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TIE USE OF PIDRE BUILUING BOARD IN THE JOINFRY INDUSTRY

by

Anial Knila

Building and joinery industry

Housing and housing policy are one of mankind’s most essential
problems. In every country, new dwellings are needed and old
dwellings wust be kept in good condition and be brought up to
date. Stipulating the level of requirements on buildings and
furnituve is a matter of standardization that ranges beyond na-

tional borders. This standardization refers to huildings, dimen-
. sions, choice of material and correct use of material., The

joinery and furniture industry are an important part of this

vhole, that néwadays, becaunse of the expense, is a well automated

branch of production.

Board products

Among vegetehle raw material, wood and wooden boairds are products
that mankind will never run out of. Diflerent hoard qualities
have individual properties, which appropriately used will produce
the best results. The present extensive knowledge of hoard prop-
erties makes this possible,

Besides plywood, blockboard and chipboard, fibre building board
is a raw material widely used by the joinery industry. Its use
is even increasing owing to the versatile collaboration with
plastics. It is a fact that wood often serves as a wocdel for the
properties of plastics, primarily hecause the properties of wood

are excellent. Development seems to bLring us more and more to
collaboration between wood and plastics.
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Different types of fibre building board

The classification of Jibre building boards into different types
is based upon:

- the method of mauufactuiz

~ the meds and circumetances of use
2

- the density in kg2~

Density forms the basis of the existing international classifica-
tion of fibre building board. The IS0 classification is as fol-
lows:

Thickness
- hardboard density kg/’m3 > 800 2 ~ 8 mm
~ mediumn hoard " == 350 <800 6 - 30 mm
- soft board " <= 350 9 - 32 mm

So wide a density scale guarantces a wide range of use for fibre
building board wiih the possibility of choosing the right type
of board according to each objeci. In the joinexry industry,
principally hardboard and medium board are used, i.e. density
range from 0.65 - 1.20. Soft board is used in the building
industry as decorating and insulating board, particularly impreg-
nated with bitumen for use in moist places.

Strength and mechanical o»roperties of fibre building boards

Forest Products Laboratory, Madison USA, has published in 1967 a
summary of wallboards’ strength and rechanical properties, that
is given in table 1.

worid fibre building board industry

Fibre building board wmills were built to utilize residues fron
sawmills and paper mills or to utilize inferior raw material.
This new industry first sccured a foothold in U.S.A. and in the
Nordie Countrics. 'The production of soft board grew rapidly in
U.S.A. but for a leng time Mason’ s hardboard patent restricted
the produc.ion of hardboard elsewhere, In Europe the manufacture
of hardboaid and wodiue board went ahead after Asplund’s (Sweden)
new production methed and the o iput of these boards has risen
continucusly throughout the world. Latest development for pro-




duction of hard and medium board is the dry process, which is
particularly popular in places whera water pollution due to
waste water from fibre board p oduction is a csrious problem.

In 1967 the proportion of hardboard prouduction of total fibre
building boaxd was as follows:

Europe 85 % of total =
4.142.000 tons hard and medium

board

North America 49 % 1,072,000 "

South and Central Amerxica 72 % 98.000 "

Africa 74 % 72,000 *

Asia 73 % 394.000

Pacific Area 91 % 174.000 *

World total ‘ 72 % 4,384.000 tons hard and medium
doard

Hardboaxd represented 77 % of the total fibre building board pro-
duction in FPinland in 1967. The good properties of medium board,
the variety of thicknesses a:d densities, and its ability to
compete with particle and joinexy board for indoor and outdoor
use have caused production of this type of board to increase.

World productive capacity

In 1971 world capacity was approximately 9.000.000 tons and world
forecast for the growtl, in production for 1970-1980 is 5.2 % per
annumn. The productive capacity in various countries is shown in
figure 4.1 and the regional development of capacity of the fibre
board industry between 1929 and 1969 is shown in figure 4.2,

At present, there is unused production capacity both in EBuzope
and in U,.8.A. resulting in atagnation in the growth of new indus~-
try dus to lack of cheap raw msaterial. 1In developing countries
the fibre building board industry is not sufficiently developed
and it seems probable that where there is oconsumption, availabil~
ity of raw material and industrial potential, the fibre building
board industry should be able to xzake growth. The need of foreign
currency is one of the main problcms concerning the building up
of forest based industries, bothL for their own demand and export,
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in dsveloping countries. In regions where there is overproduction
the industry will have to concentrate on special products and pro-
cessing.

