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Chapter-I
Stone
Stone: Stone 1 Rockes ¥ W fa1 Tl & #1R 371 classification T ¥R ¥ foar s &

X/
°o

1. Geological Classification

2. Physical Classification

3. Chemical Classfication

1. Geological Classification :-Geological Classification made of origan (=22M
g 9 ¥ ) W uRE g 2
78 Classification # 38R rocks = @ ¥R ¥ classficied =1 s 21

1 Igneous Rocks 2. Sedimantry Rocks 3. Metamarphic Rocks

1. Igneous Rocks :- Igneous Rocks &1 volacanic rock:@ M @ i 9 9l €1 %E X
earth surface & e foh#ll HRUEY temperature agd W& 9€ Sl g1 f5ge ®Ror gedt &1
Hag & T Iufeed silicte melt (froer) 219 31 R g7 fooen gan silicate #71 waetan
2l

<> T % cooling & set &H &I location & 38R Igneous rocks @& 9+ ¥R ¥ classified
fopan I 2

1. Plutonic Rock 2. Hypabassel Rock 3. Volcanic Rocks

1. Plutonic Rock : 7f& fiEen g21 Silicate (#71) SEd v<1 Ted8 W & cooling a1 cooled
g T B Al 39 WER § &l g4t W22 plutonic rock FEemdt 2l
ICEW - Granite TAEE

die:- TUHT structure coarse grained ®dl 2|

2. Hypabassel Rock:- afe fi=e g31 silicate (%m1) earth surface ¥ %8 TEWE W
cooling g3 &1 d 38 WK @i =<2 hypabssal rocks el &l

3@ - SfErEe (Dolorite)
die:~ 3" structure fine grained ®ial 21

3. Volcanic Rocks :3f% fioen gan silicate (1) earth surface # top Tde W &
settel @1 coolling &/l & @ ¥@ WhR ¥ & g =22H volcanic rock weelwdl 2

Ex. Trap 41 Basalt
Note: 3U&I structure extremly fine(9gd o) &dl 21
K Finally igneous rock # example 8- 1 Granite 2. Dolerite 3. Basalt 4. Trap
Note :Igneous rocks unstraified rocks (Jda 922M) gt 2

2. Sedimontry Rocks :51d Existing rocks T weather action [Air, water snow fall]
% SR 3 W2H breack 8 W g1 6 ¥ 2 g We2H A % @ flow BT Wl Sl 21 SR
W&l W I 1 velocity = Bt € 9 @81 W =22M layer to layer STeT B ST 8 SR T =t
Yo & ®9 ¥ ufafdd 8 St @1 9 Uk T S2eH sdl € df 39 YR i 92@M sedimantry
w22 Hed 2l

o 7€ 922 mainly water & gRI S9E Sl € 38T 38 aqueous rock (W™ w22M) rocks
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% AW 9 | S S €

T :-Sedimantry rocks ¥ Wa W% fg@rf 3 21 safew 3= Starified rocks & AW @ ST
ST 2l

Ex. Sand stone, Lime stone, gypsum, lignite, laterite, shale, chalk, gravel

> Sedimantry Rock : Aqueous rocks -Starified Rocks

3. Metamarphic Rocks :- &% X existing rocks (igneous rocks, sedimantry rock]
T pressure or temperature varivation 3 w22 Ufiafdd € Wl € o $H UHR U w5l
g4 =22M metamarphic rocks FEeE 2|

Note: Metamarphic rocks &I structure floited @la1 21

Ex: (i) Quartzite (ii) Marble (iii) Slate (iv) Genisses
<> Name of sedimentry /Igneous & Change into metamorphic Rock
(i) Shale __Temp./Pre. o Slate
(i1) Lime stone __ Temp. , Marble

(iii) Granite —__ y Genisses

(iv) Sand stone______y Quartzite

Note:

(i) 7% igneous rocks earth surface & top T @R set el € [basalt & trap] a T8 ¥HK
@I igneous rocks extrusive igneous rocks Feedl 2l

(ii) =% earth surface & 3T set & Tl &l [dolierite & granite] @ intrusive igneous
rocks FEETl €l

Physical Classifiation :

)

» Physical Classification & 3@R rocks & @4 Wt ¥ classification f&ar mr 21
1 Sratified Rock (Tda =22M)

2. Unstratifed Rock (#9da 922M)

3 Floited Rocks (3@ =Z2M)

1

Stratified Rocks: Ul =2zF f5°d 2@ W Wd 9% fS@E <dt & a1 tHi =522 5= plan
of strafication @1 Plan of cleavge W layers & &4 ¥ 371 foha1 &1 |ehal &1l 39 startfied
rocks &eeldl

<> ad: 9l sendimantry rocks gHt 4ot § | 2

33eWI-Lime stone, sand stone, lignite, chalk, latrite, gravel, gypsum.

2. Unstraifed Rocks U 922 578 3@+ W wd 9% ff@i 78 <t 2 3= unstraified
rocks FEeldl 2

T+l igneoius rocks 38 v § i 2

X/
°e

K/

. JqEWT - granite, dolarite, trap, basalt

3. Floited Rocks: &5l metamorphic rock physically 3@ it & @it 21
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X/
°

3@ - Quartzite, marble, slate genous, crenisses

3. Chemical Classification 30 classification # engineering classificatioin @
scientific classficatioin # ™ ¥ WM W@l 2l
(i) Siliceous Rocks (ii) Calcareous Rocks (iii) Argillaceous Rocks
(i) Siliceous Rocks : UH! rocks fs74 silica main componant & &4 H available & =
Sufterd 211 39 siliceous rocks FE Bl
3q=IU - granite, sand stone, quartzite
(ii)  Calcarous Rocks:UH! rocks fs@H calcium oxide (lime) main component & &4 H
3ufeerd Bl 39 calcerous rocks #gd 2l
Ex.= Lime stone, Marble
(iii) Argillaceous Rocks U5 =ez@ 574 clay (fe@&+ f42@i) main component & ®9 H
Sufeerd @ Argillaceous rocks Feardl 2l
3E@- Laterite, Slate
S.No.| Types of Rocks | Chemically Phyiscally Geologicaly
1 [Granite Silice ous Unsfraitified Ingenous
2 |Quartzite Siliceous Floited Rock Metamorphic
3 |Sand Stone Siliceous Stratified Sedimentary
4 |[Marble Calcarious Floited Rock Metamorphic
5 |[Lime Stone Calcarious Stratified Sedimentary
6 [Slate Argillaceous |Floited Metamorphic Rock
7 |Laterite Argillaceous |Stratified Sedimentary

(1)
(1)

(i)

Monominral Rocks (ii)
Mono minral rocks :UH! =22H S %a¢ T# & minral § @& 991 81 38 Monominral

rocks FECIAT 2|

Ex. Gypsum, Magnesite

Ployminral Rocks: T rock 5l T& ¥ 3f¥% mineral ¥ fiei@t s+t 2 polymineral

rocks FEedl 2|

Ex. Granite, Basalt

Polymineral Rock

Note ;9221 | No. of mineral % 3R 3= & &R @ classified fwar smar 21

K Natural Bed of Stone: The natural bed of stone in sedimantry rocks have a
distinct of divison along which stone can easily split is called Natural bed of
stone.

< Sedimantry rocks ¥ 9% plain 5781 ¥ 9 layers & &9 H a1 Tl & ®9 § 37& foha1 51 Fahal

gl 39 Natural Bed of Stone & plane of cleavage Fgadl 2l

Note: Sedimentry rocks # load 41 pressure %! direction 431 natural bed of stone
% prepandicular (90°) 41 right angle W & &1 =ifeul

Study Material & Online Exams Facility available on web App.

Website:-WWW.civilianinstitutealwar.in Contact No.: 9610446964



'THE CIVILIAN INSTITUTE, ALWAR

Little Birds School, Sanjay Nagar, Front of Railway Station, Alwar

Directioin of Natural Bed of Stone for differnet types of work:

Types of Work Direction of Natural Bed of Stone
1. In masonary wall Horizontal

In arches Radial direction
3. Cornice ¥ string course Vertical direction

- Quality of good stone :

1. Good in Appreance (3@H § T=1 7))

2. Genral Structure (TR &1 =) TR FI G crystel BH1 =fEW AR TR § @rEems
(Parousness) 9gd %4 3M dfewl qu1 fe= fafed @1 & o 4 71K & stone ITM
¥ o W W 2

4. A% stone =1 ST arch & o fman 1 w1 g1 light stone &1 3w o &m@1 W@ 2

Note:

(i) g stone 1 TN ornamental work (TSE<! %) carving work (3fem=sr) =mt
% fau fan 51 @1 2 1 soft varity (79 fREH) @1 T 3uEM § @ @l 2

(ii) &% TR 1 3T reating wall, harbour work (3TTZ) &1 dam &1 UH structure Sl TH
aTel load il @E & 9% FAU resist FW & 379 heavy weight stone ST § @@ W
2l

(iiif Seasoning of stone:¥@ W % mining (WIH) ¥ fFahren e a1 789 suficient wen o
moisture content SuEd el 21 5@ quarry sap #8d g1 gEfT YR @EH 9 Freed 2

quarry sap (moisture) & FRUT soft fF 1 e 2l

X/
°

&1d: TR Bl use FE @ TEA T8 F£P 999 9k @A I @ dfF T8 9er hard & 9@ HHifE
time % TA-H1Y 3TH quarry sap remove B St 2

<> Id: TR i g@H # period seasoning period FEGT € 3R stone #1 seasoning
period 6 @ 12 &R & wA Tl 21

(iv)  Water adsorption: Building structure ¥ & 3+ aldl stones %! water adsorpation
capacity 9gd SRl &l g =fEu)
UH 3o TR H (W @iad @1 emal) 9 @ weight A1 self weight F1 5% § sifud 7@ @
FifgQl @R 3% stone 1 water adsorption capacity self weight 1 10% & =ifys o5
I3 q 47 wer o wr & fod smm § 18 amn s =nfe

(i) A good building stone water adsorption capacity shoud not exceed 5% of the
self weight.

(ii) A stone should be rejected 3 not use for masonary work if water adsorption
0.10 of the the self weight.
5. Easy to working : TR TH quality #1 ZH =1feq 59 ™ mason % 51 &M HT 24H

gl AUl TR dresssing SN § &I S Fehdl 2|
6. Heavyness:df¢ TR &1 ITAT reatining wall, dam, harbour work =1z # f&a1 =1 @1
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g @ 9er sufficient heavy g1 =1fgu)

e afg 1 9t ®l § ek I a1 S @I 8 a 39 Ul &1 weight test 3ava® €9
| fear s =nfew)

7. Crushing strength/ compressive strength: f&& stone %l per unit area load
resist % @ capacity crushing/compressive strenght of stone Heemdl 2|

<> Building structure d %M M 9 stone %! min crushing strength 100MPa @1 100
N/mm?2= 1000 kg/cm?d F1 & e =few)

1MPa=1N/mm?

1 MPa=1 N/mm?=10 Kg/cm?

Crushing strength of different types fo stone:

X/
L X4

S.No. Rocks Stone Crushing Strength
(i) Baslat 150-185 Mpa
(ii |Dolertite 90-150 M pa
1 |Igneous Rocks|(iii) |Granite 75-127 Mpa
(iv) |[Synitre 90-150-Mpa
(v Trap 330-380"Mpa
i) Laterite 1.80-3.10 Mpa
o Sedimentry . [(ii) |Lime Stone |54 Mpa
Rocks (i1) |[Sand Stone |64 Mpa
(iv) [Shale 0.20-0.60 Mpa
Metamorphic [(1) Gensis 206-370 Mpa
3 Rocks (i) |Slate 75-207 Mpa

Note: :4¢ €t Wit rocks # @@ %4 strenght shale ! 21 921 «d S¥EI strength trap &t
21

& Fire Resistance Capacity : Building Structure ¥ &M 3 a@ Tt &1 fire resis-
tance capacity #=31 g =feu)

(i) Sand stone %1 fire resistance capacity T8 S gl 2

R Specific Gravity : Buillding structure § &M 3 91 stone #1 specific gravity
2.5 9 3 % wey Wit Sl 2

% Good building stone & f&@ specific gravity 2.7 @ #fis off St 21

> Wheather Resistance Capacity:
Building structure ¥ &M 3+ a1@ WeR &I weather resistance capacity =31 &l
UG

Note: Quartzite stone %! weather resistance capacity 59 =3I il 2|

>

R Hardness :Stone measonary H &M 9 a1 TR sufficiently hard gH1 =ifgul

L)

X/
°e

Percentage of wear: Measonary § #H M del stones @I wearing resistaing
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capacity 3T=8! 2+ =fEu)
% Toughness : Stoen measonary § &M M alenl ek sufficient tough g1 =fEw)

» Testing for stone: stone &I properties 1 chack & & fau f= fafea test
conduct 3 S 2

1. Smiths Test: 39 test & 5 aggregate H soluble material (geeial 9a1ef) =1 Sufefd

I FH % fo g 3= e s 2

Smith's test are done to determine the presence of soluble matter in aggre-

gate.

