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INTRODUCTION 
 
 
 
Fibre cement board (FCB) is a versatile green building material, strong 
and durable. It serves as a substitute for natural wood and wood based 
products such as plywood or oriented strand boards (OSB). The properties 
of FCB as a construction material make it preferable for use as a ventilated 
façade cladding for both newly built and renovated buildings, interior wall 
coverings, balcony balustrade panels, base course and chimney cladding, 
and enclosure soffit lining. FCB can be applied to unfinished, painted, or 
simply impregnated surfaces [1-3]. 

Fibre cement components have been used in construction for over 100 
years, mainly as roofing covers in the form of corrugated plates or non-
pressurized tubes. They were invented by a Czech engineer, Ludwik 
Hatschek (1856-1914) [4]. In 1900, he developed and patented a 
technology for manufacturing light, tough, durable, and non-flammable 
asbestos cement sheeting that he called “Eternit.” 

Fibre cement composite–compared to the components of concrete–
shows improved toughness, ductility, flexural capacity, and crack 
resistance. A major advantage of the fibre reinforcement is the behaviour 
of the composite after cracking has started, as the fibres bridge the matrix 
crack (matrix-bulk material, in which the fibres are dispersed). Then, the 
stress is transferred to the high-resistance system of fibres, capable of 
withstanding the load. Post-cracking toughness allows the use of FCBs in 
construction. Moreover, the fibres can reduce the unwanted free plastic 
shrinkage within the structure, decrease the thermal conductivity, and 
improve the acoustic insulation and fire resistance. 

For many years asbestos has been regarded as the most suitable 
material for reinforcing FCBs. White asbestos, a silicate mineral / 
Mg3(Si2O5)(OH)4 / naturally forms long and durable fibrous crystals with 
each visible fibre composed of millions of thin microscopic fibrils. It is 
found in many geological deposits throughout the world. 

The fibres reinforce FCB components only when added in a specific 
quantity (approx. 10% wt.) and are uniformly dispersed throughout the 
cementitious matrix. A highly complex procedure is required to achieve 
this goal under efficient industrial conditions. Ludwig Hatschek solved the 
problem by inventing a machine with a rotating sieve and a vat containing 
a diluted fibre slurry, Portland cement, and mineral components. A thin 
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CHAPTER ONE 

FABRICATION OF FIBRE CEMENT BOARDS 

KRZYSZTOF SCHABOWICZ  
AND TOMASZ GORZELAŃCZYK 

FACULTY OF CIVIL ENGINEERING, 
WROCŁAW UNIVERSITY OF TECHNOLOGY 

 
 
 

Introduction 
 
A modern process of FCB fabrication consists in laying thin paper-like 
films on top of each other until a desired sheet thickness is obtained [13, 
14]. The process distributes the reinforcing fibres in planar uniformity, 
taking the best advantage of the reinforcing fibres to increase the in-plane 
strength of the sheet. Thus, the strength of sheets made using this process 
is approximately 50% greater than the sheets formed to full thickness in a 
single action using a filter press or the extruding processes. In a process 
detailed below, a thin film formed from a diluted fibre slurry is usually 
0.25-0.4 mm thick and each FCB comprises a stack of these films. Thus, 
the final sheet consists of approx. 20-30 or more thin films. A large 
number of layers partially suppresses the imperfection of the considered 
method: the films formed on a sieve are not uniform in composition but 
due to sedimentation they have a fibre-rich side and a fibre-poor side. 
Additionally, 2.5-3 mm long fibres bridge the sieve holes, slightly 
blocking the feed of other particles and forming a fibre-rich layer. The 
portions formed last can be relatively fibre-poor. On this account, an 
advanced fibre orientation and distribution devices have been developed 
and introduced into the actual chain of FCB fabrication. 

Fig. 1-1 shows a flowchart of a sample fibre cement board production 
process. The particular sub-processes named in the flowchart are detailed 
below. 
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Fig. 1-1. Flowchart of sample fibre cement board production process. 
 

Figure 1-2 shows a sample flowchart of the technological process of 
fabrication of cellulose fibre cement boards, including seven zones 
corresponding to the specific production stages [12]. Fig. 1-3 shows a 
detailed diagram of zones no. 1 and no. 2 in order to outline their 
complexity. The moisture content of the board varies at each stage and is 
determined using methods described in the next chapter. 
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Fig. 1-3. Diagram of zones no. 1 and no. 2. 
 

The boards placed on the pallets are left to mature and are cured in 
steady thermal-moisture conditions, e.g., in special airtight tarpaulin tents 
(zone 5) for about 14 days. After that time, the boards obtain the proper 
bending strength, and some moisture is removed naturally. After the 
maturation period, the boards are transferred to a final drying oven (zone 
6) where they are subjected to three-stage drying at 180°C, 160°C, and 
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120°C, respectively at stage 1, 2, and 3. Then, the boards are cooled 
naturally for about 20-30 minutes depending on their thickness. This is a 
critical stage of the fabrication process. Boards with excessive moisture 
content are not fit for further treatment, such as impregnation or painting. 
At the last fabrication stage, the boards are trimmed, and, if necessary, 
their surface is ground at the edges (zone 7). 

Primary raw materials 

Table 1-1 shows the typical primary raw materials used in the fabrication 
of naturally maturing fibre cement boards. 
 
Table 1-1. Typical primary raw materials used in fabrication of fibre cement 
boards. 

Standard 
ratio 

 

type of raw material approximate 
composition 

Cement ~ 60% 
Cellulose (dry) ~ 8%  
PVA ~ 2% 
Kaolin or lime ~ 30% 
Total ~ 100% 
Additives & admixtures  
Hyperplasticizer ~ 0.1 l/t *) 
Didecyldimethylammonium chloride 
(DDAC) or bromide (DDAB) 

~ 0.1 l/t *) 

Perlite ~ 1 kg/t *) 
Mica ~ 1 kg/t *) 
Microsphere ~ 1 kg/t *) 
Antifoaming agent ~ 0.26 l/t*) 
*) l/t or kg/t = litres or kilograms per ton of finished product 

Properties of PVA fibres 

PVA (polyvinyl alcohol) fibres are a major component in the fabrication 
of naturally maturing cement fibre boards. The basic specifications of 
PVA fibres, based on the data for Kuralon (manufactured by Kuraray 
America Inc.) [40], are shown below. Table 1-2 shows the basic 
specifications of PVA fibres compared to other commercially available 
fibres. 
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Main advantages of Kuralon fibres: 
 
▪ non-toxic, 
▪ long-term presence on the market, 
▪ established manufacturing process, 
▪ high quality. 

 
Table 1-2. Specifications of PVA fibres compared to other commercially available 
fibres [40]. 
 

Parameter 
type of fibre 

Kuralon PET Nylon PAN PP Aramid Carbon 
tenacity 
(cN/dtex) 11-14 6-8 5 2-4 6-8 22 13-23 

Young’s 
modulus 250-300 80-

145 40-80 30-
70 

30-
110 

400-
700 

1190-
2370 

alkali resistance  X X X  X  

adhesion to 
cement  X X X X X  

weather 
resistance     X   

 = good,  = normal, X = bad 
 

Figure 1-4 shows micrographs of the cross-sections of fibre cement 
boards reinforced with different fibres. 
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