Timber

The word timber is derived from an ald English word timberian which means lo build.
Threeterms are Lo be noted in connection vith the timber: }
1. Converted timbar: This indicates timber which is sawn and culinla suilable commefcial sizes.
2. Aough timber: This indicales timber which is oblained aller felling a irea.
3. Standing timber: This indicates limber conlained in a living lree.
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5.1 Classification of Trees

A single iree can cool the summer heat for an entire day and night and is taund belter than 20
air-conditioners rynning for 20 hours.

A hectare of ireas will produce about 10 tonnes of oxygen which is anough lor 45 persons o
five for one year.

Trees
Trees are classilied according 1o their mode of growih. ~
Following is 1he classilication of rees: Exogenous Endogonous
1. Exogenous Treas: These tregs increase in butk by growing
outwards and dislinct consecutive rings are formed inthe Corifers Dociduous

harizontal section of such a ree, Thiese rings are known
as the annual ringe because one suchring is added every
year and these rings are uselul in predicling the age of
ree. The limber which is mostly used for engineering purposes belong Lo (his category.
Exogenous trees are further subdivided inlo wo groups.
{7l Conifers: They show distincl annuat rings. ‘
() Deciduous: They do not shaw distincl annual rings.

Saolt weods ' Hard woods

Conifers are also known as evergrcen trees and leaves of these do not fall tilt new ones are grown. As
these trees bear cone-shaped fruils, \hey are given the name conifers These Wrees yield soft woods.

Deciduaus trees are also known as broadleal treps and loaves of these trees fallin autumn and new ones
appear in sprng season, Timber lor engineering purposes is mostly desived from deciduous Irees These Irees
yield hard woods.

Tabla: Comparison of Soft Wood and Hard Wood

S.No. Hem Soft Wood Hard Wood

1. Anmudd dngs Distinct Indistinct

2, | Colour Light Dak

3. | Fira resistance | pgor

4 | Medalry oy | e Good

5. | Strenglh Strang for diroct putl und Diskinct e
weook for rosisting thrust or | Equoly slrong for resisting

& | Stuium shear Ionsion, compression ang shoar
Rosinous nrd spiits casily | Nearesinous und dose-pained

7. | Weight Light Hoavy

2. Endogencus Tress; Thse lrees grow inwards and fibrous mass is seen in their longliudinal sections.
Timber from hose trees has very limited enginearing applications. Examples of endogencus rees
are bamboo, cane, palm, elc. '

5.2 Structure of a Tree
From ihe visibility aspect, the slruclure of a ves can be divided into fwo calegories:

{iy Macrostructure
{i} Microstructure

{1} Macrostructure: The struclure of wood visible 10 ihe naked eye or at a small magnilication s called

the macrostructure. .

1. Pith: The innermosl central portion or corg of 1he Iree is called the pith or medulia.

2. Heart Wood: The Innar annual rings surrounding the pith is known as heart wood. It is usually
dark in colour.
it does nol lake active part in the growth of ree. Bul it impants rigidity to wee and hence, &
provides strang and durable timber for various engineering purposes. N

3. Sap Wood: The ouler annual rings between heart wood and cambhum layer is known as sap
woad. It is usually light in colour and weight. It indicates recent growth and it contains sap.
|t takes active part in ihe growih of ree and sap moves in an upward direction throughiil. Sap
wood is also known as laburmum,

4, Cambium Layer: The thin layer of sap

. Inner Bark: it give.j protection of cambium
. Quler Bark: It coﬁts‘sﬂsof cells of wood fibre

. Medullary Rays: The thin radial iibres

between sap wood and inner bark is known
as cambium fayer. It indicales sap which
has yel not been converled inlo sap wood.

layer trom any iniur'y.

and is also known as coriex.

exlending [rom pith lo cambium layer are
known as medullary rays. The function of
\hese rays is to hold together the annual
rings of heart wopd and sap wood.

Modullary Rays

=~ Camblum Layer

Fig. Cross-seclion of an eingmcms tree
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{il} Microstruciure: The structure of woud apparent only at great magnilicalions is ealled the
microstructure, %

« Wood consists of fiving and dead cells of various sizes and shapes.

« A living cell consists of tour pdnis. narmaly (i) membrane, (i) protoplasm (i) sap (iv) core. Cell
membrane consists mainly'of dellular lissue and celiulose. Proloplasmis a granular, lransparent,
viscous, vegetable protein cofiposed of carbon, hydrogen, oxygen, nitrogen and sulphur, Core
of cell differs from protoplasm¥mercly by the preserica of phosghorus and il is generally oval,

g

Felling of Trees ! i |

* Togetlimber, theireesare knackgd down ar cut down ¢ cause,‘d xo!Mi on the ground. This is known
asthe felling of rees. The meo:tam facts !oberemembered |nconne.cnonvmh feling of trees are as
foliows: ;

s Method of felling: The lrees shouid be fefled byexpenanced perscns The tree should be ut from
aplace a lillle above its rools and very near (o tha grcund level,

1. Age of treas for felling: The g2 of goad trees for falling varies lcom 50 to 100 years.

2. Season lor felling: In autumnand spring. sap is invigorous molian and hence, felling of trees
in these seasons should be ayolded. For hilly arpas, mid-summer would be the proper season
for Iclfing as there is heavy rainfall in winter. For plain areas, mid-winter would be the proper
seasan for felling as in summer, water contained in sap would be easnly avaporated and it will

tead 10 the formation of cragks. !
Defects in Timber ,
Defects occurring in timber are gmupédinw the following five categories:
1. Delects due loconversion 2. Delectsdus lolungi '
3. Delecisdueloinsects © 4. Defects due tonalural farces

5. Defecis duei¢seasoning

Dalecls due to Conversion -
i) Chip mark: Marks or signs placed by chips on the flinished surface of timber. !
(1) ODlagonal grain: This defect is formed due 1o improper sawing of nmt:er

{if} Torn grain: This delfect is caused when a small depression is formed on lhe finished surlace of
timber by falling of a tool or so.