The total prouress of forest based industries in developing coun-
t:-ies has not completely met the demands made on it. In 1966 FAO
presented a research "wood: World Trends and Prospects"” concerning
the world wide need of investments in forestry and forest based
{industries in 1961=1975. In that rescarxch 39 billion  dollars
were subscribed to the expansion of forast based industries.

The share of wood board making industry is 3.3 billion Jollars,
of which the share of developing countries is 22 %, that is 0.75
billion dollars.

Many different factors have an influence on the forest based in-
dustries’ capability of competing in the daveloping countries.

Un till now the developing countries have not been able to any
considerable degree to export the products of their forest basad
industries to the industrialized countries, where equivalent raw
materials have been available. But the situation is changing as
suitable raw materials are decreasing in the industrialized coun-
tries. However, irrespactive of the raw material used, the util-
igation and daveloping of fores resources in “hese countries 1~
hampered by many difficulties, such a3

- greater nced for investment funds (25-30% more)
planning and engineering work

building, installation and maintenance difficulties
heavier freight chargus

the efficiency of production, auxiliary substances
power and energy problems

the efficiency of marketing

the inadequacy of home wmarket and distribution system
high rate of interest atc.

Tho share of developing countries in the world production of
Eibre board was in 1967 about 5 % (see table 4.3). 1In all prod-
ability the importance of fibre board is much greater in those
developing countries wherc the resources of saw and plywood logs




are scarce. The developing of the mairket for fibre and particle
board to achieve tho advairtages of mass production has been the
bottle neck of production almost in all developing countries.
Howaever, the bottle neck of development is probably still farther
away, in other words informaticn about resources and well organ=-
ized projects are still missing. As for the products of forest
industry the developinag countries will probably reach selfsuffi-

ciency as soon as in 1980°s, and will export them considerably

to industriaiized countries.

Production, million tons
Growth %
1957 1967 1957-1967
e
whole world 3.42 6.18 6.1
Scandinavia 0.74 1.02 3.2
Developing countries 0.10 0.29 10.9
% of whole worlad 3.0 4.7
Export
Growth %
1957 1967 19571967
Whole world 0.62 1.15 6.3
8candinavia 0.44 0.58 2.9
Developing councries 0.00 0.03 20.0
% of whole world 0.8 2.7
Import
[ h %
Growt
1957 1967 1957-1967
- i |
¥hole world 0.%3 1.16 8.1
Scandinavia 0,00 0.00 -
Developing countrieg 0.07 0.12 5.5
% of whole world 13.2 16.3
Table 4.3 Production, export and import of fibre board




Per capita consumption of fibreboard

Consumption d2pends primarily or local conditions, climate,
leve. of incowe, technical production, competing products, cus=
tome; service, wmarket ccaditica: and research activities. The
Nord.c Countries lead in the conuurnticn of fibre huilding board,
but have alceady been surfeiced with tre material for some time
past. This is due to the hiqi. consumption &nd tO new compating
products. In 1970 consumpt.ion per capita wus 4).2 kg in Sweden,
31.4 k¢ in Yorway, 18.7 kg in Finland ané in United Kingdom 5.8
kg. Werld avarage was 1.99 %y/capita in 1967, Figure 4.3 shows
production, exports, imports and consunption of hardboard and
insulation »Hoard in certain ~ountries and figure 4.4 estimated
future requirsments of fibreboard for 1970 - 1975:

The KCE Timber Committee estimates tha* Europe’s trade in fibre-
boar:d way reach a turning poiat in 1971 with imports exceeding
exports for tne first t.ime everx.