Test Processure:38 2% & &1 & fad &9 & U5 § Agg. sample S feran siar 8 3w 5

% FW IH ¥ 3@ UF & 90 & ¥ completly R fmn Sa1 ¥ SN g 999 &% 3@ W@ 2

Ifg gt a1eft off clean ® 9 399 soluble matter &1 Iufeerfd 5& % @R = 9 turbid

(TEe) B T B dl 39H solubale matter Sufted 2

2. Curshing Test: Stone I compressive strenght #1 =% %% % U crushing test
ST H W@ S 2

<> T test I % & A three 40 mm stone cube [40 mm X 40 x 40 mm)]stone I
¥ @ W 2

*» TG 3= I FH H Ted 72 ¥ U H submerse Fih @ @1 2

> T ¥R I H GHT compression testing machie 3 stone cube % #&7 5 ol thick
plaster of paris @ plywood & = S 21

X/
°e

X2 9 39 T 18.72 N/mm? per minute loand & AT STl 2

X Data : Curshing test

(i) Test Spacimen : 3 cube 40 mm in size.

(ii) Before testing 72 hours submerse in water

(iii) S mm thick plaster or playwood are period between C.T. Maching & stone
cube

(iv) Load Intensity is 13.72 N/mm? per minute are applied

Commpressive force at time failure

v) Test result : Cross section area of cubes

3. Attriation Test: Attriation Test stone &1 rate or water (f59@) 3@ 7 & faU
STEm § o S 2

% T 2= # % % fau devel attriation testing machine 37 o @@ Wl 2|
Test :-

o zg 2= H &M A arelt devel attriation testing #¥H # 1 cylender horizontal &
30° | = B4 € f5et length 34 cm 3R dia 20 cm Bl 21
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dia 20 cm

"

o TG 2= H 60 fadt oS & WA & IHS cylenders H TR I 5 e dh 30 RPM
(Revoluation per mint) 1 & ¥ M@ @l 2l
o> g% 915 39 test sample F 1.5mm sieve ¥ pass FU fora smm @i

Weight of sample passingl.5mm sieve <100

« Precentage of wear : total weight of sample

1. af¢ femelt =R =1 rate of wear 3% ¥ %7 & d 3H e8! quality %1 stone A Sl &l
Ifg stone &1 rate of wear 3% & U« € U tolerable AT SaT €|

3. 7fg stone &1 rate of wear 3% d #1¥% & @ 98 stone measonary works & o s
¥ & S S e

4. Hardness Test: Stone ® Hardness @& & o dorry testing machine Ui o
IR

o Test Processor: Stone &1 hardness test 1d & & faT 25mm X 25 mm cylendrical
in size aggrgate STAN ¥ &¥ W 2|

o g0 2= W #d 999 aggregate @ doarry testing machine ¥ Wl STl € 3R stone

piece W 12.5 N pressure @@ Sl & 3R darry testing maching 28 RPM & 38R

1000”1 T SAMET Sl 2

20 - lossinweight in gram
3

14 ICofficient of Hardness=

L. 7% stone #1 hardness cofficent 17 ¥ SARI (greater 17)dl ¥2 stone sgd hard M
S 21 3R 29 YHR F stone road work & f&T suitable g4 2

af% stone @1 hardness cofficient 14 ® 17 & |94 & d T8 medium hard 51 ST 2
3. If¢ stone =1 hardness coffiecnet 14 & %4 @ d 38 very poor, hard I I 2

S. Impeat Test:

Stone & toughness 3T F & fou impact test forar S 21 3R 39 test ¥ cast iron
anvil testing machine ST d o WA 21
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@ Test Processer: 38 test & 4 & fog 25 mm dia 3R 25 mm height &1 cylendrical
shape aggregate STaIM ¥ & 9 2|

39 test § & 20 N (aproxi. 2 Kg) #1 hammer stone & test spacimen W fREn e
2 3w | U height increase @1 Wl 21 37 5 height ¥ filRM T 98 break =i
W €S9 toughness coefficent &eamdr 2l

2Kg 2Kg 2Kg 2Kg 2Kg 2Kg

6m Height

Failure condition

Example:-
Toughness Coefficnet=6

Note:

(i) 4% stone %1 toughness coefficient 13 4 %5 &4l @ poor quality %1 A Sl 2|

(ii) If¢ stone %1 toughness coefficient 13 & 19 % W& @ o stone %I moderate
tough (¥=7 TUMEET) T HET S 2

(iii) 4% stone @1 toughness 19 ¥ =fis 21 d "gd 9T tough WHI Wl 21

6. Acid Test:Stone #I weather resistance (H&H % F9@) capacity 1 =% & & fau
acid test a1 S 2

> §9 2= ¥ stone % sample ! hydrochloric acid % solution ® 7 f&7 T STe< Wl @l
2l

> 7fe 7 49 @" stone *1 edge sharp & @l & du1 stone &1 surface powder farm H
Tafdd 7l Bl 81 a1 ¥8 stone HEH % YWEl 1 5 YHR U resist W Gehdl 2|

- Quarring of stone :
TeeR & @eM (Mining) ® @M &1 process quaring of stone Fgaimd! 2l
TR %1 @eF (Mining) ¥ faer 1 el ffafad method 3w & @@ S 21

1. Excavation Method 2. Wedging Method

3. Heating & Burning method 4. Blasting Method

Excavation Method: 3% TeeR fiedt & g1 a1 &1 &1 fqedl & W @1 @ 39 condition ®
Yo & e & ot excavation method 394 # @@ S@l 21

2. Wedging Method: 7@ method sedimantry rocks & fad Swm & &= S 2 39
method ®1 hammer &1 Te@d 21 Chisel (#1) %1 layers & &= § wE@ @l 2l

3. Heating & Burning Method:3d method ¥ rocks & ST & Sl sidl 8 5@ =zeH
thermal variation & =RV layers & &9 ¥ 377 & Wl @ 371 98 method *ff sedimantry
rocks % case ¥ 3TN H @& W 2

Study Material & Online Exams Facility available on web App.

Website:-WWW.civilianinstitutealwar.in Contact No.: 9610446964



'THE CIVILIAN INSTITUTE, ALWAR

Little Birds School, Sanjay Nagar, Front of Railway Station, Alwar

4. Blasting Method: 3@ Method ® Igneous 3R meatamorphic rocks ¥ stone W<
FH & fog wEm § @ W 2

X 28 method H rocks & 3 hole 3 = € o1 dia 20 ¥ 40 mm & W4 2l € 1 S9!
depth TeTE 1.25 § 2.5 % ¥4 Bl 2

o =9 method ¥ fr=fefEd tools STM & & w1 21

(i) Jumper (ii) Scrapping spoon

X/
*

(iii) Priming Needle (iv)  Datonaters or Blasting Metarials

(v) Tmpering Road

(i) Jumper :Rocks ¥ stone &I Wd &1 & U jumper &1 Swam fwE ST 1
T8 hammer F1 T8 ¥ rocks 1 #R pentration a1 S & ek THHT Temar § F22H
% 31X hole 59 S|

(i) Scrapping spoon: Jumper F g1 rocks ¥ s91& T4 hole ® stone % i BT 911 =i @Tex
ferre & ot scrapping spoon ST ® @Rl S 21

(iiif Priming Needle: Rock § & T Hole % &0 W&k copper (dia1) & B€ oM & Sl 2
fsaert We@d ¥ He % Blasting material @& connect F & fou svEm @Rt S #)

(iv) Datonaters a1 Blasting Material : 7S 1 method & fa@fle & = fou @ 4 @ ™
faohle® material datonaters 1 blasting material g 2

(v) Tempering Rod :Jumper & g% a4 T4 hole d blasting material &1 #T=8t & ¥ &
few tempering rod STAR ¥ @ W @ $R 4@ widel w1 S Sl @
Tempering rod %1 dia T# end W 15 mm B & 3R g8 end W 10 fudt gmar 2|

K Dressing of Stone:
e 1 92gM @ WW w &% 91 proper shape #R size § @M %1 process dressing of
stone Feaildl &l

Note: Uit &l @3 ¥ fi&ad @74 & (at the time of qurraing) TR &1 rough dressing
U ot =fewl 9T 39 999 @R ¥ quarry safe (moisture contant) Sufeyd siar 21
fSTg® %Rl stone soft &lal & 3 sUH! 3INW ¥ dressing & i 21

@ Stone #! rough dressing 7 & ¥ spalling hammer ST3M ¥ o1 STl 21

K Other Important point:

(1) Granite ¥ mainly & @&w@y9 mineral quartz or felspar &4 2l

(ii) Granite # Strength contributio mainly quratz % %RUl gial 2|

(iii) Important minerla which is found in igneous rocks

Ex. Augite, Chlorite, Felsphar, Quratz, Horn blanded, Mica, plagio clase, ser-
pentine etc.

(iv)  Important mineral which is found in sedimantry rocks.

Ex. Calcite, megnesite, glauconite, dolemite, limonite gypsum, antydrate.

- Use of Stone for different types of work:

Study Material & Online Exams Facility available on web App.

Website:-WWW.civilianinstitutealwar.in Contact No.: 9610446964



'THE CIVILIAN INSTITUTE, ALWAR

Little Birds School, Sanjay Nagar, Front of Railway Station, Alwar

(i) Abutment & pier:- Granite

(i) Damp proof course or roofing material : Slate

(iii) Ornamental or carving work :- Marble, sand stone
(iv)  Retaining wall :- Quartzite

(v) Paving work : Genisses

(vij  Manufactaring of cement:- Chalk

(vii Manufactoring of Putly:- Chalk

(viii) Rough stone work :- Genisses, Laterite

(ix) Balast & Road matel :- Basalt & trap, granite, limestone quartzite
(x) Roubble measonary:- Basalt & trap

(xi) Foundation work :- Basalt & trap

(xii) Flooring work :- Lime stone, marble, sand stone

(xiii) Steps:- Granite, Lime stone, sand stone

(xiv) Facing work :- Granite, marble, sand stone

(xv) Kankar:- Manufacture of Hydraulic lime, lime stone
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LESSON - 2
BRICKS

Brick are classified mainly two types:
Traditional Brick

2. Standerd Brick A1 Modular brick

1. Traditional Bricks : 5 brick 571 BIS (¥ &% Indian Standard) 9T AFE &
AR #TE size fix T&1 fwan T &1 HUfq Te-3aT S W U g9 S9N size fix fF
T %l Traditional Bricks gl 2|

Standard Brick a1 Modular Brick: T& Bricks @& BIS 9Rd™ AF& & 3991 U&H
fafe=a size fix a1 71 2 standard o1 modular bricks FEeEl €l

Relation between Lenght of brick; width of brick & thickness of mortor joint.
Incase of modular bricks.

L=2B+t

L= Lenght of Brick

B=Width of Brick

t= Tickness of Mortar

b3

> Actual Size of Modular size:

(190 mm X 90 mm X 90 mm) & (19 cm X 9 cm X 9 cm)
o Nominal size of Modular ratio:(With mortar)

(200 mm X 100 mm X 100 mm)

or

(20cm X 10 cm X 10 cm)
K Weight of modular size of brick : Approximate 3 ¥ 3.5 Kg
<> Classificatioin of Modular 31 standard Brick :
Modular @1 standard brick @i f= @8R classified fan smn 21
(i) First class brick (ii) Second class brick
(iii)Third Class Brick (iv) Pilla Brick
(v) Jhama Brick

(i) First class brick: First class brick &I fi=fafad property g =rfeu)

(i) Brick should be proper size:- (190 X 90 X 90 mm)

(ii)  Brick earth (32 f52dt) free from pebbles (F%E WeR) & Stone piece B =fETl
(iii)  The texture of birck should be homogenous.