{iv} Wane:This delect is denoled by the presence of original rounded surface on the'manufactured
piece of timber. ’

Defects dua to Fungl .

Fungi altack fimber onty when the lallowing two condilions are salisled simultaneously:

" i} The moisture content of timberis above 20 percent.

{it Thereis presence of air and warmth for the growh of fungi.

1l any of the above condiifion is absent. decay of woed due 1o fungi would not eccur. Hence. dry
wood having moisture content fess than 20 par cent will remain sound for centuries.

Following defects are caused in limber by lungi:

{I) Blue Staln: Sap of wood is stained to bluish colour by the action of cenain lypes of fungi.

{Il) Brown Rot: The term rot is used 1o indicale decay or disease of timber. Cerlain lypes of lungi
remove cellulose compounds fromwood and hence, wood assumes the brown calour due 1o removal
of cellulose,

{11} Dry Rol: Dry rol oceurs al places where there is no ree circulation of air such as impropedy ventifated
basemenls, rooms, elc.

« Unseasoned solt woods and sap wood are easily atlacked by dry rol.
_ » Dry rolis also caused by charring, painting and larring the unseasoned timber,
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+ The most favouratile conditions for the rapid growth of fungus responsibie for dry rot are

? absence of sunfight, dampness, presence of sap, stagnant air and wamib.

s When parl of timber is seriously affected by dry rot, the damaged portion may be completely
ramavad and the remaining unaffectad portion should boe painted with a salution of coppor
sufphate.

{iv) Heart rot: This is formad wihen a branch has come out of a tree.
« The lree becomes weak and il gives out holiow sound wiien styuck with a hammer,
{v) Sap Stain: Certain ypes of fungi do not bring about the complele decay of imber, But Ihey (eed on
cell conlents of sap wood. In doing s, sap wood loses it colour.
« It generally occurs when moisture contenl goes beyond 25 per cenl or so.
{vi) Wet Rot: Fungi cause chemical decomposilion of wood or the limber and in doing o, they converl
timber inlo a greyish brown powder.
The imporlant facls lo be remembered in connection wilh wat rot are:
¢ Allernala dry and vt conditions lavour the development of wel rol.
« I unseasaned of improperly seasaned limbers are exposed o rain and wind, they become
gasily liable tor the atlack of wal ot

(vlfy White Ral:In his cese, certaintypes of fungi altack lignin of vicod and v:co assumes the appearance
of a white mass consisling of cellulose compounds.

Delects due to lnsects
Following are the insects which are usually responsible lor the decay of imber:
(i} Beetlos
» They lorm pin-holes of size about 2 mm diameler in v.00d. They altack the sap wood ol afl
species of hard woods.
« Thetimberis converted into line lour-like powder. They usually do not dislurb the outer shetl or
cover. Hence, timber picce atlacked by beetles may look sound Uil it completely fails,
(i) Marina Borers
« These are generally lound in sally water. Most of the varielics of marine borel s tio not feed on
wood. But they make holes or bore tunnels in \.vogd for laking shelter.
« The diameter and lenglh o these holes may go as hign as 25 mm and 60 mm respectively.
» No timber is completely immune fram lhe attack of maring borers.



(i) Termites
« These ate popularly known as white ants and they are lound in abundance in ropical and sub-
tropical counlries. Thase insects live in a colony and Lhey are very fast in ealing away the wood
from core of the cross-section, They make tunnels inside the limber in different directions and
usually do nol disturb the culer shell or cover. )
v Very few good timbers such as leak, sal, elc. can resist the attack of while anis.
Delecls due 1o Natural Forces

{iy Burls (i) Callus (i) Chemical stain
{v) Coarse grain {v) Deadwood {vi) Druxiness
(vit) Foxiness {vili) Knols (ix) Hirjd galls

(x) Shakes {xi} Twisted fibres (xii) Upsels

(i) Waler slain {xiv) Wind cracks

{i) Burls; They are perticularly formed when a lree has received shock or injury in ils young age.

(i) Shakes: These are cracks which parily or completely separale the libres of woad. Following are the
ditterem variciies of shakes: '
{a} Cup Shakes: These are caused by the rupture ol Tissug Cup Shokes
inacircular direclicn as shown inFig. ILis a curved crack
and it sgparales partly one annuel ring from the other, It
develops due 1o non-uniform growth. It may not prove lo
be harmilul, il it covers only a porlion of ring. ’

S {b) Heart Shekes: These cracks

Hean oceur in the centra of cross- .
seclion of tree and they exiend from pith 1o sap wood In the
direclion of medullary rays as shownin Fig. These cracks occur
due to shrinkage of interior part of ree which is approaching
maturity, Heart shakes divide tha iree cross-section inlo wo o
four paris.

