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Krosiian Lindr o

The produstion of organic polymess ol chemical conver:ions o,
existing nolymerz 3 a rather new task in the history of mankind,

But s the wmoualdab ity of polyrers 1r cheir plastiec stage

g .,,.!_‘,.A" P, e Yoo e Wy ey A CEREER TR N 1?“‘;‘{'"

varicty of different plastics has beer bern, In the late thirt -
the expansion hy gases of polymers atacried. Today the techniqun
allows almoat every polymer to be foamed. 't ‘ily ratrer “aw fonme

polymers have until now ' . ~aieie 5L impartance,

It is possibie o froth polymers by whipping in air and cure

the foam but generally the plastics are foamed using inert gascs.
CO2 er N, are formed by chemical rection or decomposing of
sSuitable chemicaf compounds. Alsu low »oiling solvents are used
&3 gas sources. The polvmer mav be curel with intact celiwalls
or with = toyen Geteo, P WRLN cLouen ceivs g

rigid and foam with open rells ia flexible foam. The exeptions

to this rule are of minor imporiance.,

FLEXIBLE FOAM
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The flexible foams {open cell) vy +av. @ well established
market. The yearlv consumption in the industrialized eountries
Lies at o T IR

Coomm tee grows 1 - 14 % yearly, Dependent. on the structurc o
the industry . © . the furniture industry takes 40 = 50 % of
the total consumption for ugsholscery purpnse when bhecding is

ex:iuded,




The [lexible {oams of commercial luportance arc.

pnlywethane foamn
pvC foam and

Latex foam

In Finland PUR stays for 90 % of all flexible foam, PUR 18 wade
of two main components & polyol and an isocyanate. They form a
shermosetting rasin at the awre 't Ve nhwrn aen s, rpendine
on which polyol is chosen the formed plastic is called:

polyether {polyurethane) foam

polyester {polyurethane) toam or

* high reailient” polyurethane foam,
As thermosetting resins the polyurethane foam can he used over
s wide temperature range, The polyather and "high resilient” foams
are rather unaffected by chemical or oxidative attacks, but they
awell in many solvents 'ror they are not damaged by ‘hem.
The polyester is not attacked by dry cleaning ™" "¢ but ray

hydrolyse in warm and wet conditicas, All polyurechane foams are

easy to glue.

pve foam is thernoplastic. It is inferior in all upholstery
characteristics to PUR and latex foam but is easy to weld by high
frequency radiation and has therefore a certain use especially

in connection with PVC film, PVC cannot be glued.

Latex foam is a good upholstery material as long as it is properly
protected against oxidation. However i-& tare of cremarver b
rapidly yeci: ol for commercial reasons and oot TH Tark

sel £ extinguishing 1 [PvIRTICA.



ZTANDARDS

In cencral the [oans are examined 11 yregriar o L¢ certain stan-
dards such au ASTM, DIN, B.S, and s15, The acneral andards are
LAm v but the resuits ~a=v ot always pe p.tuaily compared.
Some test results to be watchea arc:

The e o oy 2f a foam gives of courne the amount of materaial
considered to carry the upholstered load. 15 PUR the volume/we ight
may he given as " bun " density or core density, in "bun" density
the Al e aneded, Por slah stock, PUR foam core density lies

about 2 kg/m’ below "bun" density. A tolerance of ¥ 1,5 kg/m’

in core density is normally allowed.

Load ltearing characteri stics

The indentation hardness i= a measure ot the load-bearing properti.s

of a foam.

There 15 &n international recounandation #{ 19 and H 56 made by
ISO/TC 45 to charactecize tne deflection under load. The test is
carried out by special equipm vt far severa! tndentations,

usually the lcads tor 25 %, 40 % and 65 % deflections are reported,
The harcness is rather independent of the dansity and has hardly

any influence on the lasting properties.

