected without a foundation lying on the ground 

like a barrel  it is ai sc eartnquake resistant, Aß further advantages 

the builders cloira re a isti 7110/ against termitcr as well aß low price,' 

Out  of ether noval constructions using plastics only a few 

should be mentioned,,  Cupola shaped constructions aro assoiablôd ffon 

bands ^f polystyrène -foa'a er wound from theß and strengthened by 

automatic coni:noue glueing or w^ldir.g.   Such a cupola can bo oovor«d 

with concrete  or with ¿-lass reinforced polyester.-*-'   All plastic 

houeefi consist  of dwell   -\g units made of glass roinforcod polyester 

candwich lominato? which can be built together in different ways.  It 

ia also pcscibU: that  raiawich i?_-.:i;volc panels which if neoossary have 
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ctronjtheued borders may  cervo an r.-<vi;r_.r ,r-,   ..r  }:rat;/,; i'Lr ctcl 

frame  structures.  There  ir; a variety 0!   wo.y ;  t;,    .oaaraio  .:n<-h 

dwelling unita  to  houses  which   Liu n  rvoa   very   J:]-'  r, ai   rvri;nu- 

plans   md varyxny but   rut   U.w  larox   n;,,.u. 1 ^u.;.    \\i  t/..,.•-, iu.v<> 

>een erected in airj.crt   all  industriai  countries  :n>i   tr    ;»o;,y  eice:; 

have boon fumi rued with built-in plastic   fumi. turo.    y critica 

observation  ùì tue ir use duri ;iL a period ci   ocveral ./.•;-rn  valuable 

informât i one have boon gamed on tho practi-u;   applicability of 

certain dwelling unito. 

With the mentioned prototypes the  Belf-suppcrtiu,- ct-;urtruotionel 

parts have to fulfil specific functions.   In other c^c, they are 

Specially designed body frase constructions made :n rmc reinforced 

palymtúT which e.g. boar tho glazing cf bhed-roefs ¿^ or form 

the skeleton of a fillign station.**/  Tor  larffo exhibition hall* 

«•Ut-like roof parts resting- on glass re inforcaci polyester pillars 

haw© been arranged regularly around a centre part or vaulted piatti« 

•hes-ts have been mounted on the steel network of ¡?. spherical hall 

tlais stiffening the whole construction very strongly. 

If polyeâttr sheets havo to bo set in metal frames it is often 

Poetical to oast the plastic material directly inte the natal 

ftps»® in order to obtain a joint between plastic and metal thus 

jpwfcseting the latter a&«,i»st rust. 

For small habitations of tho ;?do it y ourseIf--type which 

9V*ty non-profeseional is able to build hollow "briclia" of PVC we 

available whioh aro specially shaped so that they fit into one 

another and givo a good joint like the parts of romo building-b m 

toys. To maka euch habitations sufficienHy stable tho hollow «paees 

©f the plastic "bricks" are filled -.nth sand.^ 

It oust finally begjflntioned that plastics in connection with 

building construction are alec used ac mero auxiliary materials and 

therefore do not show up in tho finished buildings. Fresh concrete 

is oovered with polyothylene or plasticized PVC foils to prevent 
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prematuro drying.^* Temporary glazings of carcase works with plastic 

foils allo\* construction works to bo continued oven under very unfa- 

vourable climatic conditions. Indeed complete buildings, have been 

ereoted under ¿-i^antie inflatable ce If-supporting halls whichaaro 

not ro.ioyod before completion of tho worl: 

I • 
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Teohnik K> (February 1968)1 58. 

4^ 2wa?tç ¡I.E.: De architoct on do Chornische industri«« 
Plastica 21 (1968), 447. 

43/ K.N. s Dio ¿rroosstc Traglufthalle des Kontinente •«• 
Tre vir ti hoohfost. Hirtschaft à Technik ¿| 
(December 1965), 13. 

H.ÎI.i Ein SchaumhauE fuer Einsiedler. Kunststoffe- 
Plastios 8 (1961), 402. 

43/ N.H.i Ternitensichoror. Haus ven Fliessband. Mitteilungen 
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22 (1968),  203. 

tej Ji.H.t TankEtollc2ik?.csk aue aPK. Kunst st of f-Iïundsehau ¿J 
• (W), 557. 
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2.4»    Electrical Engineering 

About >) yearn ago the  increas'-d   tu;ü i i-.,v   re 

electrical industry led to the diacovp'-v' cf Î!i,aK. 

fully synthetic  plastic.   Tod&y <3ieo4r±caì   f-;•. ;:, :;;:• 

Steadily stimulating iraproverrier.ti.   :i   .'•,:.•.-., 

other  industria!   branches have be;-:--••:••   '.•>->.! i:,„   .j. 

It is obi/ioue   that  the* succet"t>û   -ur-1  r.v .-'   H-.T»*:¡:^  oí   the 

electrical  industry  xs duo t:  the (J-.-/M', .-pneut   .. '   -,e;   iir.i;.il ¿tin,; 

nateri¿;l2 and  i.t  v.'ae enly when /¿ast j.t-:-    -; th iiir'^-^v^x J^culiit i.n* 

properties tacóme available that this err'r^-^ pv;;i-r" . 3 started. 

It is only a small number of specific, ir ranche #
J *T.«JI ; plastics 

have to face considerable competiti..:; ;'ro.i t¡icí¡, ctrai.uc and b.i- 

tuoinous insulating .aaterials,  insulating papc-ra, and ribber. Even 

if dielectric characteristics ci certain alartic:; are excellent they 

•re of moderate temperature stability and citen & strongly marked 

inflammability must be taken mtc account.  The following table 9 

gives a survey of the properties of the ~:-s*   import art insulating 

materials (measured values are not reported because- they can very 

strongly be influenced by admixed materials). 

Tibi» 9«    Comparison of Electrical IncuJating liaterialß 

0 
a to 

H- 
0 t-*   5> 
» 0    p S? 9 H *•• T.t   IA        O* » 

1 g á s 
H- (6 (d    H 0 0 
O •O c+    -• v 0 
03 p   H-     t j H* (t 

•0   3     O1 P c*- 
<D (n    0 03 (0 
11        g. O 

Weight 4 3-4 3      2 1 2-3 
Lspaot Strength 1 1 -      2 2-4 2-3 
Temperature Stability 4 1 

4»   4 
2-3 3 

Dieleotrical Properties 4 3-4 4 2-3 
Moisture Resist .nee 4 4 o     3 4 3-4 
(äl Reeietanoe 4 0 4     2 0-4 4 

g/   la absolutely dry oondition only 
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Hot«» The highest  figure of the classification scale  indicates 

the highest  property I'-iue  (o= unsuitable). 

Plastics arc   úzvd  1:1 cJoctr:-cal  cr^iae^r^v r.r-t    ,nly  a« in- 

-.i.+ ir- ., + ..„;.,ic   .-•+•   ¡-.i--    '• .-   •;   ••-;•.-.-, -1,   -)%:•'„.-   !.•>,.-••.   -.n+or  Casings •mating '-¡eil JA ~uJ ••> •'*» -•>-•     '-••   •--- -f >•     -• -. '-• 

from gl aas roi.'ií -jrccii  ;••• iver!:or-^ ;   -ùlowi • .;   t •• .v.--•:''   tn.s'i m.allcr 

and mora compact  t'ccaa.'-.o  tn<: oiectricaily  in .vu ::•.'...'. •  r-io.r.tic re- 

duces the danger cf Ir.^ak^v-na ;•;•• üurfac-.? cr>nù : M ,•..-.,   uti-inatei in- 

«ulatins rcaterialí:; co.-.¡ri::t OT* p.ti-^r,  c,-*;..^  f.¿'~ric -r,  xi high 

temperaturs  atabili+y  i? recerca,  ci   ::¡;bost.,s i-•!•[.•;,   rla-iÊ libre 

fleeces or fabric;.: -.-nich ^r-- bended t^oih^r •.-at:--; ; no;^i~f^r¡mi- 

dehyde resinr or r^l/cst^r r'svúas.-   ^   L:/,:inatdi materials with 

pressed on or f,*lv.;r.ised netr-1 ooatinçe^ -y   aro suitable for the 

manufacture cf printud circuite which play a very important part 

in modern swish- ind control cyst ¿«.G. Flexible rv.terials of this 

kind are on the market tr.c.-' 

