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TIMBER 

A tree basically consists of three parts namely,trunk,crown and roots. The function of the trunk is to 

support the crown and to supply water and nutrients from the roots to the leaves through branches 

and from the leaves back to the roots .the roots are meant to implant the trees in the soil, to absorb 

moisture and the mineral substances it contains and to supply them to the trunk. 

Details of structure: 

From the visibility aspect, the structure of tree can be divided into two categories :- (1). 

Macrostructure 

(2). Microstructure 

Macrostructure:- 

The structure of wood visible to the naked eye or at a small magnification is called the 

macrostructure. Following are its different components: 

 

 
 

 

 

 

(1) Pith: 

the innermost central portion of the core of the tree is called the pith or medulla. It varies in size and 

shape and for different types of trees. It consists entirely of cellular tissues and it nourishes its plant 

at its young age. When the plant becomes old, the pith dies up and decays and the sap is then 

transmitted by the woody fibers deposited round the pith. The pith of the branches is nothing but 

merely a prolongation of the stem. 
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(2) Heartwood: 

The inner annular rings surrounding the pith constitute the heart wood. It is usually dark in color .as 

a matter of fact, it indicates the dead portion of tree and as such, it does not take active part in the 

growth of the tree. But it imparts rigidity to the tree hence it provides strong and durable timber for 

various engineering purposes. 

(3) Sapwood: 

The outer annular rings between heartwood and cambium layer is known as sapwood. It is usually 

light in color in light and weight. It indicates recent growth and it contains sap. The annual rings of 

sap wood are less sharply defined than those of heartwood. It takes active part in the growth of the 

tree and the sap moves in upward direction through it. The sapwood is also known as the laburnum. 

(4) Cambium layer 

The thin layer of sap between sapwood and inner bark is known as the cambium layer. It indicates 

sap which has not yet been converted into sap wood. If the bark is removed for any reason, the 

cambium layer gets exposed and the cells cease to be active resulting in the death of the fiber. 

(5) Inner bark: 

The inner skin or layer covering the cambium layer is known as the inner bark. It gives protection to 

the cambium layer from any injury. 

(6) Outer bark 

The outer skin or cover of the tree is known as the outer bark. It is the outermost protective layer 

and it sometimes contains cracks and fissures. It consists of cells and wood fiber and is also known as 

the cortex. 

(7) Medullar rays 

The thin radial fibers extending from pith to cambium layer are known as the medullar rays. The 

function of these rays is to hold together the annular rings of heartwood and sapwood. These rays 

are sometimes broken and in some varieties of trees, they are not very prominent. 

Microstructure: 

The structure of wood apparent only at great magnifications is called the microstructure. 

A living cell consists of four parts namely membrane, protoplasm, sap and core. The cell membrane 

consists mainly of cellular tissues and cellulose. The protoplasm is a granular, transparent, viscous 

vegetable protein composed of carbon, hydrogen, oxygen, nitrogen and sulphur.The core of cell 

differs from protoplasm merely by the presence of phosphorus and it is generally oval. 

The cells, according to the function they perform, are classified into the following three categories: 

- Conductive cells 
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- Mechanical cells 

- Storage cells 

(1).conductive cells: 

These cells serve mainly to transmit nutrient from root to the branches and leaves. 

(2).mechanical cells 

These cells are elongated, thickwalledand have tightly interconnected narrow interior cavities. 

These cells impart strength to the wood. 

(3).storage cells: 

These cells serve to store and transmit nutrients to the living cells in the horizontal direction and 

they are usually located in the medullar rays. 

Defects in timber: 

Various defects occurring in timber are grouped into following five categories: 
 

(1) defects due to conversion 

(2) defects due to fungi 
(3) defect due to insects 

(4)defects due to natural forces 

(5)defects due to seasoning 
 

Defects due to conversion: 

During converting timber to commercial form the following defects may occur: 

(i) Chip mark: this defect is indicated by marks placed by chips on the finished surface of timber 

.they may also be formed by parts of a planning machine. 

(ii) Diagonal grain: this defect is formed due to improper sawing of timber. It is indicated by diagonal 

mark on straight grained surface of timber. 

(iii) Torn grain: this defect is caused when a small depression is formed on the finished surface of 

timber by falling of a tool or so. 

(iv) Wane: This defect is denoted by the presence of original rounded surface on the manufactured 

piece of timber. 

Defects due to fungi: 

Fungi attack timber only when 

(1) The moisture content of timber is above 20%. 

(2) If there is a presence of air and warmth for the growth of fungi. Due 

to attack of fungi following defects occur: 

(i) Bluestein: the sap of the wood is stained to bluish colour by the action of certain type of fungi. 
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(ii) Brown rot: the fungi of certain types remove cellulose compound from wood and hence the 

wood assumes the brown colour. this is known as the brown rot. 

(iii) Dry rot: the fungi of certain types feed on wood and during feeding ,they attack on wood and 

convert it into powder form. This is known as dry rot. 

This type of defect occur in place where there is dampness and no free circulation of air.The dry rot 

may be prevented by using well seasoned timber free from sap. 

(iv) Heart rot: this is formed when a branch has come out of a tree.It occurs when heart woodis 

exposed to atmospheric agent. 

(v) Sap stain: certain types of fungi feed on cell contents of sap wood. In doing so ,the sap wood 

loses its colour. this is known as sap stain. It generally occurs when moisture content goes beyond 25 

% or so. 

