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an’aog av’a¥ean®andact an®ana¥?ac ac’a¥? an?an® an?acdqo?ac’°ant
ao’an; ac’a¥eac®andsact andao® au?a¥?an2a¥eanj-acja¥eac’a¥?an’

aospan anfa¥?ac- an?an?ac,an°a¥?an? an?an° an?ao a¥e«an?an® aodaye
an°a¥?an«an¥an?anla¥ean, an?andy, anda¥eananandiany

1

aopac¢ anparnant

an"an; Au°a¥«auRAnY,AnE an?a0|a¥ean a¥7an? ao®aA¥an?aYe.an an°a¥lan? ao a¥?
an®an?an-a¥?aco au?ac°® aouacns anfa¥esaopac an a¥?al ao@anfa¥?an an’a¥? arjan’an an; an’a¥
«Quan° Qu?a0°ao0any, aula¥?, an?a¥? an?a¥eanandian? ao a¥? avfa¥?an?2acn° ao any,ao®an?a¥e
an°a¥? an?a¥? anvla¥?ao?anjanansan?an? aooao? an?a¥? an?aocdan’a¥sac a¥?ac? an?a¥? an
an?an?an¥,ac® anla¥?anoa¥? anla¥?a¥o an?a¥?an, a¥?-an?a¥?an, a¥? anlan?a¥-as-aonagys an?aon®
an a¥eao¥aoy,an angacoa¥eao| an?a¥? an®ac¥ian?an? an-antanl,anoa¥? anla¥?, an ansan’aye
an®an¥annany, ao avtao a¥? ar@anfa¥?an an’a¥? an?acoa¥e.antaoyanian” anda¥ean°an?aye
an°ang an anyan?an? an?a¥? as-artanlanysan’a¥? an?a¥? an2an,ace ag ananan asy

ao ar@®ar¥ian8any,an a¥?an? an?a¥? an?ar’ an°a¥ean? an?an’ an°anla¥? anla¥?an?a¥o aoean? aoe
ao ar¥, ao an®arn¥ian8anysan” anla¥? an?a¥?ana¥eani-acja¥ean’a¥?an ao” aouaranfa¥ran-
an?3n?an¥,an° au?an°® aun?an, a¥«an?3o0® aula¥ean°a¥?an«anysan?ana¥ean, an?ands

an?andqo a¥?an?a¥o ao a¥? ao anja¥eanuaranna¥?an an?an?anyan’ aouanysana¥? ao aye
ao?a¥?aon? gu-andsan® ao'ans av’a¥ean®anyiant an?andan?ac’anfa¥?an? an?a¥?
an?3n?3n?a¥?an? an?a¥? au?3ond¥eandanysan|an’ au?a¥? an2qn; ane Jo®anlanoa¥eananda¥?an°a¥
«Quf quraoysan qudg¥equ°an|andsan” au?2an°auna¥? aula¥?an?, au?anan an a¥?
ao-~a¥?anlaonaa’a¥?an’ qola¥eananjanca¥eanfan” ao?an°® anja¥?a0°a¥-an?any,an a¥e aa aye

ao’ang anfa¥ean?ansaon aola¥?anna¥? aola¥?a¥o

an?a¥?an?a¥ean| acja¥eac°a¥?an?an?a0? an?a¥? an an®acean any,

an?a¥?an2a¥ean| anja¥.an°a¥?an?an?an? auean? an an?a¥?an? an8anyianoa¥e an an an aye
an®an¥iant acda¥ean°an?a¥ean°ansan anys anla¥?, an?ansan, an®a¥?an? ao a¥ean?a¥?an?
an—an¥san°® ao?a¥? an?an®an a¥? an?a¥? anoandsaniao®an¥an’ andan® auean? anjandian? an?a¥?
an®an¥ian8a¥ear an® an a¥? an?a¥?an?an?any, an?an¥iannany, anla¥?, an?ansac an, a¥?