Fig. Heart Shakes ‘ Ring Shake

Fig, Cup Shakes

{¢) Ring Shakes: When cup shakes cover the enlire ring, they are knovn
as ring shakes as shown in Flg.

Shakas
Star
\~ .
Fig. Ring Shakes
g @ (d)  Star Shakes: These are cracks which exiend lrom bark 1owartls
\\,, Ihe sap wood, They are usually conlined up to the planc ol sap

wood, They aré usually formed due 10 exireme heat or Irost.
Fig.Star Shakes

Radial

{s) Radial Shakes: Thesa are similar 1o slar shakes. Bul they are line,
irregular and numerous. They usually occur when tree is expased to
sun for seasoning aller being felled down, . '

Fig. Radia! Shakes

{1} Twisted Fibres: These are also known as wandering hearls \
and they are caused by twisling of young lrees by fastblowing
wind. Timber with twisled fibres is unsuitable for sawing. \

Fig. Twisted Fibres

{lv} Upsets: These are also knovn as ruptures and thayindicate
A — wo0d fibres which are injured by crushing or compression.
Upsets gre mainly dus 10 impropar felling o ireg and
exposure of vee in ils young age lo fast blowing wind.

Fig. Upsel

(v} Knots: These are base of branchss or fimbs

. wrhich are broken or cut off {rom the tree.

"+ The portion from which the branch is
removed receives noutishment from the
slem for a prelly long time and it ultimately
results in he formalion of dark hard rings

, vehich are known as the knots.

= These are caused by wood limb encased
by wood of tres teunk.

» (Caused when branch base embedded intimber by natural growth.
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. Table: Classification of Krols on Sizo Basis

S.Mo.| Typoofknol | Siza

Y4 ] Pinknot Diamater uplo 6.50 mm
2. | Smol knot Diamoter botwosn 6.50 and 20 mm
. Madium knot Diameter between 20 and 40mm
4, Large knol Oamater groaler than 40 mm
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Table : Classification of Knots on Basis of Form and Quality

SNo.| Typsetknet - . Romarks

T

Dead fbvosofk : it thosaal . 4. Henco canbo
* oot g:w n;:;aiort oul faem Tha body of wood, It ia 510 8810 10 usz vood with sudn?: h?alnlor
ongineenng purpases. )

2. | Docayedimnot | Uiis asanunbound it formed by the oetlon of fu g onwead.

3 | Livekeot tris also knownas a soid kol It i freo from decay and cracks. I Loroughly fixed Inwood
and hence it cannot ba:separalnd oul from tho body of wood. Tid prosenco of such knols
migusvgodwmkhfplm.i' the wood Ining such knots can be used for
trgiacedng purposes. [ , ‘

4. | Loosaknol | Il prelimi ,smgacmmmﬁﬂnmsJI%xgufmmmmymdinm
surraunding weod, !
mmﬁmﬁmﬂmﬁlmenmusdmrmndwowl, It s obiuined by cutiing the knot ot
rightanglas loits long aas. - o

t ndicates prefimiiary Sioge of fve fnot, Tha fibees 5f kol ora Ty hold in the sumouEng

o,

5. | Roundknot

& | Tightlnot

i

- {lii} Case Hardaning: The exposed surface of timber dries very

{vi} Rind Gslis; The rind means bark and gallindicates abnornal grawth,
«  Pgcutiar curved swallings found onh the body of a lres arg known
as the rind galls. 3
» They develop at points lrom where branches are impropetly cul
off or removed. : Rind Gal
s Theyare rarely found in a lree and the timber in this pan is very
weak and nol durable.
Delacts due to Seasoning
Following defecls occur in seasoning process ot wood:
{i} Bow (i) Case-hardening
i)} Check {iv} Collapse
v} Cup {vi} Honey-combing
{vii} Radial shakes A{viiry Split
{ix} Twist {x} Warp

{i} Bow : This defect is indicated by the curvalura formed in the direction of lenglh of timber.
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Fig. Bow

|- Treo

Flg. Rind galt

{li} Cup:Thisdelectis indicaledby ihe curvature formed inthe kransverse
directionof imber. Unequal shrinkage inradial and tangental direction
is cause of cup. . '

rapidly. it therefore shrinks and is undet compression. The interior \_"//
suriace which has not complelely dried is under tension. This (o __ ———
delectis known as the case - hardening and il usually ozcurs

inlimbers which are placed at the boltom during seasoning. Fig. Cup

5.4

54.1

54.2

{lv} Check: A check is a crack which separates Iibres ol wood. tt does not extend irom one end to the
olhar.

{v) Collapse: Due lo uneven shrinkage, the wood someltimes flaitens during drying. This is known as
the collapse.

(vi) Honey combing: Due Lo slresses developed during drying, the various radial and circular cracks
develop in the interior portion of timber. The timber thus assumes the honey-comb texture and the
delect so developed is known as he honey-combing. .

{vil) Radlal shakes: These are radial cracks, They are explained eatlier and are shovanin Flg.

{vili)Split: When a chack extends from one end 1o the

" ather, it is known as a split.

{ix) Twist: When a piece of imber has spirally distorled
along its tength, it is known as a IwisL. Il is shown
in ligure,

(x) Warp: When a piece of timber has twisled out ol
shape, it is 5aid lo have warped.