The tousing industry is a majos fibrebcard consumer in the Nordie
Count.ries and it seems likely that a similar correlation exists
in the othet countries between housing construction and board
consumption, The tfollowing rable indicates the consumption of
£ibroboard by some Swedish woodworking industries 19673

Sawmills and planing mille 5.200 tons
fooden hox and box material factories 180 "

Veneer and plywood mills 2.400 "
Furnituce factories 6.200 * } 90 %
‘cinery factories 86.200 "

pasket mwaking 300 _ "

100,480 tons per year

In United Klngdom the consumption of medium and hardboard by
density = 1370 was as follows:

Medium boaxrd  Standard Taupered  Total

Hardvoard Hardboard

Const.ruction 9.3 34.0 13.4 56.7
Furn-.ture 0.3 17.0 0.9 13.2
Tranupore 0.9 5.4 1.5 3.8
Packuging 0.3 4.0 1.0 5.3
Misc~llaneoas .4 8.8 0,8 11,0
Tota. 12,2 70.2 17.6 100.0




In United Kingdom the consumption of hardboard by thickness
- 1970 was as follows:

2.2 _mm 4.8 mp Others Total

Construction 43.7 8.8 4,2 56.7
Furniture 16.5 1.3 0.4 18,2
Transport 6.3 1.5 1.0 8.8
Packaging 4.0 1.0 0.4 5.4
Miscellaneous 8,0 1.8 .l 40,9
“otal 78.5 14.4 7.1 100.0

In Pinland the consumption of fibre building board in 1968 was
as follows:

medium + hardboard soft board

Building and element industry 60 % 93 %
Joinery industry 35 % 2 %
Caravan etc, 5% 5%

Raw material of fibxe building board

As a general rule, the raw material problem of the fibre building
board industry is quantitative and economic rather than technical.
Research can lead to a technical process that will utilize almost
any kind of raw material from wood and plant fibre to tree bark.
Resins can be used to increase the strength and various sizing
agents are available to mike che voards water resistant. In the
case of wood in particular, the raw material costs in Europe rep-
resent 20 ~ 40 % of the total costs, fig. 4.5, depending upoun

the size of the mill and the manufacturing process. The factors
that most frequently determine the siting of mill are labor cost
procurement, transport, handling and storage of raw material to-
gether with marketing of the end product.

As for raw materials the possibilities to plant fast growing
forests are good. For example eucalyptus trees, which are very
good raw material for hard and semihard fibreboard, can be grown
with 6 =« 15 year cycles, The annual growth is 10 - 60 m3/
hectare. The same growth is also reached by poplar, willow and
many tropical hardwoods and pine species with suitable fibre
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qualities. These can be grown for fibrewood with 12 - 20 years’
cycles with ciie annual growth of 10 - 40 Km3/hectare. with
concentrated fields of raw matcrial the advantage of pulp and
board qualities’ uniformity is achieved. Thete facts support

very strongly the possibilities of forest industry in developing
countries,

Methods of production

The following methods are used when manufacturing fibreboard:

A Compressed boards

fibre transport

wat process }
by water

-~ wet=-dry process

 somi-dry process | ..., ¢rangport

- dry process by air
B  Non -compressed
boards - w2t process fibre transport
by water

In the wet process :he wet lap is gathered by means of water.
However, water _s not available everywhere or the mill waste
water may pollute the surroundirgs in which case the so-called
dry process hes to bo used. By these processes hardboard and
medium board in thickness 2.0 - 30 mm are mani Zactured, density
range 600 - 120G kg/m3.

Non -compressed buards are manutactured by the wet process and
the wet lap is dried in a drying device. The product is soft
board, thickness @ = 32 mm, density range 250 - 330 kg/h3.
This board is primarily used as insulation board.

The choice of process depends on the desired product. It may be
a board snwooth on one side only, or on both sides, thin or thick,
light or heavy. Thick {> 8 rm) and light board is most econome
ically nanutactured by the dry process, whercas it is better to
manufacture thin (« 8 mm) and heavy board by the wet process,

Both boards alreudy have a long~established usage in the joinery
industry.

