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Beispiel 2
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Beispiel zu 4016
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Beispiel zu 4016
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Introduction to surface defects

surface defects during plastic straining I

‘ microscopic mechanical effects I ‘ macroscopic mechanical effects I

== orange peel = tool design

= ridging and roping = friction conditions
= micro-cracking =P spring back

== localization, necking =P Wrinkling

‘ microstructural background I ‘ engineering background I

edoc-lecture Professor Dierk Raabe



Introduction to surface defects
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Introduction to surface defects

. i GRAIN CLUSTER MECHANICS

Significantly above the grain size
(range of 20-60 grains)

cluster scale
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Slip lines & grain boundary effects
Sub-grain-scale (rainge < 1 grain)

SINGLE GRAIN MECHANICS
Orange peel effects
Grain-scale (range of 1 grain)
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Joint experimental investigation
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Joint experimental investigation
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Interface Cry

I
50.00 pm = 50 steps
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I
5.00 pm = 100 steps
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Bending series of coated sheet material

=P bending deformation in TD
=% 10° bending steps

=9 no lubrication

= bending radius 7mm

Surface topography

D

= confocal microscope, 20x lens
= area: 2000 pm x 800 pm
== Upper surface evalutaion
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Joint experimental investigation

Misorientation angle distribution

Sample A
acceptable
roughening
behavior
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Misorientation angle distribution
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worse
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Dehnung in RD

Biegenin TD
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Roughening during bending - uncoated materials

Sheet material A
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Roughening during bending - epoxy € coating

Sheet material A
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Roughness curve
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Sa Surface Parameter [um]

1,2 5

1,0 S

0,8

0,6 —

0,4 4 unbeschichtet

0 L

02 ]
04 3
06 3

12 ]
14 ]
164
18 ]
2

224

24 ]
26 1

081, |
1."‘ ;

- " : llllllllllllllllllll

Polymer 2

mm

0,2 ,

|
5

10

Elongation in TD [%]

edoc-lecture Professor Dierk Raabe



Roughness simulation
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t, = Blechdicke
d, =67 pm
e; = Dehnung

Wilson, D. V.

Roberts, W. T.

Rodriguez, P. M. B.

Met Trans A, Sep. 1981, 1595ff
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