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PuddlingPuddling Furnace Furnace

uu Low Arched Roof WithLow Arched Roof With
Two ChambersTwo Chambers

uu Molten Iron &Molten Iron &
Combustion ChamberCombustion Chamber
Are SeparatedAre Separated

Bessemer ProcessBessemer Process

uuSir Henry BessemerSir Henry Bessemer
ttInventionsInventions
w

w

w

w

w

w

ttBessemer Process (Beginning 1855)Bessemer Process (Beginning 1855)
w

uuVery Simple IdeaVery Simple Idea
ttDismissed At First By All So-Called ExpertsDismissed At First By All So-Called Experts

ttObservationObservation
w

uuProcessProcess
ttRecall, To Convert Molten “Cast” Iron To WroughtRecall, To Convert Molten “Cast” Iron To Wrought

Iron, The Carbon Must Be RemovedIron, The Carbon Must Be Removed
ttBessemer Blew Cold Air Through The Molten IronBessemer Blew Cold Air Through The Molten Iron

ttThough He Produced Wrought IronThough He Produced Wrought Iron

ttHowever, He Produced Malleable Iron “Steel”However, He Produced Malleable Iron “Steel”
w

Bessemer Process (Continued)Bessemer Process (Continued)
uuNumerous Patents (1855 To 1856)Numerous Patents (1855 To 1856)
uuExperimental SetupExperimental Setup
tt770770 lb lb Iron (1/3 Ton) & Required 30 Minutes Iron (1/3 Ton) & Required 30 Minutes
w

ttOrdinary Air - 21% OxygenOrdinary Air - 21% Oxygen

ttConverter (Pear) Tilted For Charging & PouringConverter (Pear) Tilted For Charging & Pouring

uuProduced Mild SteelProduced Mild Steel
ttCould Be Bent & Formed Without HeatCould Be Bent & Formed Without Heat

uuProcess DifficultiesProcess Difficulties
ttBessemer Licensed ProcessBessemer Licensed Process
ttLicensees Could Reproduce Quality Of SteelLicensees Could Reproduce Quality Of Steel

Bessemer Process (Continued)Bessemer Process (Continued)

uu Iron Gets Hotter AsIron Gets Hotter As
Cold Air PassesCold Air Passes
Through ItThrough It
tt Experts Thought ItExperts Thought It

Would Cool IronWould Cool Iron

uu Like A VolcanoLike A Volcano

uu Most SpectacularMost Spectacular
Sight In Iron & SteelSight In Iron & Steel
IndustryIndustry

uu Clear Flame FinallyClear Flame Finally
From ConverterFrom Converter

uu Shown - 25 TonShown - 25 Ton

Bessemer Process (Continued)Bessemer Process (Continued)

uu Experimental Plant AtExperimental Plant At
St.St. Pancras Pancras
tt Ore Mined AtOre Mined At Blaenavon Blaenavon,,

GwentGwent (No Phosphorous) (No Phosphorous)

uu Bessemer Plant AtBessemer Plant At
Sheffield (1905)Sheffield (1905)
tt Made A FortuneMade A Fortune

tt Steam Boilers (1860)Steam Boilers (1860)

tt Railway Rails (1863)Railway Rails (1863)

Bessemer Process (Continued)Bessemer Process (Continued)
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Thomas ProcessThomas Process

uuP.G. Thomas, Police-Court Clerk & ScientistP.G. Thomas, Police-Court Clerk & Scientist
uuRemoved Phosphorous ProblemRemoved Phosphorous Problem
ttLined Converter With DolomiteLined Converter With Dolomite
w

w

w

w

uuThomas Process Spread Quickly To RegionsThomas Process Spread Quickly To Regions
With Phosphorous Iron Ores (Most Abundant)With Phosphorous Iron Ores (Most Abundant)

Basic Oxygen ProcessBasic Oxygen Process

uuAdvancement Of Bessemer & ThomasAdvancement Of Bessemer & Thomas
ProcessProcess

uuAir Is Replaced With High Pressure StreamAir Is Replaced With High Pressure Stream
ttPure OxygenPure Oxygen

ttOxygen Lance (Water-Cooled Tip)Oxygen Lance (Water-Cooled Tip)
ttSupersonic SpeedSupersonic Speed

uu275 tons Per hour275 tons Per hour

SiemensSiemens Process Process

uuC.W.C.W. Siemens Siemens, Germany, Germany
ttImproving Furnaces For Glass MakingImproving Furnaces For Glass Making
w

w

ttFirst Applied To Steel Making In FranceFirst Applied To Steel Making In France
w

w

w

ttSiemensSiemens Process Process
w

w

uuPhosphorous & Non-Phosphorous Molten IronPhosphorous & Non-Phosphorous Molten Iron
uuCostCost
ttBessemer Was Cheaper (No Fuel) But RequiredBessemer Was Cheaper (No Fuel) But Required