A useful fiqure for comparirg different foams is btained : by

dividing the loed at 65 % indentation by the Lcad at 2. This
gives a measure - f 'h. ooy e L N N TP

want a soft foam witn ! ,» toad-trariry quntitiea, L6, raprdly decrnaginge

hardness below 30 % indentation but an increasing hardness above it,
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Tr a nirn.oov P RICIEE + Sk AR A RS Lrves an wnportant {igure for
che acrual vecay v, foer, Lt ogives D drscription of the
dagriy O €T e neaw i Ao po antoal in the prelimi-
ne Uy recenrandation I BL Gate vy au W A praImes ig rimov

0
corpiesse:l by cithes &0 %, 70 ~ ar 90 % for 22 hours at 70°C
.. +ha loss in height is messared. A+ 70 % compression a good

*

- ) . i . eeap I
“e om ghould ot Losd ro~e than 10 ¢, iv some cusen a |l

R IGEL

o aeeontable,

eve sre sevaiol other tests mada for plastics foam which may

“a of impourtance capecinlly in cortain applientions.

Soncile sbrengti onud elongation at kreak

cre  meanured i, ceeoardnnce O ASTi4 D1564

10 styenqth. CLp Do pearnocd by ASTH D 1564

Gloam ageir’ vhich givasthe fegracation in humid condition®

_?lexinq_ront is usuvally carried out to 250,000 cycles
AGTH D564, The indentation hardness loss raused by flering
~ivens n ficure for cnc of the biggest weaknesses in PUR foan.

rreathability, DIN 52213, gives figures for tha amount of closed
colls in o ilexible fonm, Comfort demands high breathability.

mLE eutd aguirhiipe vogt ASIM D 1652 is needed when a certain degres of
tire resintuncc in damanded.

Pall penaadl test raTil L 1504 gives the resilience of foams.
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densities of 12 - 49 kag/m>, Th atructures, tooms are asean 1n enag-
by

ties from 40 kqg/r dpwards  The most common riaid toams are:

£

rigid polyvure-hane foam

- ¢xpanded polystyrene

= durnner type polvuretihane foams

= structural polvustyrene and similar

~ #structural pelyolefing

All rigid foama have clnaed cella, Of the ment:oned types nnlv
polyurethane 14 a thermosetting resin, the other are thermnplast jc,
RIS rigid polyurethane - expanded polystyrene are used in
furniture in densitieus 4( - 80 kq/mB. Due to the low densities
relative thick walls Ay well ag ramerts for balts,screws and nails
are needed. Gluing .o polyurcthane is ersy hut nolystyrene demands

very carefullv chosen glues.

The duromers are used for de~orative detnils and structural pur -
poses. They have ' wht v v aed daue cor The overall

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

A new development in the Plastic field is the use of long known
thermoplastic resins slightly expanded by rases for structural
application. The benefits of structural polystyrene and polyole! ' n
foams are in the production technique which allows ar economic

nass production of big items,such as chairs and furniture partes.

EQUIBMENT

Foams are made '+ -~ e MereGe a0 s e gtk

moulding. The plastice foamed continously have to bhe cut ifrer
wards




wards ot e e

ve v t,en + o+ . The shape 13 given by a would.
<
Polyurethanes are produced trom ‘. o et oamner s A ]

are mixed in a mixing head. For t-ial purposes the conponents
can be handmixed. In moulding ''° ke mertwennpwed e BT
capacities below 60 kg/ min, The mould filling time must not
oxced 5 -~ 10 seconds., v -0 on the recipe. The main part of
the flexible foam is produced as slab stock by continous toaming.

foam is oruoc .y band knives but campttalion peolvas

Egxpanded polystyrene 1is =.- g continously by extruding

eguipment or woulded by special moulding wachines.

The structural polystyrene and polyolefins with higher volume
weiqhts are moulded on specially designed injection moulding

machines.
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HARDNESS CHARACTERISTICS FOR
POLYURETHANE AND LATEX FOAMS
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