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Background Sector Pereentage | Indian wood trade
INDIA has been losing about 50,000 Construction 23 During 2013-14, Indian hardwood and
hectares of forest cover per year and Pulp 23 softwood impotts were valued at $2.1
hence wood imports have become more gﬂ:o_d §° billion (around 12,500 crore). This figure is
l'mpg?ta:lizar ﬁnd:eds v;ee f;w 1.m(1;ci>r.ts sz’:f . likely to grow from 10% to 15% each year
combine wood and softwoad lags Industrial 22 due to GOI commitment to projects such
and hardwoed'and solftwood lumber is a8 potts, ($30 billion or about Rs. 1,80,000
aroe;id!f.ﬁ.miﬂleec;bl.celeﬁc;smaed is N ;1:(1)11:::), rai]wal))rs % 12
sourced from countries such as Malaysia - » on of abot
(33%), New Zealand (23%), MyanZ:ar Indian Wood Consumption %4 7;,05%1;, h?;h;agur';la?ez
(23%), Costa Rica, the Ivory Coast, cortidors ($90 billion or
Ecuador, Ghana, US, Europe, Canada. about Rs. 5,40,000) over
In 2013-14 Myanmar alone shipped 1.6 next five years apart from
million tons of high quality teak to . private consumption.
plywood peelers in India. Now wup Out of six major
Myanmar has banned log exports. —.- i:':t:;“':g sectors as mentioned
Maleysm. has 0.5% of total hardwoed ) B Fumiture above plastics play a vital
mver}li;ory 2111/ t}fl:ﬂ lworld and yet | Windustrial role in offering substitute
contributes 25% of alllog exports. | five sectors barring the
These l.mports feed 26,000 saw millg o 7 I" Pulp sector. Hofrever
and 2500 plywood and veneer factories - “‘ plastics can offer
inIndia. 92% of all impotts of wood have T— substitute for currency

been round logs. With Myanmar and
Malaysia banning export of wooden logs
there may not be enough wood available
to these operators. A log ban in Malaysia
would have devastating consequences in
India,

New Zealand is third major supplier
of softwood logs to India, However
New Zealand is more focused on China
which imports 40 million tons as against
6.5 million tons imported by India.

Indian wood requirement

Following are the major sectors of
wood consumption in India

notes. RBI is already
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design plays 2 vital rele. All players need to
work cohesively for success. The real life
scenario in the plastic industry is however
different for example lot of machines have
got added for making plaste lumbers
because machines are available cheap but
productsare not seenat the market end.
Product Innavation will come through
fresh thinking., Plastic processing
technologies such as rotomolding, foamed
PVC in rod, slats, sheet form for making
fumiture in place of wood for carpenters,
Polypropylene with multilayer
honeycomb sheets 1o rcplace plywood in
construction for part1t10mng and
shuttering applications. This is only a
partial list to address the shortage of wood

Indian paper industry

The Indian paper industry is estimated
between Rs 30,000 to Rs 35,000 crore and
accounts for over 2.5% of the world's
paper. The paper industry in India,
comprises of more than 800 mills and
provides direct and indirect employment
to 1.3 million people. For past ten years
from 2000-2010 paper consumption in
India has grownatra CARG of 9.93%,

The industry is éxpected to eross 20
million tons by 2020 and 40 million by 2030
with an annual growth rate of 7- 8 per cent.
Per capita consumption of paper has
increased from 5 kg per annum in 2003 o
12 kg per anoum current compared to the
wortld average of around 50 kg and 40 kg
for the Asia Pacific region. India shares 2%
of global paper production and it is one of
the high priotity industty of Government
of India.

National Forest Policy 1988 wiggered a
major transition in raw material sourcing
for Indian Pulp & Paper Industry. The
traditional dependency on state forests hus
been progressively replaced by dependence
on farm forestry. On average the industry
in India uses only 3.5% of the total wood
from forests However, the potentml for
consumption in Indiz positions the
mclustry for major expansion in ¢nsuing

The major sources of domestie

production are
& government owned forest and
plantations

® farm/agroforestry
®  private plantation

The total industrial demand for wood,
in terms of round wood equivalent (RWE)
is expected to rise from 58 million cubic

meters in 2000 to 153 million cubic meters
in 2020,

The productivity of timber in India is
only 0.7 m'/ba‘year whereas the world
average is 2.1 m'/hafyear. The rising
demand for RWE would wigger loss of
dense forests and valuable biodiversity.