Fig. Twist

Preservation of Timber

Preservalion of limber is carried out lo achieve the following Lhree objecls:

(i) Toincrease the life of imber structures, ’

{i} Tomake the timber struclures durable, and

(i} To protect the timber structures from Ine allack of destroying agencies such as (ungi. insects, etc.

Requirements of a Good Preservative

() should allow decorative trealmenl on limber aller being applied over imber surlace.
(i} It should be capable of covering a larga area with small quantity.

{iii) It should be cheap and easily avaitable.

{v) It should be iree Irom unpleasant smell,

{v) . ts penetraling power irto vood fibres should be high. It is necessary for the presarvalive 1o be
ellective lo penelrate at east for a deplh of 6 mm to 25 mm.

(i) It should be durable and should not be aflected by tight, heal. elc.

{vii) li should be non-inflammable.

(viii) It should be quite efflicient in kiling fungi, insects. etc.

(ix} It should be safe and harmiless for humans and animals.

{x) Ut should give pleasani appearance 1o the limber afier being applied over il.
() It should not altect the strength characteristics of fimber,

{xii) It should not be easily washed away by water.

{iii} )t should nol corrode the metals with which it comes into contact.

Types of Preservatives

Iollowing preservatives are commonly used for the preservation of timber:

1 AsCulreatment 3. Coaltar

4 - Creosoleail 6. Sofignum paints

2. Chemical salls
5 Qil paims



AsCu Trealman!
»  AsCuis special praservalive which was developed al the Forest Research Instilute, Dehradun, lis

compasition is as lollows: .

*  1.Parl by weight of hydraled arsenic pentoxida, ( As,Q4.2H,Q).

*  3-Parl by weighl of blue vitriol or copper sulphate, { CuSC,.5H,0).

*  4.Part by weight of polassium dichromate (K,Cr,0,) or sedium dichromale (Na,Cr,0,.2H,0)

«  This maierial is avaitable in powder form. To prepare a solution of this material, six parts by weight
of AsCu are mixed in 100 paris by weight of water.

Do you know? AsCu preservalive gives fimber proleclion against the allack of while ants. The surface

trealed with this preservalive can be painted, polished, varnished or waxed.

2.

a.

4,

|

Chemical Salts
« These are waler-borne preservatives and Lhey are moslly salls dissolved in water. The usual salts
used are copper sulphale, mercury chloride, sodium fluoride and zing chioride.

«  These preservalives are odourless and non-inflammable.

Coal Tar ‘

*  Thetimber surface is coated with hot coal tar with the help of brush. The ccal 1ar becomes workable
when heated. The process is known as Ihe larving. The coal far has unpleasant smelland appearance.
It makes limber unsuitable for painting. It is cheap and lire resistant.

Craosole Qil
Inthis case, imber surface is coated with creosote oil. The process is known as creosoling. Creosole oil

is oblained by the dislillation of lar, Creosoting is carried oul as follows:

{i} Timberis lhoroughly seasoned and dried.

(i} Mtis then placed in an air tighl chamber

{iii) Airis purnped out from the chamber,

fiv) Creosole oil is than pumped under a high pressure of aboul 7 10 10 kg/icm? and at lemperature of
aboul 50°C. ) )

{v) Alter a periag of about 116 2 hours, when timber has sufliciently absorbed creosole oil, il is taken
out of chamber. . ‘ .

« Creosote oil is one of Ihe best antiseplic. It is a black or brown liquid, weakly alfecled by waler,
neither volalile nor hygroscopic, harmlass (o wood or metal, inllammabla, with an unpleasant
odour and having low wood-penelraling ability to the extent of { mm o 2 mm only.

+ Creosole oil should not be used for interior surfaces of dwelling houses, foodslull-storage premises,
in underground installations and near inlammab'e surfaces.
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railway sleepers, etc. Depending upon the net retention and type of limber. the creosote treated

? The creosoling practically doubles the lile of limber and il is gencrally adopied for piles,
timber will narmally increase in vieight by 800 10 3200 N per m.

543

QOif Painis

*  Thelimber surface is coated with 2 or 3 coats of oil paint.

*  Thewood should ba seasoned, olherwise sap will be confined andi! will iead to the decay of timber.
*  The dil paints preserve limber Irom rnoislu;e and makes il duréb!e.

Solignum Palnis ‘

* Thesa paints preserve timber from white ants as they are highly toxic in nature.

*  They can be mixed with colour pigment and applied in hot state with the help of brush,

¢  Thetimber surface may thereltore be given the desired colour or appeatance.

Methods for Preservation
Folloving are the six melhods adopted for preservalion of imber:

1. Brushing 2. Charming
3. Dipping and sleeping 4. Hotand cold opan tank trealment
5. Injecting under pressure 6. Spraying

Brushing

*  The salulion prepared lrom preservativa is applied on timber surface by good qualily of brushes.

* Thisis the simplest method and il is generally adopted for seasoned limber.

»  Thecracks should be filled up bafore the application of preservative.

+  Forbetier peneiration. the oil type preservalive may be applied hot and the preservative should be )
liberally used on the surlace.

Charring

*  The melhod of charring is rather very old and as such, no preservative is used in this method.

*  Thesurlace to b charredis kept wet for about halt an hour and it is then burntup lo a deplh of about
15 mm over a wood fire.

«  The chaered porlion is then cocled wilh water.

*  Duelo buming. alayei of coalis formad on the surface.