an?ao a¥ean?ac® an?a¥eanca¥?an -ao a¥?an?a¥eanfac’an? au?an?andian® ao-an andiane
an?an¥,anoa¥? anla¥?an?a¥o an an! aopansan8an antanyanan?andananan? anla¥?an?-
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an°a¥?an2a¥eani ao ary, an?a¥?an2a¥eani-an«ansan ansana¥ean; an-arysan® ao a¥? an an2an?
anla¥?, ao?a¥? an-a¥?aclaooan® au?ac an¥,an®a¥? an an?a¥?an?aroanys, ac-a¥?aclaooaa®

an arY,an?ac0oa¥ean®anan? an?a¥e-act an?an® aoean? an?an an?an’a¥? an anoaol

ao«angan ansany anda¥eancanianyan’ an?an’acoa¥? anla¥?a¥e an?a¥?ac2a¥eani-anja¥e
an°a¥?an ar” an?an a¥e-ac?ac® anda¥ean’a¥?an«anian?aca¥ean, an?any, an?andan a¥?an?
ao’ang an°a¥ean®@arnyiant ao®anfa¥?ac ’an°a¥? an?a¥? aoyaracanan a¥ean” ananyan?a¥?an?
an?a¥? an'ang ava¥ean®anyiant an?a¥? an2ang ane an?aniana¥eany anla¥?, an?anlanysan?

an An?3¥?a0?3o0qny, An?an° do A¥e-an¥andysan ao,anna¥ean Ao aona¥e.an an?ann ao@Eanlaongye
aopacda¥?ana¥eant anla¥?an?a¥o

an’aog ana¥eao®anyiant an?acdqao?an’act an®a¥?an? an?a¥?acla¥eani-acjaye
an°a¥?an ao” anda¥eanca¥?an«anyan?an2a¥ean, an?a¥? anda¥eacn ao®a¥ean?
ao?andan a¥?an?

A0?AY¥7a02a¥ a0 A¥-A0°A¥?A0 A0 An?A0, A¥.an?a0® A0AA¥.An°A¥ A0« AnY4AR?A02A¥A0, An?A0Y)
ap?2andqn a¥?an? ‘an ans as’a¥esan®anyant ac@anfa¥?an ac’a¥? an?an® aon?actao?an’anfa¥?an?
an?a¥? ao?anPan?a¥?an? an?a¥?@d?acca¥e-andanyacian” ao®a¥?an? anca¥?an?a¥? an a¥?
an?an; a0 anys an?anys antanlany, anla¥2a¥o o anlandysan? an?a¥ean? anda¥ean°an®a¥ao?
an?andqo a¥?an? aolarm; aoe anPage anla¥?an?:

anlao¥ao?anja¥ean°a¥?an2ang an? ao ab;an2angar?anjan’

an?a¥?an2a¥eani-acja¥ean°a¥?an an’ arda¥eao’a¥rao«anyian?ana¥ean; anlaoyian?ania¥e
an°a¥?an2ans an? an acsan?anan?arnjan® an’a¥?an| an?a¥? an an an’a¥ear®andsact an?a¥?
an2qog aoe quraopanfa¥ean an? Aula¥?acoa¥? anla¥?an?, an?a¥? aracyan°a¥? avanyan’®
an?3o qu¥san a¥? au?3n° qo a¥eao¥aoysan andan?acoan’an aon qu?7an°an a¥? an®a¥?an?
ao@Ranlaooa¥eananda¥?anca¥e ant ana¥?ao®ansan?any, an'ans acandanna¥? anla¥?an?a¥o
an?a¥?a02a¥«anj-anja¥.an°a¥?an an’ anda¥ean°a¥?an«anysan?an2a¥ean, an?a¥?

ao ao?a¥?ac?acoany, ao aol ao a¥eao agngacfa¥ean?angaca ao?an’anoa¥? anla¥? an?an; ao a¥?
an°a¥?anj arlany,au?anja¥eana¥?an2ga an? ao aocsan, a¥.an?ao® an?a¥? anra¥?acoan®
andq¥?23u°a¥? aooqu°anl ao a¥? an«angan? aula¥?an?, an?anan an a¥? an?an-a¥«an?3oonqe®
anda¥e.an°aniana¥e-anfan” au?an°® an ac®arn an?a¥? an an¥iac¥ an?ae® an?anarn anyaopyan?
anla¥?ao0a¥? anla¥?a¥o

ao ao?3on°an?an’anyqoag¥equ®an? au?an?an?