A hard or medium board with gocd dimensional stability is glued

:

L




by different types of rosan and paraf{in according to the qual-
ity desired, beforc it is compresszed and driel.  PFor use in
exceptionally high humidity the board 13 saturated with drying
0il to which fungi ard termite protectives ca.. be added.

Propercies of fibreboard

Hardboard should be regarded more as a surface material for in-
door use, whereas medium board is a joinery boaréd and surface
material that can be successfully used also in moist places as
well as outdoors.

The manufacture of fibreboard is changing over to scrictly stand-
ardized qualities classified uaccording to use:

= board for general use
= board for special uses

The international 180 standardization has advanced so far that
it is wmore and more based on the properties demanded of boards
in various fields of application.

180-recosmendation R 766, Determinaticn of Dimensions of test
pieces

" R 767, Determination of moisture content

" R 768, Determination of bending strength

» R 769, Determination of water absorption and ...
" R 818, Definition - Classification

The manufacture of special boards is becoming dominant, such usi

~ special quality (strength, surface, workability, dimen-
sional stability of the board, fire-
resistance, constructional grade of
hard and medium board)

ready covered with paintc and plastics

constructional grade suitable for various constructions
and elements

standardized dimensions, module 3M=300mm and millimetre
dimensions (thickness, width and length).

The use of hard and medjum bosrd in the joinery industry

The joinery industry is far rationalized in general but still an
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industry that requires much labour. Its level of efficiency is
determined by the size of the series, and long series imply uni=-
form raw material and even guality.

Hard and medium board are well suited for the joinery industry
owing to their homogeneity and special properties. Some of these
properties are cormon to both types but some are specific.

Common propertics are:

- smooth surfuces - easy to paint

= workability

- small tolerances

- sufficient strength properties

- good dimensional and form ctability
- gufficient impact resistance.

Besides, medium board has specific properties, such as:
- metallic or plastic jointing possibilities
- heat and sound insulation
-~ resistance tc moisture.

Surface and paintability

In general, the fibreboard surface is made of finely-ground
overlay fibre which is asually also well glued. This makes the
surface compact and fit for sanding and it sticks well to the
base fibres. The following demands are made on a good surface:
- the surface should be smooth and the fibres homogeneous
- the consumptior of paint should be small and the paint
adhesion good,
- alkyd paint - by the Spraymg techm.que - gives a glossy
surface with 22 g palnt/m (fig. 4.6)
- 2-component acid catalysed paint - by the curtain flow
technique - gives a ylossy surface with 60«80 g paint/m
- with a view to sanding, the surface layer should be 0.4 =
0.5 mm thick,
~ the surface should pass a moistura resistance test
30 % % 65 % ¢ 90 % r.h. without the fibres rising,
or the botiom showing through,
- the surface fibre should not generate tensions in the board.




Board with glue or drying oil impregnated surface, is a special
quality that can be finally sanded already at the mill. 1Its
consumption of paint is small and it is popular particularly

for the manufacture of doors owing to its even surface and quale
ity.

Workability

To begin with, let us look at "the joinery properties” that
represent the most important ones as regards fibreboard. This
Property can hardly be expressed in figures but it can easily be
determined emotionally, so to speak. Pirst of all, the board
should have fine edges and a good surface and it should be
slightly brittle but yet tough., 1In brief, it should be easy

to work by ordinary tools. Attempts have been made to

determine this numerically, but so far no one has succeeded in find-
ing the right characteristics. MNow our opinion is that these
properties are not directly proportional to the volume per weight
but that they refer more to the variations in quality that ooccur
in connection with changes in the properties of the raw material
in pulp refining, gluing and heat tempering. On the other hand,
the volume per weight being low, the board gets better dimensional
stability, i.e. it does not werp so easily.

Both hard and medium board c;n easily be worked. They can be
sawn, planed, bored, perforated, milled and cut., A good board
does not crack, split or become fluffy when being worked by hard
metal cutters in normal oconditions. A thing that makes these
boards particularly suited for the joinery industry is the fact
that the surface layer is smooth and that the edges are even after
being worked.