(vi) Wet rot: some varieties of fungi cause chemical decomposition of wood of timber in doing so 

timber is converted into a grayish brown powder. This is known as wet rot. 

(iv) White rot: this defect is opposite of brown rot. In this defect the wood assumes the appearance 

of a white mass consisting of cellulose compounds. 

Defect due to insects: 

Defects in timber occur due to various types of insects. 

Such as: 

(1) beetles 

(2)marine borers 

(3)termites 

Decay of timber occurs due to the above insects. 

Defect due to natural force: 

The main natural forces responsible for causing defects in timber two, namely, abnormal growth 

and rupture of tissues. 

(i) Burls: these are also known as the excrescences and they are particularly formed when a tree has 

received shock or injury in is young age. Due to such injury, the growth of tree is completely upset 

and irregular projections appear on the body of timber. 

(ii) Callus: it indicates soft tissues or skin which covers the wound of a tree. 

(iii) Chemical stain: the wood is sometimes discolored by the chemical action caused with it by 

some external agency. 

(iv) Coarse grain: if a tree grows rapidly, the annual rings are widened. Such timber possesses less 

strength. 

(v) Dead wood: the timber which is obtained from dead standing trees contains dead wood. 
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(vi) Druxiness: this defect is indicated by white decayed spots which are concealed by healthy wood. 

(vii) Foxiness: this defect is indicated by red or yellow tinge in wood or reddish brown stains or 

spots round the pith of tree discolouring the timber. It is caused due too poor ventilation. 

(viii) Knots: these are the bases of branches or limbs which are broken or cut off from the tree. The 

portion from which the branch is removed receives nourishment from the stem for a pretty long 

time and it ultimately results in the formation of dark hard rings which are known as the knots. 

(ix) Rind galls: the rind means bark and gall indicates abnormal growth. Hence peculiar curved 

swelling found on the body of a tree known as the rind gall. 

(x) Shakes: these are cracks which partly or completely separate the fibers of wood. Following are 

the different types of shakes: cup shake, heart shake, ring shake, star shake, radial shake. 

(xi) Twisted fibres: these are also known as the wandering hearts and they are caused by twisting 

of young trees by fast blowing wind. 

(xii) Upset: these are also known as the ruptures and they indicate the wood fibers which are 

injured by crushing or compression. 

(xiii) water stain: the wood is sometimes discolored when it comes into contact with water. The 

defect is usually found in converted timber. 

(xiv) Wind cracks: if wood is exposed to atmospheric agencies, its exterior surface shrinks. These 

are known as the wind cracks. 

 

Defects due to seasoning: 

Following defects occur in the seasoning process of wood. 

(i) Bow: the defect is indicated by the curvature formed in the direction of length of timber. 

(ii) case-hardening: the exposed surface of timber dries very rapidly. It therefore shrinks and is 

under compression. The interior surface which has not completely dried under tension.  This defect  

is known as the case-hardening. 

(iii) Check: a check is a crack which separates fibers of wood. It does not extend from one end to 

the other. 

(iv) Collapse: due to uneven shrinkage, the wood sometime flattens during drying. This is known as 

collapse. 

(v) Cup: this defect is indicated by the curvature formed in the transverse direction of timber. 

(vi) Honey-combing: due to stresses developed during drying, the various radial and circular cracks 

in the interior portion of timber. This defect is known as honey-combing. 

(vii) Radial shake: these are radial cracks. 
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(viii) Split: when a check extends from one end to the other, it is known as a split. 

(ix) Twist: when a piece of timber has spirally distorted along its length, it is known as a twist. 

(x) Warp: when a piece of timber has twisted out of shape, it is said to have warped. 

TIMBER 

 
TIMBER is the oldest material used by humans for construction after stone. Despite its complex 

chemical nature, wood has excellent properties which lend themselves to human use. It is readily 

and economically available; easily machinable; amenable to fabrication into an infinite variety of 

sizes and shapes using simple on-site building techniques; 

 

 Exceptionally strong relative to its weight 

 A good heat and electrical insulator 

 It is a renewable and biodegradable resource. 

However, it also has some drawbacks of which the user ust e a a e. It is a natural  ate ial a d 
is available in limited amount. 

Preservation: 

Preservation of timber means protecting timber from fungi and insects attack so that its life is 

increased. Timber is to be seasoned well before application of preservatives. The following are the 

widely used preservatives: 

1.Tar 

2.Paints 

3.Chemicalsalt 

4.Creosote 

5. ASCO 

 

1. Tar 

Hot coal tar is applied to timber with brush. The coating of tar protects the timber from the attack of 

fungi and insects. It is a cheapest way of protecting timber. Main disadvantage of this method of 

preservation is that appearance is not good after tar is applied it is not possible to apply other 

attractive paints. Hence tarring is made only for the unimportant structures like fence poles. 

 

2. Paints 

Two to three coats of oil paints are applied on clean surface of wood. The paint protects the timber 

from moisture. The paint is to be applied from time to time. Paint improves the appearance of the 

timber. Solignum paint is a special paint which protects the timber from the attack of termites. 

 

3. Chemical salt 

These are the preservatives made by dissolving salts in water. The salts used are copper 
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sulphate, masonry chloride, zinc chloride and sodium fluoride. After treating the timber with these 

chemical salt paints and varnishes can be applied to get good appearance. 

