Wood Wool Cement Boards

Properties, applications and production technology

Wood Wool Cement Board (WWCB) is a versatile
building material made from wood wool and
cement. WWCB has been available in certain
countries in Europe for some seventy years now,
but it was in the 1950’s that demand began to
increase rapidly, both in European and other
countries throughout the world.

The worldwide acceptance of Wood Wool Cement
Board proves its versatility and, not least important,
its durability in any climatic condition. The main
characteristics are:

Fire resistance

Wet and dry rot resistance

Termite and vermin resistance

Thermal insulation

Acoustic performance — sound absorption
Acceptance of a wide range of finishes

Fire resistance

WWCB has been tested and classified B1 (non-
readily ignitable) according to the German DIN
4102 standard. As an example: when a 50 mm
thick unfinished WWCB s fixed directly to a steel
reinforced concrete floor of 50 mm thick, the fire
resistance of this floor is increased from less than
30 minutes to 3 hours

Wet and dry rot resistance

Because the wood wool has been mineralized by
the cement, moisture loses its effect on the board.
The boards can even be applied in moist
conditions like ceilings in indoor swimming pools.

Thermal insulation
Because of its relatively low density, WWCB has
good thermal properties. The maximum thermal
conductivity ( z) for boards of 25 mm thickness is
0.090 W/(m.K). For 2- or 3-layer composite panels,
2 Will not exceed 0.040 or 0.045 W/(m.K), when a
core of respectively rigid foam (e.g. polystyrene) or
mineral fibre has been applied.

Acoustic performance

The unfinished WWCB has very good acoustic
properties since the open surface structure allows
for a high level of acoustic absorption. This is
illustrated in Figure A for different board types and
different constructions.

Line A of this graph represents a 25 mm board
fixed directly to a concrete substructure.

Line B is a 25 mm board fixed with 24 mm space
between the board and the substructure.

The board for line C is a composite panel of 50 mm
wood wool and 40 mm mineral wool fixed with a 40
mm space between the board and the
substructure.
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Figure A: acoustic performance of WWCB ceiling panels

Finishes

Wood Wool Cement Board accepts all kinds of
conventional rendering, plastering, decorative
materials and mastics. Acoustic ceilings can be
spray- or roll-painted to retain the acoustic
properties of the board.

Density and strength

The maximum density and minimal strength of
WWCB have been defined as in Table 1
(according to DIN 1101):

Thickness | Mass | Density | Flexural | Compressive
(mm) (kg/m?) | (kg/m?) strength strength
(N/mm2) (N/mm?)
15 8.5 570 1.7
25 11.5 460 1.0 0.20
35 145 415 0.7
50 19.5 390 0.5
75 28 375 0.4 0.15
100 36 360 0.4

Table 1: Board properties
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Board sizes and types

In most European countries WWCB has been
produced according to the German DIN 1101
standard, which advises a width of 500 mm and a
length of 2000 mm. Nowadays in Europe boards of
500 mm and 600 mm wide are produced, with
lengths from 2000 to 2500 mm. Outside Europe
also widths of 610 mm (2’) and lengths of 2440 mm
(8) are common. In fact, each WWCB plant is
designed to produce a fixed width whereas the
length and thickness of the boards produced can
be varied. It should be noted that for each board
size and thickness a separate set of moulds is
required. The number of moulds needed depends
on the number of boards and the variety of board
sizes to be produced per day.

The following types of Wood Wool Cement Boards
are common:

1. Normal WWCB

2. Acoustic WWCB

3. Composite WWCB
4. High Density WWCB

The normal WWCB slabs are produced from 3-5
mm wide wood wool, using grey cement as a
binder. They are mainly used for various kinds of
thermal insulation, roofing and stuccoed
partitioning walls.

Figure B: Acoustic WWCB ceilings in a City Hall

Because Acoustic WWCB tiles or panels remain
visible they are usually produced with small wood
wool (0.75 — 2 mm) to enhance the appearance.
Furthermore, the boards are spraypainted in
colours matching the interior and/or produced with
magnesite or white cement instead of grey cement
to give the boards a natural look.

The composite panel is a 2- or 3-layer panel with a
core of a thermal insulating material, e.qg. rigid
foam or mineral fibre (‘Rockwool’). The thickness
of the core usually varies from 15 to 140 mm, while
the outer layer(s) of WWCB have a thickness from
5to 20 mm. This way the thermal insulation value
improves considerably.

High Density WWCB (EltoBoard) is a board which
has been pressed to a density of 1000-1100 kg/m3.
This results in a board with a higher strength and
an increased resistance to climatic conditions.
Unlike normal WWCB, HD-WWCB (EltoBoard)
does not necessarily require a mortar (stucco)
base for several interior and exterior applications.

Applications

The versatility of WWCB is illustrated by the wide
range of applications worldwide. These include:

Flat and shallow pitch roof decking
Long span (up to 6 m) roof decking
Wallling for all types of structures
Thermal insulation

Acoustic ceilings

Permanent shuttering of concrete
Low Cost Housing

In certain countries the board, in combination with
other materials, offers an economic and fast
method for the construction of Low Cost Houses.
Especially High Density WWCB has its main
application in Low Cost Housing projects.
Generally it is used with a timber, steel or concrete
frame in which WWCB provides the external
walling and partitioning. With a finish of roofing felt
normal WWCB boards can also be used for
roofing. Alternatively roofing shingles of HD-
WWCB (EltoBoard) may be applied.