Tolerance

Nowedays all medium boards are calibrated, and at buyer’s request
also hardboard is calibrated to +/- 0.2 mm accuracy. Length and
width tolerances, edge straightness and squareness have been
standardized. Boards can also be manufactured to an accuracy
desired by the buyer.



Strength prororties

The common strerdgth prcper. o of hardroard anc medium board

are, in yencral sotisfoccosy oo the Joinesy indusiry. The
sigidity of the ocave imorei~ -~ the id deevec of th: thick-
aegs. It is, nowevar, to %e noted chat fibrcboaxd is a visco=
ciastic produet (fiy. 4.7} clreirchir; M2n exros-d to lengthy
Toau (fig. 4.23. 5She FPRI 1upOorce (Eqclernd) show: that the basic
hoeading olress ror .6 am harunoasd was cearvally comparable with
trat for plyweod (1ig. 4.9), but that the molulus of elasticity
was oaly one thisd or c¢ne half of rhat for plyvood.

vhan coverin:g boards with hard, thrivking overlays, the tensile
strength perpendirular to ohe surface nuet be c»served, because
it can become critical if tle poard iz covcrcd vith plastic that
chrinks on cre sids. Therafore, a balance film is necessary.
~.e tensile strenqta ageinat the su.face in hardooard should be
at Jeast 0,8 N (-rrwmwt.m;:)/miE in this step (fig. 4.10).

working ~ad dinensional stability

All wooden boards work (liva) according to the relative humidity
in air. Fibrobourd works to & small o-tent lengthwise and croses-
wise, but nore perceptibly in diicction of thickness where therc
\re tension: Cue to pressing co. nression that strive to be liber-
ated.

Viorking 13 pomearaat or varying according to the humidity in the
placo vhera the beard is. bLeing used and permanent or constant
(fig. 4.11). The smaller tha equilibrium molszture content of the
Yourd, the less tie board worke.

Form atabality opposns chalges tuat strive tc buckle the board
vhen the humidity is exiremely “i;r, 1.0, 207 r.h, If the board

ie fastencd or supported ot long adgas, Ligh humidity will result
in swalling that !& nct an zeliilon to the density of the board,
bt by the batien rpacing and the thickness of the board as spo-
¢izl points., On “ha other hund, .ow humidity will lead to crack-
wng due Lo shirinrage,

“ibiebrard trhur is ocorracocly et trealed and moistened works,
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however, to such a small extent that it will not handicap the
joinery industry, but in the building industry where fibreboard
is usad outdoors working is prevente:l by constructive means
(see Figure 4,21),

Impact resistance

In certain constructions, such as honey-combed sandwich doors,
the impact resistance of fibreboard is significant. The surface
of fibreboard should stand dynamic strain as long as the product
is used. In the hard body impact test, the panels were supported
horizontally by 15 mm wide strips along both 900 mm edges and
along the bottom 600 mm edge. The end edge was not supported.
A 30 mm diameter steel ball weighing 520 gr was dropped from a
point 735 mm above the panel surface such that its energy at the
moment of impact was 3.75 joules as required by the draft stand-
ard. Immediately after impact, the imprint depth was measured
using a dial gauge instrument. Suggested stiain tests for doors
are shown in figures 4.12, 4.13, 4.14 and 4.15.

Screw holding characteristics

Driving in screws in the side of even thick medium board is not

the right solution but when hinging, holds that stick to the
surface of the board or to the side framings are generally used (ses
Pigure 4.23).

Heat and sound insulation

Medium board can already be used in constructions where a moderate

heat and sound insulation is necessary. In this respect, soft
board comes ur to the maximum requirsments.

Resistance to moisture

Pibreboard does not contain water soluble addities, and

when manufactured in temperatures above 200°C, the separate fibres
as well as the whole board is more or less "killed" against mois-
ture movements. Chemical additives are used in the fibre builde
ing board industry to counterbalance differences in the raw mate-
rial and methods of ranufacture and also to give the product
certain specific properties,




The moisture content of boara sheets will adiust themselves to

the conditions of the surroundiig air. The hygroscopicity of

the boards is of great importance when they are under diiferent
streszes of short or long durat o, 'The nygros copic behaviour
of board is decreased Uhrough & neat cveatment that happens at
the right time. This ceduces Lhe lapidity equilibrium and dimen-
gional changes in the Leoard. Owing to its porosity, medium

board can absorb and ewit moistuce withou': altering its dimensions
tov any noteworthy degrec.