« This fayer is not alfecled by moisture and il is nol attacked by white ants, fungi ete.

«  The disadvaniages of this method are:
(YThe charred surface becomes black in appearance and henceit canno! be used for exterior work.
(iiyThere is some loss of strength of timbar as the cross-section is reduced due Io charing, The
process of charring is generally adopted for lower ends of post for fencing, telaphone eic, which are
lo'be embedded in theyground or 1o be inserled in moist soil.

Dipping and Slesping by |

*  Inthismethod, the timber fo be given preservalive treatment is dipped or soaked for a short poriod
in the solution of preservative.

¢ This mothod gives slighlly better penctration of presenvative than in case of brushing of spraying.

* Instead ol dipping, the striping or wetung of timber with preservative may be carried out for a penod
varying from a fevs hours to days or weeks.



4, Hot and Celd Open Tank Treatment : . :
*» inthismethod,thetimberis subma:ged inalank conlaining soluhm 1ol preservative which is healed
for 2 lew hours at temperalure of 85“0 .83°C,
+  Tankis then allowed o cool down jgradually white the timber is stil suhmerged in the lank.
» This method is ellective in giving prolection lothe sap wood.

5. Injecting Under Prassure
= [nthis method, the preservative is:’m;ected under prassure mto the umber
«  Thismethod s usually adopted in greosoling. |
+ Thisis the most eflective melhod of reat ng timbaer willi the preser\ku Ve,
Rrequires special lreatment plant. - !
»  Thismethod provestobe essentidifor trealing non-duruble hmbers vihich are lo be used al places
where thera is 2 danger of allack by fungi and insecls.
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6. Spraying . ‘
s Inthis meihod. the solutionof pressrvat.ve filled in asp= ying.plstol gnditis then applied on limber
surfageunderprassure, - g . . o

This piston worksunder comprassed air.
«  Tnis methadis alsa quile alleclwe and i1 is superlor 120 brushing.

5.5 Fire Resistance of Timber

Withrespectiothe {'m-cesrstance the imber is classified as 'eﬁ‘adnfy tirmiber and non-refraclory fimber.
Tre refractory limber is nor-resinous and il dods not catch fire easity. The examples of refraclory timbers are sal,
teak, etc. The non-refractory timber Is tssmous andit catches fire easliy. The exarmples ol non-refractory imbers
are chir, decoder, fir, elc.

To make limber more lire-resistant, 1he {olimmg methods ae adopled:

1. Application of Specist Chemicals
« Ilis found thal two coats of solution of barax o sodiur Zrsenate with sirenglh of 2 per cent are quile
elleciivain rendering the timber firg-resistant.
s When the lemperature fises, they ether mell of give oif gases vshich hinder or forbid combustion.
Vihen the wood is Ireated with antipyfine, it does notinflame éven at high temperature, bul itmeraly
moulders, i.2., burns stowly withdut flama, The antipyrines conlaining salts of ammonium of boric
and phospheric acids are considerad 1o be the best in making the limber lire-resistant.

2. Slr Abel's Process
= {nthis process, timber surfaceis cEeaned and it is coaled with a ditule solution of sodium silicate. A
cream-ike paste of staked fat lime is then applied and finally, a conc entrated solution of sllicate of
soda is applied on the limber surlace. This process is quite satistaclory in making,ihe limber fire-
resistant. .

5.6 Seasoning of Timber

” By the process of seasoning. the excess water of timber is exlracled in such a way thal the moiswee
content of seasoned timber corresponds iothe required moisture contentin limber for the environmentsin which
itis 1o be usad.

5.6.1 Objects of Seasoning

i) To allow timber lo burn readily, if used as luel.

(i) Todecrease lhe weight of timber and lhereby to lower the cosl of transporlation and handiing.
(i) To make timber safe lrom the aliack of fungi and insacls.

(iv) Toreduce the lendency of timber lo crack, shrink and warp.

(v) To make timber {it for receiving reatment of painls, preservatives, varnishes ete.

(vi) Toimpan hardness, stilfness, strenglh and betler eleclrical raslstance lo timber.

56.2 Methods of Seasoning

1. Natural Seasoning

In this melhod. he seasoning of limber is carried out by natural air and hence il is also sometimes

relerred Lo as air seasoning.

Advénlages:

(i} Depending on the climalic condilions, the moistura content of wood can be braught down la aoul
10-20%.

(i) [t does nol require skilled supervision,

{ii} This method of seasoning timber is cheap and simple.

(iv) Itis uneconomical to provide arlificial seasoning la limber sections thicker than 100 mm as such
seclions dry very slowly. Hence such Lhicker limber sections are usually seasoned by the process
of air seasoning.

Disadvartages:

{i} As the process depands on lhe nalural air, it sometimes bacomes dilficull to control it

{i} The drying of dillerenl surfaces may naot be even and uniform,

(i} If ends of thick seclions of timber are not prajected by suitable moisture proot coating, Ihere are

chances lor end splitting because the end ol such timber dry rapidly in comparison to the central
postion.

2. Artiticial Seasoning

Following are the reasans lor adopting the anificial seasoning Lo the nalural seasoning.

{a} The defects such as shrinkage, cracking and warping are minimized.

(b} The dryingis contralled and there are praclically no chances (or (he atlack of lungi and insccts.
{c)} The drying of dilferent surface is even and uniform.