In the absence of suitable envirenmental
safeguards, these operations can result in
several social and environmental problems
mcludmg destructlon of troplcal forests,
habitats, and loss of biodiversity. This is
particularly relevant in the case of
Southeast Asia where plantations for the
pulp and paper sector are resultng in
destruction of tropical rainforests, illegal
felling and forest destruction.

In Northern Europe, forests are

growing than being harvested. In fact the
annual surplus of growth over harvestis 2
staggering 252 million cubic metres —
roughly 30 times the UK's total annual
consumption of wood.
Furniture market

This is a fancy sector which demands
product innovations 1o AtrAct consumer
atention. Overall, furniture, décor and
home finishing market in India is around
Rs. 1.2 lakh erore. Furniture market is
around Rs. 60,000 crore and 91 % of this
matket is in unorganized sector. The
organized market which is 9% includes
brands such as Godrej Intetio, Home
Center, Home Town, Home Stop, Durian,
@Home etc. However with on line retailers
this will change overa period of time.

Online retailers enjoy hefty marging of
50 to 75% in furmiture, home décor and
furnishing category. 4% of this margin goes
inte four layer packaging and 6% in
shipping. Furniture manufacturers who are
in unorganised sector make less muargin of
maximum 15%. Most online retailers sell
unbranded furniture which is made by
craft.smen spread all overthe country.

happening after 7 p m.48%ofs=.lelsm
South India mostly Bangalore followed by
Delhi and Mumbai around 20%. This s
néw demand ¢coming in via onling retailers
who products of unorganized sector at
hefry margins,

There must be some attention given to
the fact that this Rs. 60,000 ¢rote per year
industry must be employing lakhs of
people who work every day with
hardwood and softwoed, plywood and
particle boards which is their primary form.
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plastics. Wood is a gift of nature which
needs to be preserved in the forestareas.

In past plastics industry has worked on
such projects such as Plasde Ivory for
reducing killing of elephants
(unformunately it still continues but much
reduced). This project was called * Beauty
w1thout Cruelty n  pat. Th """
sold at the ma.rket place. These roducts
also have li.mitations due o the lomlized
exotherm while making and the
differential shrinkage in spite of using
many novel low profile additives ete.
Natural Ivery does not chip off while
carving miniatures while synthetic Ivory
does show it limitaton. This cleatly
shows that nature is superior to all the
intelligence human being has.

Similarly, to save wood, plastic
industry should create plastic wood and
give the same to craftsmen to work and
create new products, Synthetic Wood will
have its limitations but Plastic industry
can bring in the best of products using
injection melding, blow melding,
rotomolding and extrusion processes.
This paper also discusses various products
made using different processing
technologies.

Wood replacement by plastics

Plastic industry has been promoting
alternate product in this sector such as
plastic chair, tables ete. which are
predominantly made out of
Polypropylene. These products are made
by Injection Molding process. PVC
profﬂes are used for wmd0ws, doors md

made by extruston process These are
factory made products where traditdonal
craftsmen have nothing to contribute. The
abjective of this paper is to elaborate on
wood look alike plastic material which can
be handled by designers and craftsmen
who can ereate various fabricated
products, Plastic Wood can be created by
process of extrusion,

Plastic lumber industry
The plastic lamber industry, as well as
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composite decking, has experienced
substantial growth over the last ten years in
developed world, largely due to its
increasing popularity as a low-
maintenance, long lasting alternative to
wood. There are many varieties of lumber
which are made from reeyeled and virgin
plastics with or without fillers but made in
nice colors.

Recyeled plastic lumber is perfect for
most outdoor applications and utilized by
industry, and manufacturing for OEM
projects, park and recreation, government
and agriculture,

Plastic lumber's combination of
longevity and consumer friendliness makes
it the leading alternative to wood, conerete
and metal building materials.