 

4. Creosote 

Creosote oil is obtained by distillation of coal tar. The seasoned timber is kept in an air tight chamber and 

air is exhausted. Then creosote oil is pumped into the chamber at a pressure of 

0.8 to 1.0 N/mm2 at a temperature of 50°C. After 1 to 2 hours timber is taken out of the 

chamber. 

 

5. ASCO 

This preservative is developed by the Forest Research Institute, Dehradun. It consists of 1 part by 

weight of hydrated arsenic pentoxide (As2O5, 2 H2O), 3 parts by weight of copper sulphate. 

(CuSO4⋅5 H2O) and 4 parts by weight of potassium dichromate (K2Cr2O7) or sodium dichromate 

(Na2Cr2O7⋅2 H2O). This preservative is available in powder form. By mixing six parts of this powder 

with 100 parts of water, the solution is prepared. The solution is then sprayed over the surface of 

timber. This treatment prevents attack from termites. The surface may be painted to get desired 

appearance. 

 

Physical Properties: 

Specific Gravity (SG): 

Generally, specific gravity (SG) and the major strength properties of wood are directly related. SG for 

the major , usually used structural species ranges from roughly 0.30 to 0.90. Higher allowable design 

values are assigned to those pieces having narrower growth rings (more rings per inch) or more 

dense latewood per growth ring and, hence, higher SG. 

 

Thermal Properties/Temperature Effects: 

Although wood is an excellent heat insulator, its strength and other properties are  affected 

adversely by exposure for extended periods to temperatures above about 100°F. The combination of 

high relative humidity or MC and high temperatures, as in unventilated attic areas, can have serious 

effects on roof sheathing materials and structural elements over and above the potential for attack 

by decay organisms. Simple remedies and caution usually prevent any problems. 

 
At temperatures above 220°F, wood takes on a thermoplastic behavior. This characteristic, which is 

rarely encountered in normal construction, is an advantage in the manufacture of some 

reconstituted board products, where high temperatures and pressures are utilized. 

 

Environmentally friendly 

Timber is the most environmentally responsible building material. Timber has low production energy 

requirements and is a net carbon absorber. Timber is a renewable resource. Well- managed forests 

produce timber on a sustained continuous basis, with minimal adverse effects on soil and water 

values. 
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In plentiful and growing supply 

Timber is readily available. Australia has significant forest resources including a plantation estate 

covering more than 1.6 million hectares, and the area is growing rapidly. 

 

Strong and lightweight 

Timber is strong, light and reliable making timber construction simpler and safer than steel or 

concrete construction. A comparison with steel and concrete shows that radiata pine structural 

timber, for example, has a strength for weight ratio 20 percent higher than structural steel and four 

to five times better than unreinforced concrete in compression. The lightweight structures possible 

in wood confer flow-on advantages in terms of reduced foundation costs, reduced earthquake 

loading and easier transport. Building components and complete constructions are simple and safe 

to erect, and cheaper to deconstruct or reuse at the end of a buildingís useful life. 

 

Chemical Properties 

Though, would is chemically inert as compared to other materials but is affected by some acids and 

bases. Some species have proven very useful for food containers (berry boxes and crates) because 

they are nontoxic and impart no taste to the foods contained therein. Wood structures have also 

found widespread use as storage facilities for salt and fertilizer chemicals 

 

DRY ROT 

The turning of timber tissues to almost dry powder by fungi is called dry rot.The fungus feed upon 

the wood and eats the wood tissue, thus penetrating the wood fibres from all direction. 

 

Prevention: 

1. well seasoned timber should be used. 

2. timber should be used where there is free circulation and access of air. 

 

Remedy: 

 

1. the timber should be painted with a solution of copper sulphate 

 

2. the high temperature of seasoning of kiln helps in killing the Fungi. 

WET ROT The disintegration of tissue of timber due to alternate wetting 

and drying is called wet rot. The attacks take place through the wounds in 

bark by the access of water. 

Prevention: 

All timber for exterior or underground work should 

be first properly seasoned and then coated with tar to keep out the dampness. 

Downloaded from  be.rgpvnotes.in

Page no: 8 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 

 

Remedy: 

The best remedy for treating wet rot is by using a suitable preservative Seasoning of 

 

Timber 

 

From day to day, most people have some contact with "seasoned" timber. From childhood days 

wooden cots and toys, to school desks and, eventually, to wooden furniture and flooring in homes or 

places of employment - seasoned timber is to be found. Yet how many people really understand 

what seasoned timber is? 

 

Only when cracks appear in furniture or floor, or when a door shows some degree of warping, is any 

thought given to this concept. It is to be regretted that even some people associated with the timber 

trade have little knowledge of what seasoned timber is and the best method of obtaining it. 

What is "seasoned" timber? 

The process of drying out the water from "wet" or" green" timber is termed "seasoning", or 

more simply" drying". Water is just as essential to the life of a tree as it is for all living matter. 

Together with the various minerals, it enters through the roots of the tree and is carried in the 

sapwood - the outer woody part to the leaves. The food, that is the sugars and starch, are made in 

the leaves by photosynthesis and are transported in solution down the inner bark to the growing 

cells. The whole trunk of the tree is made up of cells, which are like small tubes, having walls of 

cellulose and a more or less hollow' cavity filled with water and other materials known as sap. 