Installation ::«VHTI?»-ì5  • ìKe rlv":-  and secan;,  sw it chea, 

¿unction and distri..^.'...z   ^JCOI>  at v.vll .-is boaic& f  ;* r-.-ili 

are usually nade of ;.iw::opiaBr;; or r-.iinwpl.i.t-. ;•. <* ;1,/  ¿:i cases 

where relatively riKWH-v.-t-;  + her:.;al   ^cr.bili'.y and -v-.-.iparativoly 

nigh inflani.vioi3itv r-.rn ci ¿ine:* i..jp?rtanc?  styrène  ¡-flymors cr 

oopolyn&rs otrv, into ucrxiùua--..'1. LOì..-'   Ü^r^n^i;,' £tr'..,.:;ou p^rte or 

larger dlr.ensi?nr r.a ;reir:••'.:•"• y   -¡ Â? L'i-*'* ¿-i:or  ••  i'--;-"-'3d poly- 

esters which combine:  1 ..¡pvüyfcd   -^nrrVie  cr.rc'^-v.n -„n.--. .-.• d non- 

tracking quai i t.: e s. 

Poly pro;.,>].ör.r L   -r  iT.pj/rt   r-^iuV-i.t   .-• V .-tyi--.:•- --'     „r-,   U'.ed 

for the casia; ••>£ stor:w> botieriuF ¡'aru^Mr'.    ;•.•-;,,i.:.-) M  i;ipaot 

and vibration cirai.i wriich autc:::ciiio uaiti'vios :¿JVC to standi  Sev 

parati;:;-: s:^ >.• 1.:  ¡\^ .... »--.¡„v. •. .-. i>..r:> .   -av  t- J •,.•   ¡..'   ••    • '".luaively 

made fro::> pcj¿ >-îo:'.:.;• -.r P'v\   '•'•-.••  :u;.'t' v. ..•.;/   ;•" : ¡Lid tod perme- 

ability can b,- -ucc jmpli3ii¿d ¡y pt-wdcr-smt-orj ;v; >. i   ä ?,c-,rujjlete im- 

pregnation 01   i'ltro flcoces with rynthotir  r-3E:.nf-.   Peres of the 

required sise can also ^0 obtained by  /.dairi: üCITíUQ in.:ír<saicnts 
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to the plastic before manufacturing: and subsequent dissolution, 

Plastios have beoorae important in the production of low- and 

high-voltage wires and oables. Insulating wire-enamel» âro either 

•ade of phenolio resins plactieised with pclyaeetals * or of P?C»^ 

Thé polymer blond is applied as a vartiish wherene PVC is eintor- 

fusod. Polyethylene and plastici sed PVC are extensively jB*?d in the 

manufacture of cables. Besides their excellent dielectrical pro- 

perties these plastios are absolutely insensitive to humidity. 

Cables of this kind do therefore not require any of the iteeeesaiy 

precautionary means for paper insulated cabios & and a coat of 

polyethylene makes then excellently capable of boing used as sub» 

•arine oables.-*»  The thermal stability of polyethylene as cable 

Material can be substantially improved by cross-Unking the poly* 

ethylene molecules with peroxides so that <meh cables work eatis* 

fmoiorily even under increased thermal strain.^ Uoraever, the 

application of plastios for insulating oable« allow» the 00». 

struotion of various special types which would otherwise, be in- 

possible. If e.g. metallio »odium is afabadded in a Polyethylene 

•beathing the weight of such a oable can be red«?*! to one thirdv**^ 

It is out of question that , in consequent» of elimination of the 

traditional lead sheathings, oablee covered with plastics cue v*ry 

•ttbataotially reduoed in weight so that trajwpertetion and instal- 

lation oosts are lawar. Gable sheathiafs of PVC can be mtd« oil 

resistant which is another obvious advantage ir. eeap&riuon to 

la addition to the abevo mentioned advant^jes \% ah ou Id t?$ 

»tad that the use of plastic insulated cables helps to rationalise 

»trtnt and to establish eleotrical connaetiens cl«ir of straj a.i* 

Insulating tubes or sheaths for the installation of elœtrie 

OOttduits are for the most part made from rigid PV?   r im® p<A#- 

ethylene in order to avoid the troublesome oarrtai..:. .>r .-«utuiüo 

insulating tubes which is due tc a remetan with aort-vr or 00»- 
orata. <aw a« 
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H/ N.N.t HochSpannungekabol mit Loiter aus Natrium. 
Mitteilungen d. ohem. Forschungsinstitutes d. 
Wirtschaft Oeeterroiehs 22 (1968), 161 (see 
also Che«. Rundschau |¿ TÎ968), 31). 

j¡f Linking W»t Kabel fuer Hoechst-, Hoch- und Nieder- 
spannung. ETZ ¿£ (1964), 615. 

jy£/ Witt stock V,', t  Neuartige Plaströhre mit besonderen 
Eigencchaften. Platt« und Kautschuk ¿g 
(1965), 166. 

XjJ »IH 4062(^621 Isoliersohlacuohe. Tochn. Lioferbe- 
dinguneon. 

^ DIN $6436 Traonklack*. 

2ff K.B.i Mit Kunststoff gebundene Dauermagnete. Kunststoffe 
¿5 (1965), 135. 

jff SIH 40633 Se lbstklobende Isoliorbaender - Kunststoffbaender* 
JjL/ Brinlemann C.t Merkstoff susvahl bei Spulenkeerpern» 

Kunststoffe Jfc (1966), 10?. 

&§» ÄsÄsLsJÄsiUUau 

tat problem of thermal insulation has already been dismissed 
la section 2.3. ("ftdlding Construction'1) as it is important for 

protection of buildings against heat end cold. Much higher do- 
are aade however, as far as oooling and particularly deep- 

fweslnf systems are oonoemed. The following qualities are re- 

ís) srtaissjBi heat conductivity within the whole temperature 
Muas» that must be expected during .application, 

(b) smrlmmn diffusion resistance against water vapour, 

(•) feed dimensional stability to prevent subsequent 
formation of «s/riUes which could effect thermal 
insulation, 

(d) food thermal stability as well as food compatibility 
with adhäsives and seiiling ooapcunds, and 

(e) sigh resistance steinst huaility, ©nidation and 
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As heat  insulators plastic  foams "based on polyestyrene, 

phenolic and urea resins oomc into consideration in contrast to 

traditional insulating matonaia luto cork and glass wool. At pre- 

sent rigid pnlyurothane foams arc* being ueod more and more for ther- 

mal insulation application. 'They have  the advantage of being capable 

of being produced on sites from their raw materials» 

A comparison of the properties of thermal insulating materiali 

is given in  table 10. 

S •-MÎ    31 

b a» os 
O   Ci    H- 

tri  3; 
e  H- <5 g 

s C   P   "-b Ë    e+  H- 
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: -  !<«/•'''' 
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Phenolic resin foa.T ?i) lv/i-.-' '-••» 024 18c M l or 2 

Urea resin fuom 'ñ  Kg/t,J Ü, 0"'S 3 u 1 

Glass wrol 0,051 l#5 1 <-i § 
Glacs wool ot 050 1»? 0 

Cork shoot E SO kg/m"? 0,029 • 
Cork ir'.' ,   .. Y,;'-: ' 2, '1 f 

\J    Fi.rrurt'.ï'. mo ari £ «V       -i- t  b 
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It can ben eean that with the exception of glass wool tho listed 

intttlating materials do not show great differences riardine thermal 

eonduotivity provided that they aro absolutely dry. On tho other 

hand a high moisture content reducás the insulating property greatly. 