Its resistance to decay and ability to
withstand severe weather ensures 2 lifetime
of use, without sacrificing the look of the
product. In half a century, recycled plastic
lumber will look as good as new. Plus, no
maintenance or replacement is needed
which relieves the consumer of both a
financial and physical burden. Plastic
lumber remains impervious to rot, mold,
mildew, insects, water and other decay.
While the initial cost of recyeled plastic
lumber is higher, the product is 2 better
value over time.

coniferous trees which are evergreen, such
as pine and spruce. Hardwood comes from
broad-leaved trees such as oak and poplar.
These trees shed their leaves oncein year.

Botanically, hardwoods are
angiosperms; their seeds are enclosed in the
ovary of the flower. Anatomically, hard
woods are porous as they contain vessels.
Most tropical woods are hardwoods.

Botanically, softwoods are
gymnosperms or conifers; their seeds are
not enclosed in the ovary of the flower.
‘Anatomically, softwoods are nonporous as
they do not contain vessels.

Factors that determine the strength
classification of timber include species,
density, slope of grain, knots, ring width
and defects such as checks, splits and rot.
Other important factors for strength
include timber moisture content,
temperature and load duration.

Cross sectional diagram of
Timber

Young tree primarily contains sapwood
which functions as sap conduction and
food storage. The inner zone which is
darker in color is called heartwood. The
function of the

heartwood is to
provide mechanical
support for the tree.
Sapwood should be
regarded as having low
resistance to fungal
decay or insect attack

The uses for Recycled plastic lumber is
only limited by imagination. It can be used
for decks, docks, landscaping, outdoor
furnitureand much more.

Plastic industry has created plastic
lumber which is used outdoor however it is
also necessary to create products which are
more elegant for indoor useand thereforeit
is necessary to understand wood
propetties.

Structure and properties of
timber

Timber is a natural organic cellular
material. It can be harvested, sawn, dried
and finished to meet the requirements of
the construction, furnivare industry.
Timber can be described as either softwood
or hardwood. Softwood comes from
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(b)

(d)

(a) mold discoloration; (b) brown rotted
pine {(note the dark color and cubical
checking in the wood);

{c) white rot In maple (note the bleached
appearanca); (d} soft rotted
presarvative-treated
pine utlliity pole. {note the shallow depth
of decay).

Mold and fungl attack on wood.

The more common types of damage
caused by wood attacking insects are
shownin following pictures

regardless of species.
——
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A. Pith (Iﬁe"?'zfaﬁ?ﬁfﬁ.ﬂ'iﬁﬂ:ﬁﬁin
B. Heartwood excrement and soll.
C. Sapwood
D. Cambium
E. Bark

Decay of wood

Following figure gives four types of

decays in wood caused by fungi
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of termite attack.

Powder-post beetle attack; exit holes
usually filled with wood flour.

Carpenter ant attack; neétlﬁg galle'rles
usually cut across grain and are free

Beetle attack; feedihj
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e of residue and
darkly stalned.

Tetmites superficially resemble ants

in size, general appearance, and habit of
living in colonies. From the standpoint of
their methods of attack on wood, termites
can be grouped into two main classes: (a)
ground-inhabiting or subterranean
termites and (b) wood-inhabiting or non-
subterranean termites. Ground-inhibiting
termite attack is normally faster.

Marine Borer Damage

Damage by marine-boring organisms to
wood structures in salt or brackish waters is
practically a2 worldwide problem. The
rapidity of attack depends upon local
conditions and the kinds of borers present.

Plastic industry should develop
products to address this situation and hence
the concept of Plastic Wood.

Plastic wood

Zero maintenance Superior Aesthetics,
Termite proof, no attack by soil bacteria,
Water resistant, Not inflammable, Light
weight, High Strength are some of the
advantages plastic wood can offer over
conventional wood. Following are some of
the examples

Plasticcane

Plastic cane can be made with foamed
PVC and wood flour to match the cane
density. PVC has an advantage that it can be

Wood Replacement

varnished easily with varnishes that are
normally applied to cane furniture. WPVC
thus produced can be bent easily using
kerosene lamp. Craftsmen who normally
use cane for making cane have used such
product to make cane furniture as seen in
the photographs below. Since it is foamed
the chairs made are aslight as made of cane.
In India cane is not available easily due to
depleting forest cover. This would be
alternate material for thousands of
craftsmen and artisans whose livelihood
depends on availability of natural product.

Plasticslats & plywood

Hard wood as well as softwood is used
in making these slats. These are normally
small pieces coming from saw mill. Thisisa
profile extrusion and foaming is done while
extruding these profiles so that the density
is similar to wood.