Consequently, when the tree is felled and the resulting log is sawn into timber, the sawn sections 

consist of innumerable small cells containing water. Drying the moisture out of wood enhances its 

properties to such an extent that the resulting timber is given the special name "seasoned" rather 

than "dried" although the terms are identical. 

Why is timber seasoned? 

Seasoning timber causes many changes in its properties, and in practically every case the 

change is an improvement. There is only one principal disadvantage in drying timber, namely, the 

loss in volume due to shrinkage. However, by a correct understanding of the shrinkage of timber this 

effect can be minimized, and timber can then be confidently used without fear of adverse behavior 

subsequently in service. 

Types of Seasoning 

 

(i)  Natural Seasoning: It may be air seasoning or water  seasoning.  Air seasoning  is  carried 

out in a shed with a platform. On about 300 mm high platform timber balks are stacked as 

shown in Fig. 1.8. 

(ii) 

Care is taken to see that there is proper air circulation around each timber balk. Over a 

period, in a natural process moisture content reduces. A well-seasoned timber contains only 

15% moisture. This is a slow but a good process of seasoning.  Water seasoning is carried  

out on the banks of rivers. The thicker end of the timber is kept pointing upstream side. 

After a period of 2 to 4 weeks the timber is taken out. During this period sap contained in  

the timber is washed out to a great extent. Then timber is stalked in a shed with free air 

circulation. 
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(iii) Artificial Seasoning: In this method timber is seasoned in a chamber with regulated heat, 

controlled humidity and proper air circulation. Seasoning can be completed in 4 to 5 

days only.The different methods of seasoning are: 

 

(a) Boiling 

(b) Kiln seasoning 

(c) Chemical seasoning 

(d) Electrical seasoning. 

 

(a) Boiling: In this method timber is immersed in water and then water is boiled for 3 to 4 hours. 

Then it is dried slowly. Instead of boiling water hot steam may be circulated on timber. The process 

of seasoning is fast, but costly. 

 

(b) Kiln Seasoning: Kiln is an airtight chamber. Timber to be seasoned is placed inside it. Then 

fully saturated air with a temperature 35°C to 38°C is forced in the kiln. The heat gradually reaches 

inside timber. Then relative humidity is gradually reduced and temperature is increased, and 

maintained  till  desired  degree  of  moisture  content  is  achieved.  The  kiln  used may  be 

stationary or progressive. In progressive kiln the carriages carrying timber travel from one end  of 

kiln to other end gradually. The hot air is supplied from the discharging end so that temperature 

increase is gradual from charging  end to discharging   end.   This method  is used    for    seasoning 

on a larger scale. 

 

(c) Chemical Seasoning: In this method, the timber is immersed in a solution of suitablesalt.Then 

the timber is dried in a kiln. The preliminary treatment by chemical seasoning ensures uniform 

seasoning of outer and inner parts of timber. 

 

(d) Electrical Seasoning: In this method high frequency alternate electric current is passed 

through timber. Resistance to electric current is low when moisture content in timber is high. 
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As moisture content reduces the resistance reduces. Measure of resistance can be used to stop 

seasoning at appropriate level. 

 

However it is costly process. This technique has been tried in some plywood industries but not in 

seasoning of timber on mass scale. 

 

Different methods of seasoning: 

 

Air Seasoning 

 

The traditional method for drying wood, air seasoning is also the longest, taking six to nine months. 

To air season wood, stack logs or planks outside on pallets in such a manner that air can circulate 

vertically and horizontally through the timbers. The raised pallets also keep wood away from 

vegetation and damp ground. Plank and log ends are often wrapped or sealed to prevent excessive 

moisture loss through these areas. Protect the drying wood from the elements with an overhead 

canopy. 

 

Kiln Seasoning 

 

The most common and effective commercial process for drying wood is kiln seasoning, which 

accelerates the process of removing moisture through the use of external energy. Drying takes two 

days to one weekend, depending on the type of wood. Two methods, progressive and 

compartmental, are used for kiln seasoning. In a progressive kiln, timber enters at one end and 

travels on a trolley through chambers with different air conditions to progressive dry the wood. This 

method produces a constant flow of seasoned timber. Wood seasoned via the compartmental 

process remains in a single building where it is subjected to a program of varying conditions until the 

moisture content is removed. This process is used for hard-to-dry or expensive wood. 

 

Solar Kiln 

 

This method combines the speed of kiln seasoning with the low energy of air drying. Solar kilns have 

single-thi k ess i do s o  the south side of the st u tu e that o k as olle to s to t ap the su s 
energy. Heat collectors, made from black metal are attached near the top of the window sashes. 

Various methods force the heated air to circulate through the kiln to dry the wood. Some solar kilns 

have insulation to retain heat at night. This process takes approximately twice as long as traditional 

kiln seasoning. Because of its gentle nature, it is well suited to producing wood for furniture 

fabrication. 

 

Microwave Seasoning 

 

Microwave seasoning uses pulsed energy directed into timbers to drive out moisture in a 

manner that will not cause seasoning degrade. This method also provides advantages such as high 

speed and high quality and is well suited for seasoning lumber, blocks, veneer, chips, paper and 

wood-based composite materials. Areas in the wood with the most moisture absorb the  most 

energy resulting in even temperature during the drying process and a uniform moisture content. 