Therefore glass wool and urea resin foam can insulate satisfactorily 

only if they are protected by absolutely tight screening frota «©i«* 

»ir whereas polystyrene ie searoely affected in this rospoet. Con- 

trary to oork insulations foam plastice aro distinguished by thoir 

resistance against moisture and .Jicro-organisms. A disadvantage of 

polystyrene foam is ite limited thermal stability; with phonolie 

resin foam it is the sraoll of phonol that cannot bo completely elimi- 
nated, y & 

Xa addition to the above mentioned properties favourable 

vibration strength and abrasive resistance are required in ease of 

•ovable cooling système or containers. ÎUgia PVC tamM arc taott 

Suitable for that purpose but polystyrene floras with not too low 

«Bit wights have also proved successful.*   These problème will be 

discussed below in section 2.).  ("Transportation ). 

If extreae temperature differenoes exist between „the outside 

atmosphere and the inside of the cooling systora it is absolutely 

nteeasary to use a vapour lock to proven» onndens&tion of diffused 

water vapour. Composi tu fous consisting of plietio and. ^luaisUua 

very well suited for tua* purpose. 

Hy oaking the inner >:&(\ outer CiSir^ro of r»ot.lin*r tyster.jp frote 

a deep-drawn styrenc plastic or frca •fiant reinforced pclyjoW at 

Util at by using plastio .»rows, sprrer-f,  otc.  i\ is pott tela to 

t#oid the formation of .wat oondueur^ tridas thus» is-pr'. v i ng the 
iatttiatirwr effect.» 

Since the upper temperature liuitu   <t ï-i'u Uo iotac üIV m% 

»try iugh (60   to I30(c aco'.rdiiv u  im tyn.«   f »Ustioni tnwh 

•mttrials are applied .minly Í >r thuraal  imai-itiu.1   a   building 

aoattruetion *nd in oe Une ty «teins. Piratic fr.-^s uoiuv t r.o used 
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for •*••» lino«*  ttor.ai.i power stations; cto. 

In tow casât- therm-.!  inauUtion is nocoeiiary to protest fWt 

liquid rurf^có  y-inr.  rr-s«t  -r vr^*1»*  ^ßSöß b¿ evaporation. 

Hollow pl'.rt i:  f,-hT«»:' i'    tiiv ^  tf,kJ  iiT^*li «-.urfaoe and EC 

purp; so.  Ac •" rU i1^; i '   t '';<•- 
«••in» ("mLrrot-llrnfr ;    r .j«m.;*ïut   I-ijrcr o*os fron polypro^rl 

arc mppltiì'ì ^ H -stve  ^ r."-« hiw al-o pr /¿d successful a« 

•n.iro --(.I'll uKod l'or that 

.   1.»   2 upad  SBM-H  Bptwree from piwnolio 

MUNI 

It 

K,t «armiteli i«fc£ ^runAla*»« **r Urn*--* «ri 
ifcii«mBMj8tccti«^ aovm *»» Hat*>rd*nriNâfntitft* 
Aa*t«tofÍ-lua&*cU» ¿ {lj62)i 430* 

J^ f.1,1 

y èmiwm 

tami-t^ .-sr«ba*ur*jT ie»tyrt»ti)fttì * 
•teff* \ . i*r i*-*Jittocttf;Afc. lattei»! 1# 'todnik 
(inr.i   !'*•   i   î--4 "«*  <"lv  Î'M) H* 

íír%irtiiwi-  -;rman&n*»r »î-'tert. Plft«tv#r«r^lt«r 

f^-ir .«t-ttfw.é,  »lint** a.»   Kautschuk, 

F- í;»t««í-yi*«'4 »-U4- *.fl©cti*ciy toifolt off 
,.4.^*  -„tume..4Í ,it,s-iümtiíh£ ¿¿    i#fi) 
f i\   í: 
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For improvement of natural wood plastics oan be used m differont 

Mgrat 

(ft) &f> glues and bonding agents, 

(b) 0,0 impregnating material,   and 

(e) as substratos for surface treatment. 

The indue trial  §luinö cf wo cd concerns first of all the pro- 

motion of plywood jirei'oraoiy uDin£ uree, and phenolic rouina which 

Pun qui-;kly and   3ufo¿y bo cured ry h-:.:.t  treatment.  Thcsj raptor itila 

«ompota wi.h o .Id setting C.-JPOLT. ¿;1UOE which,  )K wovor,  «ire surpassed 

te; tho synthetic gluca in regard to auick eettin,v, § >ed water ro- 

•1 Stanco,  and reactivity against ..-.illcw and dec-ay. Those propertiup 

•f« particularly \"iportant for applieatU-n in countries with warm and 

•sist olimctes.*  &   Which of the mentionou nynth<ni3 #1UOB should 

INI prtforrcl does not only depend  m the type 0/ wood .and on its 

JiOitture content but  :\lx,- ci;  ¡,h^ typ:> vi  lean istoriala available 

Hfcieh cui suor? tan t. i ally i.afluonce the ^luiiv proconn.  Moreover, the 

technology of *,hip rrocc-Pt  car. be nidified  in many rayr.  ?ho  ~luc 

MQf fee applied a»  ïi^aid or intermediate   iayorf. if papers  LUJ.repar- 

tee with «ynthetic fiaos -..ay ¡10   inr.oried.   The     ¿rir\.* heat rc.oy CC-MC 

fro« the pi ite a of * pv<-:-v, or   ;;;/ 00 pr-duood in the titraient-;;luud 

joint by res..¡tance heating ('¡^OWIRO-preaosf)  ir by high-frc.-fuoncy. 

The production '"f   ,/ood chi;:  . . ..¿a..;,  ¡-r-iferatai,)  \ü.-.:- wi-iar so- 

luble urea rosi ¡a  \ "   bonain.-:   v.^ntrr,  *;tuch or.-  00 ourod by mat  %nl 

PHMMWe;  the neoeeBory rr.at  Lüpvt 0-11, bo   -iivct.jd irca m.n,Lidu ,r 

#Wi Inside»* 

Gluing of rfcodun weriqucoe:. ..atú^r outdoors» it the building 

Bit« or in tik^  «*4 rksu p can K  carried  >>ut  ,-ith coìu  setting adho— 

tivos oñ»£d -,t> r*iO'.  iic  . r   u•-•a r,3uoj.  i,vjr ¡raen purposes, however, 

Htaelfv*  fr> m di-J. rrii.ns    f p iyvi'/lacGtato aro usually preferred 

Owing to their n.orc  simple and convenient  handling,   IT   cases whore 

Mtquirwoonts of nctiicsive Btron^th and weather stability are very 
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high,   an  in c:.: t-u-'.' 

bridge ccnetru^ti ->rss 
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resin •;."' 1;f-"''í   tbrt HIT-*   ••     --"''- •'* 

Vißtblc,   *,ÍOt ü    .'VtJU   :•: 

a possi e lo r.r.irtyr:- ^    -1' - " •   •' 
] 

side iu&. £p..o"--- — 

Surf noe  •-rr-vv^cn+r :-f IV 

í ' 

of nil th«' •».». 

attracts •-,  •< 

ihft   thu:     i*.' 

carüfull;»-  '"- 

.;   i 

--ir*- 

--X":. ri., 1 ••'- f 1^rnisàod 

.-iL-,   .eet ani undar 

: • : v..¡  fe iti'  L-ynth.-îtie 

•. ,   -r: ••«'î  -«'inai ne 

U: "    ; rov". si-, na f.*r 

'or;   '    -J...\ th;- out- 

r*<?nt' -;r>o j tyf«J üffpr fittt 

b--.«nr-< ; nich arô v«iy 

T        -«   . r.  ïrrra îc ne doabt 

-« r"«-'? •-. -  , . .-"»ver/ rdspttot. 