Process of making plywood is known
however plastic plywood hasbeen made by
making a foam board with density
matching the wood density.

Most properties of wood such as cutting
sawing, planning as well as screwing and
nailing and nail holding capacity comes in
these synthetic plastic material.

Following pictures show plywood and
the slats and the furnitare made from basic
plastic wood.

F

Plastic Slats

Size:- 6’ X 4' WPC Sheet
Thickness:- 6,12 &£18mm

Plastic Plywood

Furniture from plastic

= =

&  Termite proof
®  Waterresistant
e Notinflimmable

Advantages
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Wood Replacement
®  Recyclable 7?
®  Lesswastage _ Bending Modulus, MPa
®  Less machining required
®  Energy saving. 1004
. _ 80
Plastic wood and natural
wood 60 -
Wood plastic composites as shown 40 -
above are based on commodity plastics
and this fact should not be forgotten 20 4 B Minimum
while making use of Plastic Wood. Wood W Maximum
is a commonly used construction 0 -
material in many parts of the world
. F o e @ @ &+ R
because of its reasonable cost, case of P, & o o @ W ¥ ‘Q_\S@legb'b Jv\-‘-?{\g‘b'a <+
working, attractive appearance and & & &° & & b‘i\‘*\ q@é b\i\‘o & & & Gi*‘('\
adequate life if protected from moisture & & & g -odb\ {‘Po bqq obﬂl qul
and insects. However, forests are a \‘\q:’k 9'50 & .\,;@a ‘,bob ¢ 4\"0 R
valuable natural resource that must be ¥ &f Q@'f“ 2
conserved. As good a material as wood Q¥ &
may be other materials should be ot
cons1de_red f1_rst, s‘1mply on 2 .
conservation basis. Plastic wood would i
play important role in conservation of Table 2:. Selected properties of extruded wood-plastic products
our forests. Following are the major Compression Dowel bearing
characteristics of wood. Tensile strength strength Bending strength  Bendingmodulus  Shear strength strength
Composite (MPa(binD) (MPa(bind) (GPax10°bin)  (MPa(bin)  (MPa(lbin®)  (MPa(lbin)
o Polypropylene 200(2900)  35.2 (8,000) 3.49-5.97 222608 220(3.190)  84.8(12,300)
Wood characteristics PRy (0506-0866)  (3.220-8.820)
High-density 55-152 11.7-269 1.79-517 103-25.5 77-103  357(5.180)
. R T o polyethylene (800-2.200)  (1.700-3.900) (0.260-0.750) (1500-3.700)  (1.130-1.500)
Str_ength in .w.oo_c.l is its 3}3_11“5}_' to resist et
breaking when it is used in beams and Polyvinylchloride 251 (3.640)  61.2 (8.880) 481758 359-545 202 (2930) 724-1282
Columns. Not on]_y iS strength re]-ated to (PVC) (0.697-1.100) (5.200-7.900) (10.500-18.600)
y T
Table 1: Static bending properties of different wood and wood-based composites Comparison of Bending Properties-
. . , Following Chart shows that Wood has
Static bending properties A B e ) N
— higher bending modulus and hence has
’ Modulus of elasticity Modulus of rupture . .
7 Specific —— — been used as construction material,
Matenial gravity GPa (x107 b ™) MPa (bin™) Therefore Plastic Wood is not a direct
Clear jvood teplacement of natural wood which gets its
White oak 0.68 1227 (1.78) 104.80 (15,200) strength due to its inherent structure which
Red maple Uit Hs (1.64) i (00 is shown earlier. It is important to note that
Douglas-fir (Coastal) 048 13.44 (1.95) 8549 (12,400) sod density is ¢h lowe ad plast
Western white pine 038 1007 (1.46) 66.58 (9,700) WA MERRIY: 15 IESON. NIEE MO [0
Longleaf pine 0.59 13.65 (1.98) 99.97 (14.500) Pde“C'_ﬁS have to b_e _foafned to achlcyfe
Panel products wood like characteristics in Plastics. This
Hardboard 09-10 310552 (0.45-0.80) 31.02-56.54 (4,500-8.200) aspect is often forgotten while designing
Medium-density fiberboard ~ 0.7-0.9 359 (0.52) 3585 (5.200) wood repla(;ement,
Particleboard 0608 276414 (0.40-0.60) 15.17-24.13  (2.200-3.500) . T PR PRIV
Oriented strandboard 0508 441628 (0.64-091) 2180-3470 (3.161-5027) Mai“ players of “LQOddffldi:d P la.st;cfsl iy
Plywood 04-06 696-855 (1.01-124) 33724261 (4.890-6.180) 16 n'i ";_‘:"mﬁ‘ﬁﬂt_es _lY 4 %WOQ s
Structural timber products !:0 P tfls tics [s)]il ;S.hp o XPI.O.P 4 enfe as gven
Glued-laminated timber 04-06 9.00-1450 (1.30-2.10) 28.61-62.62 (4,150-9,080) m the table. lhe density or various
Laminated veneer lumber 04-07 896-1924 (130-2.79) 33.78-86.18 (4.900-12.500) products is not matching that of wood and
Wood-nonwood composites hence these are rvargeted not as wood
Wood plastic 153423 (0.22-0.61) 25415232  (3.684-7.585) replacement products. In current scenario
there is fashion of calling such products as

