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Pleatice furniture 1o of growing interort boonus. lobour csete Ar. rising,
timber prices arc ropidly inecrcasing, worlt suppl. f high grode tisbors ie
diminishing., ublic interest an oloetae furnitur 0 inoroasine and moderr atyling

and deeipn orce most coonomicnlly uxprosscd in plastic m o tosad,

A number of plastice ~re suitable for the manuiacture of furnatuae,  For oxample:
gless roinforecd unsaturnied polyest.r rosing, sheoto of themmoplastics, polyurethane
rigid foom end soft fonm, polystyrene and polyetyronc otructuril form.,  Important
aspects in the choice of plactics ~re © naturc, shope ond function of the furniture
parts, sizc, wall thickncss and type of surfnce, annusl productien snd situntion

regarding material, labour ond plant coats,

Mat.rial, proccssing methods and the way wo live have at ali times influenced
our tastc in stylus  In erch ge man hns cquippou himsell from hie tochnologionl

reaources ond nowndnyn the trond io to ninstics,

.1./; The vicus and opinions oxpressed in this paper e thoeso of the ~uthor
and do not neecessarily rofl ot the vicws of the scerctarint of IWIDO,
This document has boon reproluccd without formnl Coiting.







T, Plustics ndd 0 new dimonsion oo furni tuge

The things people buy are thu things they find attractive ra-
ther than bLecause the articles concerncd arc made of wood or
plastics or this, that, or the other material, But what are
we going to find attractive in 1975, 1980 or indoed in the
year 20007 What was once regarded as the only possible shape
has given way to an astonishingly large number of different
configurations,

L ]
Ro one argues any longoer over absolute beauty; individualism
is today's creed. A chair no longer requirecs J or U legs in
order to be described as a chair, Now it is no longer the
shape which counts - it is rather its suitability us a seat.

Available materials, processing methods, and the way we live
have at all time influenced our taste in style, In each age
man has oquipped himself from his technological resources,
and nowadays the trend is to plastic materiales,

I1. Maxket dgvelopment (figure 1)
In 1968 already 56,000 te of plastic materials were ;ractnsié
by the furniture industry in the West German Republic, In )

1975 this figure could well be 280,000 te and in 1980,
7‘9,@‘0 te,

These figures should not obscure the fact that as recemtly
as 1970 in the furniture industry in the Federal Reupublie
the share tauken by plasties in a total turnever of 8000
million DN was only %%, This Jjuat gnes to prove that fabrie
cation with plastics is today's big opportunity,

Vhite glue, chipboasd, melt adhesives and plastic top sure

facés have made possible the mass production of furniture,




Manufacture in progressive factories is nowadays bascd on
eontinuous operation. The precondition for this type of
msanufacture is however the sin'lest possible $hape for fur-
miture items, the box design with its plane surfaces. This
holds for contract furniture Just as much as for bedroom,
living-room, nursery and kitchen items,

After ysars of box type furniture, a change of direction in
styling may be expected in the 70's and I am most curious to
Emeow wvhat the 1972 International Furniture Exhibition in
Celogne will bring forth.

6 4o mot attachment to the traditional, but a cool and austere
attituds and the drive for simple uncompiicated surfaces whioch
have beought so large a measure of success to vhat is desoribed

Gentier, more flowing shapes and less ssverity of line are
agein in demand (figure 2). An appreciative section of the
buping publioc already exists for this type of furniture.
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Sush styles as thesce cau be acideved withoeut Jifficulty in
plssties but not o readily in weod, On the other hand the
‘velume cost of fabricated chipbeard articles per m’ is sbous
PR 1700 to DN 1500 at the present time, while the sorrespode
fag cest in plastic is more than DM 2000, For price reasons
thevefore, it weuld be werth vhile to cheek very carefully
whether synthetic materials and traditional materials ceuld
net be uwsefully combined,

Typical combinations alroady on the market include the add-

on furniture range supplied by Melchersmann and certain chair
types made by Kusch,



Melchersmann for very good reissons cmploy polystyrene moulded
top and boltom cupbonrd scctiuvns with rouwiided corners (figure 3),
the flat fronts and :idets bolpp made as before in chipboard,

The polystyrene sectioln i w luot of Jiffereni ways (figure h),
fSr examplr as bed headboards ovr table-tops. It is undoubted-
ly correct not to separate the furniture fronts at the same

time. Taste and stylistic sense do not change overnightg

new shapes will be demanded soon again,

The second sample, the Kusch chalrs (figure 5) e. ¢. model 3000,
a combination of aluminium pressure die-castings with curved
seat and back rest mode from polystyrene structural foam, show
i excellent manner a highly practical integration of conven-
tional and modern makerials in construction. .