More information about Low Income Housing
systems and other applications is available on
reguest.
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Eltomation plants for the manufacture of WWCB

Production process

Wood logs are cut into blocks of 50 cm length.
These blocks are shredded to long wood wool
strands. The strands are dipped in a salt solution to
improve the setting of the cement. The wet wood
wool, together with cement powder, is fed into a
continuous mixer. From the mixer the mixture is
transported to the distribution machine, which
spreads a continuous mat of material onto plywood
moulds. After having passed a pre-press roll, the
moulds are separated by a circular saw and
stacked. The stacks (kept under pressure) are
stored for 24 hours for setting of the cement. After
this initial setting stage the boards are taken from
the moulds for further curing, while the moulds can
be cleaned and oiled for re-use.

Plant types

Eltomation supplies various types of plants with
different levels of automation and capacities.
Because of a modular design each customer can
be supplied with a tailor-made plant, optimizing
capacity, automation level and initial investment.
All plants can later be upgraded to a higher level of
automation and capacity without major changes to
the existing equipment and plant layout, as
illustrated in Table 2.

The initial plant type (Phase 1) is based on a
production capacity of 30 m? of finished board per
shift (7 hrs actual production). By adding more
wood wool machines the capacity can be
increased to 60 m3/shift. Likewise, by adding more
equipment the capacity can be expanded up to 165
m3/shift in a fully automatic production process
(Phase 1V).

In addition to the processes in Table 2, following
machinery can be supplied with all Phases.

These include:

a Clamping Press for pressing normal WWCB
to high density boards

a fully automatic Trimming Station for trimming
the finished boards to their final size, and

a second Distribution Machine to enable the
production of 3-layer composite panels.

Usually several parts of the plant, such as moulds,
cement silo’s and normal conveyors, can be
provided by local suppliers. For these parts
specifications and/or drawings are supplied by
Eltomation.

Production capacity

The production capacity depends on the number of
Wood Wool Machines installed. As a rule, adding 2
Wood Wool Machines leads to a capacity increase
of 30 m3/shift. When adding productions capacity,
some processes that were done manually before
have to be automated because the speed of the
production line increases. In Figure C plant
capacities are listed for several board thicknesses
when producing with 4, 6 or 8 traditional or with
one automatic rotating (Eltomatic) Wood Wool
Machines.
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Figure C: Production capacity

Process

| Phase 11| P3¢ | phase iifPhase v
( =manual, = automatic IH-A
Capacity (m3¥shift) 30-60 | 60-90 | 90-150 165
Wood Wool Production
Logging Saw
Wood Wool Shredders 2-4 4-6 6-10 | Eltomatic

Wood Wool Submersion

Dosing and mixing
Wood Wool dosing
Cement supply
Cement dosing

Mixing

Mix forming

Distribution of mixture

Mould transfer

Separating Saw

Piling Press

Mould Handling
Mould stripping

Mould cleaning & oiling

Table 2: Level of automation
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Raw materials

The raw materials for WWCB are round wood
(logs), Portland cement, water and a small amount
of salt solutions. In the northern hemisphere mainly
Pine and Poplar are used, in some other countries
Eucalyptus is the main species. In general
hardwood is less suitable. In case of any doubt
Eltomation can test the wood species intended to
be used. For these tests we need a few blocks of
25-27 cm length and a diameter of 10-25 cm. The
most common kind of cement used for WWCB is
Portland cement (e.g. OPC 350). Also white
cement and magnesite (caustic magnesium oxide)
are used in Europe. This Gives the boards a lighter
colour.

The salt solution depends on the wood species
used. Commonly used solutions include Sodium
silicate, Magnesium chloride, and Calcium formiate
(‘Cefkaform’).

The consumption of raw materials is listed in

Table 3, based on production of 7 hours (1 shift)
and standard board dimensions of 2440 x 610 x 50
mm.

Power consumption

The power consumption depends on the level of
automation and is listed in Table 4 below.

Plant type — no. of Wood Capacity | Approx. Power
Wool Machines (m3/shift) | consumption (kVA)
11-2 30 120

11-4 60 160
11A-4 60 180
111A-6 90 220
111-6 90 260
11-8 120 300
111-10 150 340

[\ 165 380
Clamping press - 17
Dust Extraction System - 20

2" Distribution Machine - 6

Table 4: Power consumption

Personnel requirements

The number of personnel required increases with
the plant capacity. However, when more processes

Capacity \\//\/V%%(Ii Cement Water | Chemicals in the plant are automated, the number of
(m¥shift) | (tonnes) | (tonnes) (m3d) (tonnes) personnel decreases again.
Table 5 lists the approximate number of required
30 3,6 7,2 3,6 0,3 ; ;
personnel. This table does not include
90 108 2L7 108 08 management and administrative personnel.
120 14,4 28,9 14,4 1,0
165 20,0 40,0 20,0 1,4 Function Plant type
Table 3: Raw materials consumption Phase | Phase | Phase | Phase
-4 NA-6 | 11I-10 IV
Material preparation 7 11-12 8 3
Production line 5 4 2 2
Land area and building Stripping 5 7 1 1
For a Wood Wool Cement Board plant usually a Trmming > 6 4
land area of roughly 10.000 m? is recommended. Maintenance / General 23 23 3 3
The required dimensions of the building area are Total number of personnel | 24-26 | 30-32 18 9

as follows: width 18 m (23 m at the Wood Wool
Machines section), the length varies from 60 to 72
meters, depending on the plant type chosen. When
expanding from one Phase to another, the building

might need to be extended. The existing machinery

remains in place, while the additional Wood Wool
Machines are paced in an expanded section of the
building.

Table 5: Labor requirements

Figure D: Low Income House, Philippines. Walls,
floors and roofing shingles of HD-WWCB (EltoBoard)
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