(iv)  3fg 31 bricks &1 @99 ® 2%¥@ 94 d ringing A matellic sound A% A =g
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(V) First class brick % minimum compressive strenght 10.5 MPa a1 N/mm? &
105 Kg/cm?3d &9 =&t &+ =ifeq)

(iv)  af% first class brick %l 24 = @& 9 H AL [sumberge] F & T W @ brick &t
water observation capacity ™3 % dry weight 1 20% ¥ fys =& g =ifzu

Note: First class brick &I water observation capacity @3 & saturated weight
16% @ afusws &l s+t =ifew)

2. Second Class Brick :

(1) A% 3 bricks F 399 H THTA A @ first class brick # ringing @M matellic sound
AR <t =)

(ii) Second class brick %I minimum compressive strength 7N/mm?/MPa a1 70
Kg/cm?2¥ &1 & g =feu

(iii) af® second class brick &I 24 = @& UMl H Eal®l W@ S d water observation
capacity @4 % dry weight 22% & sifys & = =ifeu)

3. Third Class Bricks:

(i) =€ = bricks = #9d # 2wA 5 @t dull (H2) e GO sound FE 2t 21

(ii) Third class brick %! minimum compressive strength 3.5 N/mm?2/MPa @1 35

Kg/cm?¥ %9 &1 g =ifeu)
(iii)  3f% Bricks =i Ut H24 =2 g% A T 9A @ TF & dry weight F1 25% 9 s T2
2 =fea)
S.No. | Types of Sound Water Minimum
Bricks observant compressive
Capacity dry strength
weight not not less
more then than
1 First class Matllic or Dry weight-20% 10.5 N/mm?=
brick Ringing Saturated weight- | (105 Kg/cm?)
16%
2. Second class | Matllic or Dry weight @1 7 N/mm?
brick Ringing 299 Or (70 Kg.cm?)
3. Third class Dull (Hg) Dry weight 3.5 N/mm?2
brick 25% Or
(35 Kg/cm?2)

4. Pilla Bricks : U5t 22 St &5 Wsh! g2 el 3R geh1 39am foaE =@l & foau =& fea s 2
Pilla Bricks & 9@ surkhi(g@t) a=mt st 21 foae swm d@ide s9m & ford fopan s
.

5. Jhama Brick :¥ £ 5@ T1 2idt 31 fSH® FW01 3991 shape 3N size proper =& &l 21
afe 54 €31 1 3TN ot masonary work & ferd =& faar wmen €1
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= 32 & g balast & Wl 21 f5@®1 WM railway track W 41 concerte %@ &
feu foan s 2

Note: Measonar work (fami€ &™) ¥ ®m 31 aell brick #t minimum compressive

strength 3.5 N/mm?2 a1 35 Kg/cm?® &0 7€l s+l =ifeq)

g first, second 3R third class brick =€ F@ o 93 § = <l 2|

Manufactring of Bricks :52 99 % f&id shale (gfae1) fiedt ge@ sur v 2t 2

22 90 T it ¥ frEfeafed composition 2@ 21

1. Silica : $2 s arclt fiedt o fafeen =1 w1 gaw sifus Bidl @ i o=t e faedt o fafem
I HET 50 | 60% % #EA SUfEerd Bt 2

o> Function of Silica:

(i) Silica T &4 function 2 &l burn (T%d) ¥99 3¢ %I shape &l retained (J&HA1) F
Tt 7 UM 52 F burn FId THT TR Shapeﬂﬁﬁ?ﬁ@#ﬁwaﬂ?ﬁé‘l

(ii) ~ Raw Bricks ® fafei #t 71 g9% g@d W9 cracking, shrinkage, warping %1 &9 &l
d

X/
°e

"« Disadvantage:
afs g2 faedt # fafeem &t a1 39! premissible limit ¥ #ifas &t 5@ a1 g2 fAedt # loss
of cohession (H8sH o0 | wHi) & Sl 2|
2. Aluminium :¥2 fizdi # fofe®1 & 915 T8 number W alumina &1 AET &t 2
% =g §2 72t ¥ Alumina F1 TE1.20 ® 30% % WA Bt 2
<« Function of Alumina :
Alumina 1. 959 &M 2 fqzd # plasticity T (Property) S &1 gia
"« Disadvantage of Alumina:
Ifg 22 fiedt § Alumina #1 W1 permissible limit ¥ 21y 21 9@ &1 22 i gEd 999 339
shrinkage 3N warping a8 3t gl Sl T 3R %2 ud wHy &gd 91 hard 2 Sl 2
3. Lime:
> TF TS 32 T2 lime FT 9N 5% ¥ e TE gl =mfeul
R Lime %2 f5edl 4 Lump (fave) & w7 o 3ufem =1 21 =rfen) a1ufq g2 fae2l 9 Lime &1 9w
fine powder & &9 H g =feu)
"« Function of Lime :
22 fq2dl ¥ Lime %1 & %@ shrinkage #1 I% (retained) gidr 2|
Lime ¥2 9231 # flux %1 =@ =@ € W silica % %4 temperature W burn & § Heg
Tl 2l
"« Disadvantage :
A% lime &1 AT 32 fHedt ® 5% ¥ 1f¥s BH o @ 3¢ burn 8d 997 391 shape & @i
21 31l £2 THd T melt & S 2
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Iron Oxide: 2 728t & Iron oxide & A1 5 ¥ 6% & H&F BT 2

Function of Iron Oxide:

22 fazdl ¥ Iron oxide pigment (colouring agent) & &M@ il 2|

Zz fgedt § @ T iron oxide % HRUT & I I 2

gz fizdt ¥ Iron oxide lime ® @& flux %1 %@ i Fwar 21 wufq fafew = =9
temperature W burn & ¥ Weg &l 2

>

X/
°e

o Disadvantage:
afs g2 2l # Iron oxide &1 WIAT premissible limit ® iy 31 9@ d ¥ Wshd @94 dark
blue a1 blaking & =l 2|

If% Iron Oxide #! AMT Permissible limit ¥ %9 & @ 22 burn &4 @99 yellow colour
HI & St 2

Me: 3¢ A d Iron &1 WA pyrites & ¥4 H 3Iufterd &1 =i+l =fewl FifF pyrites burn
T g frea & w9 ¥ ufEfda 8t sar 21 S &6 yewd s gwel 9 dig 3ar 21

Colour of Bricks:

X/
°

S.No. | Colours Pigment Or Oty Available Brick

L. Black Manganes (¥ & Large proposition
of Iron

2. Bluish Green Alkalies & Burn at High Temperature

3. Brow Lime'in axcess (=)

4. Green Iron: & little qty. of lime

> Red [ron in axcess

6 white Pure clay

7. Yellow Iron & magnesia small gty.

s5. Magnesia : 92 32 fiedl ¥ Magnesia %1 small W1 brick &I yellow colour &M &%
21 9o 22 f2d A shrinkage 1 %9 &t 2

Disadvantage: 3 magnesia &l a1 f#2dl H excess (9§) W& @ brick &1 el
(Decay of brick) & WRT & ST &

6. Alkalies : 52 fqedl W Alkalies &I W1 9gd &H g @ifeu) ife Alkalies Highgrospic
nature (9 e 1 SFE1 &war) el g1 fEs R brick weakest quality #1 e grdl
# @ brick # efflorance (white patches shown on the brick surface after drying
of brick) &% 3= & Ml 2|

Note: $2 a9 areit fiedt ¥ Clay, silt @ sand &1 9= f= sgER s+ =few)

K/

K Liquid Limit, Plastic Index, Shirnakage Idex for A brick earth.

X/
L X4
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Name of Compound Qty.
Sand 35-45%
Silt 20-35%
Clay 20-35%
1. Liquid Limit : 25-35%
2. Plastic Index : 7-13%

3. Shrinkage Index: 15-25%

X/
*

X Brick 1 & fau fr=fafiaa process 9l st -
(i) Preparation of clay

(ii) Moulding of brick clay

(iii)  Drying of brick

(iv)  Burning of brick

1. Prepration of clay: Brick 7M. % f&@T preparation of clay ¥ f=fafad process
adopt =1 W 21

(i) Unsoling (ii) Digging (iii) Cleaining
(iv) ~Weathering (v) _Blending (vi) Tempering & kneading

(i) Unsoling : T8 el w81 ¥ 22 {4zl una &1 &1 ¢ 9=l W top & layer 150 ¥ 200 mm
%! remove &t & ST 21

(i)  Diggin: 38 faf&l & unsoling FM % =% fAzd TAE #1 S 21 3 T= heels (3et) & &9
H gohaal L ferd S € S height 600 ¥ 1200 mm & H¥4 @ Sl 21

(iii) Cleaining : @it T fiedl § ¥ pebbles (FFHS TWeR) THL stone piece & THSI Hl
remove HX f&a1 S 2

(iv) Weathering : 3/@ a3l &1 g4 fq2dl § ® G99 9% UM mix #i& B¢ fea s 2 fag
g2 f§edt properly mix g WM

(v)  Blending :3fz ¥z 522t § & «ft content & W1 %9 B @ 399 FW ¥ A F1 process
blending Feerd! 2|

(vij Tempering & Kneading : Weathering &1 g1 faedl &l properly mix & & fod =
process 3T9HET Wl § S# tempering F&d 2l
Uee tempering % fad animals STF ¥ @@ W 9 W A% tempering & ol
pugmill 37T ¥ @@ W@ 21

Note: Th pug mill & g1 T 57 # 15 | 20 &R g2 & fod faedt dar =t s et 21

2. Moulding of Brick :
g2 Tzt %1 €2 %1 shape #§ @ & ol Wl process TR W6l 21 38 moulding Feerd €
3R g9 fo@ mould STEM § @@ W Bl W T R & e 8-

(i) Wooden mould (ii) Steel mould
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(i) Wooden Mould : 32 a1 & foau swgm o @@ H aem wodden mould well sea-
soned timber =T &1 BT € 3R 30% ford vivm =1 ol SW@m o @rf S @)
af brick 1 production @gd 314 AEN § Tl &A1 1 d wodden mould 379 | & S
2

(ii) Steel Mould : Steel Mould 6 mm thick steel @I plate &1 &1 81 & 3R 4§ brick
production large amount H % 8 @ stell mould ST ¥ @& I 2|

Note: Mould T 9ES burnt brick (Y1 g2t $2) =1 u+it fgwman o e 8 ¥ 12% S=1 @l
21

o $2 &l moulding w3 wwa < fafuai sroam St @

(1) Slope Moulding (ii) Sand Moulding

(i) Slope Moulding: 3% 2 a1 T59 38T #1 surface W Ml spray f#ar =1 @1 2 qf 77 fafy
slope moulding el €|

(ii)  Sand Moulding: afs 2 s91d ¥Wd 3T & surface W sand A ash (@) spray & &
@l @ q 7 fafy sand moulding Feamd 2

Note : Brick ¥-Id ¥%4 Mould % I3 &= ™1 Horiontal member pallel board Sgdrd
? a1 mould % &W frog S % f&¢ @4 7= member stock board seamr 2|

Note: (i) Frog Brick #! top surface W <94 I & depression part gl @ {5 size
9x4x1 cm elal 21

2. 4fz Brick manuall s @1 & d @€ process hand moulding eamr g foe fom
R &3 T moulds SWFEL H @@ W € 3R 45 brick®l w¥H % g0 T 51 @ A A a°
fafd machine moulding #eerd 2

3. Dryning of brick :22 %I -burn %% 8 98d properly dry f=1 S 2 4R 22 & a5 @
Wt € fFE9H moisture content BEE 2% I SHY FH A1 & S
£ F'gEEt & method ST H @ 9 2

(i) Natural process (ii) Artificial Process

(i) Natural Process : 32 method ¥ 2 &l open to Atmosphere @™ @l & 3R 39 fafy
ﬁg?:[?ﬁwﬁﬁ periodS‘@ 10 % Hex 2 21

(i)  Artifical Process: 34 fafyy ¥ €3/ &1 gar & fau 922 sv@m ¥ @@ & 8 591 tem.
120°C ¥ %9 g1 ¢ @i 39 fafy § €37 %1 g@n =1 peirod | ¥ 3 &7 & wex 2 2

(iv)  Buring of brick :Z2 %I burn & 99 temperature 900 ¥ 1200°C mantain f&a
Wl B #R ¥ &l burn W & fod clamp (YTEN) @R (Kiln) 922 S9N § @@ W 2
Clamp % temprary structure &l 21 st kiln =1 parmanant structure 2l 2l

Burning unit

v
v v
Clamp (Temprary Structure) Kiln (Permanent Structure)
v
! v
Intermittant Kiln Contineous Kiln
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<> Contineous kiln =i & %R ¥ classified = smar 2|

(i) Bull trench kiln (ii)

(i) Bull Trench Kiln : T8 922 5= trench (@E) @t s=@1 561 @ 3R 4 922 partically
under the ground and partically over the ground (%® I ground 37X AN FHD 9
ground & @eY) 1 completly under the ground &@ S 2 @ 39 bull trench kiln
Fea &l

(i) Hoff men kiln : T3 continous kiln St completely ground & SR -4 & & EDIGH
5= @M & f&U trench #1 Evgwal 7€l &6t € 38 hoff man kiln Fear 21 52 flame
kiln & ¥ € ST Sl €

Hoff man kiln

X/
L X4

Difference between Bull trench kiln or Haff man kiln :

Item Description

Bull trench kiln

Hoff Man Kiln

1 Burning capacity

About 3 lakhin 12
days

About 40 lakh in
one season

2. Continuety of
working

AEH % Season H
T 3 AR faar s 2

gd R | =
wan 2l

3. Cost of fuel ¥

)