{(d) liconsiderably reduces Lhe period of seasoning.

{e) Thereis betier control on circulation of air, humidity and lemperature.

{} The wood bacomes more suitable for painting and gluing.

Various methods of antificial seasoning are as lollows:
{i) - Bolling

« [nlhis melhod of arlificial seasoning, timber is immersed in water and waler is then bailed. But
it aliects Ihe elasticily and sirength of wood



(i) Chemical seasoning
» Thisis also known as salt seasoning. In this maihod, imber isimmersed in a solution of suilable
salt. it is then taken out and seasoned in the ordinary way. The interior surface of limber dries in
advance of exterior ane and chances of formation of exlernal cracks are reduced.
(il) Elecirical seasoning
» [n1this mathod, use is made of high frequency alternating currents,
« This is the most rapid method ol seasoning,
« |nilial and mainlenance costs are so high that it becomes unecanomical 1o season limber on
commercial basis by this method
(iv) Kiln Seasoning
« In this melhod, drying of imber is carried out inside an almght chamber or oven.
«  Air which is fully salurated with maisiure and which is heated lo a lemperalure of about 35°Clo
38°C is (hen torced inside the chamber by suitable arrangement.
(v) Water Seasoning
« Timber pieces are immersed wholly in water, prelerably in running warer of a stream. Care
should be taken to'see thal timber is not parily immarsed.
« The thicker or farger end of timber is kepl pointing on the upsiream side.
« Timber is taken oul afler a period of about 2 o 4 weeks. Ouring this period, sap contained in
limber gets washed away by waler.

Tabla : Cornparison belween Natural Seasoning and Kiln Seasoning

S.No. Itorm Halursl Seasoning Klin Seasoning
1. { Maisture contant msdﬂrmlf educo 1ho mof: Tho econtent can be
conlonl bélow 15-18%, mdumdloﬂnydcshadlavcl
2. | Nalura liis simple and Jeal Itls oxpensiv @ hmical.

3. | Quatlyoftimber | The as seassned imbar is mere | The kin soasonad Umber & kss
Labla o the altacis ofinsects and | fiabla 1o tha anacks of insects and
fungi. fungl,

4. | Spaco It roquires maora space far | Rrequires)oss space for slacking.
stackwg

5. | Speed Wis aslow process. iz 0 quick procnss.

5. | Stengin Ngrves strongorimbec. Tigrves a billaweakor binbor,

5.6.3 Conversion of Timber

S cu
s

Saw Culs

Tanpontul Sivang

COrdinory Savéng Quarlar Sawang Hadal Sawmg

Fig. Difterzor Mothods of Sawing
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The process by which timber is cut and sawn into suitable sections is known as the conversion.

Following imporiant facls in connection with the conversion of imber are (o be remembered:

(i) The allowance should be made for shrinkage, squaring and planning. !tis about 3mmto 6 mm.

{i) Thewooden beams should be sawn in such a way that they donot contain pithin their cross-section,
To achiave this, he limber is first sawn through pith inlo (wo halves.

(iiy To oblain sirong timber pieces, the saw culs should be made tangential 1o the annual rings and
praclically paral'sl lo the direction of medullary rays.

{iv} The convarsion may be achigved eilher by ordinary sawing, quarler sewing, langential sawing or
radial sawing.

Ordinary Sawing: Bastard sawing or flal sawing or slab sawing:

¢ Thesaw culs are tangential o the annual rings and right through the cross-section of timber piece.

= Thelogis moved forward and backward on the plat form of a sawing mill.

+ This s a very easy and quick method of sawing and il is widely adopted in our couniry,

« [1is also most economical method and wastage of useful limber is ihe minimum.

«  Howaver the planks obtalned by this method are liable to warp and twist as a result of unequal
shrinkage.

Quarter Sswing:

» The saw culs are tangential 1o the annual rings and they meet each olher atright angles.

*  Ilmay progduce fine figure wood when adepied in case of limber having no distinctmedultary rays.

Tangential Sawing: Piain or {lat grainad sawing:
»  The saw cuis are langential lo the annual rings and they meet each other at right angles.

« This method is adopted when the annual rings are very dislinct and the meduifaty rays are not
clearly defined.

«  The plank obiained by this sawing warp loo much because the section are weak as the medullary
rays which impart strength to the longitudina! fibres are cut.

Radial Sawing or Rilt Sawing:

»  The saw culs are made radially in a parafle! direciion lo the medullary rays.

» This method is used {or conversion ol hard timber.

«  The timber obtained by Ihis method shrinks and warps to a less degree and 1 is distonied 1o the
minimum.

«  Strength of sawing in radial > quarter > ordinary > langential. Plywoods are available in differant
commercial forms ,such as ballenboard, laminboard, melal faced plywood, mulliply, three-ply,
veneered plywood.x | |

Market forms of Timber

1. Batlen: This is a linber piece whose breadih and thickness do not excecd 50 mm.

2. Baulk: itis a roughly squared imber piece and it is obiained by removing bark and sap wood. One
of the cross-sectional dimension exceeds 50 mm, while the olher exceeds 200 mm.
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2.

a. B?ard :1tis a plank, i.g, a timber pizce wilh paraiic’ sides. Its thickness is loss than 50 mm ang
width exceeds 150 mm. - :