-,\ï\   "-,rt  -'"î"
1
 tcher havo to be 

, -.:    •.-.•ci t   tho spociilc 



Pair« 41 

of ih« itattirt&l*.   *h« narret», «Urk-'OcUurwa Une» 

viftlbl« on thö out ïâi&a if the eovortuß mtoritil» tj*   --ft^n UNì 

M ÉMMtttivu tìicwwnt % én«ir?wr».. as à «»iter * f fact pr^uuctf 

Of MME covert; 1 ivith pUaU«* M« wtfoty WM» fer tè» xntw ; r 

ÉMmpmtl«n of tuoi ling- houaos, mhipê ¡ma »ilwe« mê in tim 

-uà ;.U.i  %*UtvU« «Jfe»«!«,.« f,-t  tìw ».-4*tit&ftt 
* ial»ttrt«»*. &M*ts*.rf..-FtasUe9 J| (l^5>f 1J?« 

V   Bttne à.l fel**url«ttiq|«t»«feftl*m Ut ^«sfci-a .uuaft. 
â*m#«i«i | (1*5), 41?. 

jf   Lepsin J. A *tetf»**t»J»t &**rc UÉteMM&nK*«« ** A» 
ienernínár tur frep.»»<n %oi  ...r latai^iatuaMWitJ 
He is, ia^ und 'JeHtflfUfr j| f 1J#¿>, *T*. 

^   l*Í.i    •wMr«i»r.t*r^Mn0 *-. laA»mt«4 •*    i l>rt4p» •«»• 
-*—^icit. Briniti Plrartie«^« *XV*J» ••>#• 

V   «,lLi    loft n&oé prt« t-ii^u .>ten FUrtiM J¿ 
(¡tenu 1567)i /•• 

^   ft»ft,P.  I, tS©.^? BASF. 

j^   Tcicha G»; a^rfL^*i«icî,v,r~^t^* v n !*latefiofcfa»*. 

y   Ciad lí« .4 tUtaHwiiort f.yrrmim *?n R» lf»«:»t*«fT-Ä§f» 
flüüohon «il !,w».*j;*ft-f^,IH«.  a»»t«ttfr» 
S (l»)v 19*. 

^   M*F* Ì« 21*211 tonfati ¿ Ci-í. 

j^ fcB»F* if 199*973 a»*it«oha i:cv<w* omM* 

íc 
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î.|.    laffì^'Av .„ili X 

,f.   in th-j ri»- i-v    í virr.iJl»*» ar,4 coati«* •»*•• 

rial«    «e eh r^r.A". -   '   ^    r l*r., «epl-t* ,«.pl:-c*i«mt of 

Uvi.   ...    %    a   ,, ,riarJ /)u    virai«..-- ..e *-ll   *-«**«>* 
......       ••      ,. f.llvVtì W  itfntfwUc prwltot«. 

r f   •= *   •  »   -• 

dtr t    -     — .*v-   •-.-   ^   ^--^ 

•in»       ,;-.;.**       * 

Enfiar  -r    -  ^ - •   ttt*     — "Vtyr -«••---   •"- 

^- ,;   ,p ;?*- .- "«n«  *lìqr4 to- 

il» r- --*-.ifr* *"-**      T-típl* v J" 
•v    ..i   *».• th« pr»toitt«* 

te 

à* r- ,,t«f i tl* 

-« •=»_ 

^ï 

«   ^ 

#3#   *iï   ^* - * 

I* |4    , #       r   - 

«ti   -i    . 

* ij ». 

,   t. _H   ,#**« -*i tw»^i *t***r -* 

4k     .* otturi   -«fc;«-i^t|=T    ^r 

èf 
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Siailerly to wood which can b<- coated with l-nr.matc-r from 

ita or with toils cf thornenlaflta  instead a' \>oir^ ^-irniched 

tl or light-r^tai  plates -ni at ipn can bo coatti Kith piui-.ioa 

ib.'"cqfuoatl¿' pr^o^et-el m th-ì • .rua'   wv/w,  ö,(;,  fr^-dui^,   uendingi 

E, raising, ouiïing, «to. /. wit-,  tho plisiice u .«d for thin 

pw%»tfir.  '*'* .«»In  ,HJ lift  f lì - ..^J t.y  r<  i-tt^Uv. r ^a ¡« e .n b.* 

©»Tried r-u, &v 3P/oaáii^ tl*a rli*uc in  J i CAI''i ,'£**:, U  ?;:i;crift,? li 

lu p.-.*'\- ;c«,   __ 1;,  -~iíí-,< r' ti.-p».   < ^ l.ûie lAlv ,r. «h- o^tal 

-«rfftoea,«*  *»   Vf*-.« M^xi'i«*   «.a  -ucso^l*.!  :.- i & t>a in lr;7    i» 

pfAittr »toi:/ .*'    * of the* •.©luí r¿>\*l ti ,'c  e-,..!««-apt^r rill bo 

rï.t** JB"<-;?«**< •  it, tí«'   _-tr&>.j*t«    i .t.*    : * ::. . .e ^ri  i-¡jc"*%ï»it 

«pj:*.i3At ..- ,.   . tj„*  .'W,..ii'j, cc...   inm~*t    V t v ' iu%-.-,B I'-^v <>*il¿iifc* 

IM *t-*ft**r *•»* «it pw*^fftt «lair *•«« m T«t»§*ig»frt«* 

i »;*ir*irf'pr  jf» i?*^i*#r ¿¿rfct   ** -tr.   «*t«ii%»  -   **-.   . 

kHjr «*Wé^ fc*- *J» *** pv*. «mi m~íi-w   't. ti» m»t* 

Htm. tu t.-* f#- ,--íTi4 i^4*»#i%t   / i¿ , Píi-% .finn £f »t^ 

fiwr* - *»##.  ^ Mi***».,     Ifut*?     .**,«*Híí kvk t* .* ** sr* 

tìp #4#   *V#t«  *-!-* ******* «f  ^fj.-t ^*-   *# ^Titt^l V  *s*»,-** 
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•twin« «la^U mad. »f  puMolle-, «**- or mlmim *••!»» «***«•* 

»iih «ftoiuu, or *- -    * -H- of aoxd «A «*oUoul.r **1>UUV •.» 
•»lywylic ífi4 rr *l*y" wni*. wWoh po-*w COCINr«*!. ft» %•«* 

ftt~Uo» in- a h.rd   -M Lnt^ol* "- «U »• in**W «M* U 
*ff^W4 ».      u    ru,-   tr^t-ttM at ine***** fnpentf«, ••«•  «•• 

1, i«fr^ :-.i.^   -^ *«» vu-., ih,:. ^ UM« »i ru**«* prtMu 

Md A«  *.r,fiU-W«r VvrrirAitv-" '.f* ;.-3M¿V«i«* » 1*1«. 

üaptrujon.-- liât* 1 • OT^«»** 
af **•*•«• «ft** fe«*««»* « 

•**«„ «*•«»• r.-   ^ v* «atabio »r «»Un«» ft* MMJ* M*** 

fucinili- f»*ttl** I«** ***** Mv****** 

m ** tf*r.-<*»&- J2, %tmi >• *t «» 

* " *&»'»''    #ttv   Sum**5» *#*-** 

_ *_-.if*-r ^«f«*i* «*•*!*»• «fe*»»*« 
iijf im* ^-WT-^-** timmmiml mué, fcagwt* ****• 

V *•***««*.  1   * ^-'*tr-' Ite ^-3»*» a**  WMA %• 
f net w--t UA# te«** *Wf>- * I M*t t «* jy| 

y ot« a.H 

,.   **>-        _Vf^t    •   'V        31*' 

let 

L- •_.« t, 



Pvo 4? 

y Hilp»H * Sporeki ita» ttarkvtcff« ruer huunUanepruonte 
OwrfltMliMt. Cheföischo Item« í^ei»,  ^rotehuuro 
'•Sunitstofffî aus Mwwilg i .3 BenneMn", 

•» 

• 

In thi? hmmh wt.ich can te jeprofrUtotar «iM4*|4*l ¿ato 

¡wüüglng fcaia«My«4r * MPMW cf th« Wo s Urn 

of «POM Output of   h-, festam 

mm 

ip» 

ni 
M 
m 

*?,5 -M* 
at.s       -Mi 
i?,§ • 10,6 $ 

I,*        -  Ml 

!••• Il« i III   I m »iWWIMi'«m» I    IMWII 

«at 100,0 - «M; 

tot*i MMRl    n   196? ti» fa* «riWt# «tat 

151 Mi for pttfcU«» itti«**»  «n than M »4 fot 

fat« «pw-tôE r,i«e*k*?paa*t tent¥»r, » valattvalr 

or %mm *•*•* *w ***** *»» ***%; •»*** *» a«aaatai 

•W»l©p4^ aOUBlrt**.   Oft«   Ol   «||l  HE ti   eÄpOrl«*   «HUM«*« f*- 

ftltt*ti« paafciaf* &• tfcaft  tfcC O«« Im »««I  fe# 
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ùovnir*--'* *•» - - 

«V pa" u- • 

aottntri- .:     * 

iu-.,r * .: t 

flftl. t , - - 

vi 

4 i 

I»   . tí 

; «,n »ntc 

n-n bec iii.*1* iî* Wte !•" 

mm 

»-» 

-^ f-v * K-lr«M^r4«fii) 

.„- !   - -.-vi*«! 