T W Td 9gd AR
TR

3 W WA 9gd *W
i

4. Drying space

T & & FgEH F
fou S| T &t
HEAFHAT BT B

T OH gEH &
fau =9 T\ &
HETIFAT BT B

5. Initial cost

URIM T dgd  FHH
2t 21

ORI @RI g AT
2t 2

6. Popularity

yrfes @ra w9 @ ®
FHI0 IR ARG B

T o SRl gR
% FHU] FH ARTT B

7. Quality of Brick

3=t f&® = Brick

(First class brick)
+9 UET H W g 2

=l ™ 1 Brick
afyer W o UTa B

2l

8. Suitability (i)

afe Brick  HHEA
season H AEYIH &l
g d 98 92 3uEr H
91 S 2

It ¥ Wm W R
o ®ET 8 @ hoff
man Kiln 3Wm
o S 2
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Difference between clamp & kiln :
S.N. | Item Description Clamp Kiln
1 Capacity Clamp " U% @R | Average per day 25
S 20 TR & | AT €20 w1 Burn &1
o o & weR o | 0 EEA R
qFd 2l
2. Cost of Fuel Low-F1T# local High-
burning materal FfE Fraen ITarH
grass, cowdig ITAM | @A A 2
¥ @d S| gl
3. Initial cost 9gd ®9 @l 8 Clamp | wifvs @ma kiln o
¥ i @na g S Bl B
4. Structure Tempery structure Perm anent
g1 € clamp ® structure @@ ¥ Kiln
9
5. Quality of brick T _60%first class | @97 80 | 90 WfawTa
brick 9rd =fdl 2| first class brick wrd
gidl €|
6. Fire control THH fire W F1E TEH fire W proper
controlling A& 2wl controlling @t 2l
2l
7. Suitability afs 2 F1 Fed FH 7fg 921 #1 large
T H T g amount ® I 7 Al
clamp #F1 39T f&F=1 | 92 kiln 3957 o @
w1 2 a1 2
8. Supervision Skilled Supervision | zHd skilled
E!'ﬁ HEATTHA T EA supervision &1
zl AETIFAT T B
9. Time burning & 99 burning and TOH 221 w1 uHA H 24
cooling period cooling period 2 ¥ 6 | =2 q91 3ve =HA H 12
afgd ® 7= g1 2 a1
» Testing of Brick & Insperction of Brick:
Brick @t properties =t % H & U g testing #AR inspection a1 =@ 2
1. Inspection of Brick:
(i) afg €2 F 1.5 "X &1 F9E ¥ hard earth surface ™ T@l 9 @ 78 Break & g =iz
(ii)  =f< =1 S i 799 H THTA A Ringing T Mettelic sound g% A =ifeu)
(iii) ¥2 proper shape 3R WES 91 €4 W uniform texture fe@rEf &1 =nfey)
(i) Testing Of brick:
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Brick ®1 properly check % & o = fafEd test d &d @l
(i) Dimenstion Test :
Brick %I proper shape 3R size @ % & faU dimension test &= ST 2 3R

dimension test ®H & foi¥ 20 Bricks 39 # @rft W € 3R €2 &1 lenght, width,
thciknes fr=fafiaa Range #Ht =feu)

X/
°e

X First class Brick:
Dimension Test:
Range Tolerance
Length : 380 cm + 12 cm| 380 § 392 cm + 129
Width: 180 cm+ 6cm | 174 9§ 186 cm +6 cm
Thicness: 180 cm+ cm 174 ¥ 186 cm +6 cm

X/
L X4

IInd & IIIrd class Brick:

Tolerance
Length : 380 cm + 30 em{350 %410 cm +30 cm
Width: 180 cm+ 15cm.| 165 9 195 cm +15 cm
Thicness: 180 cm+ 15cm | 1659 195 em + 15 cm

2. Compressive strength test :
Brick #1 _compressive strength 3d #& & o 5 brick 39@F & @&l S 21 3R g
average strength compressive strength of brick =&l 2

*» Brick ®I compressive strength check & &% ¥ Tgd ¥ surface W IR frog
mortar cement or sand (1:1)¥ ¥ f&&1 Sl € S&& 1% brick ®1 72 =2 @ UM H galHt
T S @ AR B s@E compressive test a1 S 21

3. Efflorence test: & f&dl brick surface #l ulternate wetting & drying (sur-
face &1 IR-R el BT 3R @A) 2 @I & a &2 aR €2 faedt & o1 ot o o aa &t sty
=dl & HWU surface W white patches (F%2 ¥=d) fe@rg 4 @ 9@ 21 df €2 o 98 defect
efflorence Fgemd 2l

<> af white patches ® §R coverd a1 71 area total surface area &1 10% ¥ &H &l
@ efflorence feebly (HMefl) HHAT ST 2|

o I White patches ® g/ coverd f&&1 71 area 10 ¥ 50% % |&4 8 @ moderte (H&AH)
HHET W 2

> 7fs white poatches # §W coverd f&#a1 71 area total surface area #1 50% @ 31fer
2l di efflorence severe (9gd S91&1) HMAT Sl € 3R 5@ YR &1 22 o &l & 3w o &t
il

Note:

(i) af¢ Brick #1 strength 12.5 N/mm? 91 398 &7 2 d 399 permissible efflorence 10
¥ 50% % T e moderate B Tl T
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(ii) =< brick ®! strength 12.5 N/mm?¥# #fis (Higher) 1 @ 395 permissible efflorence
10% § AAfess &1 2 =1few srenfq & light BT 21

o Refectory Bricks: (F™Hg %2)

= U bricks S higher temperature %1 resist #T T#at & 3¥ refectary brick F&d 2l

- Refectory brick #1 3941 blast furnace @ boiler @an faust =1 Ui S7e W el higher
temperature resist U @ @ 39 condition ® Wedl a1 faut 1 Wdfies Hag W AEHT
w0 % o faman s )

- 9 YR & 3¢ 94 999 32 fiedt 9 3ufted fluxing material lime & Iron oxide i 7
%1 reduce ®¢ fern s & @itk 4 silica %1 %9 temperature Teburn & &4 9|

o Refectar brick % @ %R @ classified far smar 2-
(i) Acid Brick (7ia £2)
(ii) Basic Brick (#i™ 32)
(iii) Neutral Brick (S3&H %2)

1. Acid Brick : Tl 4fezai =1 Boiler f5¥ acidic effect (eT=iia g9@) Td & a 34 afeeal
¥ 3feX F1 surfaceW lining FW. % o &=ia 22 swm o @pft sl 21

Ex.: Silica, Brick, Fire Brick
(i)  Silica Brick : T8l brick {58 &1 95% silica i W1 2l & A9 5% o 1y fgal Sufteq
gl 8 3% silica brick @eamt 21

(ii)  Fire Brick: 39 W&R &I brick # 50 ® 75% silica+20 ¥ 40% Alumina @1 10% &1
AYfsaT gt 81 fire'brick Feem 2|

(ii) Basic Brick : &{19 2
27 brick 1 STT UH e fHa1 a1 & 981 W el effect @ w®d 2
Ex. Magnestic Brick, Dolemite Brick, @952 brick.
3. Netural Brick (33 32):-
uHt Boiler a1 wifezal fow srefta 9 a9 gua =€f &d &1 a1 399 Netural brick ST # @t
T 21

Ex. Chrome Brick, Spinal brick, Forrestrite brick, Chrome-magnesite brick.

"« Refectory Brick:
(i) Water Observation Capacity : 4-10%
(i) Commperssive Strength : 200-250 N/mm?
(iii) Density of Masonary work : 2400 Kg/m? a1 24 KN/m?3
Note: Normal Brick #! denstiy S refactory brick ® &® @l & 1920-2000 Kg/m? @1
19.20-20 KN/m?3&idt 21
Refectory Brick @l temperature resistance capacity 1700 ¥ 1800°C @& =zt ?
Note :The coloure of a mineral in its powder form is know : Streak

Note : Brick measonary ¥ hollow bricks &1 394l structure % sound proof, heat
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proof, Dam proof R & f&@ faan sl 81 Thermal insulation s°H & fad «f faan
ST 21
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Chapter: 3

Timber
o Timber % mainly @+ &R & classified far wimar 2-
(i) Standing Timber (ii) Rough Timber (iii) Converted Timber
(i) Standing Timber : {4 off 95 =1 #Fe4 ¥ 92 St 399 3ufe@ timber standing timber
FHeard 2|

(i) Rough Timber : fF€l U &1 %4 % @€ 389 Wd timber rough timber Feardl 2l
(iii) Converted Timber:fFdl 92 & Fed & a5 THY I THS &l AGYIH ®9 H GRAGd HH
% &% WA timber converted timber FEcTdl #1
> Classification of tree:7S & manully 3 ¥R ¥ classfied fFa smr 2
(i) Exogenous Tree (ii) Endogenous Tree

(i) Classfication of tree

v

Exogenous tree

¥

!

Conifer tree

l

Soft wood

'

Decidous tree

l

Hard wood

v

Endogenous tree

o Exogenous tree U8 ¥g 57 o *l 9fg 9@ 1 TF 2Kl 8 34 exogenous tree Fed 2l
7= 31 THR 9 classifed fF sm@r-2l

(i) Confier tree
(ii) Decidous tree

(i) Conifer tree: 3% Ever green tree & 71 ¥ o1 S Sl € 219 3¢ &l off wagre =& g 2
Conifer tree ¥ Wrd @hel soft vairiti @ light weight #1 Wra el € @21 399 annual
ring clearl @i <dt 2

2. Decidous Tree: 3 U4 Ug g & a1 ufaal us Aem § iR St 2 @) 38 W< timber hard
3 heavy weight &1 W &rdl 2 @91 77 annual ring 9% fe@r @ 3@ 2

S.N. | Item Description | Conifre tree (Ever Decidous tree
green tree)

1. Wood Soft Hard

2. | Annual Ring Distinct (3&-37e | Indistinct (3TE-37e
R ) femr 78 @@ 2)

3. Colour Light Dark

4, Density Low High

S. Fire Resistance Poor High (Good)

6. Weight Light Heavy

7. Modular Rays Indistrinct Distinct

8. Example =g, <@g, WA, Fir | Babul, Mahagony,

Oak, Sal, Teak
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Tt Engineering &M@ & e w%gl (Timber) Exogenous tree ¥ & Wa i et 21
Ex.: Cane, Bamboo, Palm

Genral Structure of Exogenous tree

medullary rays

X/
L X4

From Inside to out side :
Pith & medula — Heart Wood — Sap wood — cambium layer — Bark

(i) Pith & Medula : fdi Ug & 9@ # &1 901 pith ¥ medula F&ar 8 31 98 cellular
tissues =l &1 Bal &
& Ug 9gd B e e @ 98 H sap 1 TERW. (M1 X T9red 9o # 9 H) pith & medula
% g & T s

'(ii) Heart'wood :US &% @ ¥ pith & @Rl @™% dark colour & timber heart wood F&adl
2l

(iii) < Sap wood: € & T H heart wood & =R W& light colur #1 timber sap wood
FEddl 21 39S % 4 § 9% timber 1 a9 SEN WA Bl 2

(iv)] Cambium layer: 98 & @4 H sap wood 3R bark & H# thin layer St 51 g4l € w1 a7+t
timber ¥ 9fafda &t g4t 21 @i 2 SR sap wood ® uRafdd & Wit 2 38 cambium
layer &d 2l

(v) Bark :fdi Tg & @ # @@l Wd S Ug ® atmosphere effect § w=dl € SH bark ®ed 2l

(vij  Medular Rays:/#& 95 % @ ¥ radial direction ¥ thin fiber (3&& ®) W 9 &

# @ layer 1 9H H 99 X T @ 34 medular rays FEem 2

af¢ feeht #RUEY medular rays break g S @ U€ #I strength reduce & Sl 21

Annual Ring: 7 % @ ¥ Y% A@ TF ring 31 & il ¢ f9= count (fmew) ¥ =t

M TG H ST ool 2

<> Sap: fFdl 72 & T # 9°F & w9 9 Sufterd TRl @t 95 sap FEaw 2l

X/
°

L. e US @84 B1e el 8 df sap %1 Y9N pith A medula F § A1 @ B

2. ¥a U 98] 8 9 @ df 399! branch (&) 3R leaf (ufa=l) o sap H9RU sap wood &
g/ T s 2

3. g % @4 H sap & 9RO Medular rays &% g a1 wmr 2
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Note :

(i) Maximum strength of ordinary timber: Parallel to grain

(ii) Minimum strength of oddinary timber : Perpendicular to grain

% Age of felling of tree (4s &l &2 &t 3W): fFH U5 &1 50 T 100 9 & 99 HI 3 F
I &A1 =feul