Fundamental elemrents in tie joinevry industry

Generally speakirg, the jcinery indusiry vses four basic elements
in its constructions. Thev ure (fig. 7.16)1

1. Bearing elements (ceilings, Tloors, bottoms and shelves)
2. Supporting elements (side walis)

3. Free standing elemeits (lighs partition walls, doors)

4. Covering element: (ev-ernal and lnternal wall coatings,

painted or printed she=ts, Dack walls)

Pearing elements require great bending strength and high modulus
of elasticity, at least in the outrcr surfaczes of the construction,

Supporting e.ements demand suffiient buckling end bending
strength,

Free standing elements demand high dinensional and form stability
as well as possibility of fixing the board from the thin side.
High impact resistance and low density is beneficial.

Covering elements should be thin. Tiheir density should, however,
e so high that sufficient bending strenyth can ke attained.

Hardboard ig well udepted for items 3 and 4 wien the product,

for exanple a door, is manuiactured as a avney-conbed construction.
Thick,. heavy mediw hoard,; smooth ou one side or on both sides,
can be used especially in the building industry for items 1, 2

and 3 as both indoor and outdoor covering, painted or faced.,

10 - 12 um vertical or hiorizontal panals are particularly popular
for external use (fig. 17-18). Sott hoerd is fitted in the build~
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ing industry for item 4.

The mechanical-physical Properties of the above wentioned ele-
ments can e Getermined scient: fically and a Guality can be manuye
factured that will fulfil the technical requirements in the best
way according to place of use and object., In this way, the rost
economical solut’on can be reached and too good or poor quality

is not used. At the same time, the assortment of qualities re-
nains as small as possible,

Surface and appearance of the joinery product

Products trom the cabinet-making industry should have two essen~
tial characteristics:

= attractive appearance, surface and colour, which is often
4 matter of taste

= & surface quality that agrees with the chemical-physical
properties of the product and with use,

When these requireints are applied to the fundamental elements
mentioned above, we arrive at the following conclusions:

The outer surface of bearing elements should be attractive and
stand hard mechanical and chemical wear.

The outer surface of SUpporting elements should be attractive

and stable to light and to some axtent washable and resistant to
noisture.

The surface of free standing elements should be first-class as
regards quality, stability to light and appecarance,

The surface of covering elements should be well adapted for envi-
ronment and use.

In general, joinery products should have a hard surface that is
stable to wear, impact heat and light and that gives a hygienic
general impression.




The vse n¢ nrocassel hardboard ar.d medium board in the

joine=y incngLyy

4

Standard nardb.oar< 1 tacau boacd and naturally, it must also
be processed at » oW Jost, otherwise it would be more proritable
to use more 2:pe .£ive watorial,

The surface ni /.ise oacd is even Ly nature, compact and smooth
and wvork: .1i. o cerguaacure A tvg o surfae, rorthermore, it can

»e covercd by sar't nodern teckniques, such as:

- covering v.ch ivory pulp (vhite around wood pulp)
- puttving or 2illing

- painting ann lacjuering

- printing by roller coater or silk screen

- lamination

-~ 20 architechtural and construction use
~ for industrial applications

e axtrusion covering

- form psessing

= profile prczaing

- radiation chemical cowvering (impregnated with drying
monomers and then cuved by radiation)

Surface improvasents ace donc for fullar utilization of the

timber resourte by convarting - structurally ajequate but diffi-
cult to finish - lcv ppearance quality surfaces to attractive

and serviccable premiun products, The overlay serves the function
of a finish for decor=tion or production and must be great enough
to justify +*he a.ded conts to the panel. Overlays open Naw mar-
kets for hoard pancls «:.d will be based upon end use. Improved
application ecuipvent will air rovacd automatic sensing and fille-
ing of defects in ¢ custinuous line operation.