"!>.;   - .     t 

*» § 1* "ï 1 ' ^ - t-^ 

jpeljf*tyr«t»     * % 

f#it#» fs-** %r-    - . 

«tütr* *-»4   * 

«V    ï   - N 

F, f 

•Ht i • i ",i  . 

1-.V 

i      S' 

-,   i ,^% *      «•«   %> »iti 

-t , ;  - -i *•> MM*** 

•. l    •».   ît li** 

•        -   --*   -t-iîttf   .»f   Ite» 



Ho«« 4) 

«f ttM packaging of «afft&in «orti ->f oteoM or of tao vacuum paoka- 

•f #»üm9 falif ete»*'   Ww vorlaut type-  ->f trait«pMvnt paok« 

M boil-, blurt«!**-»   »kin-,  «trattò-,  -yiá «nrina-fiUi 

allot* te peek object« nttraoUvttly aad as up tat* virti»\o 

ta UN «aatoaar at tin «ütci ti«. In curtía ea««a the foil «ling* 

*0 tao ob loal 111» & IniMpu^nt «kin.«* 

iMfj» aaste f«v «eatvnts cf   ?3 «£,  10 k« gff •¥•!! Ml« aw «4*4 

«f falla I»«« alaatletawl MB a* pe^-Uftiai »   ar of «m »trip« 

EN» ftfVfertwA pcljroUftaa. it; f^atra«! It   the fanai« lv um®é pclyolafiaa. it; fMRtraê* It   ta« faraarly uacd 

papar «aaa* tawa« aaAe   -f pi~,»t u»a Haw« tl» «En» t ,%- or 

i»ai»*4»ity laaiaet«« wtta -* r^il,  -1' t*i*   «t«. 

ita« <lfnnajajitii)a tea ali«a4jr r*ira«a" a <»ii«*«ffÉ§l# «jais«« *§g* 

a Mm MÈm et .?•««**. I« im- JaraaUaawta •laa» 

Paff 6>0 s£tii«B 

a« mil m avtu ?**•«# mm «ttttai mm 

We veìff*l*t*M Mat aaaaataaai m 

rim. in <t-*vtrtatn »ita Un» fc»m#f% aaai «am 

•at aaffaffift anaiüif* tfcea* aayi» ,T-.ì. ¡ria*«»* **'« taMta** aaa* 

Haulier «ai aÈffsat«» f*«rtafi**.^ «w  i^f» j*«*»«« «t*tW tnt* 

ÉffiaMiw «i» «aftfegt«.? cf «*Ifc# aa* «rf a*M»»'yr.MM 

aaamt  **-**•****,  ..**•%!  »Ist« aa«4 ft» ta> 

MLa* e# lia* fay p**a«ra*£ %?-• *«*>*-,t««' a» «a *» t  áiitaa, W6t 

«tttf«««tf   t**,i    **   ^»»   »•*    :t    «I«¿ft*    W.%mJtié ÚÍ 

m -mil %ì   %u#it lus *a* »., ,+ «nfattura« frwft 

|to»fc» «y 1 tifarla« r«--«§a*r    «matan 

«law aaaléiìv *ff ffc-iw-f- ff*^p*t ftn^ int p*#«ti^t« nK^i^t« fr a ta»»- 
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Ridili PVC iS |iTVi:.u'«'.'d ttoaiáuftMM iwttüing Manly If 

omini (av-';>-dir^«i.ivrt  blr-tarv'» ¿r <«*â«r vanni«)* 

c.    >c\h • '   -f ¡JT- i\Mittv i» d«t«ra»iií**i nel ""hu nu rt -.¡-.ir --rj 

«Uly tn   ier  IM.UIC«' *.it¡i *l,r   ch- f».f.  ,4.i«'.i<.  »-ut  »l«o ttlts 

4o   tfc      f,.,.¡   ;'í.   :••      '    '¿i-    r.r   V • *.     -T-.:   { U*t i * 4HH>    i      11«  Kit   tUttfe» 

Roeeptirl-**-     1    .   i\ **r  #*^'T.«I   ftf-f    «F >:-m9t-iT9   %»i tarivi», 

MM fitm ^-ly-tlv- "***- **;      *   -*-**M*ü-- tf •-•#  ? *<"*r »intarUif« 

awm¡n    ****** Vfji      «.«tb^«; U«i   ,r§ j* irti r4i.i*t*»rs fclot»Mi¿lltÉ 

fifP-,*;*    iy. v-Mte»   . *ft-.,r PMN^iiel*» «Hé Iä 

It«*» ifti fc ïsk Wá, *t,¿,  ttefc», tawte»*«t MM« 

fri .-e V- i»f IM* 

Mil 

tir «w»»* -f T
*"-*« t*mís**** fit¡r*»Nr «r \t Mí» M" 

ê f**,t '       v-i  r.tf      „*•*•**   £M«. #öütS|«*»f# ü 

#ttM? fer tl» t^ F* r*_*t #   •# ntelali» 1« vpUMtii* 

M MMttW»^ tn <**c    **.>.,  fcr ftf «t«M#» *f *4MM1 »ti 

§r_4;--rt-î    - *-*   ..-»«i*- «4V.V    *. v*Ufcw ^ WP    Mtw pit   I» 

ít,*;«***     ^t, astiar*:  rft%*     Äf^-flut^ MfÄ ft«§*»itl«NI MÌ3ÌI MU 

M felá»* % jf-r .^ tj «wBöiH ^»atar-ne f»m%m +>\toà «ÉiÉ 

M**aHi* *>1 jt*«**. rt-^ ***«% r«u#è % «i*!%M»r «it« % MpM4% »f 

lv$9ft»fl00 iitnc ,-Tï ¿a-    n*^   n'A- MJC lawn C»î>V«** 

Ito f*fc- »*   *k-^j- '   ï- _-_ ,^1   -ilt«ftli^» fcr-*  lu« AVW I*» MM 

<?f jÄfaüi, I-* -  t*       ''.-î* M4*  vf  j^i/stAjUu« «# P4«i4 PW* 



!V»>.M/HVI»vJ 

t© II» mrkut in plMti@ bt>«tl*p %\ *•»! !.«> lutivi. 