It is obvious that to begin with, some practical experience
has to be gainod before merkeling nowadays such ingeniously
contrived und technienlly advanced furniture combinations,

Nowaduys the question is not whether wood or plastieiil to

be chosen but rather which design can be most efficiently cone-
structed in which material; which part would be bettor“uadﬁ in

wood, which in metal and which in plastics can be definitively

predicted uvnly by a costing prepared for each 1ndividuai casse.

Just as the fabrizator:in wood knows his eésta, the fabricator
in plastics also kpows. how to proceed in his calculations.

As & rough and ready guide it may be said that the smoother
the surface the more the comparison favours chipboard, while

the more claborate the shapc the more definitely is the
plastic material favoured.

IV. Fabrication

In this connection we ave often asked who will produce the
plastic furniture ¢ the future. This question usually ignores
the fact that in Turniture manufacture o whole .range of
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plastics may be employed, and each of these plastics will in

turn requirc a differcnt processing tcchnique (rigure 6),

These are listed in the table shown in figure u. 1lhe values
given are approximate and are intended merely to indicate

their order of magnitude, They also in no way represent the
full extent of the various different machine and construction
material possibilities., As a rough generalisation, its purpose
is merely to indicate the inter-relationships which exist,

Every type of manufacture requires machines. The higher the
degree of utilisation of these machines the more profitable
is their operation. In the case of machines for plastic ma-
terials utilisation means round the clock operation, 6 days
a week, VWith each individual plastics fabrication process,
only a quite specific number of items can be produced per
unit of time, If high output levels in the fabrication of
plastics are demanded, high capital investments - though
lower labour and material costs - have nearly always to be
allowed for. A typical example of this is the injection
moulding of polystyrene. Short runs usually involve high
labour and material costs, but iess capitnl ontlay. This

is again illunstrated by deep Ar~wing and by b-nd lay-up pro-
cessos, N

Vhether to manufacture on the premises or to purchase oute-
side is thus primarily a question of the quantity which can
bo produced against the numbers required, and naturally de-
pends aleo on the capital which can be made available for
the realisation of these ideas.,

The profitability of a plastics processing machine also de-
pends on the full utilisatiaon of its production capacity,
On a machine suitable for 20 kilos shot weight, 20 kilos
mouldings should be made. Runs on smaller mouldings are




unprofitable, Tf a 20 kilos machine is dnstalled this is a
good rcason for working oul whether in the oxample of a cup-
board being wadce on this machine, the dravers and drawer
fronts should alsouo be produced on the premiscs, or whether
fabrication outside is prefecrable, On the nole consideration
of uperational capacity, for the injoction moulding or foam
injection moulding of the drawer cupboard, three machines of
different size are required for the manufacture of the main
bhody, drawers and drawer fronts. Drawers naturally require
smaller machines which operate with smaller shot volumc, und
drawer fronts are still less in weight,

For a reliable prediction as to whether manufacture on the

premises or purchase from an outside source is the more eco-
nomical method, the weights of the mouldings to be made must
be known in order to assess the plant which may be required,

Finally, a decision has to be made on the appearance the ;1~

nished mouldings should have, The starting material and pro-
cossing method are predctermined by the quantity to be made,

and thus to some extent also the design.

The various plastic matcrials naturally differ in physical
property values. Pleasc poy spceinl attention to the elastie
city modulua listed in the last column of the table. For a
¢iven material and its appropriate processing method, tne dee-
sign has to take account of the mechanical and functional
stresses to be expected in service,

A further point of a geueral character to be noted is that
the processing of plustic materials mist take place in a
dust-free area. A shop in which woodworking operations are

also being conducted is quite unsuitable; plastic processing
requires its own shog,




In order to maintain maximum 'l vibility ani to b abls to

respond quickly to market demands, it i sdvizable to have a
workshop o1 the prem . oo, wliid’ Lould be laine vnough to one
i Dle, at the very len minor modificat rons o monlds to b

carried out,

Trained personnel . re essential for mould construction and
for processing pl--ic materials, They should indeed have
hud several years' experionce in the industry, 1If 4t has

not been possible tu racruit a suitabie team, training courses
are as a rule very expensive, Even with the best advice from
one's supplier it is impossible to provent mistakes ovcurring,
in the absence of an exverienced work toam

In short, until a furniturc manufacturer can snonomicslly
utilise a plastics processing plant he should met consider
producing his own requirements., At the presont time there
are plenfy of plastios processots around who are squipped with
suitable®plant, and pos=ess the experience required to be able

to supply plastic mouldings of high quality in adequate quan-
tity.

The best 60 rse at the present time would app ar to be co-opu-
ration between the furniture manufecturer and the piastics
moulder under a joint agrcoment,

Suppliers of the plustic starting materials are rlad to give
assistance in finding suitable partners,

And What is the long term outluuk? If it is sausumod that dee
velopment is Europe wil) rumn parallel to development in the
USA with perhaps a five year 'ag, the trend in then as follows!
Furniture producers will commence with poljyurethane foam caatl-
ing processes and have their injection moulded pul yntyrene coMe
ponents madc by an outside contracting timm,




The quertion as (o which plas tie and whiech processing method *
for the pla tic sioia he Gdopted, ftor which type of furniture

In the future, can only be atibwered for cach individual case.

