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History of Metal Forming Technology

Egypt: ~3100B.C. to ~300B.C.
Greece: ~1100B.C. to 146B.C.

Roman empire: ~500B.C. to ~476A.D.
Middle Ages: ~476 to 1492
Renaissance: 14 to 16t centuries

+» Before 4000 B.C. Hammering
<+ 4000~3000B.C. Stamping, jewelry
+» 3000~2000B.C. Wire by cutting sheet and drawing; gold leaf
+» 1000~ B.C. Stamping of coins
«» 1~1000 A.D. Armor, coining, forging, steel swords
«» 1000~1500 Wire drawing, fold and silver smithwork
» 1500~1600 Water power for metalworking
rolling mill for coinage strips



History of Metal Forming Technology

Industrial revolution: ~1750 to 1850.

+» 1600~1700 Rolling(lead, gold, silver), shape rolling (lead)
% 1700~1800 Extrusion (lead pipe), deep drawing, rolling (iron
bars and rods)

+ 1800~1900 Steam hammer, steel rolling, seamless tube
piercing, stedl rail rolling, continuous rolling



History of Metal Forming Technology

1st world war
2nd world war (1900~1920)
1900~1920  Tuberolling, hot extrusion
1920~1940  Tungsten wire from powder
1940~1950 Extrusion (steel), swaging,
power metals for engineering parts
1950~1960 Cold extrusion (steel), explosive forming,

thermomechanical treatment



History of Metal Forming Technology

Space age

» 1960~1970 Hydrostatic extrusion: electroforming
- 1970~2000 Precision forging
Isothermal forging
superplastic forming
dies made by computer-aided design
CAD, CAE and CAM for manufacturing
rapid prototyping
net shape forming
HydroForming
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1.

Metal forging and stamping
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(Bulk Metal Forming):

(Forging)
111
1.1.2

(Extrusion)
(Drawing)

(Sheet Metal Forming)
(blanking)

(Bending)

(Deep drawing)

(flanging)
(Bulging) % V?

Rolling















Extrusion
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> 1.4.1
> 1.4.2
> 1.4.3
> 1.4.4
> 1.4.5



1.4.1

Body-Centered Cube BCC
Face-Centered Cube FCC
Close-Package Hexagonal CPH

+
slipping (twin crystal)






Body Centered Cube

(e-Fe Cr W V Mo) Face Centered Cube
(Al Cu vy -Fe Ni)

Close-package Hexagonal
(Mg Zn Cd a-Ti)
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0 Fe,C
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: 200-350°C
: 800-950°C Pearlite=> Austenite
: 1300°C
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Engineering Strain = 0.5 Engineering Strain =1
True Strain = -0.69 True Strain = 0.69




Compression test
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Tension test
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Stress - Strain Curve
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