A «Ilk tetti« aaét f hit;h #*tmiy po]/*tft/ltu« • ,,-h. ,n|,. .v« « 

MM»M » flM« tolti« nf %tm ^m »PIäV #«»#«1.  /y» en*»,*}/ 

Mi vlMf*r, F*HWt «titftki« fr-r t««r MV *mur<>fuur«>4 fft me 

**•. CfttaUftti ut    f vi a* tilt?,  ^w^y»r,   tiffa* fis - ltWHr;" tr 

tfcn ni«j*«r yw»em« #f plastic fcctt -i* ~*r n c(^>..&Hká 

If tdw Notata, *,g# »tyrtMrtloii «f nWit trtw^H,  .-f cu»«»« 

Mi «# I«tM If- ^«*«g« *« wll M % % avutU*   * tuet!  -    ft 

»»Í1Ü-« pl^fj, *,ttij»t *:V thM M  ml . > - r r *^%*HI 

1111111 "• *— *•«•*•»•• I* #pi#r t* a»l«» tu« traMTfMt« 

***• *f <*pv WtUM % íWHéf^turtf^, mita* Mé »l»*taf «f 
«th ***la. in   no ^mmtm t» m fe,* gtmit* «V 

M tmm «api «a mil M *wNrm ,   tta- ofM it Is 

itr tour« i4 «te, %*„ •*•*,*., uw m tt, k ¿|Ä ^^ f3iMi 

M «U*Uo 9hMicD. fcm mm f Ma*  * ttef*;»* MUM* a* * 

MPM» #r «ty^Ai felfw». %mr ai« *n* «*•#. <ff jl.-«tf«9 «** 
t>&» po«jr»t«r¿M*MV *%r ^^ öfft ^%Jt JwlHv- v- ^ 

ft*1^ MM4U «*+.*,4» ..r •.*, mb,,iu lf p,rf 4^101% 

fomplMiifi mu^  .r i%t utt. »-1**?!«*» IVä t:««t. %•-, 

•f A*Ä   i« «teMljr     l4»«^ v   th      >   i>ct  ti,  t     PW.-;4.MV 

« Mrtf v ^^l«%« tb» #w^|«, »ir f-il«i ;||i 4ak ..f ,*H¡ feti« 

MMH W Mitsui %m ea IK w4 r,r c...»:i.r.inr rtiirpin- »-*«. 

te ft «BI«W af ^tiWtpl«4   ,r# ii;torai»tkB I'-.t* .«r.  ti» ^elfcxwí 

i tu« punitine «-t#ria Met h   yrw-ai-Hi.   :fcü fvn hic v 

M o«wfulVy eoMiibrtd in oaeh ca«# with roiftct t    «..-.   *u*^ra. 
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tie« 
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J^/ N.N. t Polyethylene jerryoan gets ok. Modorn Plastics 41 
(February 1964), 86. *" 

2Sf H.Ä.t Blow molded polythene storage drues vio for 
oarkots. ¡lodern Plastics 4j| (September 1967),62, 

}§/ H.H. 1 Piropean machinery - blow molding. Modern Plastics - 
4J| (September I968), I65. 

jy/ M.H.ï Polythene liners for bulk beer storage. British 
Plastics 4J> (1967Î, 96. 

2£/ ».».1 Kunstetoffbahaelter oi't gros som rassungsverraoegen. 
fâiwrtstoff-Rundsôii«» li (1967), 41. 

Jâ^ N.B. i Grosse Behaeltoj* aus Glasfaserkunststoff. Kunst- 
Stoff-Rundschau ¿4, (I9ó7)t 636. 

Jg? B.H.t faltbarer 1,5 Killioncn later <2mk. Plastverarbeiter 
H (lf66)f 251. 

££/ N.N.i Reue Einwognilohflasche. Honst stoff-lhuwisohau 
A5 (1968), 251. 

jgg/ Handt ¿í. 1 Entwicklung bei PVC Flaschen in Europa. 
Chemische Rundsohau jgg (1967), 1. 

jü/ Hangen C.î Das Bottle Pack-Verfahron sua Abpacken von 
Pluossigkeiton in Kunststoff-Flaschen, lûinst* 
•toffe ¿8 (1968), 217. 

¿j/ H.H. 1 Klassische Plaschenversohluesso sonaupten sich. 
Kunststoffeiarkt (February I964), 4. 

$¡j Zuefle W.« pie Aphrolanfolie. Kunststoffe-Plastios 13 
(1966), 19. -* 

2£/ Beutter W. : Verpackungen aus Hart schäumst of f. Kunst- 
stoffe-Plast ics ¿4, (1967), 19. 

2*9*      transportation 

ïhe application of plastics in the field of transportation 

ranges the construction of oars, ships, and aircraft tc the pro- 

duction of transport containers and other auxiliary means of trans- 
portation. 

Plastic3 ugeé   as structural eleaoats in railway oarriag» een- 

•tructiens are always reinforce« with fibreglass and are applied fer 

tfc* Btrean-Üncd carriage ends of higa-epeed trains M and for toe 
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doors  of  tuch c irri  --y • 1,, 'LÌTI V producod 

aß sandwich 1 

cores cuver-. > 

struct Vn J. 

inoro:, so   - ;' 

i-v:'i-   • 

f oa¡:. r. r 

Vi*,   i    ' 

passen" 'r 

of pi.-.;, i .;.- 

and unno i v • 

resine ^¿r .. 

(e.g.  dew  .:- 

letterina [-'t. 

rivi' . 

A -nc-i. r i   -   • 

«vor/   ;. i • 

por e vr -''    .• 

cusiii: ¡.t..:   - 

for c:,t~. 

oaeir. •.'..   : . 

and t. y 

Vì per     ; ! , 

nntr; •.'.  :'il .•-;•.! honey-ccinb 
2/ 

...  pclycíiui!r,--
/This con— 

-it:ht   :-.rv:l :>. corresponding 

'i'i-.T ¿uri:; ci" refrigerator 

:      'ì   , t.   e !'iL;i;;ti:v  Oí   a 

•   . ' :\ n u ì ye l/tiKtor.-* 

• . ¿     • .-.•-.-  ii. turi or of 

• v   1 ; J-.   L-.d 'ìO i lings aro 

' ,<*( • • .- -re spanned foils 

••:.:.:v.p.l for flooring! 

. 'i'.-.. :   • .cf:e3 of phonolic 

r-'.r'L.  .~::;.;:lj bo jiontionod 

} -„'.>: ,  •'„¿lit ray supports, 

-.'•-     • '. •   :4uii,stry toe. 

••*.' .'¿0 ci  airiest 

•;•;. unto  t'   33 fcg 

:    .    ' 1 •  • ;n i story of 

. ,\ •  „,-••..-rinFB,  and 
:   :*'- •   .-.':.,  jLpp--i3-at.ua 
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of wood, clay, gypsun or glass reinforced polyester arc sufficient 

thus saving tool costs of approximator 75 % in comparison tc deep- 

drawing moulds used for tho forming of sheet iron platos. This is 

of speoial interest in regard to cost-prices if only anali series 

productions aro considered.-^ Moreover, the uso of glass reinforced 

polyester -.Hows to integrate a greater number cf constructional 

units so that assembly is substantially rationalised and less ex- 

pensive.^ Besides tho above mentioned advantages of low weight "and 

low mould eosts oarriago bodies and parts, e.g. rigid roofs, fen- 

dors, truok cabins, etc. nade cf plastics, of for a considerable 

reduction of noioo duo to their improved shock absorption and 

•»client corrosion resistance. Damages by breakage which can bo 

oxpeeted in cases of relatively vehement collisions only can easily 

be repaired uith polyester rosin and glass fabrics. Tho *bovo des- 

cribed technique is preferably «aployad for specially constructed 

carriage bodies for sports cars, ambulances, oaravans, buses, de- 

livery trucks, etc. 