the species, but also to moisture content
and defects. Strength is also quite closely
related to density.

Plastic Wood based on commodity
plastics may not match the above

properties and it necessary to create
composites or create different product
designs. Most Plastic Wood products
shown earlier are extruded products and
following table summarizes the properties
of extruded wood-commodity Plastics.
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eco-friendly, Green Plastics due its
renewable content such as wood, jute, husk
etc.

Wooden poles

In farm buildings and rural structures,



.
Table 3: Selected properties of wood-plastic products®
Tensile properties Flexural properties Izod impact
euergly
Strength Modulus Strength Modulus (Tm™)
Speeific ] (<10° . mof
Composite gravity MPa (b)) GPa Ibmm) MPa (lbm~) GPa Ibm~) Notched Unnotched
Polypropylene 0.90 285 (4.134) 153 (022) 3830 (5555 119 (0.17) 209 656
(PP)
PP + 40% wood 1.05 254 (3.684) 387 (0.56) 4420  (6411) 3.03 (0.44) 222 73
flour
PP+40% wood 1.05 323 (4685 410 (059) 5310 (7.702) 3.08 (045 212 78
flour +3%
coupling agent
PP+ 40% wood  1.03 282 (4090) 420 (061) 4780 (6947) 325 (047) 232 91
fiber
PP + 40% wood 1.03 523  (7,585) 423 (0s1) 7240 (10,501) 322 047 216 162
fiber +3%
coupling agent
.-

wood is often used in the form in which it
has grown, i.e. round poles. These poles
have many uses in small building
construction, such as columns for the
loadbearing structure, rafters, trusses and
putlins. Sticks and thin poles are often
used as wall material or as a framework in
mud walls.

Where straight poles are selected for
construction, it is as easy to work with
round timber as with sawn timber.
Howevet, somewhat crooked poles can
also beused if they are turned and twisted
and put into positions in which the
effects of the bends are unimportant.

Round timber can generally be
considered stronget than sawn timber of
the same section area because the fibresin
round timber are intact. Many species of
eucalyptus, from which poles are
obtained, are very fast and straight-
growing hardwoods. However, they
warp and split easily. Dimensions
suitable for building construction are
obtained by harvesting the still immature
trees. These poles provide 4 strong and
durable material if chemieally treated to
prevent attack of bacteria, fungi and
insects as mentioned earlier,

Plastic Wood does not have enough
strength to replace round timber poles
but as first step it can replace cane in the
furniture as shownabove.

Material scientists have understood
this limitation and the new material on
the horizon is Plastic Steel out of wood
filled commodity materials.

New processing
technologies: “Plastic steel
from wood filled PP”

Synthetic Hardwood Technologies
(SITW); USA has developed a new

technology of applying low temperature
die drawing to take advantage of a new raw
matetial; expanded, otiented, wood filled
polyptopylene (EOW PP). It looks and
feels almost like natural wood, but is 150 %
stronger. It is also 300 times stronger than
PP & close enough to the strength of steel.
Hence the term “Plastic Steel® is no
exaggeration.