Generally, the joinery insustry uces ivory faced hardboard for
closet dbackn, bottoms of drawers and beds.

Filled board is a (vod bacis for paint, and smooth surfaces can
Le achkicved., P:1 cd hardboard can be readily used as base board
in cupboards and clioldels,

Herdboard and wedium bourd. ready painted with polyester or alkyd

I Ty
o




paint, is a norral cornercial joinery product, primarily designed
for different furnicnings and wall covcrings.

Printed and painted hardboard 1s mucl used as walls, furniture
and fixture tacks. The pattern is of universal, phantasy and
wood imitation type. It can be varied without putting the lam-
inate inco the top cort l.racket. This ir done by modern silk
screen printing techniques, vhich can he done at a reasonable
cost.

The architectural and construction surface lamination is done
with thermosetting melamin, urea, phenol, polyester, plastic
veneer or PVC films which are soft plasticized or hard and semi-
hard unplasticized. The resin-treated fibre overlays include
three types of overlays:

- High dansity
= Medium density and
- swcj-.l .

Semihard internal panel, covered with soft PV film oz fadbric at
the mill is a handy product for internal wall covering. 0.5 mm
thick hard plastic is used for covering vertical surfaces in
rooms and in furniture and 0.7 mm thick hard plascic is used in
kitchen equipment and in draw:rs where great impact resistance
is not needed. 1In places where the surface of hardboard or medi-
uin board is exposed to great wear, impact or rough handling, 1.5
mm thick plastic veneer is used.

The industrial lamination applicattion may increase strength,
stiffness, wearing, impact and weather resistance. The overlays
can be fibreglacs re-inforced plastic or metal overlays. The

most common procedure is a wet application with PRP/board compos-
ite, and hot and cold setting adhesives are covered by metal over-
laya. The cold setting yluer have the advantage of avoiding most
of the dimensional siability prohlems cncountered in hou pressing
material, with dissimilar thermal expansion properties.

Medium board and ‘rames are covered by extrusion, in which case the
board is coated with hard thermoplastics. Drawers and other parts
of furniture car. be covered in this way with 0.5 = 0.7 mm thick




PVC fila. ™ais board-fiim comjourd 1w for example cheaper than if the correspond-

ing par's wers aade »f Leerh trroughrutly OF of PVC, preformed to follow profiles.

The plastic corset afforis good humidity insulation and increases
the bending stren ;~h of the core by abt. 30 %. Gormany is a big
user of covered f{ithreboard and 6 million mz faced hardboard was
manufactured there in 1969. The major part of this was used by
the joinery and television industry.

Hardboard (thickness 2 - 3.5 mm) can be wet or dry hot pressed
into different shapes if 1% 1is first heated for 5 seconds at about
400°C and then rapidly cooled to normal temperature. In this
step, its strength does not decrease to any degree worth men-
tioning. Different form pressing techniques for hardboard are
much used in U.S8.A. There $0.000 tons form pressed hardboard

is manufactured per year for the furniture and motor industry,
primarily to be used as core material in car seats and car walls.

Profile pressed and punched hard and medium board is cosmonly
used by the radio, television and furniture industry. Thick,
dry processed medium board, specific gravity 0.6, is easy toO
mill, and the result after it has been worked, is good.

Ray-chemical fibrevoard can be successfully impregnated first
with chemicals and then cured. This technique is still being
developed but nevertheless, new fields of application are anti-
cipated also in the joinery industry.

The present use of hardbosard and medium board in the joinery in-
dustry can be summarized as follows:

1. Kitchen equipwent and cupboards are widaly stanJardized, so
that external dimensions of different units are the same,
irrespective of manufacturer. These dimensions are such
that different parts of the equipment can be cut from the
ready board with very little waste of material. Due to this
joineries order their toards also in standard dimensions
that are most favourable pricewise.