4, Deal: Itis a piece of soft wood with parallel sides. lls thickness varies rom 50 mm to 100 mm ang

its width does not exceed 230 fim. o

5. End: Thisis a short piece of batten, deal, scaniling, etc, i

6. Log: itisthe runk of tree oblai'f\eﬂ af:er removal of branches.

7. Plank: tis a imber piece with paralle! sides. lis thickness is less than S50mm and its width exceeds
50mm. ; ‘

8, Pole: Itis a sound long log of v&ood its diameter ¢oes not Aqued 200 mm, Itis also known as a
spar. k P

8. Quartering: Itis asquare piecé of timber, the lengit of side being 50 mm to 150 mm

10. Scantling; This is a fimber piece whose breadth and! thickness exceed 50 mm, bul are less than
200 mmin length.

Industrial Timber . : o o '
Following are the varisies of industrial timoer: ‘ -
Vensers C

These are thin sheets of slices of wood of superior quality. Tiie thickhess ol veneers varies from 0.40 mm
10 € mm or more. They are oblained Ewlmlating & fog ¢f wood againsl a sharp knile of rotary cutter.
Veneers alter being rameved are dried n kiins to remove moisture,

Following facts should be rioteo: 1 :

Fig. Veneers

Edges of veneers are joined and she215 of decoralive designs are prepared.

= Indianlimbers which are suitable for veneers are mahogany, oak, rosewood, sissoo, leak, glc.
= The process of preparing & sheél of veneer is known as veneering,
= Veneersareused o produce plywoads, battenbeards and laminboards,

+  Three or more voneers in odd numbers are placed one above the other with the direction of grains of
successive layers al right angles to each other. They are held in position by applicalion of suilable
adhesives. The placing of veneers normal 10 each other increases the longitudinal and transverse
sirengths of plywood.

o The pressure applied on plywood vaties from 7 o 14 kglem?,
» Piywoods, however, are not suitable in silualions subjecled to ditecl shocks or impacts.

Advantages of Plywoods:
o As plies are placed al right anglas Lo each other, expansion and shrinkage are comparatively very
lowe.

» They are efaslic and hence lhey are not liable to splfil,
« Thoydo not splitin an axial direction.
« They possess unilorm lensile sirength i alf directions.

Fibarboards
These are rigid boards and they are also known as pressed wood or reconstrucled wood. The thicknass
varigs from 3 mm 1o 12 mm,

Impreg Timbers . o

Timber which is lully or partly covered with resin is known as impreg timber. The usual resin employed is
phenol formaldehyde which is soluble in water. Veneers or thin sirips of woods are: taken and Ihey are
immersed in rasin, The resin fills the space bewean wood cells and by chemical reaclion, a consotidaled
mass develops. it is then cured at a lemperalure of about 150°C lo 160°C. Impreg timber is available
under trade names such as Formlca, Sunglass, Sunmica, elc.

Advantages of Impreg Timber:

» ltisnotallected by; migislure and veather condilians.

» . Itis strong and durable.

«» Il possesses more electdcal insulation,

e llpresentsa descentappearance.

o i resisls acidic eflects.

« The contraction and expansion of impreg limbers are about 25 10 40 per cent less than ordinary
limbar.

Compreg Timbars

« Theprocess of preparing compreg timbers is same as thal of impreg limbers excepl that curing is
carried out under pressure.

a The strength and durability of compreg limbers are more as compared o the impreg timbers. The
specilic gravity of compreg timbers is about 1.3010 1.35.

Baitenboard o )
¢ [lis a solid block with care of sawn thin wood.

«  The thicknoss of core is aboul 20 mm 25 mm and tofal lhickness of board is about 50 inm.
«  Thedireclion of the grains ol core ballens is at right angles

. P Pz )
{o thal of the adjacent outer ply sheels. el — gt T
+ These boards are light and slrong. 5 l— 80 mm —] ?.?I‘H'-'cz' 5
* They do not crack or split easily. 8 él‘) . 5

2 P 1 _L

+«  They are widely used lor making partition walls, packing

cash, shallars ol doors and windows. Fig. Battenboard
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Lamin Board -

« s similar to the batlen board éxcept that the core is made of mulliple venears.

«  Thethickness of each veneer dogs nol exceed 6 mm ang lotal thickness of board is aboul 50 mm.
» Theexlernat pligs are of Ihick vengers and Lhey are lirmly

2 2 2 2 P

gluad with care to form a solid block. S S5
*+ These boards have the same uses as lhose ol - e
S ala E
balianboards. - g E
j ggE | 3 &
Qualities of Good Timber s SsS5 55551

1. Appearance: A freshly cul surface of timber should
exhibit hard and shining appearance.

Fig. Laminboard

2. Colour: The colour of timber should praferably be dark. The light colour usually‘ indicates fimber with
low strength.

. Defects: A good limber should be free Ifom sericus defects such as dead knats, flaws, shakcs alc.
4. Durabilily: A good limber should be durable,

« |t should be capable of resisling Iva action of lungi insets, dunlscals physical agencies and
mechanical agencies.

= |iwood is exposed lo lhe aclionof aids and atkali for a prolonged period, iLis seriously damaged.

5, Erasticily: This is the properly by which timber relurns Lo ils original shape when load causing its

delotmation is removed.

«  This property of limber would ba essential when il is to be used for bows, carriags shafls, sport
good elc.