These factors enhance quality and reduce timber checking and warping. 
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Advantages of seasoning: 

 

Three most important advantages of seasoning have already been made apparent: 

 

1. Seasoned timber lasts much longer than unseasoned. Since the decay of timber is due to the 

attacks of wood-destroying fungi, and since the most important condition of the growth of these 

fungi is water, anything which lessens the amount of water in wood aids in its preservation. 

 

2. In the case of treated timber, seasoning before treatment greatly increases the effectiveness 

of the ordinary methods of treatment, and seasoning after treatment prevents the rapid leaching 

out of the salts introduced to preserve the timber. 

 

3. The saving in freight where timber is shipped from one place to another. Few persons realize 

how much water green wood contains, or how much it will lose in a comparatively short time. 

Experiments along this line with lodge-pole pine, white oak, and chestnut gave results which were a 

surprise to the companies owning the timber. 

 

Freight charges vary considerably in different parts of the country; but a decrease of 35 to 40 per 

cent in weight is important enough to deserve everywhere serious consideration from those in 

charge of timber operations. 

 

When timber is shipped long distances over several roads, as is coming to be more and more the 

case, the saving in freight will make a material difference in the cost of lumber operations, 

irrespective of any other advantages of seasoning. 

 
GLASS 

 

TYPES OF GLASS: 

(1) Soda-lime glass 

(2) Potash-lime glass 

(3) Potash-lead glass 

(4) Common glass 

 

(1) Soda-lime glass: 

This is also known as soda-glass or soft glass. It is mainly a mixture of sodium silicate and calcium 

silicate. 

Properties: 

 

(i) It is available in clean and clear state. 

(ii) It is cheap. 

(iii) It is easily fusible at comparatively low temperature. 

 

Uses: It is used in the manufacture of glass tubes and laboratory apparatus, plate glass, 

window glass, etc. 

(2) Potash-lime glass: 

 

Also known as bohemian-glass or hard glass.It is mainly a mixture of potassium silicate and 

calcium silicate. 

Properties: 

(i) it fuses at high temperature. 
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(ii) it is not easily affected by water and other solvents. 

(iii) it does not melt so easily. 

Uses: used in manufacture of glass articles. 

 

(3) Potash-lead glass: 

Also known as flint glass. It is a mixture of potassium silicate and lead silicate. 

Properties: 

(i) Fuses very easily. 

(ii) Easily attacked by aqueous solution. 

(iii) Posses great refractive power. 

(iv) Specific gravity is about 3 to 3.50. 

(v) Turns black and opaque. 

Uses: used in the manufacture of artificial gems, electric bulbs, lances, prisms etc. 

(4) Common glass 

Also known as bottle glass. Manufacture of sodium silicate, calcium silicate and iron silicate. 

Properties: 

(i) Fuses with difficulty. 

(ii) It is brown, grey or yellow in colour. 

(iii) easily attacked by acids. 

Uses: it is mainly used for medicine bottles. 

 

MANUFACTURING OF GLASS: 

1. Batch processing system (batch house): 

Batch processing is one of the initial steps of the glass-making process. The batch house simply 

houses the raw materials in large silos (fed by truck or railcar) and holds anywhere from 1–5 days of 

material. Some batch systems include material processing such as raw material screening/sieve, 

drying, or pre-heating (i.e. cullet). Whether automated or manual, the batch house measures, 

assembles, mixes, and delivers the glass raw material recipe (batch) via an array of chutes, 

conveyors, and scales to the furnace. The batch enters the furnace at the 'dog house' or 'batch 

charger'. Different glass types, colors, desired quality, raw material purity / availability, and furnace 

design will affect the batch recipe. 
 

 

The hot end of a glassworks is where the molten glass is formed into glass products, beginning when 
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the batch is fed into the furnace at a slow, controlled rate by the batch processing system (batch 

house). The furnaces are natural gas- or fuel oil-fired, and operate at temperatures up to 1,575°C. 

The te pe atu e is li ited o ly y the uality of the fu a e s supe structure material and by the 

glass composition. Types of furnaces used in container 

glass making include 'end-port' (end-fired), 'side-port', and 'oxy-fuel'. Typically, furnace "size" is 

classified by metric tons per day (MTPD) production capability. 

 

Forming process 
 

 

There are, currently, two primary methods of making a glass container:  the  blow  and  blow 

method, used for narrow-neck containers only, and the press and blow method used for jars and 

tapered narrow-neck containers. 

 

In both methods, a stream of molten glass, at its plastic temperature (1050°C-1200°C), is cut with a 

shearing blade to form a solid cylinder of glass, called a gob. Both processes start with the gob 

falling, by gravity, and guided, through troughs and chutes, into the blank moulds, two halves of 

which are clamped shut and then sealed by the "baffle" from above. 

 

In the blow and blow process the glass is first blown through a valve in the baffle, forcing it down 

into the three piece "ring mould" which is held in the "necking arm" below the blanks, to form the 

"finish", [The term "finish" describes the details (such as cap sealing surface, screw threads, retaining 

rib for a tamper-proof cap, etc.) at the open end of the container.] 

 

Containers are made in two major stages. The first stage moulds all the details ("finish") around the 

opening, but the body of the container is initially made much smaller than its final size. These partly 

manufactured containers are called prisons, and quite quickly, they are blow-molded into final 

shape. 