This unusual new material is made of a
combination of two metalwork processes:
solid -state extrusion & die drawing,
SHW's new low density, wood filled PP
composites profiles are targeted mainly for
four application areas, indoor construction
(flooring), automotive, outdoor
construction & defence applications.
Market oppoitunities are promising for
outdoor construction.

Die Drawn OPP profiles with & without 30
% wood

Product Flexural Flexural
Strength  (Bending)
MPa Moaduhis MPa

PR 48 1862

Wood 9 8694

Oriented PP 276 7585

Expanded Oriented PP 138 7585

Wood characteristics

Hardness is the resistance to denting and
wear, While hardwoods are more difficult
to work, they are required for tools, tool
handles, flooring and other applications
subjéct 1o wear, or where a high polish is
desired. Stiff woods are not necessarily very
strong. They may resist bending up to a
point and then break suddenly. Tough
woods will deflect considerably before
breaking, Even after fracturing, the fibres
tend to hang together and resist separation.
Tough woods are resistant to shock
loading.
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Wood Replacement

Plastic Wood compares very well in
hardness and the Shore D hardness is
around 65 for Natuaral as well as Plastic
Wood.

Warping is the twisting, bending or
bowing distortions shown by some
woods. The method of sawing and curing
affects the amount of warping, but some
species are much more prone to watping
than others.

Warping needs to be controlled while
under production. Processing without any
built in stresses would reduce the warpage
in Plastic Wood.

Nuil-holding resistance for hardwoods
is greater than for softer woods, However,
woods that are so hard that they tend to
split when nailed, lose much of their
holding ability. Preboring to 75 percent of
the nail size avoids splitting, The
workability, such as sawing, shaping and
nailing, is better for soft, low-density
woods than for bardwoods, but usually
they cannot be givena high polish.

Plastic Wood with matching density
will have similar properties that of natural
wood.

Natural-decay resistance is particularly
important in the warm, humid regions. A
wide range of resistance is shown by
different species. However, for all species,
the heartwood (the darker center area of
the tree) is more resistant than the
sapwood (the lighter outer area of the tree).
In addition to selection for natural-decay
resistance, wood preservatives should be
considered where contact with the ground
is likely,

Plastic Wood performs better than the
natural wood as it resists the attack of
bacteria, fungi, termites and insects.

Paint-holding ability differs between
woods. However, wood accepts paints and
varnishes easily. Plastic Wood based on
PVC outperforms polyolefins in paint
holdingand gluing ability.

Plastic furniture

Injection molded Plastic Furniture is a
mature segment now in India. It does help
reducing wood consumption. There are
further innovations needed considering
Indian living habits especially for the rural
markets. Injection molding as well as blow
molding needs to be locked at while
designing plastic products as wood
replacement. Picture show some of the
products offered by Indian Plasties
Industry.
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W(:-oxl Replacement

The most important property in
creating new designs is the Creep Data of
plastic materials that needs to be
understood while designing.

Furniture made with Blow
and Roto molding
Processing technologies

Blew molded bench

s
Rotomolded Indian seating with desk
made with PVC profiles and blow
molded polyethylene.
Rotomolded products if designed

well can also help in wood replacement.
Products from Aluminum molds give good
finish to rotomolded products which
Would induce consumers to buy
rotomolded products.

ey A-J

Wood replacement - A
practical experience.

Multilayer roto-molded products with
foamed layer sandwiched were created by
perfecting the technology as below.

This modified process was used in
making storage
tanks of fishing boatsitrawlers.

The boat deck does not give anidea how
big is this fish storage tank, which is seen in
the picture below.

Foamed polyethylene rotomolded tank
performed betrer than the wooden tank as it
did not allow the ice /salt mixture to melt
fast.

There are many thousands of such
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fishing vessels which go to sea everyday
along our vast coast line. Such fishing
vessels are made in the country which can
consume plastic products and plastic
wood. The picture above shows that there
islot of wood that gets consumed and some
of it can be replaced by plastic wood.

However there was negative publicity
as the contractors saw that they will have to
compromise on their margins as plastic
products would be obtained from the
organized trade and would not be obtained
from the unorganized trade. Craftsmen
found the plastic products and plastic
wood is as good as wood in fabrication but
they were misled and the plastic products
gotrejected.