Molten IronMolten Iron
w

ttSiemensSiemens Required Fuel Required Fuel

uuSpeedSpeed
ttBessemer - 30 minBessemer - 30 min

ttSiemensSiemens - 10 hours - 10 hours

uuCould Melt Scrap IronCould Melt Scrap Iron

SiemensSiemens Process (Continued) Process (Continued)

Open-Hearth ProcessOpen-Hearth Process

uuDerived FromDerived From Siemen’s Siemen’s Process Process
uuComponentsComponents
ttRectangular Brick Hearth (20’x30’x8’)Rectangular Brick Hearth (20’x30’x8’)

ttRegenerative PreheatingRegenerative Preheating

uuOperates At 3000Operates At 3000ooFF
ttSteel Melts At 2500Steel Melts At 2500ooFF

uuProduces 100 tons Per hourProduces 100 tons Per hour

uuProcess Of Producing SteelProcess Of Producing Steel
ttFurnace Can Be Charged WithFurnace Can Be Charged With
w

w

w

ttCarbon Content Is Lowered ByCarbon Content Is Lowered By
w

ttImpurities Combine With Limestone As SlagImpurities Combine With Limestone As Slag
w

Open-Hearth FurnaceOpen-Hearth Furnace
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Open-Hearth FurnaceOpen-Hearth Furnace Electric FurnacesElectric Furnaces
uuElectric Arc Or Electric InductionElectric Arc Or Electric Induction
uuPrimary Use Is Alloy & Specialty SteelsPrimary Use Is Alloy & Specialty Steels
ttCharge Is Usually ScrapCharge Is Usually Scrap

ttLimestone & Iron Ore Are Added In Small AmountsLimestone & Iron Ore Are Added In Small Amounts

ttNo Contamination From FuelNo Contamination From Fuel
ttAlloying Elements Are Added In Charge Or LaterAlloying Elements Are Added In Charge Or Later

uuElectric ArcElectric Arc
ttRefractory Lined Vessel Of Drum ShapeRefractory Lined Vessel Of Drum Shape

ttHeat Is Generated By Electric ArcHeat Is Generated By Electric Arc

uuElectric InductionElectric Induction
tt Electric Current Induces Secondary Current In VesselElectric Current Induces Secondary Current In Vessel

Electric-Arc FurnaceElectric-Arc Furnace Classifications Of SteelsClassifications Of Steels

uuCarbon SteelsCarbon Steels
uuAlloy SteelsAlloy Steels
uuHigh-Strength Low-Alloy SteelsHigh-Strength Low-Alloy Steels
uuStainless SteelsStainless Steels
uuTool SteelsTool Steels

Carbon SteelsCarbon Steels

uu90% Of All Steels90% Of All Steels
uuCompositionComposition
ttVarying Amounts Of CarbonVarying Amounts Of Carbon

ttLess Than 1.65%Less Than 1.65% Maganese Maganese

ttLess Than 0.60% SiliconLess Than 0.60% Silicon

ttLess Than 0.60% CopperLess Than 0.60% Copper

uuUsesUses
ttAuto Bodies, Machines, Structural Steel ForAuto Bodies, Machines, Structural Steel For

Buildings, Ship Hulls, Etc.Buildings, Ship Hulls, Etc.

Alloy SteelsAlloy Steels

uuCompositionComposition
ttCertain Percentages OfCertain Percentages Of

Vanadium, Molybdenum, OrVanadium, Molybdenum, Or
Other ElementsOther Elements

ttLarger Amounts OfLarger Amounts Of Maganese Maganese,,
Silicon, & Copper Than CarbonSilicon, & Copper Than Carbon
SteelsSteels

uuUsesUses
ttAuto Gears & Axles, KnivesAuto Gears & Axles, Knives
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High-Strength Low-Alloy SteelsHigh-Strength Low-Alloy Steels

uuCalled HSLACalled HSLA
uuCombination Between Carbon Steels &Combination Between Carbon Steels &

Alloy SteelsAlloy Steels
uuCost Less Than Alloy SteelsCost Less Than Alloy Steels
uuStronger Than Carbon SteelsStronger Than Carbon Steels

Stainless SteelsStainless Steels

uuCompositionComposition
ttChromiumChromium

ttNickelNickel

ttOther Alloying ElementsOther Alloying Elements

uuPropertiesProperties
ttCorrosion ResistanceCorrosion Resistance

ttHard & StrongHard & Strong

Tool SteelsTool Steels

uuCompositionComposition
ttTungstenTungsten

ttMolybdenumMolybdenum

ttCobaltCobalt
ttOther Alloying ElementsOther Alloying Elements

uuPropertiesProperties
ttHardnessHardness