The tendency would arnpear 4 e that for ordinary quantity pro=-
duction f.oniture and for cantiact busines.s, injertion moulded
or foam injer t10n moulded impact polystyrene with or without
fibrous glass reinfur;omeut.ngl chiefly be used, and for

high quality turnitare, foum casting of urethane foams of
suitablo type will be r1sed, For short runs, thermoforming

of plastie =hect o1 moulding with fibrous glass reinforced
polyester haos to be considered,

One-off itews or pretotypes are best mad: by hand laye-up in ;
@las: reinforced unsatursted poiyester resin., Here again a
rough guide - for a requirement up to 000 in mumber with a
top limit of 10,000 of one wodel, polyurethane, as a rule,
is the construciion material to chnose, above 3000 to far
boeyond 10,000 impact polystyrene.

Here we have rome typical examples of plastic furniture,
Period furniiure (figure ?) roproduced an plastic materials
was firat marde in America. This particular style described
as Mediterrancan style (figure B) haa not so far made any
headway in Furope, On the other hand dArawers made by ine
Jection moulding (fipure 9) are Eepreaentative of the earliest
manufacture in plastic materials, A chort time later these

were supplomented by deep drawn articles [figure 10), A partie
cularly individual plastics application was the extruded and
subsequaitiy thermofsruwed profile scction (figure 11) which

was cmployed as a facing tor turniture units, contoured seats

ete. (i1pnve 12),  The scheol desk with sides and top made

from palyst: ene satruc ara! foam and polyurethane coated Lu-

i

bBular steel loprs is n most inpentious design., By the end of
1971 the antire desl was injection moulded from pulystyrene

in one picce as a ctructuinl foawm moulding (figure 13.),
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Other interesting applications for HOSTYREN are a chair from
Denmark (figure 14) or small storage units, the first use in
Austria (fi ure 15). But it 4 not merely ch irs and small
furniture items which are Lelng marketcd an . (<, siorage
furniture panels have alrcady made their appcarance (figure 16).
In this application both small and large cuphoard structures
are made from HUSTYREN structural foam (figure 17).

Senclusion

Vhat then is the best procedure? Seloct items from your pre-
sent selling range which appear to havs goud success prospects.
Try to achieve similar items in plastics, produce the design,
discuss it with Hoechst, even if at that stage you have finalis-
ed only part of your idea. ‘

Advice on choice of material, processing method and mould
design are the essential preliminaries for the economical
protuction of functional plastic furniture,

Important aspects in the choice of a process aret-

1. Nature, shape and funciion of the furniture itom

2, 8ise, well thicknecas and tyre of surface

3. Bumber required per year

4, Situation regarding material, labour and plant cosls,

Plastios furniture is of growing interest because: =

« Labour costs are rising |
= Timber prices are rapidly increasing |
= World supply of high grade timbers is diminishing

« Public interest in plastic furniture is increasing

« Modern styling and design are most economically ex-

pressed in plastic material.




I conclusion, there remains the questlion whether a world
in whieh plastics provide the entire furnijture environment
is merely a pipe-dream, Certainly plastics will not dominate

us but will help us to realise some of our aspirations.

Plastics lend wings to our phantasies; modern proceas techno-
logy enables them tu be 1calised, and phantasy realised will
surely change our lives,
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Mg. 5¢ Kusoh chair e.g. model 3000, a combdi
& combination of aluminium pressure diswcastings with
curved deat and back - rest made from polystyrens struoturel
foam HOSTYREN 8 4205

Mesars, Kusch & Co. Hallenberg




PMg. 71 Plastic furniture in Mediterranean style
Nessrs. R, Angenendt DOPH, Dortmund, ikQ
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Fig. 8:1 Chair reproduced in plastic material
Mesers. Rudi Angenendt DGPH, Dortmund, FRG
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‘ Pig. 101 T=lar deep drawn artiole from HOSTYREN S 5401-sheets
Ressrs® PIN, Frankfurt/Main, FRO




Pig. 111 Noing for furniture units from extruded and subsequently
thermoformed profile section from HOSTYREN N 7000




Pig. 121 PNrniture facing from HOSTTREN ¥ 7000




Pig. 131 Scheel desk with body from polystyrene structural foam and

polyurethane coated tabular steel legs.
Nessras. Mtotto Sohulmbbelwerke, Gtersloh=Pridrichadorf, MG
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Pig. Y41 Chair from HOSTYREN § 4205 :
'Q“Tlo cm' Poul Wiﬁl EG' hi‘m m 5
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Fig. 17: Small cupboard from HOSTYREN structural foam
Kessrs. Musterring International, Wiedenbriick,
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