¢ Elasticity of limber is 1.0 x 10~ 1. 5 % 10% Nfmm2,
6. Fibres: The timber should have straight fibres.
7. Fire resistanca: The limber is a bad conductor of heal,
» A dense wood offers goad resistance to Ihe fire and it requires sullicient heal lo cause a flow.

8. Hardness: A good timber should be hard i.e. it should offer resistance when iLis being penglrated
by anolher body

« The chemicals present in hard wood ang densily of wood impart hardness to Ihe timber.
9. Mechanical wear: A good timber should nol deteriorate easily due to machanical wear or abrasion.
« This properly of limber wauld be essential for places where timber would be subject 1o naliic.
10. Shape: A good timber should be capable of retaining its shape during conversion or seasoning.
« i should nol bow or warp or splil.
11. Smell: A goad timber should have swect smell.
« Anunpleasant smell indicates decayed limber,
12. Sound; A good timber should give oul a clgar finging sound vhen struck.
* An dull hoavy sound. when siruck, indicates decayed timber.

13. Swangth: A good timber should be strong for working as slruclural member such as wist beam,
rafter *

« i should be capable of 1aking toads stowly or suddonty.
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14, Structure: It should be unllorm, the fibres should be firmly added.
« The meduflary rays should be hard and compact.
15, Toughness: A good limber should be toughie. it should be capable of offering resisiance {o the
shocks due lo vibration.
» This property of imber would be essential when itis lo be used for tool handles, parts of motor
cars and aeroplanes.
16. Water permeebliity: A good timber should have low waler permeability which is measured by the
quantily of water fillered through a unit surface area of specimen of wood.
17. 'Welghl: The limber wilh heavy weight is considered lo be sound and strong.

Important Indian Timber Trees

1. Babul: itis used for bodies and wheels of bullock carts, agricultural mslrumen{s, ool handles, well
kerbs, eic.
11 is used for making cabinsts.

2. Banyan: It is used lor aerial roots for tent poles, well cutbs, etc. )

3. Banteak it is used for building construction, boat construction, lurmiture, eic.

4. Decdar Itis used for making cheap furnilure, rallway carriages, railway sleepers, packing boxes.
slructural veork, elc.

5, Guava: ltis used lor making toys, handles of instruments, engraving work, etc.

6. Hopea: ltis used for ordinary house canstruction, railway steepers, piles, boat buliding, etc.

7. Kathal: Lis no: attacked by while anis.
Itis used for piles, platlorms of wooden bridges, door and window panels, eic.

8. Mulberry 1t is streng, tough and elastic, 1l 1akes up a Clean finish. It can be well seasoned, tis

wrned and carved easily. lts weight aiter seasoning is about 650 kgim®, Wis found in Punjab.
Wis used lor baskels and sport goods like hockey sﬂcks. tennis rackets. cricket bats, etc.

8, Oek: it is used lor preparing sport goods.

10. Roseword or Blackwood: It is used for furniture of superior qua lity, cabinet work ornamental
carvings, elc.

11. 'Sal: tis used for railway sleepers, ship building, bridges, structural work, etc. Salpoles areused a5
Toundation piles. :

12. Sissoo: W is used for high class furniture, plywoods, bridge pites. sport goods, railway sleepers.
ezc Iis a very qood‘ malerial for decorative works and carvings.

13. Toon. it is used ot !{;rmune packing boxes, cabinet making. door panels, ete.



Q1

Q.2

a3

Q.4

Qs

A Objective Brdin: Teasen

Sapwood consislis of .

{a) mmstamuhrrlngsamundmeﬁim
{b} pertion ol imber batween heartwood and
cambium layer '

thin {ayars befow he bark ]

thin libre which exlends from lng pih
outwards and holds the annular rings

{ogsther

Which of Ihe following trees vields hard wood?
{a) Deodar < '{b} Chir
{c} Shishum {d} Pine

In which of the lollowing palrs: both trees yield
solt wood?

{a) Deodar and Shishum

{t) ChirandSal |

{c) SalandTeak  -+'. «

{d) Chirand Deodar . -

Which of the follawing fimber is sullable for

{c
©

making sports goods?
{a) Mulberry {b} Mahogany
{c) Sal {d) Deodar

The moisiure content ina well seasoned imber is
{a}) 4% W06% {b} 10%1012%
{c} 15% 10 20% {d) 100%

Qb

Qr

Qs

Qs

In which of the [gllowing direclions, the strength
of fimbar ls maxirnum?

(a)} paralleltograins

{b} 45°lograins

c} ,c-erpan‘dlicku;ar to grains

{c) sameinall diractions

Plywood has‘lhe advantage of

(a) greaterlonsile strength in longer direction
{b) greater tagﬁsﬁﬁe sleengthin sharler direction
{c) s‘ame'tens;lgy strength in all direclions

{d) noneol ihg‘se_

The age of atree can be known by examining
{a) cambiumiayer (&) annularrings
{c) medullaryrays  (d) hearlivood

P?ywood is mad.e_'by bonding logether hin laygrs
of wood in suqﬁa way that the angle between
grains of any layer to grains of adjacenl layers is
@0 {by A0°

{cy 45 {d) o

Q.10 The prac\icalﬁmiibf molsiure conlent achieved
in air drying of limber is

1.
6.

(@) 5% {b) 15%
© 25% &) 5%
(o) 2.(c) 3.(d) 4.(a) 5.{b)
(a} 7.(c}y 8.{b) 9.{d) 10.(b)