2. In the manufacture of kitchen equipment, one cannot now not
in the future completely abandon the use of fibreboard to the

benefit of plastics, Cn the contrary, a return to the good
cozy kitchen is noticeable. ‘




Due to the above menticned and to uvenera’ regional building
the series in the joiner, indusiry are lonjy.

The Swe.lish joine.y and “u. .dtare sndusncry use about one
third of their hose :ibhreboard preduction, which represents
akout one and - huti Liwes the amount of toteél fidbreboard
consumption in Fivlond,

Typical ¢ the joinein iaduscry l& an overall very strict
economy. Cood resvlts achieved hy a single coating are
already common, but i% is possible ouly by using a dense
surface hardbcard.

wWork was carried out in England in conjunction with the
Purniture Industry Research Astociation in cored panels and
this revealed Lhe superiority of the vaper honeyconb core in
the door performance tes: for hard body Smnact resistance.

Work was compietod a- FERL (Enqgland) on tests in the struc-
tural propertics of herdboerd. 1t .ow seems rcasonable to
claim that 4.8 .m tenpered hardboard can be used for struc-—
tural tasks denanding cond shear strength and bending quali-
ties. 1In thies vespect it cowpares ravourably with 6.4 mm
plywood (fia. 4.9). Scme Jimitations of its use may occur
due to ita low moduTus of .clasticity, partlcularly under
conditions of bendina deflection, e.q. structural flooring.

A FPRL (Enaland) rencost on the rad:iag strength of timber
frame wall units shows that @ -lightly better performance
overall was obtaircd wvith » panel sheathed in 6.4 mm tempered
hardboard and 9 mm puinel board when compared with a similar
panel made up with 12 nw sheathing crade Douglas fir plywood
(figure 4.19).

Thick 6 - 20 mn medium board, density (600-800 kg/n’) is very
suitable for joinery purpcses and special glued for ou'.door
uses in building industry. Thz most rapid manufacturing

method is the dry method. Thin (3.2 mm) hardboard for doors
and cupkoards is usually made by the wet process. Fig. 4.22
giveus & broau picture of the costs of different methods and
of the production capasity when using a 4°x 24 press. The




number of press layers finally determrines the production
capacity.

10. A new constructional qgrade (K) of g-ar.darc haxdboard, oil
tempered hardboard and medium board is derived in table 4.2.
The figures are devided into two environmental groups for
strength purposes: Zhe

Group 1. Most structural elements in heated buildings < 75 %

Group 2. Most structural elements in temporarily heated,
ventilated buildings. Relative humidity up to 95 %

Basic stresses are derived by applying a factor of safety to the
minimum stress values derived as in table 4.2 to take account of
such matters as rate and duration of loading, accidental overlead,
and size and shape of test spccimen, For timber and plywood in
bending and shear, a value of 2.25 has become acceptable. For
hardboerd an overall factor of safety of 3 is recommended by

FPPRL (England). A figure of 2,66 has been suggested for building
regulation purpcses in Sweden by Lundgren. Fig. 4.23 shows dif~
ferent beams of wood-hardboard with webs of oil tempered hard-
board.

The status of fibre building boiard materials as a whole should
benefit from their acceptance ar stress~beariig components. It
is obvious that a whole new range of structural applications of
both hardboard, medium hoard and insulating board is now becoming
possible.

Fibre building board is the most logical and competitive way of
using timber in sheet form and it also serves to help ‘woodworking
firms find a good and economic solution of using materials in the
building, ioinery and furniture industry.
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and 1967.
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Pigure ¢.5. Price index for a part of goods and services in Korway
Basis: 1947 = 100
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Pigure 4.11. The persanent swelling in thickness and lenith
expansion PDCE (0-3) (32-90% r.h.) for different types of board.

The hardboards are heat treated
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Pigure 4.15. Distribution of imprint depth resulte.




m 4.16. Fundamental {u"u of

ing and cupboard elements,
schematically described; 1 bLearing
slement, 2 supporiing eleaents,

) free standing elements and

4 covaring elements
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COMMANVE RACKING FORCES AND GERECTIONS /¥ VERTICAL LOAD OF 223 kN (8000 It)
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