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H wi'-   v-.*v 

ír; «tía;: l.Jmiruo« 

The production of organic poiyBwta oí chemical conversions o. 

existing rwlyiuers ;a a r*th«r new t rt<ik in the history of mankin«; 

But  •   the mould.3bU.ity of pollers ir. their plastic stage 

vari- ty of different plastics has been born. In the late thin 

the expansion by gases of polymer a started. Today the technique 

e I lows almost every polymer to be foamed, • -ñ -iiy rather *>«* f«-.^- . 

polymer« have until now ••:...•.-• -...•,..•••    ;m¡>;rUhfp. 

It is possible co froth polymers by whipping in air and cure 

the foam, but generally the plastica are foamed using inert gas« a 

COj or M2 are formod by chemical rection or decomposing of 

auitable chemical compounds. Also low boiUng solvents are u3e«l 

as gas source«, The polymer wav be cur«:-l with intact cell wall 3 

Or   Vith   *••     •*M»-u --ï'i-'f... „• 1-1 ui     '-;.ayHO      C«í«K      xi 

rigid and foam with open cell« ia   flexible foam. The exeptions 

to this rule ere of minor  J sporti! nee. 

FLEXIBLE FOAM 
V 

The flexible foams (open celli  . ?. >v >-.-^  a weu established 

market.. The yearly consumption in the industrialised countries 

4. its at 

•»"    ¡r r;m  *    •     grows  fl  -   M % yearly.   Dependent on the  structure . 

thfi industry • , the  funuiurc  inihistry takes 40 -   50 % o: 

the total consumption  for upholstery purpose when bec.Uing is 

excluded. 



The   ILoxiblc   Loan*  of commercial   importance arc. 

polyuret-hanr   foam 

PVC   foam and 

Latex  foam 

, art ^ «f »ti   flexible   foam.   PU*   "»  r'ade 
in Finland PUR  stays  for a0 % of an   ticxiui« 

^  Mi,»i   mnñ an  isocvanate.   They  form a of  two main components a polyol  and an  iwc/ 

thermosetting rosin at  the  aw Mrr-     '• 

on which polyol   is chosen the  formed plastic is calla* 

polyether   (polyurethane)   foam 

polyester   {polyurethane)   foam or 

»  high resilient"  polyurethane   foam. 

A.  thermosetting re,ins  the polyurethane   ro.m can be used over 

a vid«  temperatura range.   The polyertier and -high replient«   foam. 

are rather unaffected by chemical or oxidative attack.,  but they 

swell   in many  solventa  ,••>.-,-        they are not damaged by    —• 

The polyester  ia not attacked by dry cleaning—-    hut n-ay 

hydrolyse in warm and wet conditici,  Äl l polare chañe   foa»s ara 

easy to glue. 

PVC  foam ia  thernoplastic.   It is inferior in all  upholstery 

characteristics to PUR and lit« foam but i. easy to weld by high 

frequency radiation and has therefore a certain us. especially 

in connection with PVC film.  PVC cannot be glued. 

v f.  •n^»-*' f» •      M"if- 

Latex foam is a good upholstery material as long as it is properly 

protected against oxidation. However >r. *.-r. 

rapidly -"*r- 'H 1V,T* commercial reason» and •»• 

self extinguishing 

f'i 

•i:,-i • ! *>vi a* 



fTANDARDf» 

In   cenere   ».he   t'oaira  aro  ex amine-H   !,.  a^orrbir-r.   -      ,   ^„ a t,t,|<lr ': ^> ''uftnn stari- 

d.r*s «,ch .a AST», DIU. H.S. „nd .,,, Thl. üt:u>r,ll ,l-ndarda are 

vm u    but the results w-at always be »v tually compared. 

Some test resulti» to be watchea arc i 

n<*f1fìt   7 
--i.  . „   —**. 

?h*   ....-,„.•.,. ..,.      of a   foam gives  of courne   the amount of material 

considerad to carry the uphoUtered load,   m PüR  the volume/weight 

My be given as -  bun  -  density or  eore denaity.   In  «bun« density 

,H*    *"     P    ' f   '*"'    Por Bl^ «tock.PUR foam core denaity lies 

about 2 kg/mJ  belovr -bun"  denaity.   A tolerance of    t l,5 fcg/in* 

in core density is normallyo*lloved. 

I#o»d bearing gWacteriaU.cs 

^«indentation hardnaaa is a measure   of   the load-bearing property, 

of a  foam. 

Thw«  is  tn international   reconavundation H 19 and H 56 made by 

ÎSO/TC 45  to character«,  tn«  deflation under load.  The test is 

Carried out by     special  equips it     for  alerai   indentations, 

Uiuitly the  icads  tor  lb %,   W % and 65 % deflections are reported. 

Tha hardne.a i. rather indépendant of tha density and   ha.    hardly 

a«y influence on the lasting propartiea. 

