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	1. WOOD SUBSTITUTES
MODULE-1
BUILDING MATERIALS  AND CONSTRUCTION TECHNIQUES -V
 



	3. ? WOOD SUBSTITUTES
INDUSTRIAL  PRODUCTS AS SUBSTITUES FOR NATURAL HARD WOOD.
1. VENEER AND VENEER PLYWOOD
2. PARTICLE BOARD
3. HARD BOARD
4. FIBER BOARD
5. BLOCK BOARD
6. LAMINA-BOARDS
7. GLULAM
8. LAMINATES
9. CEMENT PARTICLE BOARD
10.E-BOARD
11.BAMBOO PLY etc.
 


	4. ADVANTAGES OF WOOD  SUBSTITUTES
Advantages of wood
substitutes
Environmental benefits
Stronger than wood
Weather resistant, durable
Corrosion-resistant
Termite fungus, rot, rodent-resistant
Fire retardant, self-extinguishing nature
Cost-effective than teakwood, GRP, PC
products and maintenance-free
Use in variety of applications: doors,
ceilings, flooring, partition, furniture.
 


	5. 1. VENEER PLYWOOD
•  Veneer plywood is commonly referred simply as
plywood. For making plywood, round logs are first
cut into logs of 1.5 to 2.5 m lengths.
Veneer/
Plywood
Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
• They are then steamed and veneers are cut from
these pieces with a wide sharp knife extending the
full length of the log.
• These veneers are glued together to form
plywood.
• Glue is positioned between each layer and each
layer is positioned at 90º.
• Generally, three or more veneers are glued
together with the grains crossing each other. This
cross graining increases the strength of plywood.
• There are many types of classification of plywood.
In the main classification, there are three grades:
ordinary grade, exterior grade and marine grade.
 


