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I. Einleitung (1) Ansatz
1. (2)
1.

* Was”? Druckgeschwindigkeit erhohen

 Wie? Entfernen der gegenseitigen Abhangigkeit
zwischen verschiedenen auf einer Hohe
liegenden aber von einander getrennten Teilen
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. Einleitung
Il.
.

e Slice-plane”

(1)

(2) Begriffserklarungen

 Thick slab“, ,sub-slab®

e Contour”
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l. Einleitung (1) ~nsalz
Il. Algorithmus (2) Begriffserklarungen
[l =chiuss

Exterior

contour .
Interior contour

Contour
direction

Material region
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. (1) Erzeugung von ,thick-slabs*
Il. Algorithmus (2)
. (3)

 STL Datei laden
» Slicing mit dem ,Marching algorithm®
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. (1)
Il. Algorithmus (2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*
1. (3)

 Ein ,sub-slab” wird durch mindestens 2
,contours” gebildet

* Fur die ,contours™ muss gelten:

1) Sie liegen auf benachbarten ,Slice-planes”
2) Sie sind vertikal verbunden
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. (1)
Il. Algorithmus (2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*
1. (3)

Contour U Contour U»

Sub-slab 1 ——
# =
-l"'""'-'-"r-_ ¥ Sub-slab 2

. — *“"i’_
Contour L2

Contour L
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| (1)

Il. Algorithmus (2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*

Il (3)

BEGIMN

Orientation test

Do CL and CU have the NO
same orientation? ¥
Vertical connectivity
YES L J : -
impossible
Multiple part test: *
Do CL and CU belong to L
the same part? NO Mo vertical |
connectivity
YES | 1
Proximitv test: NO

Are CL and CU within a Vemlr:al r_:nnnectwlw

reasonable horizontal proxmmity?

YES
Direct test: YES [ FJ\@

Do CL and CU share any facet? | ¢

NO | Vertical connectivity
certam

Indirect test:
Is there a strictlv increasinge
height path from CL to CU? YES v
Vertical connectivity
Y established
u . A
) Vlrfu all test: . NO
Do CL and CU intersect within
some tolerance?
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.
Il. Algorithmus
.
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(1)
(2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*

(3)
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Pyy: shice plane at height z;+ ;

PL_: slice plane at height z;
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Il. Algorithmus
.
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(1)

(2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*

(3)

BEGIMN

Orientation test

NO

Do CL and CU have the
same orientation?

YES

¥

Multiple part test:

Y

Vertical connectivity
impossible
F 3

Do CL and CU belonge to
the same part?

YES

L

Proximitv test:
Are CL and CU within a
reasonable horizontal proxmmity?

YES

L

Direct test:

NO

NO

A

Mo vertical
connectivity

F

Vertical connectivity

YES

Do CLoand CU share any facet? |

NO

Indirect test:

Is there a strictlv increasinge
height path from CL to CU?

NO |

Virtual test:

v

Vertical connectivity

certain

YES

NO

Do CL and CU intersect within
some tolerance?

»| Vertical connectivity

probable

L J

Vertical connectivity

cstabjished
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. (1)
Il. Algorithmus (2) (2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*
. (3)

Ending facet FJ
| P17y slice plane at height zj4

- — o — — e —

P : slice plane at height z;

Starting facet Fp_
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Il. Algorithmus
.
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(1)

(2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*

(3)

BEGIMN

Orientation test

NO

Do CL and CU have the
same orientation?

YES

¥

Multiple part test:

Y

Vertical connectivity
impossible
F 3

Do CL and CU belonge to
the same part?

YES

L

Proximitv test:
Are CL and CU within a
reasonable horizontal proxmmity?

YES

L

Direct test:

NO

NO

A

Mo vertical
connectivity

F

Vertical connectivity

YES

Do CLoand CU share any facet? |

NO

Indirect test:

Is there a strictlv increasinge
height path from CL to CU?

NO |

Virtual test:

v

Vertical connectivity

certain

YES

NO

Do CL and CU intersect within
some tolerance?