< Season of felling (&=A %1 ulaw)

(i) 7% 9% hilly area ® &#1¢ 3 ® @ mid summer ¥ 9 & & o AT Fifeh TerSt &= |
uféai (Winter) H heavy rain fall &dt 2

(i) 3% 98 plane area & ¥ @ Ug & FA F best period mid winter Tl 2|

Note: U€ @i & &I best period 98 2l @ S« sap rest condition # @4l & 2R Iugaq
T+ condition # sap rest condition # wdl 21

& Sawing of Timber (@®sl %I faUg) a1 Conversion of timber :-
S & U I he E Al fa Siedl B T U w1 foE e seggs w4 § uftEfdd s o
=ifew) =&t 98 defect (3@) 3= B @ W 7 IR 9T - FoE #0 & faw fefafea
fafeml ST & o S 21

(i) Flat sawing, Baster sawing, Ordinary Sawing
(ii) Quarter sawing

(iii) Radial & rift sawing

(iv) Tangential Sawing

1. Flat sawing, Baster sawing, ordinary sawing:

e o T8 =1 sk (Most popular) € 3R 38 foRE # westage of timber &9 gl 2l
2. Quater sawing: =2 &1 T8 fafy ¥ timber #1 AR part § divid 2 fo=n sin 2 iR zae
9% 3% AEvgs w6 H giafda wt formn S g
3. Raidail & Rift sawing : foE =1 59 fafa & wastage of timber Wa@ 3ifie grar & wiferq
28 method ® {50 #¢ W =8l quality #1 timber ¥ gidl 2l
zgfere high quality work % fo@ g6 method & TeriE =t vt 21
4, Tangential sawing : 39 method ¥ % Tva = o= @ & = w5 =few) FiF 9
method @ feE %W ¥99 medular rays break @ it 2 f5@® &R0 timber T
strength sga s guifad et 2|
Defect in timber : 7S & 3= <9 &I T Y&R ¥ classified far smar &-

(i) Deffect In timber before cutting
(ii) Deffect in timber after cutting
(i) Defect in timber before cutting :9g @l %+ ¥ Tgel fA=faf@d defect S0= 81 9 2|

(ii) Star Shake: 92 ¥ 3T defect ® R YT &I outer surface W (bark) winder crack
(It ) 3= & I T q9 inside (37T K1) TWE A T9F gUGG A1 fIES WK F star
shake Fgam 2|

Star Shake : Wider crack at bark & narrow of dismissing toward the center of
tree

2. Heart shake: 7€ ¥ 38 defect % N0 U &I heart wood W wider crecks (=l gW)
300 Bl Sl € A1 98 hl W S-S GH & St § A1 fasgs St 2 df 9% # 379 g% defect
heart shake ga@l 2l

X Heart Shake: If wider creack at heart wood & narrow or dismissing toward
the bark (oiuter surface) In called heart shake

3. Cup shake & ring shake: 5@ o 8@ continously T & direction ¥ Herdl @l &R

X/
L X4
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9% &NU U &l annual ring &1 %5 91 damage & 71 8 d U § 39 42 defect cup
shake #eema 21 3R 9 annual ring ¥ demage ¥ T & @ YT ¥ FE defect ring
shake weamd 2

4. Twisted fiber: 5@ Ug &1 S@dd & <RH a9 ga¥ continously T & direction ¥ 5 &1
&l o 39 condition H U8 % fibers T direction # twist & W & @ 98 # 34— 9% defect
twisted fiber g 2|

5. Rind gaill ;5@ 9T I 92iadl & XA 1 9999 § &% branch (&) FE T 8l 3R T@Hh!
cutting properly & # T 21 d 38 e W extra sapwood &1 T A & Gt 2 df Ig
¥ =8 defect rind gall Fgamal 2l

6. Knot: 3¢ Ug &1 seidl & <NF 14iq 39 a9 § $1E branch HE T4 & 3R g9 &
properly 7& g4 & fS9s ®RU 9T #f 9eil 39 e W ®F T 8 aUg ¥ 394 98 defect
knot FEerdl 2

7. Upset: This defect also not-as rupture and they indicate the wood fiber which
are injured by crushing and compression.

U H upset defect & R 38 particls compressioin A1 crushing # injured & ST
2 3R 39 rupture & W G o A S

8. Foxiness: Foxiness defect in timer is indicated red or yellow or reddish brown
spot round the pith of tree.

Us 4 38 defect % FWUT pith & =R @& red, yellow, reddish brow spot ToR 3T & 39
foxiness HEamdl 2l

2. Deffect in tree/timer after cutting:fFdl 92 F #red & o 399 F=fafea defect
3 B S 2

(1) Bow: The defect of bow in timber is indicated the curvature in the direction of
the lenght
forll CTREl %! A & a1 IEH! @WE § S a%hdl bow Feawdl &

(i) CUP: f#&t @<t # Fed & a5 3d%! width § S hdl cup Feormdl 2l
The defect of cup in timber is indicated the curvature in the direction width.

(iii) Twist : B8l tibmer & F2H & 9% THH! @@k § 30+ 70 (twisted) & twist Feamr 2|
When A piece of timber spirally destroyed along its lenght is known twist.

(iv) Case harding: i@ f&dl timber & %4 % =€ @@ @l € d $9& outer surface 3R
inner surface g9 W shrinkage equal & 8l 8 314iq outer surface W Shrinkage
inner surface W % compare ¥ QN 2l @ f5@% FRO timber # outer surface ™
compressiong develep & Sl @1 =X %! surface W tension develop & ¥l &
timber ¥ 3¢9 & defect case harding Feeldl 2|

<> Due to this defect in timber the outer suface is under compression or inner
surface in under tension is called case hardning.
5. Honey combing : 5@ timber &1 #e4 & &% @ W@l € a 389 shrinkage & RO

-3 nature (3TE-27e Wg) 1 stress develp &H &7 Sl € s &R0 partical
% @remE (Seperation) &= & W@l @ df 3@ defect %1 honey combing #&d 2l

> Seasoning of timber 59 & timber %1 98 ¥ & W@l 2 d 384 sap moisture & &Y
# timber ® dry weight =1 @9 50% SUTedd Bl € 2EfAT timber 1 use FH ¥ W&el
proper strength @R durable ¥ % f&U T8 H® ¥79 7% @M (seasoning) Il 2 5
& seasoning of timber Fed 2|
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Note:

R/
A X4

(1)
(i)

(1)

(i)

(i)
(ii)
(iii)
(iv)

v)
(1)

Note:
(i)
(ii)

(iii)

U% 3= UHR ¥ 3IUEINA timber (well seasoned timber) § moisture content &1 HE
10 ¥ 12% & H&A &t 2

fedit «t Timber %1 standerd property 9 weight density, strength 10 ¥ 12%
moisture content (well seasoned timber) W 2@ wrdt 21

Timber %I seasoning & method ¥ &I Wl 2-

Natural process
Artifical proces

Natural process :39 faf & air seasoning method & <™ & wft_SFr Sl € 3@
method # timber ®1 ¥ag (stack) ground ¥ 300 mm height #1 platform st
ST S €1 AR RSl i 923 W 36 YRR © ORIl W € A1 378X .part ¥ air circulation
3 |

=0 fafy 4 @=el &1 gan ¥ 9gd S §99 909 2 § 4 WG of ST @ 3R g8 method
moisture content 15% ® %# & & U@l 2|

Artificial method :Timber &1 Hf9 fafyai & g & foa f=faf@d method adopet
ferdl = 21

Water seasong

Boiling

Chemical seasoning

Electrical seasoning
Kiln seasoning

Water seasoning: Artifical method H timber %I @M & Ha9 JE@H 9 Had eco-
nomical &l

7 fafu® whel 71 o 99g 39 BRI IHel § e foran s 2 3R timber ®1 U § g
¥ 9Ecl THI BT H1 & A W ) 3 TH GRS F 2 G 4 g qF @A & o € foma
HTO TRl § SURYd sap WM % wRY washout B STl € i g i 2

=g fafs T seasoning #! T timber ¥ shrinkage 3R warping g4 &H 3 2ldl 2
Boiling 39 fafyl § seasoning & & AU timber 1 UH & 31&R S/ 3 W 4 =2 q%F 3Tl
(Boiling) #! Wt € 3 78 fafr quick method #! category & @dl € der 34 fafy o
seasoning #{ ¥HY shrinkage 3 warping reduce & W | ®f#4 timber &I
elasticity, strength durability sgd sa@1 yaifad gl 21 @8 fafy costly sl 2|

This is quicker method

Boiling in water 3-4 hours

Sharinkage & warping is reduce
Strength, durability, elastisity is effected
This method is costly

Chemical seasoning :Chemical seasoning method @l salt seasoning method
% AW G o S S 2

g fafy ¥ timber #1 seasoning FId 9T timber # salt solution (7H& =1 =) |
gL @ Wl € f5 79 timber # 3uftyd # moisture I absorb # @l 2l
Electrical Seasoning: 38 method ¥ timber %I Seasoning #id ¥5a timber # high
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X/
°e

X/
°e

(i)
(i)

(i)

(ii)
(iii)
(iv)
Note:

*

(i)
(iii)

(v)

frequancey #1 current ulternate way 4 flow f&a1 <mal 2

R & timber wet (fiefl) =1 green el 2 i electric current flow ¥ s&d =H
resistance gl & ®fd SW- 39 current flow % %R timber dry gt SEt § @ zEd
eletric flow &1 resist #31 #1 capacity 3= & @dl & fsds FRU timber heated &M
ot 21 7% fafir electrical seasoning fafy Feemd 2

7@ fafs @ timber #1 uniform seasoning (U% ¥9H seasoning) W< &l 2|

High quaility timber 3fR plywood ® seasoning 34 fafa & =i =l 2

Electric seasoning method gd 4@l Costly &l I

Kiln Seasoning :

9 fafy o seasoning #H & fa@ timber # kiln (¥eel)« @ chember ¥ stack
(F23) eI Tl STl 2|

#R 4fg hard type #! timber & d chember %1 temp. 30° ¥ 40° C mantain f&a1 s
2 91 3% soft quality #! timber @ @ 50 ¥ 90°C temperature mantain f#a1 Sar 2
3R 3T & condition ¥ seasoning period? & 7 &7 & mem 2@ 2

Decay of Timber (G&g! &1 TI):

et «ff timber ®1 e (decay) 3 YR 9 §Ha gl €

Dry rot (Y[&=h &)

Wet Rot (Tfen e )

Dry Rot (56 &) - 39 &R &l o gl H proper ventilation (lake of ventila-
tion, poor ventilation) &t BH % HRU &= Bdl 2|

Timber ¥ T8 Y e R0 E6F Fad T8 sap wood W attack Tt 2 X -+t
timber % powder form ¥ convert FI =l 2l

Wet Rot (filen &) :- @®sl § W& 7@ Timber & ulternate wetting & drying &
FHIW possible Bl €1 4f% timber & 38 e ¥ &= 8 @ timber &1 &1 @ continously
wet T@1 9@ A1 timber # continously dry @1 S|

Preservation of timber (/&g &1 Q&) - TS F atmospher F9&E ¥ F9H &
faw e gkl duribility 3R life 1 @M % fod timber 1 uffea fan s 2

If% timber &I properly TfRida & f@a 9@ @ & =81 timber &1 average life 10
years ¥ 3ifues g1 Sl 21

Timber %! uffem & & fay fr=fafea process st st -

Preservation of brushing

preservation by Spraying

Preservation by dipping (gaH)

Preservation by pressure injecting

Preservation ® 78 § ad effective method presserve injecting gidl 2 3K T&d &4
effective method brushing &l 2|

Effectivness -5=d 3@ %8 ®

Pressure injecting > dipping > spreaying > brushing

el %1 preservation (URfe) = ® forl f= fafudl s s 2-

Charring (ii) Tarring

Painting (iv) Creosoting

Wolmen salt (vi) Asscu treatment
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(i) Charring : 39 faf ¥ timber %1 9tfad &1 & f@ e9& ends &l 15 ot (1.5 ) s
% g gord faan s € @i fRe 78 ot F e faan W € | 7@ charming method e 21

(i)  Tarring: 58 fafs # timber ®I surface W coal R @i Wd o & Wl € IR 9 fafy s«
condition ¥ Tt Wit €1 W/ timber fe@r &l <6t € #Hife $@h1 apperance =Sl Tl al
2l

(iii) Painting: Timber ® uffem w0 & o ¥ waw o=t fafy 21 7@ fafy & timber 1
surface ™ solignum A% paint timber &I surface W FX &= 5@ 2

(iv) Creosoting: 28 fafy ¥ ufzem &= & f&@ timber F1 surface ™ creosoting oil &I @1
o € Wl § @ creosting oil #1 9X disttilination (Eed) s E fHAr € €