	6. MANUFACTURING PROCESS
• The  logs are first debarked and then cut
into peeler blocks. In order to cut the
blocks into strips of veneer, they are first
soaked and then peeled into strips.
• The wet strips of veneer are wound into a
roll, while an optical scanner detects any
unacceptable defects in the wood.
• Once dried the veneer is graded and
stacked. Selected sections of veneer are
glued together.
• A hot press is used to seal the veneer into
one solid piece of plywood, which will be
trimmed and sanded before being
stamped with its appropriate grade.
Veneer/
Plywood
Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	7. 2.PARTICLE BOARDS
• These  boards are made with particles of
wood (or other materials like rice husk or
bagasse obtained from sugarcanes
after crushing)embedded in synthetic
resins and subjected to heat with
pressure.
• Particle boards have many desirable
properties such as high density, high
surface hardness, abrasion resistance,
high durability, ETC
• Particle board is heavier than
comparable solid wood or plywood but
it provides broad and stable panels of
reasonable strength.
• It is commonly used for furniture making.
• They are available in thickness of 5-50
mm
Veneer/
Plywood Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	8. Veneer/
Plywood Particle Hard  Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	9. 3.HARD BOARD
• Hardboard  is made from wood that is
pulped and compressed to make sheets
usually 3 mm thick.
• The face surface is smooth and hard and
the opposite side is rough with pattern or
cross lines.
• It is classified in CPWD specifications into
three following types:
(1) Medium hardboard (density 480-800
kg/m) available in 6 mm, 8 mm. 10 mm
and12 mm nominal thickness
(2) Normal hardboard (density 800-1200
kg/m°)
(3) Tempered hardboard.(Hardboard
specially treated for strength, density
and water resistance)
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	10. • The normal  and tempered
hardboards are available in 3
mm, 4 mm, 5 mm, 6 mm
and9 mm, and 12 mm
thicknesses.
• The width of hardboards is
usually 1.2 m and lengths 1.2
m.1.8 m, 2.4 m, 3.0 m, 3.6 m.
4.8 m and 5.5 m.
• The tolerance allowed is +3
mm. Only tempered quality
as mentioned above should
be used for door shutters, etc.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	11. 4.FIBER BOARD
• The  technology used to make
fibreboard is a combination of those
used for making particleboard and
hardboard.
• For making fibreboards, wood chips
are steamed to separate the fibres
from each other.
• These fibres are blended with resin
and wax and turned into sheets by
passing through a pressing machine
under controlled heat, and pressure.
• These boards are available in
thickness of 25 mm to 32 mm and as
sheets 2.44 m x 1.22 m.
• Medium density fibreboards are called
MDF particle boards. They are suited
for mass production of furniture,
cabinets, etc.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	12. Wood chips, shavings,  and sawdust typically make up the
raw materials for fiber board. However, with recycling and
environmental issues becoming the norm, waste paper, corn
silk, bagasse (fibers from sugarcane), cardboard, cardboard
drink containers containing plastics and metals, telephone
directories, and old newspapers are being used.
Panels can undergo a variety of finishing steps depending
on the final product. A wide variety of lacquer colours
can be applied, as well as various wood-grain patterns.
For example, laminating machines are used to apply vinyl,
foil, and other materials to the surface.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	13. 5.BLOCK BOARD
• Block  board is also known as batten
board or solid-core plywood.
• Block boards are thicker than most of
the ply woods and have a core made
of strips of wood each not exceeding
25 mm in width, laid separately or
glued or otherwise jointed to form a
slab with the direction of the grains of
the core blocks running at right angles
to that of the adjacent block.
• The slab is then glued between two or
more outer veneers on either side.
• Thicknesses are from about 19 mm
upwards.
• They are suitable for items like table
tops, door panel and similar pieces of
large areas
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	14. Followings are the  steps of block board processing:
1. Slicing
The logs of timber are
sliced at first for
making the raw of
blocks. Strips may be
25 mm.
2. Rotary Cutting
For outer layer, logs
are cut at rotary
cutting. Thus veneer
for coating is
obtained.
3. Gluing
To attach the slices glue or adhesives are used
eg: Urea formaldehyde, Phenol formaldehyde
which is called plastic resin. Exterior grade block
board requires phenol formaldehyde. Gluing is
done under high pressure.
4. Drying
The blocks are dried to reduce the
moisture as well as water content left
inside blocks. For drying the blocks
are kept before the sun. The moisture
content is reduced to 10-12%. After
proper drying, they are ready for
making a sandwich.
5. Attaching
Blocks are attached together
used softwood or hardwood as
required for interior or exterior
grade required.
6. Finishing
Final finishing giving
lamination, a coating
is done
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	15. 6.LAMINA-BOARD
• When the  core strips
consist of a core made
up of large pieces of 80
mm width, it is called
blockboard or batten
boards.
• On the other hand, if the
core consists of strips
each not exceeding7
mm in thickness, it is
called lamina boards
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	16. 7.GLULAM
• Glued and  laminated wood is called
"Glulam" (GLULAM). It is not made of
veneers but with solid wood.
• Solid wood is glued to large sections.
Components made from this process are
especially suitable for support of long
span roofs for sports stadiums, indoor
swimming pools, sheds for chemical
factories, etc.,
• where other materials like steel cannot
last long. They can be used as beams of
many shapes including curved
members.
• The timber sections are first dried in a kiln.
They are then machined to form
interlocking V cuts across the width and
the end sections of each piece.
• Suitable glues are then applied and the
pieces are forced together under
longitudinal pressure while the glue
cures.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	17. Veneer/
Plywood
Particle Hard Fiber  Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	18. 8.LAMINATES
• Laminates are  the products made
by bonding together of two or
more layers of materials.
• Products such as plywood, glass
laminates, composite glass
laminates all come under this class
Special laminates from plastics are
also available in the market.
• These can be glued to wood to
make the surface aesthetic as well
as heat-resistant.
• As these laminates come in large
width furniture like large table tops
can be made of joined wood
pieces and covered
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	19. Step 2: Drying  the papers
Step 1: Soaking the paper in
resins
The brown paper(such as the
one used for brown paper bags)
that is going to form the bottom
side or base of the laminate is
soaked in a tub that is filled with
phenolic resin.
This is followed by a drying
process in which the soaked
papers are allowed to dry. After
the drying is complete, the
paper which earlier was easy to
tear acquires new physical
properties. It becomes stiff and
brittle.
Step 3: Cutting
The hardened rolls of paper are
then cut to the desired sizes by
the cutting machines. In India,
the standard or most common
size for laminate sheets is 8'x4' (8
feet by 4 feet).
Hard press these papers
together under high pressure
and temperature. It is the reason
why decorative laminates are
often referred to as HPL and
HPDL (High-pressure decorative
laminates).
Step 4: High-pressure pressing
and bonding
Step 5: Sanding the
non-decorative side
In the final step of the process,
the bottom side (non-
decorative side) is uniformly
sanded by a sanding machine.
Samples of the finished
products may be subjected
to standard quality tests for
laminates as per norms
Step 6: Testing, Packing
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	20. 9.CEMENT PARTICLE BOARD
•  Cement Particle Boards are also known as
CP Boards
• It is made from a mixture of wood particles
and cement.
• Cement board adds impact resistance and
strength to the wall surface.
• It is not actually waterproof, but it is highly
resistant to absorbing moisture and has
excellent drying properties
• Suitable for external and internal use, and it
is ideal for ceilings, floors, insulation and wall
partitioning.
• composed of wood chips, Portland
cement, additives and water and can be
manufactured in 6mm up to 24mm
thicknesses.
• All boards offer sound insulation, water and
frost resistance along with easy installation.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle
E-board
Bamboo
Ply
 