0'an an°a¥ean®aniart ac®anfa¥?an ac’a¥? ac®a¥?an? an«a¥-an°a¥?an®, an, ana¥?2an°a¥ean?
n?an° An-a¥ean°a¥?an?a¥?an? anra¥’an a¥? anranran?a¥?an? an?a¥? an?a¥?an2a¥eani-anjaye
a°a¥?ac an” aopacsanfa¥?an- an?an?anysan°a¥?an? an?a¥? an?ac?a¥e.an? anflan?a¥e-anoan;,
n?ac° ao a¥e.an¥anysan ao/acoa¥eao ao a¥? an2anyian ao®aranannany, anla¥?a¥o ao?ag”
ndg¥ean°a¥?an«arn¥ian?ana¥ean, an?a¥? aoyarnganfansac-a¥esan? ananyan° an?asuanfaye

o an?aonandan?an? an?a¥? anda¥?an’ands an?ac’an’a¥? an?a¥? an2ang ane ao an ay¥e
n?a¥?apanano ao?ansan any, an?any, an an?anoany, anla¥?, an?angac an a¥?

ao an?3n°ar?an ananeqan? ao” au?a¥?acuan? ac@®an?an-a¥?ana aula¥?anna¥? anla¥?an?
ao—an2a¥ean?an,, aolan2a¥ean?a¥? ana¥? acla¥?acoa¥? aola¥?an?, an?a¥? an®anfa¥?ac 'an°a¥?
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an?a¥? an?a¥ean? quan?a¥ean-anoanys an?a¥? av-a¥?anlanoqan® ao-an anyan a¥? an?a¥?
an2qog ane au®Ranlanoa¥eaopyacia¥?ana¥e-act anla¥?a¥a

an-a¥?ac® an?an’a¥e-an®a¥e.an, an?ar® au?ansan-a¥ean,

An?3¥«qu°a¥?an” an?an° ao?a¥e.an|anyan? an?an°an a¥? aouanysanca¥? ao®anfa¥?ac a¥?an?
an?a¥? an2an ane ao-a¥?ao0® an?an’a¥e«ao®a¥e.an, an?arn’ an?ansan-a¥ean, an?a¥? an?aocoaye
andao¥yanlan” ao®a¥?an? an?a¥?ac2a¥eani-anja¥-an®a¥?an an’ an?an, a¥-ac?ao® anda¥e
an°a¥?an«an¥.an?an2a¥eqan, an?anys aopa¥e-an anyandan? au°a¥ran? ao a¥? an?andao a¥?an?
an?anan an¥, an?andacnany, anla¥?a¥an ao?an’ an?an?an?a¥?an? an?a¥? an a¥ean an; anfaye
an?apano au?23e°an a¥? an?a¥? an2an ane ao an?a¥?an? an?a¥eac an¥an®ananoan;, an?a¥?
an?aopanfa¥ean ao?anoany, anla¥?acoa¥? anla¥? an?ans aopa¥? an an?an?acyanan’ ao?a¥?
an|a¥?arn°an¥an”’ aoEanlanoa¥e.an|anda¥?an°a¥eant auoan anyao an?ands av anyan®an any,
an?an’® ao ao?a¥?3n?a¥n qu?an a¥.an?an® an?an?any,an° ao-an anysan a¥? an?a¥? an?aye
ao-ao®aneanysan?any, an®aooan2ao- aula¥? an?an,, ao'aos an’a¥ean®anyiannaony,

ap an¥ian@an?a¥ean’a¥? ao?aptan a¥?an? ao?a¥? an an a¥eao?a¥?an2ang ano an?an®

an au?acnea¥? aola¥?ac?, ag2apsan?an,, an?an’ an®anlaooa¥eananda¥?an°a¥ ant ao-
a0~’/4aa9a¥’>a0’? an’>a¥’> andq¥equnanlap a¥-a0‘|1a0 an?a¥? an-antanyiands an an?anna¥?
anla¥?ao?a¥o

