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5. Stamping
Thickness (mm) (in)

Plate t > 6.0 t > 0.250
Sheet 5.9 > t > 0.4 0.249 > t > 0.015
Foil 0.3 > t > 0.02 0.014 > t > 0.000,8

http://www.fennstrading.com/ http://www.garvinindustries.com/Electrical-Junction-Boxeswww.atlastool.com
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5.1 Stamping: shearing

Sheared zone

Fractured zone
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Shearing analysis: force F? power P?

Fs: shearing force
As: sheared area
Ss: shear strength 
Su: tensile strength
P: power
v: speed 6



Straight flanging         stretch flanging         shrink flanging

Hemming               seaming                         curling

5.2 Stamping: bending
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5.2 Stamping: bending
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Bending analysis: 
shearing force F, power P?

F:   bending force
Su: tensile strength
w:  sheet width
t:    sheet thickness
D:   die opening
K:   constant 9



http://riiskadesign.com/spring-back-bankers-chair

Springback
• Elastic recovery
• Unavoidable
• Correctable

http://www.custompartnet.com/wu/sheet-metal-forming

Correction
• Overbending
• Bottoming
• Annealing

5.2 Stamping: spring back
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• Starting dimension before bending
• Small bending radius stretching rod/sheet
• Correct with bending allowance 

5.2 Stamping: bend allowance
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technote-ashok.blogspot.com/2011_01_01_archive.html

5.3 Stamping: (cup) drawing

Video
www.ball.com 12

https://www.youtube.com/watch?v=cteMHa3dwyA


F:        drawing force
Fh:       holding force
Sy, Su: yield, tensile strength
Db, Dp: blank, punch diameter
t:          sheet thickness
Rd:       die radius

Cup drawing analysis: force F? power P?
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Cup drawing defects
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Ref.: www.ball-europe.com/382_ 
722_ENG_PHP.html?parentid=716

Blanking

Coating/p
ainting

Necking Flanging

TrimmingDeep drawing

QA

Packaging
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5.4 Stamping: lancing
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www.youtube.com/watch?v=oy4QipCtrpk



5.5 Stamping: rubber (Guerin) forming
 Simpler than cup drawing, forging, lower cost, prototyping
― Wear/tear of rubber, simple shape only, thin sheet only
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www.quia.com

5.6 Stamping: embossing
• To deform and form 

raised/indented features 
on thin sheet.

• Another version of forging, 
rolling, or cup drawing

s-lane1114-dc.blogspot.com

www.yuri-roll.co.jp

www.shopchevyparts.com/
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Fusion: Resistance welding



Source: http://www.forwel.com/e_technical.htm

Fusion: Resistance welding



Energy for welding 
Ew = εP t = ε(RI2) t

Steel interface has 
highest R at same 
current, time  highest 
Ew  melts first

Fusion: Resistance welding

No shielding gas, no filler, mass production…
Conductive materials, hard to weld corner, limit 
to metal sheets…



Resistance spot welding Resistance seam welding

Fusion: Resistance welding



Source: www.harting-mitronics.ch

Fusion: Resistance welding

https://www.youtube.com/w
atch?v=0L7Xk5_s3QQ

https://www.youtube.com/watch?v=0L7Xk5_s3QQ
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