	21. Veneer/
Plywood
Particle Hard Fiber  Block Lamina Glulam Laminate
Cement
Particle
E-board
Bamboo
Ply
 


	22. 10.E-BOARD
• Another form  of cement board.
• E board is a cement cellulose fibre board used
for false ceiling partition.
• composed of cement, silica sand and wood
pulp. Reinforced fiber cement products such as
fiber cement board are manufactured using
the ‘Hats check Process.
• Used instead of gypsum board. This kind of false
ceiling done at wet and ceiling damaged
areas.
• Fiber cement board is a composite of cement
reinforced with cellulose fibers. This is also known
as Water proof false ceiling.
• This material used to cover and Interior and
exterior of a building in both residential and
commercial Applications.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle E-board
Bamboo
Ply
 


	23. 11.BAMBOO PLY
• Bamboo  plywood is a strong building material that is increasingly used as an alternative
to more traditional hardwood.
• engineered bamboo can be divided into two main groups; "laminated bamboo" and
"strand woven bamboo“ Panels similar to OSB, MDF, particle board, mat boards etc.
Laminated bamboo plywood is made from flat rectangular bamboo strips that are cut from
the bamboo stem. These strips or "slats" are then glued together either horizontally (plain
pressed) or vertically (side pressed).
1)LAMINATED BAMBOO
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle
E-board
Bamboo
Ply
 


	24. LAMINATED BAMBOO MANUFACTURING  PROCESS
1)Selecting bamboo poles
Bamboo poles with an
average diameter of 9
cm are selected for the
production of
engineered bamboo
products. These are cut
into lengths of 250 cm.
2)Splitting bamboo poles
The bamboo poles are
placed in a special
machine which converts
them into rough bamboo
slats.
3) Planing bamboo slats
The bamboo slats are
initially still very irregular
in shape and structure.
To eliminate their green
outer layer and internal
nodes, the slats are
planed in the
dimensions 22 x 6 mm.
4)Boiling bamboo slats
To protect bamboo from
future insects attacks or
fungi, the slats are boiled in
hydrogen peroxide for ± 7
hours. This treatment has
the added advantage that
it bleaches the strips which
results in a uniform natural
colour.
Veneer/
Plywood
Particle Hard Fiber Block Lamina Glulam Laminate
Cement
Particle
E-board
Bamboo
Ply
 


	25. 5)Carbonizing
Bamboo strips are  carbonized in a high-
pressure tank for several hours. The
combination of heat and pressure releases
natural starch in bamboo strips which gives
it a typical brown caramel colour.
6)Drying and sanding
After the boiling / carbonizing treatment,
bamboo strips are dried in a kiln for about 5
days until they reach a moisture content of
approximately 8-10%. Once dry, the bamboo
strips are sanded to their final 20 x 5 mm
dimensions.
Plain pressed
7)Plain pressed
After quality checking they are processed
into panels. In a "plain pressed" panel the
bamboo strips are pressed together facing
up. This results in a 1-ply where the pattern
and characteristic of the bamboo nodes are
clearly visible. Plain pressed bamboo
plywood has a thickness of 5 mm.
Plain pressed
8)Side pressed
In a "side pressed" panel the bamboo strips
are pressed together vertically. This results in
a 1-ply where the pattern and characteristic
of the bamboo nodes are not clearly visible.
Side pressed bamboo plywood has a
thickness of 20 mm.
Plain pressed Plain pressed
9)Cutting to size
A band saw is used to convert 20 mm side
pressed plywood into thinner panels. This way
the individual sheets can be used to build 3-5-7
or 9-ply bamboo panels.
10)Sanding
Sanding is the final step in the production
process to accomplish a perfectly flat a
smooth surface.
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	26. For strand woven  bamboo largely the same steps apply as with laminated bamboo except
that the strips are not glued together horizontally or vertically. Instead, raw bamboo strands are
used which are compressed under high pressure to create a new "composite" material.
STRAND WOVEN BAMBOO
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	27. STRAND WOVEN BAMBOO  MANUFACTURING PROCESS
From strips to strands
1)From strips to strands
After boiling or carbonizing the bamboo strips as previously
described in step 5-6, the strips are crushed into rough fibrous
bamboo strands
2)Adding glue to bamboo strands
The bamboo strands are soaked with glue before putting them in
the press.
From strips to strands
The bamboo strands are placed in a massive industrial press
and compressed with a pressure of 2,500 tons.
to strands
3) Compressing 4)Cutting to size
Strand woven bamboo panels are available in a maximum
thickness of 20 mm, otherwise they would become too heavy. 30-40
mm thick panels are sawn into smaller boards of max 10-30 cm
wide. These bamboo planks can then be processed into bamboo
flooring, decking or siding.
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