A

ao qu?a¥?an?aoc®a¥?ac?an? ao?an?an?

an?ao? ao au?a¥?an?ao®a¥?an?an?, an?a¥?an a¥? an-an¥aoda¥an?an ao anyaane au?aa’®
An«A¥?a0°q¥ean?a¥eqn , an audan a¥? au'an an°a¥e.an®@any,ant an?3¥? an?angade an?a¥7a02a¥ean;-
Anja¥-an°a¥?an ao” anda¥ean®a¥?an«anysan?ana¥ean, andan® an ansan’ay¥-anan®-an?au’anaay?
anla¥?an?a¥o an?an a¥ean?an®-an?an?anysan® aouanysana¥? an-anyan° ananysan°a¥? anandysan°
an?a¥? anogrlaon aoda¥ean’anian’a¥eanfac” an?an’an’a¥? an?a¥? an2ao; ane an?anuacfa¥ean an?
anfan?a¥eacoan, an?an’ auran?a¥?an2anyanqan’ qulg¥eanan|anysan’ aa?an°anna¥?
anla¥?ao?a¥o an?a¥?an2a¥eani-acja¥ean’a¥?an ao’ anda¥eana¥rao«anyan?ana¥ean, an?a¥?
an?an anY,an®aA¥? an an?a¥?ac?an0any, aopa¥e-an anyandao? ananfa¥?an anan?an? an?a¥?
an?aopanfa¥ean ao?annany, an?a¥? an?ac® an?ac°aona¥? anla¥?, an?ansan an, a¥? an?anoaye
andao¥sanian” ao an8ans an? an?a¥e«anfan? anla¥? au?anysannanys anla¥?a¥o

an’an; an’a¥ean®an¥act an®anfa¥?an an°a¥? an ansan’a¥«ac®@anyiact an®a¥?an?
an?a¥?an2a¥eqni-anja¥ean’a¥?ac ao’ arda¥ean’a¥?an«anian?an2a¥ean, an?a¥?
ao«an¥ian aoja¥?

o]
a?
a?

a¢ an’a¥ean®anyiant an®anfa¥?ac an’a¥? an?a¥? an?acoa¥e«anaoyanian” ao®a¥?an?

¥?an2a¥eani-anja¥eana¥?an ao’ ao?an a¥«an?ao® arla¥ean’a¥rao«anyian?ana¥eqan, an?any,

od3o a¥?an ’? an?ao¥an®an?andqo’ a%acf? anla¥?an?-ac°a¥?an2a¥eani an?an’ aa’>a¥’>a02a¥-ao i-

o an aos anfa¥ean ao-andsan® an?a¥? anoa¥ean2an 'andys ao®a¥?an? an?an? an2ao¥san aodq¥e
ojanyan” au?an°annand, anla¥?:
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A2 A 202N AN |-A0|AYA°A¥2A0 An” AnAn, A¥.An?230® A0ARYean°a¥?2an«anysan?an2a¥.as, A+0.01
ao®ansac®a¥? annan? ao an?a¥?an?acoanys anda¥eananyanda¥eann ao?an’anoa¥? anla¥?an?,
an?a¥? an?an’ an?an?an?a¥?an? an?a¥? an2ang ane an®anlanna¥eanacta¥?an°a¥eact anla¥?
an?3¥? an?an?an an? ao@anfa¥?an an’a¥? an?a¥? aua¥?annqa’ o anlan?annany, ao a¥?
ao«ang an? anla¥?ana¥? an?anyianlanaoea¥o an?a0, an a¥e.annqun® au?3¥? ao an?a¥?an?300q0Y,
ao aooang an’an an?a¥eann aranfa¥?an an;an?an? an?a¥? ac?acpacfa¥ean ac?acoany, an?a¥?
an?ao® an?ac°aooa¥? aola¥?, an?ansan an, a¥? an?anna¥e.andandao|an” an®a¥?an? ao ar®an
an?ac°® an ao?an an¥,an8an a¥?an? an?a¥? an-an?jnn aola¥?anna¥? anla¥?a¥a