 

Referring to the mechanism, the "rings" are sealed from below by a short plunger. After the "settle 

blow" finishes, the plunger retracts slightly, to allow the skin that's formed to soften. "Counterblow" 

air then comes up through the plunger, to create the prison. The baffle rises and the blanks open. 

The prisons inverted in an arc to the "mould side" by the "necking arm", which holds the prison by 

the "finish". 

 

As the necking arm reaches the end of its arc, two mould halves close around the prison. The necking 

arm opens slightly to release its grip on the "finish", then reverts to the blank side. Final blow, 

applied through the "blow head", blows the glass out, expanding into the mould, to make the final 

container shape. 

In the press and blow process, the prison is formed by a long metal plunger which rises up and 
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presses the glass out, in order to fill the ring and blank moulds.[5] The process then continues as 

before, with the parson being transferred to the final-shape mould, and the glass being blown out 

into the mould. 

 

The container is then picked up from the mould by the "take-out" mechanism, and held over the 

"dead plate", where air cooling helps cool down the still-soft glass. Finally, the bottles are swept 

onto a conveyor by the "push out paddles" that have air pockets to keep the bottles standing after 

landing on the "dead plate"; they're now ready for annealing. 
 

 

The forming machines hold and move the parts that form the container. The machine consist of 

basic 19 mechanisms in operation to form a bottle and generally powered by compressed air (high 

pressure - 3.2 bar and low pressure - 2.8 bar), the mechanisms are electronically timed to coordinate 

all movements of the mechanisms. The most widely used forming machine arrangement is the 

individual sectionmachine (or IS machine). This machine has a bank of 5–20 identical sections, each 

of which contains one complete set of mechanisms to make containers. The sections are in a row, 

and the gobs feed into each section via a moving chute, called the gob distributor. Sections make 

either one, two, three or four containers simultaneously. (Referred to as single, double, triple and 

quad gob). In the case of multiple gobs, the shears cut the gobs simultaneously, and they fall into the 

blank moulds in parallel. 

 

COMPOSITION OF GLASS 

The following is a list of the more common types of silicate glasses, and their ingredients, 

properties, and applications: 

 

1. Fused quartz, also called fused silica glass, vitreous silica glass, is silica (SiO2) in vitreous or 

glass form (i.e., its molecules are disordered and random, without crystalline structure). It 

has very low thermal expansion, is very hard, and resists high temperatures (1000–1500 °C). 

It is also the most resistant against weathering (caused in other glasses by alkali ions 

leaching out of the glass, while staining it). Fused quartz is used for high temperature 

applications such as furnace tubes, lighting tubes, melting crucibles, etc 

 
2. Soda-lime-silica glass, window glass: silica 72% + sodium oxide (Na2O) 14.2% + lime (CaO) 

10.0% + magnesia (MgO) 2.5% + alumina (Al2O3) 0.6%. Is transparent, easily formed and 

most suitable for window glass (see flat glass). It has a high thermal expansion and poor 

resistance to heat (500–600 °C). It is used for windows, some low temperature incandescent 

light bulbs, and tableware. Container glass is a soda-lime glass that is a slight variation on 

flat glass, which uses more alumina and calcium, and less sodium and magnesium which are 
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/°C as 

more water-soluble. This makes it less susceptible to water erosion. 

3. Sodium borosilicate glass, Pyrex: silica 81% + boric oxide (B2O3) 12% + soda (Na2O) 4.5% + 

alumina (Al2O3) 2.0%. Stands heat expansion much better than window glass. Used for 

chemical glassware, cooking glass, car head  lamps,  etc. Borosilicate glasses (e.g. Pyrex) 

have as main constituents silica and boron oxide. 

They have fairly low coefficients of thermal expansion (7740 Pyrex  CTE is 3.25×10– 
6 [4] 

compared to about 9×10−6/°C for a typical soda-lime glass[5]), making them more 

dimensionally  stable.  The  lower  CTE  also   makes   them   less   subject to stress caused  

by thermal expansion, thus less vulnerable to cracking from thermal shock. They are 

commonly used for reagent bottles, optical components and 

House hold cook ware. 

4. Lead-oxide glass, crystal glass: silica 59% + lead oxide (PbO) 25% + potassium oxide (K2O) 

12% + soda (Na2O) 2.0% + zinc oxide (ZnO) 1.5% + alumina 0.4%. Because of its high density 

(resulting in a high electron density) it has a high refractive index, making the look of 

glassware more brilliant (called "crystal", though of course it is a glass and not a crystal). It 

also has a high elasticity, making glassware 'ring'. It is also more workable in the factory, but 

cannot stand heating very well. 

5. Aluminosilicate glass: silica 57% + alumina 16% + lime 10% + magnesia 7.0% + barium oxide 

(BaO) 6.0% + boric oxide (B2O3) 4.0%. Extensively used for fiberglass, used for making glass- 

reinforced plastics (boats, fishing rods, etc.) and for halogen bulb glass. 

6. Oxide glass: alumina 90% + germanium oxide (GeO2) 10%. Extremely clear glass, used for 

fiber-optic waveguides in communication networks. Light loses only 5% of its intensity 

through 1 km of glass fiber.[6] However, most optical fiber is based on silica, as are all the 

glasses above. 

 

PROPERTIES OF GLASS 

The properties of glass are mainly governed by factors like composition of the constituents, state of 

surface, thermal treatment conditions, dimension of specimen etc. 