&> 38 method #1 bethal method & A9 € it ST W@ 2

&> Croeosting method ® timber @1 9faw #id ¥9F timber &1 T& chamber § W@ &
S €1 39 chamber temperature 50°C maintan f&# Sl & 3R chamber & 3T
creosoting oil # 0.70 to 1 N/mm?2® pressure ¥ timber T apply =1 s 21

v) Wolman Salt Method: 38 method ¥ timber 1 e & & & creo-soting oil 3R
sodium floride I =& &= w1 € 3% 29 timber & surface W apply a1 Sl 21

(vi ASCU treatment : 3§ fafy @1 forest reserch insitute dehradun % gRI &=mM@1 T 3R
7@ fafa & timber =i 9fRferd %3 & fod ffafaa chemical 1 mix fean s 21

(1) Hydrate Arsentic Penta Oxide. [AS,0,2H,O]= | 11T

(ii) Cuppar sulphate [CUSO,.5H,O]=3 4m

(iii)  Potesium Dicromate [K,Cr,0..2H,0]=4 M

- T TE F dHET I g3 solution timber 1 IfEfad #%d ¥HF 100 gram water § 6 gm
ASCU solution mix %% timber 1. surface W o faar @ 2|

o Fire resistance :@%s! #l fire resistance 997 & fow f&& Sir Abel's process AR
S 2

&> g9 fafy 9 timber N fire resistance ¥9° &% fa@ timber 1 surface W sodium
silicate ! TF W@ oM 4 ST ¥ AR 39 918 $H surface W slaked fat lime &1 T T
o 2 Srdt 7 3R fiR arfig 9 =t surface ™ sodium silicate [Na,SiO,] &l T% Td &
& Wil 21 TW YR ¥ 3@ T€ timber completly fire resistance a1 S 2|
Solidium silicate - Slaked fat lime - sodium silicate

Sodium silicate : Slaked fat lime - sodium silicate

w» Veneer's ;359 FaIfaidl &1 timber ¥ f#¥ sharp knife % He™@d ¥ 39 timber Fl very
thing layer [0.40 mm to 6 mm| ¥ divide & f&z &1 & 3@ YR ¥ 3 @+t g4 thin
layers vener eclidl |

> Venner's %1 39T plywood s & fou = simar 2 @R plywood & §RI batten board,
lamin board, block board = r=1 ST 2

"« Veener's are very thin layer whin in obtain by high quality timber & they are
also useful making plywood

= Veener's %1 Mahogany, oak, ¥i¥M, teak, rosewood & Timber ¥ e fean s 21 g8
¥ 998 SRl Teak wood veener's Wd &1 & fau 39am ® ot St 21

= Plywood:-
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X/
L X4

VY

R/
A X4

(1)

(2)
(3)
(4)
(5)
(6)

(7)

(1)
(1)
(i)
(2)
(1)
(i)
(3)
(1)
(i)

(4)
(i)

Plywood %1 thickness ¥ specified fFa1 ST 21 3R plywood s % f&T odd number
(fawm @@) o veener's #1 Glue (%) i Gem@dl ¥ connect a1 5@ 21 3R plywood =<
% fau 5 @ %9 94 veener's @ &I plywood TR SE 2

Plywood #1 thickness 3mm ¥ 25mm & H& % vary %l €|

Thickness of plywood:-

No. of Veneers (No. of Ply) Thickness of Plywood
3 play 3-5 mm

5 play 5-9 mm

7 Play 12-16 mm

9 Play 12-19 mm

11 Play 19-25 mm

7 ply # Hot process § Siiel S @1 & @ tem. 150 ¥ 260°% Mantane f&a1 s 21
afz Plywood #! cold process ® el & @1 21 @ Tem., Room tem. [27%¢ +2°¢ | &
TR [equal] Mantane far s 21

Advantage of Plywood:-

Ply are placed at right angle [90°] to each other the expension or shrinkage is
very low.

Ply t& <&l % Right Angle [90° @1 perpendicular] &idt 21 z@felt Expension or
shrinkage 9gd %9 Zidl €

Ply 999 @€l & compare B Light weigth Bl 2|

Ply Atmosphere ® a4 woifad & 2wl €

Ply % g+t fgmeii & [Longitudnal, Lateral] tensile strength T #9H 2l 2l

Ply %1 ordinary timber (M ®Hel) & compare ¥ apperance =8l gl 2

Ply ordinary timber & compare § stronger g/l 2l 3R 8! impact loading @+ i
&l agd High Bl 21

Plywood ! elasticity ordinary timber & compare # =8 gidl 2l

Important tree & there uses:-

Chier:-

ZEH Weight light Bl 21 3R 98 Soft varity #! et 21
TG STAM Low quality work B faan Sar 2|

Deoder Ja3R:-
TOH weight ligth BT 21 991 T8 soft varity I gkl 2|
Tha1 3TN Railway sleeper's, structural work, Bridge, piling &g & f&a1 s 2|

Sal:-
T2 #9R hard 3 heavy weight FI ¥ it 2
Ornamental work [GSlTadl] ®M@T Fi Bight ah! it e 3qH1 STAM fhan S 2

Babul:-
7 off Hard timber e/l & sa& Weight i Heavy &fal (]
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(ii) 391 SYFNT doFMEl % died a9F & fold 3R HY AR a1 & T fhar sl g

(5) Teak:-
(i) 7% +ff strong o hard timber 2t 21 39% weight 9t heavy g1 2
(ii) 3T 3T high quality furniture, &9 sleeper &g § fwanr s 2

(6)  Shisham [3fem]:-
(i) 78 +i strong 9 Heavy weight timber e &rdf 2l
(i) 391 SWEM =9 Quality #1 table & chair 3 Beam ¥ &4 ®9 ¥ fagr wm 21

(7) Mulberry:-
(i) 39 s ¥ Ww Timber &1 elasticity 58 =31 grdl &l
(ii)  Mulberry timber 1 ST sport good's (VE-H3) H HHA &+ & fog

(8)  Jack:- 9% Timber musical Instrument, table & chair &g a1 & fau 3mam & @
W R

(9) Benteak:- T8 3TN Boat [4] 999 & forg fwam smn 21

(10) Kail:- g8 3w wifew =1 fefem, fafeami sam & fau fam s 21
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Lesson-4
Paint & Varnish

— Tl structure # good Apperance 4 & ot paint 3R varnish 3w § @@ wd 2|
"« types of point:-
—  Paint &I T ¥R ¥ classified a1 smr 2-
(1)  Oil paint:- oil paint %I a9 % fou f=fafEd content 1 TEvawal 2idt 8-
(i) Base (ii) Filler @ Extenderd (iii) Pigment

(iv)  Vehical (v) Solvent @ thinner (vi)  Drier

(1)  Base:- Paint ¥ Base metal oxide [4Tq % oxide] B4 8| 3R 78 paint &1 main part gl
21 Sl paint &1 @ T99 394 shrinkage 3 cracking &1 &H &l 7l #HR paint ¥ 7= ¥R
% Base 3741 B @@ W 2|

(i) Red lead (ii) White lead (iii) Iron oxide

(iv)  Zinc oxide (v) Titanium

(i) Read Lead:- 3% paint &1 3T &g & T==eT 9 f#an 91 21 @ 3% condition H paint
H base & 9 H Red lead STl § @@ Wial 1 & 39 Paint &l STIe &1 [corrosion
Resistance capacity] High et @I

(ii) ~ White Lead:- #If€ paint @ ST @&el [Timber| & = W & <1 @ @ White
lead base ST # o SEl € % 59 Base H SIRIYF e/Hal 7€l gl 2|

(iii)  Iron oxide:- @& = WA W primer coat M+ = AU iron oxide S9N # w1 Wl 2|

(iv)  Zinc oxide:- UHl S® W&l supher effect [To& Ww@] 9gd S & @ 38 condition H
Zinc oxide base paint ¥ SUAN @@L S@1 2|

(v)  Titanium:- 5 surface W 9@ (enamel) paint FH ¥ T8cl @ base &1 I9AM foFa
STl B

(2)  Filler & Extender:- fd paint  mass a1 volume % seH & faU 91 cost &
Reduce & & fou =@M 71 member filler & extender F&amd &l

= Paint ¥ extender & filler % ®9 H silica, magnesium, silicate, Alumina, gyp-
sum, coal, berium, sulphate 3w ¥ @& @ 2l

(3)  Pigment:- Pigment F1 T3 paint § &% colour ¥4 & fau fFan wmn 21 stefq
Pigment paint coluring agent &1 %@ &dl 2l

= Name of pigment:-

S.No.  Colour | Name of pigment

1 Black Graphite

2 Blue Indigo

3 Brown Brunt umber, Raw umber
4 Green Copper sulphate

S Red Caremine

6 yellow Zinc chrome
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= Pigment value Construction number:- P.V.C.N

v,
= x 100
PV.CN =7

1 2
V, = volume of pigment in paint

V, = volume of non-volatile vechicl in paint.

= P.V.C.N
S.No. | P.V.C.N. | Use & types of paint
1 25to40 | Paint use for prime coat on metal [/ krq]
2 28 to 40 | Paint use for exterior surface
3 35to40 | Paint use for prime coat on woad. surface
4 35to45 | Semi-glass paint
5 50 to 75 [ Faint[gYdk] paint

(4)  Vechal:- Paint ¥ vechal %1 ST Liquid substance & &1 ¥ f&a1 51 21 31N oil paint
¥ linsed oil [3/efl F1 a1 ITFFLH @41 ST B

(5) Solvent A thinner:- Paint &l viscocity ® reduce &1 & fau e@nm T voletile
liquid [aTeiie] 9 solvent @ thinner sheeal 2l

=  Oil paint # neptha, petrolium sprit, TRYIA &1 §cl 1 ST H &1 Sl 2l

(6)  Drier:- Paint &l Sieal J@M & & /e T content direr Fgeal &1 IR paint | $Heh!
HET total paint volume &1 8% 4 3ifs Het gt =nfeu)

Note:- Paint ¥ Drier % ®4 ¥ cobalt, lead, magenis [75] Litharge [f@eis] snfg sw=in
7 @ 9’ R

(2) Aluminium paint:- 385 YR %l paint % &4 ®9 § ITM gastank, hot water pipe,
marine pier & Abtmunt, oil storage tank #€ ¥ g&1 &9 9 3w H @t St €1 AR
g paint 1] %! T metal surface [91g HI Fdg] W ST & A At 21 den agHISAT
qHMET i oSl @ ¥ Resist S @i &mar gl g

(3)  Anti corressive paint:- T8 ¥R paint ST &I [corroson] ®1 9gd =8 ¥ resist Fl 2
TAfIT 9 paint 1 STEM ©ie # G T fHa S 2

(4)  Bitumin paint:- 92 paint & effect = @l & 9gd =8 ¥ Resist Fdl 21 gHfAT 20
paint %I START THl Se faan <iar 1 W6l W &4 effect 541 81 R 36 paint %1 594 & fag
fagfi Bitumen o1 Asphalt petrolium sprit, neptha mix % S9@1 Wl 2

(5) Cellulose paint:- 38 ¥R %! paint #! fire Resistance capacity 3fus il 21 IR 98
paint Aeroplanes W g&4 ®q ¥ U4 @l Sl 2

— T 3@ paint F STAM Automobile industries ¥ W &1 ®9 ¥ ITEM # @E SH 2

(6)  Plastic paint:- 98 paint I5T9e &M@ % U ge7 &9 ¥ sw@m o @t Wt 21 sEfan o
paint F STM Rz [fa @ =R, club, FWYEA % ¥ T&7 €9 ¥ WM aE SE 2

(7)  Enemal paint:- 78 paint hot 3R cold &l condition H 37N @l g1 G SHH
I AR R S EMl surface W fHAT S Wkl 2

> Method of Painting:-

(1) Painting of new surface of wood:- 39% @ fr=faf@d Process wART Sl 21

= Cleaning of new wood surface — Knotting— Primming— Stopping

(1)  Cleaining of wood surface:- Yo Yed paint & WM amelt surface %1 sand peper &
TerEd 9 clean X forn S 2
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(2) Knoting:- timber %t surface W 39T knots &l ¥ & a1 Knoting #eamdl &l 3R
% fom @F fafy serh s 2

(i) Patent knoting (ii) Size 9 ordinary knoting
(iii)  lime knoting
(1) Patent Knating :- Paitant knoting  Aluminimum 1 shallac varnish &t T& =1

layer knotes T @ & WA 2

(i) ~ Size A ordinary knoting:- 38 knoting ¥ @Sl %I knots W 3 layers @ St 2|
fs=9 @ wgell layer  water + red lead + glue &1 mix #& timber &I surface W &=
ST 21 T8+ 9% TA4 layer ¥ red lead + linsed oil + tarpin oil & mix T @1 ST
&l