an-antany,a¥? anla¥ean? annany,an?aon ao?an° ao a¥e-ao¥andsan aosanoa¥eany

an?a¥?an2a¥eani-anja¥eana¥?an an’ aoda¥ean°a¥?an«anysan?an2a¥ean, an?a¥? av anyian?annaye
an°ang an? an?a¥eant ao au?a¥ean ao® aula¥?an?-an°a¥?an2a¥«an| ac-ardsan® an a¥?
ao4a¥?anlaonan’ aola¥?2aooa¥? anla¥?an?, an?ansan an?a¥? acoao a¥ean anoandy, aooandsan?ano
15-30% _ao-ac8ans an? anla¥?acna¥? acla¥?a¥o ao aol qo-aotanlsa¥? anla¥ean? aooaodan?ann
ap?ao” ao an aa°a¥eaoc@®arysant an?actao?an’anfa¥?an? an?a¥? an?ac?an?a¥?an? an?a¥?
an?ad;ane an®arnlanoa¥eanuarda¥rap°a¥ ant anla¥?, an?an an a¥eanla¥?an? an?ac a¥?an®
an?an¥,anta¥ean apdao°an, ao a¥e-an¥ad areansan a¥?an? an?ac® ao®arlanoa¥e-ananta¥?an°aye
anf doodn an¥An| ag2adYs an apY.an@an anY, An7an°an Aoy, Aodan|Anlannany, An1a¥PaYo

an,an¥,an®an?a¥e.an°a¥? anan?a¥e.an-aunanyy ar?an’ anfanyian?annan®a¥?an? an?ar®@a¥?

an?an a¥«an?an® arla¥ean a¥?an«anyian?ana¥ean, an?anyran?apdar a¥ran? an?ac°an?a¥?,
an?a¥? aopac;anfa¥?an- ao an'a¥eanda¥eqan°an a¥?2an?a¥?an? an?a¥? avZanane

aojang an?anlandysan?an’ an?ans ane an?ane aola¥?an?, an ans an’a¥ean®anyiaoeaods-

ao anY,ao@an?a¥ean®a¥? an?a¥? an-an°a¥ean-anyian|a¥? an?a¥? an?acdian«a¥? an?ac® an?an’
ao ao?acoa¥? aola¥ran?a¥o ao?3a¥?30%a¥ean| anja¥e-an°a¥?an?an?3n? ao, anysao®an?a¥ean’a¥?
an?aodqn a¥?an? an?a¥? ao an a¥ean?a¥?an?aoaonn quracn°aonany, anla¥?, an?ansan an a¥?
an’ang ac°a¥ean®anyiannanys arean? an?an” an?an?a¥ean?a¥? ac®arn¥iac? ao a¥? ao an8aosan?
anao¥,au?a¥?an? an?any, au?jond¥eandandanian’ auran® an, an?3003¥? aula¥?an?,
an?3o; ao an a¥? ao anYiac@@an?a¥ean°a¥? an2quan?aco ao®a¥?an? 10-15% an?a¥? an-an?ano
anla¥?acoa¥? aola¥ra¥o

an?ao0a¥e.andqnysan|an” ao ao®an an?an’® anfa¥e.an°an® av2anysan?ann qu@a¥?an? an?ac®a¥?

n?a¥?a02a¥ea0| anja¥ean°a¥?an?an?an? aota¥ean’an?a¥e.an’anan anys an®anysan8aye

o ao®ar¢sarn? an an?an?anysan?an’ ao?a¥? an?aopanfa¥ean an?acnand, an?a¥? an?as®
n?ac°aooa¥? acla¥?, an?ansan an a¥? an?anona¥eandandaoian” an ao®ars 15-20% ancan? an?ac?
n?ac¥,anoany, anla¥?a¥o ao aol aojan?a¥ean-anoacny, anang an’a¥ear®anyianoanyan?an?