We have seen above that the country
would be short of wood in time to come
and itis upto the plastics industry to create
momentum in terms of efforts to penetrate
with correct product, impressive designs
which would attract the end user as well as
allthose who are part of the trade.

Following is one such example where
the engineering exzcellence along with,
advance olefinic materials with various
decorative techniques are employed to
create novel products.

Engineered products based on
commodity plastics such as

polypropylene

There have been engineered solutions
and most promising is the honeycomb
board made continuous extrusion process.
The patented product is called Bubble
Guard Board and available as RMD Board.
Itisacomplex board of three layers and the
middle layer is lightweight and contains
bubbles arranged neatly due to the process
design.

“—

The three layers consist of proprietary
combinations of types of PP and property
modifying additives.

On the top and bottom surface of the
boards in-process lamination of laminates
/ planer engineered structures possible for
value addition. Lamination is done with
Decorative foils of special structures
(Aesthetics) and Self Reinforced
Polypropylene Sheets (Strength). Wide




variety of products have been created and
can be further ereated and the process is
endless. Following are some of the
examples.

Decoration on wall —
wall panels

RMD wall panel is the latest
innovations in both concept and design

for Building and Construction industry
and Interior decoration applications.

__:Aﬂ -

ﬂl:_l'woraﬂo.n of Callings — Celling
Tlles and Walls

RMD wall panel - Innovative product

features:

®  All plastic composite structure with
dimensional integrity.

® Meets highest expectations of
connoisseuts 8 experts with unique
decorative values

® Light weight — nearly % of the
weight of conventional MDF /
Gypsum board

®  Easy & fastinstallation with solvent
free adhesives — nearly 10 minutes*

for installation of one wall panel of
8'X4' size

®  Excellent Aesthetics

@ Lighterin weight

® FEasy to install - no mudding,
sanding or painting required

@  Cun be applied directly over existing
wall

®  Easytoclean, Hygienic
Significant time saving, reduced

labaur ¢ost
®  Highet Sound and Thermal insulation
dueto bubble structure

®  Resistant to mild Acidsand Alkalies.

® Adequate abrasion resistance for
cleaning

®  Numeroussutface finishes

®  Can be made available with suitable
class of Fire rating

® Recyclable & Reusable

® Higher salvage value at the end of

functional life

Stain 8 Fade resistant.

Temperature tesistant.

Washable & Watetproof.,

Termite proof.

Na shrinkage or swelling.

Odoutless and safe.

Available in brilliant explosion of

colors to subtle tones of nature.

® Elegant, Beaunful with supenior
Aestherics

® Requires no framework and can be
directly pasted on walls.

®  Requires minimum mainténance

Being recyclable and teusable, RMD

wall panel board can be plus point for

obtaining Green Building, LEED

certification and help us to reduce the

carbon foot print and support sustainable

development. It will help us to reduce the

wood consumption and arrest

deforestation.

Shuttering application
RMD Shuttering Boards is the latest
innevations in both concept and design for
Building and Construction industry and
replaces plywood.
RMD Shuttering Boards — Innovative
product feamres:
@  All plastic compaosite structure with
dimensional integrity.
®  60% Lighverin weight than plywood
®  Easy to move and fix at construction
site
® Noneed of malding oil - RMD board
comes easily from dry conerete

.. ¢ 4 PN

Woml Rep]ncement

e [Excellent slab finish : No
requirement of plastering , direct
painting canbedone

®  More turnarcands, less cost of baard
petusage

®  Adequate for repeatable load bearing
capability

® Significant time saving, reduced

labout cost

Excellent Slab surface finish

Water resistant

Higher salvage value

Resistant to mild alkalies

Can be made available with suitable
class of Fire rating

Recyelable & Reusable

Higher salvage value at the end of
functional life
Washable & Waterproof

Corrosion Proof

Termite proof

No shrinkage or swelling
Odourless and safe

Easy 8¢ fast installation with standard
supporting structure for installation.

Overall, Plastics industry has been very

innovative in creating various products

which would replace wood and reduce
import of wood.

addressing wood shortage of India with
wide varieties of plastic products made by
using different processing technologies.
Plastic industry and wood trade have to
work and promote together the concept of
Plastic Wood and other novel products
created by Indian Plastics Industry to
address the wood shortage of the
country. |
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