(iii) ~Lime knoting:- 38 YR knoting ¥ timber &I surface T 39fted knot H 7 Lime
&1 sma1 @ R lime knotting ® hydraulic lime 39 ® @@ a1

(3)  Priming:- timber %! surface W knoting #31 & =< Primer &I layer o < <l €1 <
Paint surface & & base layer &1 %@ @l 2

(4)  Stoppoing:- timber surface &1 priming & & d€ Tg&H ¥ae W IURed TH wider
creack Sl primer & §RI 781 X & 21 d Nail holes 3% @i puttly % R =+ &1 process
stopping Feewd 2|

Note:- Putty <71 % f&t chalk powder ¥ linssed oil mix F¥® =T Sl 21

(5) Painting:- 3@ 78 timber surface painting & ot facee T 81 3N 30 W AEvAHATaR
paint %1 layers o & Sdl 21

(2) Painting on old surface/Existing surface of wood:-

Painting on existing surface of wood

Paint in Better conding, but spot, gress, oil, Paint is not better condistion
Dust etc. J
(2 o751 orawen | 21 &if7 @de @E 21 91 81)  Frist all removing of old paint by paint

remover (blue, lamp) solution of castic

soda.
2 \
Cleaning of paint surface by lime-water Stopping
Solution
2 \
Applying Nos of paint laying Applying Nos of paint layer

Note:- WA paint & 2R & fau castic soda &1 YA f&a1 sar 21 a1 Blue, Lamp
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> Painting on plaster surface:- Plaster & surface W paint &% ¥ Ugdl plaster &l
B W | @ I =feul

=  Ff% f&dt FREY e paint fFE ST @ G plaster #1 surface W paint FH ¥ zinc
sulphate &1 =& @M 31 =120

Painting on metal surface:-

X/
°

= Cleaning of metal surface by wire Brush — (Washing of Metal
Surface by petral, Benzine A1 Lime-water Solution to
Removing of grees, oil, dust spot )— Priming —»Painting

* Defect in painting:-

—  f#g surface W paint X 31 & 1% 9% ffafed defect 31 & 9 21

(1) Blistering :- This defect is caused by the water vapour which is trapped be-
hind the paint surface & the formation of bubbles on paint surface.

= = fd surface W g@H @ Teet Paint #¥ fGan @i a1 i€ & moisture %1 amii=hivl [vapour]
g1 € d $HF FRU paint F1 surface W bubbles f@Et ¥ @ W # @ paint ¥ 7
defects Blistering Feema 2|

(2) Bloom:- In this defect th formation of dull patches on the paint surface and
this defect in develop due to bed ventilatshion.

—  Paint ¥ Bloom defect & %R0l Paint %I surface ®.dull patches f&@E 4 @ w1 2l
3R Paint ¥ 7@ defect proper ventilastion &t 1+ %10l develop &l 21

(3) Fading:- Due to this defect the gradully loss of colour of the paint surface
with respect to time is called fading.

—  f&dt ot Paint surface & colour time & WY-AY ¥R-# fed [#H] & 91 Fadding
Feaqm 2

(4) Flaking:- Due to this effect a small portion of paint surface sometime seen
loose is called Flaking & this defect is due to poor Addeshion [3HsH]

—  Paint ¥ 3§ defect % FWUI paint surface F1 FJ 91 loose F@E 3 @ Wl 21 Paint
4 7€ defect Flaking e 2|

(5) Grinning:- When the final coat of paint has not sufficent opacity & the back
ground it clearly seen is called grinning.

= v fel paint surface W final coat @Rt 7=t & 3R @& Back ground suface clear
femmft &4 2l 6 paint § 98 defect grinning eemmal 2|

(6) Sagging:- When a vertical or Inclined surface is too thickly painted then due
to this defect is called sagging.

— 9@ f&H vertical @ inclined surface W paint &1 SI& A2 Wd =@l a1 T 2 a1 paint
T 77 defect ¥ sagging Feadl 2l

(7) Wrinkling:- When a horizontal surface a too thickly painted then this defect
is called wrinkling.

—  3ft horizontal surface W paint &I A& |l Wd =@l & T4 8 @ paint § 78 defect
wrinkling Headl 2l
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(8) Sponification:- Due to this defect the formation of soap patche on paint sur-
face is called sponification & this defect due to chemical action on alkalies.

—  Paint surface ¥ I defect alkalies @@l T &{¥ d@l T chemical action & FHRU 3G~
g 21 3 79 defect & %R Paint surface soap bubbles L spots & S 2

X/
°e

Varnish:- 91591 &1 994 & o S agref sl adia 1 9, Teshied, 97 &1 oo 30 ¥ mix
R ST 2

— =49 =t §ag Hard, shining gl 21 R a9 W atmosphere effect 9gd %7 2 21 a9
#I 751 ¥FR ¥ classified fF=1 S 2|

(1)  Oil varnish:- Oil varnish & @ & &t linsced oil, TRY @i d#, &fsH, copal 1 mix
T ST ST 2

—  TH Varnish ® @R ¥ 24 52 o0 2| SHH1 SUAN e 9 Sled 2 Gagl W HA S gkl 2

(2)  Spar Varnish:- 78 varnish marine effect #1 @80 3= ¥ resist Fwdl g1 3HT T@H
I9EM gY= e % Outer part 3R spare W fwan s 21

(3)  Asphalt varnish:- T8 ¥&R @i varnish @1 & AT Asphalt & aRdA % da o, =1
linseed oil # mix ¥ &A1 @l 2|

= Asphalt varnish &1 398 @ie &1 He=iet 93 fwman s 2l

(4) Flat varnish:- @< varnish #I shine @&l reduce &1 @ @ $9 varnish # M, 9rEd,
fine fafees fiaen & SEl 21 31X 39 ¥%” & w41 varnish flat varnish Fgamdt 2|

(5)  Sprit varnish:- 38 Y#R &I varnish & 991 & fau o= 922 #1 Ueifoem e ¥ mix
A S SE1 8137 sprit varnish #1 3T @hEl & furniture W aHe S & ferg
STl 2

Ex.  Sprit varnish:- Shallac varnish, Lacguer varnish, sub & sprit varnish, french
polish varnish

Note:- French polish varnish &1 3UaT High quality & furniture W aifiy & fau fean
ST 21
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CHAPTER-5
LIME
—  Lime &1 3T concerte a9 &M, plaster work, pointing work # Binding material
% ®Y § ST H A1 S g
= Lime #1 Mainly classification @+ ¥R & faar smar 2-
(1) Fat lime (2) Hydralalic lime
(3) Poor lime

(1)  Fat lime:- 39 High calcium lime, pure lime, Rich lime, white lime 1€ & 4 ¥
off 91 ST 21 SR 38 Lime 1 U % % falt Pure lime carbonate 3w ¥ &1 SW 2
T 59 Lime § @ 95% calcium oxide +5% & fgifgat il 21

(i) 39 lime =i set 84 % foiu arg =1 Sufteifq e =vas € Ff Lime set 8H & forg Air 9
CO, Absorb & 2

— @ lime %1 slaking action =&d dd glar 2l

[Fat lime slaking action is vigrously]

Note:- 4 € It # Lime e S 2 af g6 o % React #i & =€ 31 (14t et 21 Slaking
of lime Feadl 2|

(i)  Fat lime %1 setting action 5&d slow gl 2

(iii)  Fat lime @1 Plasticity properlyaga High gl 2

(iv)  Fatlime =1 colour perfectly white 2@l 2l

(v) Fat lime & ot fqem W 98 @799 original volume ¥ 2.3 T expand & ¥ €|

(vi)  use of fat lime:-

—  Fat lime &1 373 plaster work, pointing work, white washing work, o1 T4 ¥t
FM@ W& W Lime I set 89 % foQ a9 Suftem @t 21 98 W Fat lime 1 379 & @@ w1
2l

(2)  Hydralic lime:- U9 lime S dam place a1 9l & 33T set & Tahdl &1 37eid 59 set g™
% fou air #1 sufeed smEvgs =& 81 Hydralic lime &am 81 3R Lime %1 I8 property
Hydrolocity Feamdl 2l

—  f&H lime T THI & ST set & &1 &Hal A« Hydralicity 39 Hydrolocity ¥4 Lime ®
Iufterd clay @1 w1 W s & 21 w1efq feet lime ® clay &1 #En fSat s 2t 21 59
Lime =1 Hydrocity Sai &l 2l

—  Hydralic lime ® clay ®! A1 5% 4 30% #% W4 gl ¢ 3 Hydralic lime =1 388 3ufteq
F I HET % SFER M WER 9 classified fFam s 21

(1)  Feebly (Amet) Hydralic lime

(2) Moderate Hydralic lime

(3) Eminently(dd) Hydralic lime
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(1)  Feebly Hydralvic lime:- T4 Hydralic lime 595 clay &1 951 5 ¥ 10% & W& Tl
21 39 lime %1 Hydralic propeties 9gd %4 @il 2

— 29 lime &1 39N g foE & rd ¥ fen s 2

(2)  Moderate Hydralic lime:- 38 hydralic lime § & &1 #61 11% ¥ 20% % 9% gl 2
#R 39 lime &1 Hydrocity medium ®fdl 2|

— %9 lime &I 39T 373 Measonary work ¥ faan smar 2

Eminently Hydraulic lime:- 389 clay &1 A1 21% 9 30% @& gidl 2181 28 Lime
%! Hydrocity heigh =il 2|

— ¥ 39 Lime =l SWIM 9gd S9& Damp place W fen smr 21
(3)  Poor lime:- T&T Lime 5@ clay #! #m1 30% ® S 9@ Sat 81 89 Poor lime #ed €1

= 39 WK % Lime ¥ slacking or setting action 9gd “I&l slow 2l €1 THET T8 THR =
Lime 3TIFT # &1 o@n < €1

(iii)

S.No. | Fat Lime
1 Fat Lime %I Pure lime

Hydraulic Lime

T Lime Stone &aX ¥ UM
corbonate (CaCOs) ¥ W | fFa1 war 2 & =58 5% &
foFan wrar €1 SR TEH w5 | 30% Clay @l At Sufe@ gt
s 1 AR gEd srrfedr Bt | 71
2

2. Fat. Lime #i Slacking

Hydraulic Lime &1 Slacking

Action g4 9@ @dl & AR AT
3T _volume & 23 10N &
Wel Sl e

Action g slow @ # 3R
TE ITH original volume I
T FH FE@ &

white g 2

3. Fat Lime dks set 84 & fau | Hydraulic Lime @ set &M
Air 1 sufeafa s @id 2 # fad Air #1 sufeifd @M
TET T ¥ AR A U F AR
91 set @ FHA 2
4. Fat Lime %! hydrolocity | Hydraulic lime Edl
ogd %4 @l 2 hydrolocity  properly @&d
SR B 2
S. Fat lime @I strength ¥gd | Hydraulic Liime Eill
ST AE e B strength =gd 411 &1 2
6. Fat, Lime & 399 | Hydralic lime = I97
plaster, pointing, white | mortar 9 = a3 fFn wmn
washing &/l o &) ¥ wufq fEE wE
hydraulic lime 3%F ¥ &m0
Sy
7. Fat Lime % #%eR Y4 % | Hydraulic Lime #1 e qd

e white 78 T[T 21
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CHAPTER-6
Mortar

*  Mortar:- I f&H Binding Material [lime or cement ® finer Agg. sand or surkhi]
ad water AT ® S Paste @9dl 21 38 mortar Feamdl 2l

— Mortar & cement 1 lime, Binding material % ®4 & 3ugm ¥ @@ &@1 €1 wEi® Finer
Aggregat sand 3T surkni unalternate o1 faeia % ®9 ¥ Sw@M 4 @4 S 2

*  Natural socure of sand:- sand &I = Natural source @ W f&a1 1 @ehal €1

(1) Pit sand

(2) River sand

(3) Sea sand

(1) Pit sand:- 39 T&R &I sand &l W@ & & faU ground level ¥ 1 ¥ 2 mtr &% &4 TE2T
BEE T fahan s 2

= T9 YHR &I sand partical anggular shape @& 2 2l

= Pit sand mortar 3R concerte %@ # feu T8g =S B 2

Fife 39 YR #f sand free from salt, organic matter, corbonic matter, clay Bl Bl

(2) River sand:- 39 Y%K & sand 7@ & fFARI 9 9 =1 56 2

— River sand % partical Rounded shape # i 2|

— River sand India ¥ 94l ®@El % fau Larger scale W Swm # @Rt Sl 21

(3) Sea sand:- 39 WHE & sand TUE & fHAR W U@ w1 S 2

— Sea sand # salt contant & W 9gd FE 8Gl € T sea sand 1 3TN fEE wE A
UGN | TE ol S 2