Plastics aro of particular interest for tho construction ;f 

tank lorries. A 20 r3 transport tank of glass reinforced i* lyostcr 

weighs over 2 tons less than a steel tank of the saae size which 

OÄkes possible to ineroase tho effective loading capacity by 10 ,; 

retaining the samo actor and undercarriage.-^ 3y  noatiaj plastic 

Uaks with ri.jid foam of polystyrene or PVC tho temperature of the 

oontent can be kept stable against changes of tho outaido tonporr*. 

ture. This is •¿pocial3y important for tho wanBpcrtattcn of miU 

«nd wine.^ —' In such cases the used plastic fcaa has tc satisfy 

*wy bigh retirements regarding resistance tc vibration, hirthor- 

•ore, vibrations as a consequence of driving en uneven reads oust 

not cause abrasion or enabling cf the plastic foa.*:. Hence poly- 

vinyl chloride or polyethylene fcaas cf higher volume weights aro 

preferred for such purposes. 
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Among watercraft  o,:,a'i._ -.-.•  t- •att;   uv TV-OIíactured almost exclu- 

sively frcm ¿ricin:;- roir.forccd  polj,^ JXV i-\^  I d,y   respectively the 

uppor part :nade  in ,iu„   -)iccu4   in^id   ::-nxpox c. nstructicnal parts 

make tho usual ribs dinponi^blj and l\y   incorporation of closod- 

ooll ri t«;id IV.-..ì; -:hr  r-tiffness .?r. imi.  -s   tdh-'*  seaworthiness of 

watorcraftiJ  i/j  increased,  vo  nuca an uxtont   that  even under severo 

conditi::.c J :;oy e..'.'. *••:.   : .:i  --vf ;'.':;,    \    .>   • :•   '•• if\.boats.   Float s cf nore 

tha*1 ?<"> "'   'orif-'.r   :••;•   •"<•-.':.••        . 1 -..i.'. -    e-,.-»  -.;•.'   1 "  --nero ti or;;   first 

drafts f-r 60~.:.-ìè.::f. 1 •;•..•.!•.-  . iv-- lo&a w-rkod c <d,':-'l":>r smaller loads 

boat bodies are   -.:-.do  of"   L..>..--d r:\voi rt¿ rcr, :  te -polyr.ìcrr.  (A33),-=/ 
Vjf 

OoXlapsiblo beata rs-. avaacL i.  fr/1 -•èypropy.U   u,—*" 

¿.-.uà o;.e. p   jsit   f: r   ;..r,';r sr,;.pr   (-*•?,   UAüCc-ats,  rafts, 

lifo jackotó,  ?'c'.iJ.T-j  a:.d  bu„;/e.)   i e W.Ií; facturad irrori clcsed-coll 

rigid foaius :-f PVC   jr pél/;/;; r^r;c. ta^ er taming a high carrying 

capacity whi.oh x¿ net impaj 1 •:J. ¿v^r,  i i' tre  ^ ut sido  skin is damaged. 

Plastic-y e.T"-j ai'-'c UP--Ò   •'   r  \uv.  r  MC.U'VVJMT   ir. a similar way as has 

boon outlined  in.  i-ño ü..íU  ^J .'V-O,,.-   -.a ih :.i:;x lain,-; construction or] 

with railwey :^íLV-.V     •••::i. •_•-¡pîu.'ia is ,:;ivon to fla.no rosist&nt 

and self^xt L:,f ui ,;•..-,'•  :.••       •;' .-. :- •;.,-.;, 

It  1;   v bvi ••.- .ci'             •..• . ^.xrr;   d. -. aeia-t  .attoria!.": as plastics 

aro of jpcoi.j              :• i.   :     "e.   í J ^n:'^  l"dLj.:T,r,v t hero fere thousands 

of ein¿lu p.-Vf.- .-.;.     v  '.-   -' ; e-- . t.'. j., ". i c :3.   IV (nest  puitablo material» 

satisiyiii^ t.-.v.   " -..u.     ,..- ;-.:.--.,.u: a.vo  + .-_   bo  &o le oc.:?, ro^ardless 

of wh'ith.^-- d-w   '• '-'-i- •..•   '. __    . •;    -••••-•: ---> r-u  :¿y,\iiwich con- 

struct!. fr-, b.-^:.-      ,   ,~T . • •   ,.-. I ...rc,.d  :." : :•. *. i.-_•  .-.re  successful! - use J« 
16/ O.g.   t:i'  t..->  •.-.;•.:••'..•':•. .     .   r   \\- .-.y. .-.   ...;.;•   ul.d.^.-^    :-oo--S¿<  cf 

the h:t:1-. i,n   ;>.    :   : .• .      -   ¡ i,-   •_• : ->•,-.•   5.   •. .-.ot   t    tr.c hj...^ a.ifcity 

requirojuunta pcl*'oöt;.-r3 -.r ; r-jp Laced t-/ ai-ere.   rj?ms '.-ihich adhero to 

gl&öc iil)\:-  -    -. * . . '   • i> •     •-  .-. w^ndin« 

prec-í,; rf.'t'i    . , •._ »!.   .-   .í'/.JOB saall 

airoi.-:"L     •. : v._t .   *-;•„•„> v..• 3;  that 
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Aaon£ the moans of transportation spocial constructions nado 

of plastics aro very important. Machines, machino parts,  uid tools 

a» paeksd in a eorrosicn-proof way with the hnlp of shrink foils, 

oaating rosins, or by spinning Ihew with vinylchlcrido polyracrs.^s/ 

Ose-way fruit oasos made of polystyrene foam have the advantage of 

particularly low weight.-*  Pallets mado of glass roinfcread poly- 

titer can boar a cargo which weighs 40 timos thoir own weight.^ 

Bottlo casos nado of polyolofine or of impact resistant polystyrene 

are ài stingi shod by high resistivity against shock^Shrink foil» 

of polyotlr/leno are usod for wrapping culty goods togothor with too 

pallet.        To transport petroloura products by water hoeo-llkc con- 

tainers ajado of plastic coatod fabrics havo boon developed whioh 

float up and can be towed by a tug-boat,«^ 
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45 per cents. Modern Plastics^ (.larch 1>Ó8), 3}. 
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¡O (1966), 14a. 



IB/WO.34/30.Rev.1 
Pe^e 58 

¿O/N.!!. :  V/cin^raic^ovt j n ^Fir-Tankwa^en.  Kimststoff-Rund- 

il/ H.N,:  "u:x3t:;tri:boot faehrt dv.rch V.-ennendes Oel ~ EigmuigB- 
prucfiu.^ .".IOV US'; ïankroa:. ,'x sinsatz bestanden. Pl»tt- 
ver arbeite:.' J/;  (1Ç-55),  582. 

jL2/ ÎJ.Ïî. :   LotsonvorEasboot ¿ilatvos -,o..i Scapei gelassen, 
Kunst ¿to ff •;.',u;id3ch-ìu _11  (l9<S4)t  ."»lo» 

J3/ Wimmsrs H.J.:   Ovsrvegin-'ren bi-j de tocpassing vaa glaf» 
varete^kt tol^síür \*oor de bouw WM grote-tt sohepen. 
Plastica 13 (19^5),  4ó3. 

2¿f H.H. s Fo:?ma4.'ABO boat aeasurej 1-1  ft. Modem PlMtie« ¿Q 
(Alluri;  K6£),  136, 

ff/ B.H.í Stowabls toa" thanks to polypropylene. Ifod*Mi PtftStiM 
^ Ola" 19*5?),  92- 

lé/ S.íl.i A bolíccpíf.i? ulctí.' - & cctfflBosits plastii« contfcnwticn. 
Hei-afo_'Crl Plctiaa j) (l^j),  228, 

Jß/Hi*t>r3tadi 0.: ¿'ntwioklun? eines lûieiièeit Rcisîeflugeeugei 
xr» CFK.  Kvn-rfcetof ¿*« ,56 (IS68), 84" * 

ir|-|/ Itetcii'--rissar iL. s 'iorrosienseiehK-e Vtrpactauag* is MkWfatM»- 
bau. ïis.schinT'Pç^lct .73 Ú95?), 832. 

lj>/ K.îf. i Cbr.t und J-i-iiit-re - 9c*iav.""3toffV6»o4oict. KttMiHtefT- 
F.^r.nc'wv. ,U  (1956),   23c, 

¿g/ ¡f.ii.i ITouc Boxpal jt le lÖErt U<*cr~ und Br-anf pori probità*, 
i:-.jitt',¿c::^-p}-.^i-s H (iv68;, 141. 

?i/ ÎÏ.îNî fc j1,.; i eu" Knnst-.+ off. Kit^eilun^-i d, ohaitt. Pöriefcitag»- 
Iir Ltti'ir ; J.  ".¿irisch vtt Oatarriiehs 21 (l^5î)r loi 
{^.r. /*vñ¿ Pl-ntics V! (i>57),  136>. 