Â useful   figure f„, comparing diffarant  fosas  i* stained   by 

dividing tha load at 65 % indentation by the  lead  at   2%.   This 

give» a measure   .>f «v-   ,-^v,,.    ,,.,;,,rf:ait.. t.   1(,   U.,H „....;ri, 

"Wit   a   .oft   foe* with   K,-,     .cl-^ar,^    ,,»U>i»*.     ,.e.   ,ipidly lerroaei^ 

hard*... below 30 X indentation but an increasing bardnass above it. 



•!;U •••A      " 

n -: r 
.,  , ,   .-.t   vves on  xiuoortant.   fiqore  for 

jr.  a  r.irv. -<   v    '       •     ••     •    ' •' ^ 
.,  —        -.-;,;      iv.  qivea  i»  description ci  tr.c 

«-he   .»-'^«j'    ,-,,:•'.^ .,'•>•-"-^    • • 
•        .,». •»       in  the prelmu- 

rWir^   o; c«-rr.  V.v    -.e..t i~ 

n,,Y recognition i: öl  ,.-.- •„   —/^ *•>• 0 

.... . v„. c4t^..  ** «,  70 * or 90 % for 22 hour* at 70 

.     v   •   %,•    i«   „ — .rei.      A-   70%   compresión    a  good 
; .,d  ,.he  losa  in height   is   m.^re.. ^    _ ^ 

et..« oho,ld «of  lose'mora than 10 t .    -   —   ^ *   ^ 

i       M/ >.:>bl »'. 

j    *~*. niAAt-ics foam Which may 
•;lCvo arc sev^il other tests mad« for plastics fo 

,, of importance csp^islly in cortain applications. 

vn-U* o^r^L^â^ 
\^nZc.^C :L. sctarfi-ncs to ASW    PlW* 

•'oftr_^tr.§llüJA*   aí'r Í>'J rw-iruí^l by ASTO D 1564 

*ASTM DTM>4 

vihlch çjiviîoth« íegr*ó 
ation in numi* condition*» 

nexinoisat    is usually carrxeci out ^ll^JX^lti^ 

•   M(l(,     rja.   ASîM D 1092  is nasded «*- « "rtain ****** of 

árTr'aílñtünco To landed. 

ii     i    .„• toot .'.5T:I i-. *.5S4 giws ths resllisncs of foams. 



*-3tamssTt-»-^s-s 

kiCnd    îoarrî   ,.rr   iu.:i.    tur     ; r«t 
»vi : -. 

'     * * T i** r*    ^nfV '   •" *-T**r*    '" -• -     ..,.--- 

densities of 12 - 40 kg/m3. Th structure io, ,s aro .lSit... !n ,,,.P„„. 

ties tro* 40 Hc,/rJ upvnrda The irost common ricid foams «re: 

- rigid pol vure'-hani» foam 

- expanded polystyrène 

- duromcr type polvurethane foamo 

- structural, pol vptyre*,,» ^nd Rimi lar 

- structura I .polyo I e f i na 

All rigid foanrn have cloned cella. Of the mentioned typ« only 

Polyurethan« i» a thermosetting ream, the oth*r are thermoplastic. 

rigid Polyurethane • expandid polystyrene are used in 

furniture in densities 4f - BO kg/*3. 0ue to th« low densities 

relative thick walla s* well *s i user ta for bolts.screws and nails 

are needed. Gluing ,o Polyurethane in essy hut  polystyrene deiwnde 

very carefully chosen glues. 

The duroroers are used for derogative details and structural pur- 

poses. They have •...*•. r,k,.:. ,..,, ..,„,„ (.,)r(!s>   The overall 

density of the duromers is 200 - 600 kg/m3. 

A new development in the plastic field is tho use of long known 

thermoplastic resins slightly expended by gaacs for structurai 

application. The benefits of structural polystyrene and polyoleHn 

foams ars in the production technique which allows ar. economic 

nasa production of big items,such as chairs and furniture parta. 

Foams are made "i"i,p  Inf-,: Í1 ¡•»eh 

moulding. The plastico foamed continously have to be cut 
wards 

if»,»- 



wards 

The shape xa given by a mould. 

Polyurethane* arc produced from '- 

w  i r^r- f-ui ournosef. the componentr» are mixed in a mixing head. For t. .ai purpose 

can be handmixed. In moulding    .. ,x;..-.,-...-¡r-i, 

capacities below 60 Kg/ «in. The mould filling ti« munt not 

oxced 5  - 10 «cond., '    on the recipe. The main part of 

»^„««^ »n «lab stock by contincus foaming, the flexible foam is produced «a siac »lo^ u? 

r- foam is —  '-'   by bind kniva» but -^'"- '<">• 

.IV 'J        '.'!•' •". 

,.      i-nnfinouslv by extruding Expanded polystyrene ia  '  • '" '    continoci y y 

•quifxaent or moulded by apteial moulding machina«. 

The structural polystyrene and polyolefin» with higher volume 

weight, ar« moulded on specially d-.ignod injection »oulding 

machines. 
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