a?a¥? an?an?a¥ean? an?a¥eanfananna¥.anoany, aouanysana¥? an?an?an?a¥?an? an?a¥?
n?an2a¥ean|a¥? an a¥? an?anna¥eandanyanian’ au?an°an’a¥? an?a¥? an an a¥e«ao®annang,
ala¥?acoa¥? anla¥?, ao-argan any, an?a¥esacfaoyanoa¥eanoanys ao a¥? an, ac®anea¥?annany,
n?an¢ ane an-an¥4an?an¥,an° an?a¥? an®andan?an?a¥?an? an?2a¥? anda¥rac’any, an?ac’an a¥?
a?a¥? ap2anarea¥o ao?an au?a¥? ao anoanar’an an?a¥eana, an?an® ar®anfa¥?an ansan?an?
n?an°anfa¥?an? an?a¥? an?andanact anfa¥ean°ac® ar2andan?ana au?ao® anla¥?
n?ao¥anoa¥? acla¥?, an?a¥ean a¥?ac?an?ans, anda¥ean°an?a¥ean®anosan an¥sanean? an?an®
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aofa¥ean°ao®-an, an?an” anla¥? an?an.anna¥? anla¥?an?a¥o
andqao°ang anpanlan” ao2anyan?aon ao®a¥?an? an? an®a¥?

an?a¥?an2a¥eani-acja¥ean°a¥?an ao’ arda¥ean’a¥?an«anysan?ana¥ean, ao an?a¥ean an® ao an aye
ao?a¥?an2aog ann aojan an?anandyan?an’ an?a¥? an?anyac°ant andqodan®an?andao’anan?
an-ar¥,an° an?a¥? anna¥ean2qn andy, an®a¥?an? anlac2a¥ean?a¥? anla¥?anna¥? anla¥?an?,
an?3o; ac ao a¥? an?juanaopanian” au2anyqu?aon au?7ac® anla¥? an?andiacoa¥? aola¥ra¥o
ao’ao: an®a¥ean®andianoany, anda¥eananoan ana¥?an| ao anganan? an?an?an?a¥?an? an?a¥?
ana¥?an? ao an?acnd¥? anla¥?an?, au?anan ao a¥? an°an an| aujan?a¥ean-aonanys an®a¥?aan?
aopa¥?an|a¥e.an8an, anla¥?acoa¥? anla¥? an?an° an an®an?a¥ean® an?jn’an; an?anysanan’ aoua¥
a0 ao an?ac® arla¥? an?an¥iancany, anla¥?a¥o

ao apgaofan; ac-a¥ean? aoRa¥?arn? an?ac®a¥? an?a¥? ar®acyiac8a¥ean ac® ao a¥? ao aye
ao¥ansancaneand,

ao?a¥?ac02a¥eanj acja¥esan’a¥?anPas?an? andanyan®an?andao®an an? ac®anfa¥?ac’ang an?an?
ana¥equ°an?a¥ean’ansan any,aa?an? ap?a¥? anna¥-aa2an any, an®a¥?an? an a¥san a¥?a0 annao®
an a¥ean?a¥ean°a¥?and au?anoa¥.andao a¥ean’ ao?2ag’anpacys anla¥?, an?an a0 ac a¥? ao ao! ao
an8am;am? an a¥ean¥aoy,ao a¥? aguadsar ar an’a¥eac®ap¥iant arpacan?anza¥eqand ao-an”
am?an¥iaonany, anla¥?a¥o ao?an, an andanfagsae-a¥ean? ac®a¥?an? ad?aa®@a¥? an a¥? aa’
an?a¥?aouar? au2an¥an?ano ao?ao® anla¥?acoa¥? ania¥? an—an2a¥ean?an as-aqdl aplang an®aye
an®an¥iannanysan?an? an?a¥? andao’a¥e«an anyanpacacLa¥?an apda¥ean°ananyianp-an?a¥?
an?ao® an?ac°an’a¥? an?a¥? an2ao?a¥ean-a¥ean a¥?an? an?acys and¥? an au®ana¥ean¥an”
an?3n°300a¥? aula¥?a¥o /

an-a¥?anlaonge’ ao aooan! ao«angan ansany
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ao¥ao; av°anoany, an?a¥? ao®aAnY,an®an2a¥? an®a¥?an? ac®anlanoa¥eaoacta¥?an°a¥«ant
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16. steel bars

17. bright bar O

18. cold drawn steel i
19. cold finished steel
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