¿?/ liion—j li,: ì&ins--L-r^f:.--ì3'Je EUs30lùorf 196" - Saàruapffdli* 

Tfy t.S.î  « »nsi, ¿ori'uciil-Aià-ià f'j.* uen Soetvansport von Kohlen— 
tva-zs-r^teff-;/*.  tiwU^ofi-Biir^.eelw.ii J {l9S^}# ttf. 



IB/V».34/30 .Rev.' 
Page 59 

*•     tabular Syncceia of Applications of the Moat Important Plastics 

A brief survey «hall now sua up ta© various fields cf application« making 
«•* of the following abbreviations! 

• ••••••••••••••••,»,»«.«»,«,»,, Agriculture 

CI •••••••••••••••••••••».,,,,,, Clothing 

w •••••••••••••••###.#«»0»###tt. Footwear 

• *•••••*.••»..«.»....«*.,,,.,., Building Construction 

I ......#..«»,,,» fspipaoirt of rooms including furniture 

H *#**iitHiMUMMMMMHtin Household 
B ,,,,, Refrigeration 

•• ••*•*•...•....,...,.,,..,,... Electrical Engineering 

« ......................... Gluing and improving of wood 

» ....*....*..,..... ...... Varnishes and coating materials 

• **•••• •  Packaging 
G .» *«t....... Container« 

T •«»t«t«.MIMi**.M«.**i»i«è*i Transportation 

••••••• • •• Auxiliary mams of transportation 

*•*•   AwUcaUona of ooiwinvj ^]n\^ 

J.1.1.   lisidPgc 
.     »*•*• 1 B,a%ietC 

***•• 1 A,B,te 
Profile« » 3f3t8t 

Hollow art leles      . p,c 

Bwp-drawn placas* t B,H,P 

***** . t S.SjC^ 
Coating» • o,r 
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3.1.2.    Plasticized FVC 

Coverings t B,H,T 

Poils ï â,Cl»B»ItH,G,P 

Flexible tubings t AtH,Bt 

Profile» * B»^ 
Coating«,  6hMthi»c s ClvFvB,B,H^fc9a,Ftr 

Solutions sui 

3* 2»    Applications of r-oly ole fins (polyethylene, polypropylene) 

Pipes * •   A,B,Ke 
Foils *    AtCl,BlH,P,'?» 

Injection moulded parte *   AtClf3fStH|B«#P|ï 

Hollow articles î    AfK,P,C 

Fabrics »    FtP,îa 
* 

Coatings, sheathinga s    A,S(S«|P 

>«3.    ArmHcaticns^cf ho,ao- and cosolyperg of itSTtne 

îîonofaer atyrene *    0 

Dispersions î    B|V 

Pipes s    3 
Injection »oiilded parts t    CltB,3lH,ÎSetP»T»Ta 

Xte'    -drawn pieces ï    S^PjTa 

Foaaa »    AfB,R,r,CtT,Ta 

J.4.    Applicati on- of •ahencl-formaldejfiyde reeias 

Liquid resins and solution« :    <3,V,P 

Toen» i    StR,C,T 

Moulded parte :    Clt3fttHt29t?tf 

trainate a »    BtE,K,Ee 

Coatings :    G,P 
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3.5»    applications of urea-formaldehyde- and ¡Balaiain-fcroaldehyd« 

Liquid raoina and scltttiens t    Q»V,P 

»icmldod parts l    Cl,Bf3StH,ïafP 

Laminates t    B,E,Ht? 

Co*tinja i   atP 

liquid re «ins and solutions t    G,V, 

Staate (glass rfeinfercefi)     ï    B,E,HfEtf? 
Moulded parts 

(¿lasa .reinforea«) i    A^BStC,*,^ 

nVary thin^ wmtienod in this re per. has cleanly shewn that plastic» 
aow * VISJ* **•*••** f"«ld if application end can, therofore, oentribut« to 
» «vbstantial incroacs in the starÂai* of living cf th« inhabitants cf 

éavalepin«? couirt.ee. In c critical analysis cf that prcblsm however, eer- 

Uia ¿Visiva fact» should »?; bi lift cut cf consideration. 

ffe* plastic Industry is usuilly &ut divided into twe plsstic producing 

•ad th. piasti o processing industry.   Th* first -^ nrMuces the plastics 

•aialjr from l~» a--l«culir penxchxiv^ .mjrteiv«* -.-ht -?** the »roeetstnj 

-    Industry aanufactiu-c* Peaipr-duct* as veil as finitoci articles frota the 
plaatic«. 

•ttween tha ohsoioal industry and the plastic producing   industry 

•xirt strong ILiùs becauae a.g. tha suppl*   of the naeeteary raw 

auxiliary .-»tarsia has to be secured as wll as have the by-product* 

Of the syathstie cf rlaatics to b« utilizi profitably.  Toe siraplifiad 

•oJm* giv^ in tha intrc¿uctií n of this report nhovs tho outlines of 

such Unks.  If tha «ynthaals of plastica is rade from the aoet siapia 

fe*»ie amtariftia tlw ?Ustic produei.^    industry am t-5 th« high ecsts far 
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the plante retires high capital investments even if at big plants the 

«umber of employees,  and as a consequence the amount of wages paid,  is 

r«la*ively small.  In the plastic processing industry if fully autooatie 

plants arc disregarded the  situation ia reversed:  moderate capital invest- 

ment E are confronted with relatively high amounts of wages. Whereas the pro- 

duction «f plastics has actually to be run on a large scale in order to re- 

aman ccrapotitive at all,   small and medium sized processing factories are 

limite able to compete. 

In view of euch circusstancas and in order to secure adequate sales 

the beat solution for a developing country would he to begin with the 

setting up of a plastic processing industry working with iaperted plastic*. 

â piastie producing    industry   should be established only if ths preeea- 

ditiona for secured e»los are fulfilled« 

another solution would be to produce certain plasties ia the respeotiv« 

eewstjy itself fron imported raw «ateríais and to deliver thea te the pro» 

ceasing industry of tha country. ffaua phenolic resin« could b« made ef phenol 

•ad foraaldehyde and finally -¿»saturated polyesters from glycol, maleio aoid, 

jfctalie acid and mmmr »tyrene. 

If, however, a plastic industry which was a« wmh as possible •*!£-> 

Mffieient should be established based on crude oil or natural gas it seems 

%m %e etost appropriate to start with the synthesis of pelyolefins because 

apart fro« the olefin which is polymerized only snail ¡piantiti« of addition 

agents are naeded.Hence,  the polymers whioh cese into oondidaratien are poly» 

•"thylene of low or medium density and polypropylene. 

the estftblishfflent of a self-sufficient producing   industry for Ff6 i» 

auch »ore difficult because th© supply of chlorine requires an alkali ehi©»» 

ride electrolysis yielding considerable «nounts of sodiua hydroxide and W- 

«»« •» ih ftverag* 200 to 250 kg of plastici««** per te» ef WS tm 

tmt the processing, ïurthar cheaìcal plants would be necessary fer the 

facture of those pla&ticizers fro« doaestio raw materials. 
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The production of styrene polymers is even aore difficult because be- 

sito« tho k-ocpolymer certain quantities ef copolymers with butadiene 

and/or aerylonitrile are also always required. Theje monomers have to be 

synthesized from olefins obtained fro« petrochemical raw materials and 

aaaoca   by means of various multistage processes. 

The self-sufficient production ef phoaolic and urea resins as well 

as of unsaturated polyesters meets with similar difficulties regarding 

the prediteti en ©f the different «©nosers. 

Tne solution to all these •oonemicai probleas eould be considerably 

facilitated if European and American concerns were to co-operate and reach 

•Mtasal agreements making possiti« tas eseaaage of products e.g. polyolefins 

«r polyvinyl ohloride for other raw materials like plasticizers, phenol» 

oarbaaido, malsio acid sto. Thus a taehnioallyand economically sound pro- 

duction oould be established in the rsspeotive developing country without 

prohibitive financial burdens and unecoooaiical manufacturing processes 

bot« rosultinf froo an excessive «plittin« of the Manufacturing schedules. 