»| Vertical connectivity

probable

L J

Vertical connectivity

cstabjished
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. (1)
Il. Algorithmus (2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*
1. (3)

— Upper contours

_ \ Z Py: slice plane at height z;-
s mma Il A S O A O A G O O S A O . -'---.-----.-----.----:I-.I:---.-----.-
~ — | 0.03 in (0.76 mm)
- R . [ ——
.\ P'1 : slice plane at height =;

\_ /

Lower contours —
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Il. Algorithmus
.
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(1)

(2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*

(3)

BEGIMN

Orientation test

NO

Do CL and CU have the
same orientation?

YES

¥

Multiple part test:

Y

Vertical connectivity
impossible
F 3

Do CL and CU belonge to
the same part?

YES

L

Proximitv test:
Are CL and CU within a
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YES

L

Direct test:

NO

NO

A

Mo vertical
connectivity

F

Vertical connectivity

YES

Do CLoand CU share any facet? |

NO

Indirect test:

Is there a strictlv increasinge
height path from CL to CU?

NO |

Virtual test:

v

Vertical connectivity

certain

YES

NO

Do CL and CU intersect within
some tolerance?

»| Vertical connectivity

probable

L J

Vertical connectivity

cstabjished
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.
Il. Algorithmus
.

,Branching”
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(1)

(2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*

(3)

4— parl

=y
'
!

shice planes
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. (1)
Il. Algorithmus (2) Zerteilung der ,,thick-slabs* in ,,sub-slabs*
1. (3)

JIntra-slab connections”

e Jedes ,interior sub-slab®
wird mit einem ,exterior
sub-slab® gepaart

03.06.2015 Proseminar 3D-Druckverfahren

17



. (1)
Il. Algorithmus (2)

. (3) Zerteilung der ,,sub-slabs“ in diinnere Schichten

e ,Sub-slab division™ mit der ,stepwise uniform
refinement technique”

» Berechnung der Anzahl dunner Schichten:

X ibsiab = iﬂt( L ax max{ﬁ'-}] CE b b € [11{]."'max] Oy = int( Ly ]
| | Cmax L | Lmin -
» Bestimmung der Schicht-Dicke:

f'|'!||.|l'|— —

ghih

sth=xlah

» Slicing mit dem ,Marching-algorithm®
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. (1)
Il. Algorithmus (2)

. (3) Zerteilung der ,,sub-slabs“ in diinnere Schichten

teature tops

-------------
----------------

e Startpunkte sind durch
Sub-slabs” einfacher zu e R
beSt|mmen ...............................

-------------------------------

e« Spitzenund Boden 1Tt -

llllllllllllllllllllllllll

...........

haben nur auf einer Seite Y B S
des ,Sub-slabs” eine

----------

,contour” 1

feature bottoms
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l.
1.
lll. Schluss

Produkte des
Druckens mit den
konventionellen
Methoden zu
adaptivem Slicing
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(1) Vergleich
(2)
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l.
1.
lll. Schluss

Produkte des
Druckens mit
der neueren
Methode des
lokal
adaptivem
Slicings
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(1) Vergleich
(2)
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. (1) Vergleich

I (2)
lll. Schluss
Method Laver thicknesses Fabrication times

(in/mmy) Build 1 (PART A) Build 2 (PART B)  Build 3 (PARTS A & B)

(hours) (relative) (hours) (relative) (hours) (relative)

Uniform Slicing 0.0050 /0,13 1.1 100 13.3 100 24.1 100
Conventional 0.0050/0.13
Adaptive 00075 /0,19 0.8 HE 9.0 ih 21.1 HE
Slicing 0150 /038
Local 00050 /0,13
Adaptive 00075 /019 8.l 73 5.6 42 13.2 55
Slicing 0L0150 /(.38
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. (1)
1. (2) Ausblick
lll. Schluss

o Stutzstrukturen
* Einbindung anderer Verfahren
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Danke fur eure Aufmerksamkeit! :)
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