Following are the properties of glass which have made the glass popular and useful: 

I. It absorbs, refracts or transmits light. 

II. It can take up a high polish and may be used as substitute for every costly gems. 

III. It has no definite crystalline structure. 

IV. It has no sharp melting point. 

V. It is affected by alkalis. 

VI. It is an excellent electrical insulator at elevated temperatures due to the fact that glass can 

be considered as an ionic liquid. The lions are not easily moved at room temperature 

because of the high viscosity. But when the temperature rises, the ions are permitted to  

flow and thus they will sustain an electric current. 

VII. It is available in beautiful colors. 

It behaves more as a solid than most solids in the sense that it is elastic. but when the elasticlimit is 

exceeded, it fractures instead of deforming. 

VIII. It is capable of being worked in many ways. it can be blown,drawn,or pressed. But it is 

strange to note that it is difficult to cast in large pieces. 

IX. It is extremely brittle. 

X. It is not usually affected by air and water. 
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XI. It is not attacked by ordinary chemical reagents. 

XII. It    is    possible    to    intentionally    alter    some    of    its     properties     such     as 

fusibility, hardness, refractive power etc. To suit different purposes. 

XIII. It is possible to obtain glasses with diversified properties. The glass may be clear, colourless, 

diffused and stained. 

XIV. It is possible to weld pieces of glass by fusion. 

XV. It is transparent and translucent. Transparency is the most used characteristic of glass and it 

is due to the absence of the free electron. For the same reason it also works as a good 

insulator. 

XVI. When it is heated, it becomes soft and soft with rise in temperature . it is ultimately 

transformed into a mobile liquid. The liquid when allowed to cool , passes to all degrees of 

viscosity. The property of glass has made its manufacturing process easy. It can also be 

formed into articles of desired shape. Thus the amorphousness of glass permits it to be 

blown, drawn from furnaces and continuously worked. 

XVII. Due to advancement made in the science of the glass production, it is possible to make glass 

lighter than cork or softer than cotton or stronger than steel. The presence of glass however 

is considerably affected by foreign inclusions, internal defects and cords or chemically 

heterogeneous areas. 

XVIII. The glass panes can be cleaned easily by anyone of the following methods- [i]By 

applying methylated spirit 

[ii] Painting the glass panes with lime wash and leaving it to dry and then washing with clean 

water. 

[iii] rubbing damp salt for cleaning paint spots and; 

[iv]rubbing finely powdered chalk 

Steel 

Steel is manufactured by mixing iron and carbon in a specific ratio, in which the percentage of carbon may 

range from 0.2 percent to 2.14 percent of the total weight. Other than carbon, the alloying materials used in 

manufacturing steel include chromium, manganese, vanadium and tungsten. Of these materials, carbon is the 

most cost-effective element. And any of the alloying elements help in altering the mechanical  property of 

steel. 

Steel differs from wrought iron and cast iron, only in the percentage of carbon content. Steel contains more 

iron than wrought iron and lesser iron than cast iron. It is because of this reason steel is considered to occupy a 

position between these two metals. However, the properties of steel, wrought iron and cast iron differ 

tremendously. 

 

Steel: Physical Properties 

 

 The physical properties of an alloy depend on the percentage composition of the constituent elements and the 

manufacturing process. The properties of steel are totally different from its component elements - iron and 

carbon. One of its major properties is the ability to cool down rapidly from an extremely hot temperature after 

being subjected to water or oil. And a particular amount of carbon can be dissolved in iron at a specific 

temperature. 

 The physical properties of steel include high strength, low weight, durability, ductility and resistance to 

corrosion. Steel, as we all know, offers great strength though it is light in weight. In fact, the ratio of strength to 

weight for steel is the lowest than any other building material available to us. The term ductility means steel 

can be molded easily to form any desired shape. 

 Unlike the constituent element iron, steel does not corrode easily, on being exposed to moisture and water. 

The dimensional stability of steel is a desired property; it is found that the dimension of steel remains 

unchanged even after many years, or after being subjected to extreme environmental conditions. Steel is a 

good conductor of electricity, i.e., electricity can pass through steel. 

 Steel grades are classified by many standard organizations, based on the composition and the physical 

properties of the metal. The deciding factor for the grade of steel is basically its chemical composition and the 
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supplied condition. The higher the carbon content, the harder and stronger is the steel metal. On the contrary, 

a high quality steel containing less carbon is more ductile. 

 Earlier forms of steel consisted of more carbon, as compared to the present day steel. Today, the steel 

manufacturing process is such that less carbon is added and the metal is cooled down immediately, so as to 

retain the desirable physical properties. Rapid cooling (or quenching) of steel also alters the grain structure. 

 

Aluminum: - 

Aluminum or aluminum is a chemical element with symbol Al and atomic number 13. It is a silvery-white, soft, 

nonmagnetic and ductile metal in the boron group. By mass, aluminum makes up about 8% of  the Earth's 

crust; it is the third most abundant element after oxygen and silicon and the most abundant metal in the crust, 

though it is less common in the mantle below. The chief ore of aluminum is bauxite. Aluminum metal is so 

chemically reactive that native specimens are rare and limited to extreme reducing environments. Instead, it is 

found combined in over 270 different minerals. 

Aluminum  is  remarkable  for  its  low density and  its  ability  to  resist corrosion through  the  phenomenon   

of passivation. Aluminum and its alloys are vital to the aerospace industry. And important in transportation and 

building industries, such as building facades and window frames. The oxides and sulfates are the most useful 

compounds of aluminum. 