*  Classification of sand according to green(®9) size:-

(1) Finer sand:- Udf sand ¥ 1.5875 mm sieve ¥ pass @ <l 21 Finer sand #&d 2|

(2) Coarser sand:- TH sand S 3.175 mm sieve ¥ Pass & STl 21 coarser sand ®ed 2

(3) Gravel sand:- TH sand S 7.63 mm sieve ¥ pass & Sl 21 ¥R 3.175 mm sieve W &
St 21 greval sand

Note:-

(1) Fine sand 1 STaMM plaster %M@ &% fou sugm ¥ @ s 2

(2) Coarser sand &1 3w o= =M@l o fwan s 21

(3) Gravel sand @1 3941 concerte F/@l ¥ SYFRT § o1 Sl 2|

*  Function of sand in Mortar:-

(1) Bulk:- Sand Mortar ® unalternate or inhernt hearant material [ffsFa faamar =]
% ®9 H STEM § @ Sidt @ S Mortar % volume & 98 % w1 FAdl 2

(2) Setting:- 3 Mortar ¥ fat lime Binding material % ®9 ¥ Sgi % @&l 9t 21 3R 39

setting action #1 effecatively ifad ®<dt 21 #4if& fat lime sand % voids ¥ Co,

obserb & ol 2|
(3) Shrinkage:- Sand # Mortar &1 &4 %[’/3941 Mortar &l g&d 444 shrinkage &l
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kA1 BT 2

Substitute far sand:- Mortar ¥ sand &1 W& surkni %t Ashes [T@] 37f€ #T mix
faram <1 Wbl 21 wfeA 379 9 sand #1 ¥E9 #1=91 substitute surkni g 21
— Mortar # sand %! S8 surkni mix %% W mortar %t Hydrolocity properly 5@ STat 21

surkni Atmosphere 39l ¥ 9gd weal F9Ifed Bl 21 $HET $¥h STAM plaster or pointing
FmE § @ R S 2

Note:- THI Mortar f5/&H Lime+cement, sand U& ¥1% mix f&3 T @ @ gauge mortar &sairdl

2

— Gauge mortar &l 3 T2 Ygd ITAM H & o AMeU| AU 391 Initial setting time two
hours ¥ %9 gl 2l

Study Material & Online Exams Facility available on web App.

Website:-WWW.civilianinstitutealwar.in

Contact No.: 9610446964



ALWAR

Y

THE CIVILIAN INSTITUTE

r

Little Birds School, Sanjay Nagar, Front of Railway Station, Alwar

JeHO\ wnsdAS) iepuoly pebnes) Jelop IyNINS

t 4 t

Jejow jooud punog  Jeliow 8oue)sisal 8l

4 4 4

Jeyjow adA] [eoadg

!

JELIOI JUBWBD  Jelop awi

|elalew mc_nc? 0] Buipioooy

Jepow Bulysiul{  sepow mc_»m_ youg
A

4

co:mo___na< Jo
ainjeN 0} Buipioooy

4

A

t t
EN/NM G1 < EIN/NM GL <
Jepow Jo Aysusp J| Jeyow Jo Aysuap Ji
Jepow 1ybiam 1ybiT 1ybiopn AnesH
1 R 3

Ausuap 0) Buipioooy

1

I
|

JBLIOJ\ JO UONEDIISSE|D

Contact No.: 9610446964

=9
=%
<
Mo
)
=
=]
=}
%)
p—
Mo
(&}
br=
[
>
(3}
>
e
h
oy
o
(s}
e
72}
=
<
e
28|
v
=
H
s
®
2
]
<
oy
Yl
2]
e
Ma
>
...m
9p]

Website:-WWW.civilianinstitutealwar.in




'THE CIVILIAN INSTITUTE, ALWAR

Little Birds School, Sanjay Nagar, Front of Railway Station, Alwar

(1) Gauge mortar 9 & f@T Lime+cement+sand S9r # @R Sdt 2

(2) Gypsum mortar 91 % faT Gypsum 1 ST fF=1 S 1 2R 38 Mortar %1 Initial
setting time 4 ¥ 6 min. % H% 2l 2|

(3) Gypsum mortar ¥ IWM H @R S T Gypsum [CaSO,2H,0] § &m97 79.1%
calcium sulphate R &9 20.9% water &I 41 gl 2|

(4) Gypsum mortar @I final setting time 30 min ¥ ifiss & 2@ 21

. . . 1 -
(5) Gypsum &l 160 ¥ 170° ¢ W heat % W plaster of pairis [CaSO, EHQO] T B el 3R

Gypsum %! heat F3H & 918 14.7% water 9q s 38 Sl &1 AR plaster of pairis ¥ 6.2
water a9 I 2|

(6) Fire Resistance mortar 91 #& fe@ Alumina cement ¥ fire brick @l gt FHMET Sdl
2| Fire Resistance mortar ¥ Alumina cement ¥R fire brick #1 powder mix T s
21 3 3@ mortar % 3TN High tem. aTeft sie S Blast furnace, Boiler #fg # faran s
2l

(7) X- Ray mortar s9+ @ foiq Berium sulphate SU@im ® o@ Wl ¢ $& 3797 X-Ray
Rooms # f&a1 s 21 38 dfom wi=e® W 8 -5 S )
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CHAPTER-7
Ferrous and Non ferrous material

(<ite @ sreite u|)

(1) Ferrous metal:- U5t w1q foad <@ =1 Suftefa et 21 39 Ferrous metal %&d 2|
Ex. Mild steel, Cast iron, Wrought iron, Pig Iron.
(2) Non-ferrous Metal:- Tl #Tg =1 U8 metal f57 i =i sufefd &1 g €1 38 Non-ferrous

metal Fed 2
Ex. Aluminium, lead, Mageisia, Nickel, cobalt etc.

*  Iron ores[tid @&h|:- @ie Earth surface ¥ @dd &4 § =&l 9@ Sl 81 3iq 78 Earth
surface ® 39%&F & ®9 ¥ Al 5l 81 #X Earth surface & W9 5% 9 ¥ i@l Ir&1 <@l 2|

— Tr=fafiad ores 9 @@l wra fran s 2

(i) Magnesite

(ii) Pyrites iron ores [FeS, |

(iii) Siderites iron ores [2Fe,0,3H,0]
(iv) Limonite iron ores

(v) Hemetite iron ores [Fe,O,]

(i Magnesite iron ores:- 39 &&h W e =1 AE1 70 H 75% Bl €1 @ifh 399 9w @ig Black
colour =1 &H 2
[Fe;O,]

(ii) Pyrites ifon ores:- Iron Pyrites § 8 a1 W1 @97 47% Bt 1 @i 369 We®t &1 /&
s @t 21 fSe RO @er Brittel 21 ST 1

(iii) Siderites. iron ores:- TEH WE ®T AT 40% % Bl €1 3N 88 Wd el yellow 9 Brown
colour T &l ¥l &

(iv) Limonite iron ores:- 398 o8 =& " 60% % eidl 8 389 W< ole &l colour yellow 3R
Brown %1 & Sl 2|

Note:- STa =R Iron ores 1 @l e & fau sga 9 3wm A fF s 2

(v) Hemetite Iron ores:- 38 377%&h H @ w1 HE oS 70% el €1 3R 309 Wa @il 5=
Quality =1 gl 21 z@fey, el feer % fau ge9 ®9 ¥ Hemetite Iron ores &1 394N faan
ST R

(1) Manufacture of Pig Iron:- Iron ores ¥ pig iron 9 &3+ & ferw f=faf@a Process saamt
ST 1

(1) Dressing of Iron ores
(2) Calcination of Iron ores
(3) Sintering of Iron ores
(4) Smelting of Iron ores

(1) Dressing of Iron ores:- 39 fafy ¥ ¥s® W&d Iron ores &l 2.5 ¥ 5cm & Hsl | a1 &=
STl €1 3R W Wi ol g SIfgA w1 Ut ¥ WE w1 e s
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(2) Calcination of Iron ores:- 38 Roasting action & =4 § i <=1 sa1 21 39 fafy & Iron
ores & WY oSl WE H wHigen Ao a1g 1 SAtefd § v fHEn s €1 %9 Iron ores ®

3ufeerd Moisture, CO, , sulphate S8 #9]fgal Remove X & Sl 2|

(3) Sintring of Iron ores:- af€ Iron ores #I powder form ¥ convert &X fe=m ™0 B
calcination # 1% sintring process 3Tl St 21 38 process ¥ Iron ores & powder &I
sieve ¥ pass HUA W@ 81 X 3@H A9 ¥ oSt F Air flow =i St 21 forew gEd Suftem w=h
g s19fgal Remove & ST 21

(4) Smelting of Iron ores:- pig Iron 99 94 38 process ® Iron ores ® ¥ carbon i AET
%1 remove a1 ST 21 38 process # blast furnace (9 921) ST ATl 21

— Working of Blast furnace:- @@ @9 ¥93 Blast furnace # iF H®@ @& Iron ores,

coal, lime fye=? = @ 21

zaH 60% |ET Iron ores, 25% ®d (coal) 15% lime STell Sl €l

1 tonne pig Iron W &H & fT @ 2 tonne iron ores, 0.9 tonne coal, 0.40 ton

lime mix f=n =mn 2

— &4 3 d11 1 Balast furnace # 7 foar s €1 d2n 899 15 9 50° ¢ W ¥F @ie freenst Blast
furance % Bottom ¥ ST 331 Bl S &l &R =i gdl S[fgai 39 w2t o o1 5t & 579 Slag
Fed € AN slag F1 IMM slag cemen TTH & fau foman s 21

— Slag H @9 45% lime, 35% silica, 3T 12% Alumina &1 =G & ®9 9 Iufked 2t 2

J

Composition slag = 45% Lime .+ 35% silica +.12% Alumina

— Blast furnace ¥ W Pig iron ¥ @91 92 ¥ 94% iron + 2 ¥ 5% carbon + 1.3 silica +
1.2 Magnese 1% sulphat phasphores S 319fgal gl 2

= Classification of Pig Iron:- Pig Iron are Classified as different types-

(1) @99 Pig Iron

(2) White Pig Iron

(3) Grey Pig Iron

(4) Motteled Pig Iron

(1) Bessemer Pig Iron:- Bessemer Pig Iron &l BUCES TR 9 Wi fRa S 21 #R Pig Iron
copper, Phaspores, sulpher ¥ free 2l 2| @f®4 3@ Iron ¥ small quantity ¥ silicon 3R
magnese 3@ g4 21 S 39 Iron &1 guality %1 improve & 2l

— Bessemer pig iron %1 3741 bessemer process 3 open heart process ¥ mild steel
T & e o St 2

(2) Grey Pig Iron:- 39 Pig iron &I foundary pig iron & ™ § #f ST ST 2

— 39 Pig iron %l &1 % faT furnace ¥ suffiecient fuel &t Iufufd § High temperature
W e fRA S ? R 9 pig iron T ITAM cast iron T9H % fau fEEn Smr 2

(3) White pig iron:- 28 forge pig iron % 7™ ¥ “ff STF1 w1 @ I 39 Blast furance # low
temperature T W< a1 A 21 TH iron &1 ST4M wrought iron s & fe fa=n s 21

(4) Motteledpig iron:- 2 pig iron grey @ white pig iron & &= I type 21 THE ITET
heavy casting ®H &-H & foau fean s 21

Note:- Pig Iron s & fo@ Blast furnace & 3feel %@ 3= fafuai o swam & @ st 2

(1) Electric reduction method
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(2) Low shaft furnace
(3) Spange Iron process

*  Manufacture of steel:- Mild steel sH & fau fr=fafea faftel swam & @rft s 2
(1) Bessemer process

(2) Cementation process

(3) Crusibel steel process

(4) Duplex process

(5) Electric process

(6) L.D process

(7) Open heart process

Note:- Mild steel & ®e+ ! a1 0.15 ¥ 0.25% de gl 2

= Steel &I Properly &I ¥ S 366 SUMd i i AE1 Sl 81 AUq SE9-99 steel § e
%! 981 @ steel Brittle 2 Sl 2 3iR S-S54 164 H1 951 $1L %9 630 ST 2 9 steel ductile
B ST R

*  Manufacture of cast Iron:- Cast Iron Fl AR & faT coupla furnace 374 o @t St
2l

Note:- Cast Iron ¥ carbon &1 WE1 2 ¥ 4.5% % 985 =l 2l

*  Manufacture of wrough Iron:- Wrought Iron ®ig & ¥ Y[g &9 21 THH HEF &1 460
0.15% ¥ =¥ 2 2|

— W 99 & fau fr=fafed Process 31ard St 21

(1) Pudding process = Reverbetoray furnace

(2) Aston process
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