 

Background 

Physically, chemically and mechanically aluminum is a metal like steel, brass, copper, zinc, lead or titanium. It 

can be melted, cast, formed and machined much like these metals and it conducts electric current. In fact 

often the same equipment and fabrication methods are used as for steel. 

Light Weight 

Aluminum is a very light metal with a specific weight of 2.7 g/cm3, about a third that of steel. For example, the 

use of aluminum in vehicles reduces dead-weight and energy consumption while increasing load capacity. Its 

strength can be adapted to the application required by modifying the composition of its alloys. 

Corrosion Resistance 

Aluminum naturally generates a protective oxide coating and is highly corrosion resistant. Different types of 

surface treatment such as anodizing, painting or lacquering can further improve this property. It is particularly 

useful for applications where protection and conservation are required. 

Electrical and Thermal Conductivity 

Related Stories 

ALUMINIUM 2014 World Trade Fair and Conference to Take Place October 2014 in Düsseldorf 

Aluminum and Aluminum Alloys - Characteristic Advantages and Beneficial Properties of Aluminium Extrusions 

by Caporal Aluminum 

 

Aluminum and Aluminum Alloys - Life Cycle of Aluminum 

Aluminum is an excellent heat and electricity conductor and in relation to its weight is almost twice as good a 

conductor as copper. This has made aluminum the most commonly used material in major power transmission 

lines. 

 

Reflectivity 

Aluminum is a good reflector of visible light as well as heat, and that together with its low weight, makes it an 

ideal material for reflectors in, for example, light fittings or rescue blankets. 

Ductility 

Aluminum is ductile and has a low melting point and density. In a molten condition it can be processed in a 

number of ways. Its ductility allows products of aluminum to be basically formed close to the end of the 

p odu t s desig . 
Impermeable and Odourless 

Aluminum foil, even when it is rolled to only 0.007 mm thickness, is still completely impermeable and lets 

neither light aroma nor taste substances out. Moreover, the metal itself is non-toxic and releases no aroma or 

taste substances which makes it ideal for packaging sensitive products such as food or pharmaceuticals. 

Recyclability 

Aluminum is 100 percent recyclable with no downgrading of its qualities. The re-melting of aluminum requires 

little energy: only about 5 percent of the energy required to produce the primary metal initially is needed in 

the recycling process. 
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The Glass is the magical building material as it is used in doors, windows, and building façades according to 

characteristics & properties of glass. The People have many choices depending on safety, security, functions 

related to environment (self-cleaning, sunlight and heat transparency, visibility) and qualities like scratch 

resistance etc. 

 

Based on the important characteristics & properties, it is considered as best future material for building 

construction. Following are the properties and characteristics of the glass. 

Characteristics of glass as Building Material: 

Hardness and Brittleness: 

It is a hard material as it has greater impact resistance against applied load. But at the same time it is brittle 

material as its breaks immediately when subjected to load. 

 
 

Weather Resistance: 

It is weather resistant as it can withstand the effect of rain, sun and wind. It can absorb, reflect and refract light 

as it enables us to control and manipulate natural light to influence our daily activities and frame of mind. 

It has greater dimensional stability as it has low thermal expansion value. (I.e. Its change in volume with 

respect to temperature change as compared to other materials is very low.) 

Insulation: 

It is an excellent insulator against heat, electricity and electromagnetic radiation. It has a good insulating 

response against visible light transmission. 

Certain special type of glass has high resistance against ultra-violet, infrared and x-ray transmission. It has an 

excellent resistance against sound transmission, provided used with proper thickness. 

Chemical Resistance: 

It can withstand the effect of the chemical reaction under different environment conditions or acidic effects. 

It has excellent resistance to most chemicals, including solutions of inorganic alkalies and acids, such as 

ammonia and sulfuric acid. 

Colour and Shape Varieties: 

It can be blown, drawn and pressed to any colour, shape, and varieties. 

Nowadays so many colour and shape varieties are available in the market depending upon their use, 

dimensional requirements, and safety requirement. 

Property Modification: 

It is also possible to change some of its properties to suit different purposes. The major surface modification 

processes are listed below, and their names itself suggest the different properties of glass to which it can be 

modified depending upon their use in the building. 

List of Surface modification Process of Glass: 

Anti-fogg coating 

Anti-reflective coating 

Chemically strengthened glass (Safety glass, toughened glass, wire-mesh glass, and laminated glass) 

Anti-corrosion coating (Resistance to water) 

Dealkalization coating (Surface layer that has a lower concentration of alkali ions) 

Hydrogen darkening layer (Chemical process that interferes the passage of light) 

Insulated coating or double glazing or double pane (for heat and or sound insulation) 

Sand blasting or acid etching process (Frosted Glass) 

Low emissivity coating (Coating helps to reduce heat transfer) 

Pyrolytic coating (Coating for excellent performance) 

Self-cleaning coating 
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Sandwichable film or Smart film coating (Alter the light transmission property when voltage, light or heat is 

applied) 

Water repellent coating (Making hydrophilic surface) 

Sol-gel coating (Preparation of thermally stable, transparent super-hydrophobic silica films) 
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We hope you find these notes useful. 

You can get previous year question papers at 
https://qp.rgpvnotes.in . 
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