Bautrog: 20x25x20cm
Pulver auf Gipsbasis
Fr. 36’500.-

Binder Fr. 280.-/1
Pulver Fr. 1200.-/8kg
Birotauglich
Printkopf HP11
Unterhalt:

Putzen!!!

Druckkopf wechseln
Schmieren der Achsen

Beschaffung:
3d-model.ch

Modelle zur
Darstellung

3DP Drucker



neuer Hype durch
Billigdrucker

3D Cube 2

Fr. 1800.-
Kartusche Fr. 105.-

Bauraum 14x14xl14cm

www.cubify.com

FDM Cube 2
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Scan / Print
(0)4

03

08:20h Laser Scanner, Artec Spider, Microscribe
09:00h 123Dcatch

09:30h Playground

11:30h Mesh and NURBS

12:00h End 4

08:30h Printer demo \
09:00h Rhino Poifi BEeconstruction, reduction of detail,«closing solids

10:30h Playgrou
12:00h End

05
In-between Dig out prints

Schedule

Playground

Scan Your modéi with Microscri

! Spider or with Fotos +
123Dcatch. ]

4
/

Reverse
L "
\\ N . . N
ReconstrUgt the hull in a way, that it mayb
\

Export as watertight *.stl file on



SO as quadrangular or triangular ¢

nanifold , When edges of faces come

on of points and edges can be more or less intense: W E

are not welded, antialiasing in rendering is not worki

encloses a volume, it is solid. It is Watert

“CHARED" EDGE BY WHAT
SHOULD BE TWO SEPARATE
PIECES OF GEOMETRY...

NON-MANIFOLD!

Mesh Properties

eteilt werden, dh jede Flache hat eigene Kanter
ng von Punkten und Kanten kann mehr oder wenige

eisste Punkte/Kanten/Netze.

1 nicht verscheisst sind, findet beim Rendern kein Antiali

letz ein Volumen umschliesst, ist es «solid».

“CHARED" EDGE BY WHAT
SHOULD BE TWO SEPARATE
PIECES OF GEOMETRY...

NON-MANIFOLD!

Mesh/Netze: Eigenschaften



i , \

= 5 SeJecL aLl Meshes \Mesh—Unlfy normals

M [ e T T

NURBS =
Non Uniform Rational B-Splines

uniform = not regular

al = Kind of equation

(not: Bézier) segmented curve

= smooth curve, controlled with vertices

- No Segments

- No Corners, no kinks
- Start + End (Direction

Allways quadrangular _
a table with raws and columns



NURBS = Non Uniform Rational B-Splines
Non uniform = nicht gleichmassig
~ Rational = Art der Gleichung, die dahinter steckt

1 H Q +
- NCHTC STylictiic

- keine Ecken

Immer 4-eckig

Appearance and Existence

NURBS - surfaces are distincted from smooth transitions created by
less points.

The surfaces are depicted on screen with Isocurves.

In all shaded views we simply see amesh of polygons tha

is automaticly created by mesh settings:

You don’t see what You have. smoothnessis a

result of antialiasing rendering - it is not really existing.
To see, what You really have, use flat shaded mode.

Do not contol Your shapes visually, use and trust SN aps.



Ausfihrlicher: http://3d.wuthri.ch/

Schein und Sein

Nurbs - Flachen zeichnen sich aus durch stufenlose Ubergéange

Sie werden am Bildschirm dargestellt a-
In allen schati igen sehen wir lediglich ein dreieckiges
Maschennetz

Stufenlose Ubergange kommen durch Antialiasing des Renderings
zustande, nicht durch «physische» Daten.

Um zu sehen, was Sie wirklich haben, miissen Sie in den Modus der
Flachschattierung wechseln. Vertrauen Sie den Fangen!!

Engineering - workfiow:

Idea — 3D representation — machinelike transormation — physical product

Ressoe bt

Sketch 3D modelling CAM printing/milling

(ideal) (ideal in virtual (machinelike (physical/analog)
space) transformation)

Reverse Engineering workfiow

physical product — virtual representation - machinelike conversion — physical product

RS

Model Transform into Reconstruction Output as renderings,
(physical/analog) data to your needs machinelike data...



En g | n eerl n g : Von der Idee Uiber die Daten zum Produkt

%(.9&: b TS

Skizze 3D modelling CAM printing/milling
(ideal) (ideal raumlich) (ins Werkzeug + (physisch)
Material Uibersetzen)

ReverS e En g I n eerl n g : Vom Produkt tber die Idee zu den Daten
= "" - 3 P < ":? !

Modell Datenerfassung* Weiterbearbeitung ~ Weiterbearbeitung
(physisch) zum lIdeal (?) zur Kopie
Flachenrickflihrung

equired Data Quality

r copies, to fix irregularities

aturalistic, lifelike p
e Pixels: a lot of objects withou
00se the 3D Scanner, reconstri

yographic

r renderings, as draft for recons

leal picture - J &
5s Geometry plus more relationship, attri s, but also constraint
rd models: Choose Micresecribe or
ft models: Choose the

gital Chain
nts — Polylines / Curves
ysurfaces or solids — ir
relations and attribu
for a good balance fc




rforderliche Qualitaten der Datenerfassung

m Rendern, als Vorlage zum w

eales Bild (topolc

e Vektotgrafik: wenig Geometr
i harten Vorlagen evtl. Micros

) Scanner wahlen, Flache
‘ P

Kopieren, um Unreg

aturgetreues

» Pixelgrafik: viele Pur
Scanner wahlen, nac

WRIST ASSEMBLY ELBOW ASSEMBLY
Wrist Roll Joint Lower Elbow Housing
Wrist Housing Elbow Jaint
Wrist Patch Joint Upper Elbow Housing

STYLUS ASSEMBLY

")

Fix first 0-Point und and the x-

und y- axis, ':EZEEL %1 0“@’@

Then (Curve — Sketch)
Or (Curves — Interpolated R_Tools

Points) Ve EREE ]

5 Connect digitizer
B Disconnect digtizer

Control the Pressure:

You work non contact-free

You cannot change the position
of the original




Nextengine

contactless, optical, laser

Dimensions: Fist to head

Ideal Focus distance: 30-65cm

10



Registered
Watertight = *.stl

Reconstruction as
NURBS= *.iges

11



123D Catch - reconstruct from pixel-files - You are working in the cloud

E2) Autodesk 123D Catch Beta
S It is necessary to

download and install the

software and to register.

Take several shots of
your textured modell with

S gl textured background,
S upload it in the cloud and

wait for answer

Create a new Photo Scene

Open an Existing Photo Scene

Save it as *.obj (= mesh +
texture)

CATCH.

http://www.123dapp.com/catch

Recent Videos ﬁ BN R

Flles = First Project Navigation Animations More...

The Camera has to move around! s E bttt LLEETL R

12
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For Special Shapes

No building-plocks
) caldh

No cardbeard-houses

You pay the Material cost elaboratet with printerdriver/Excelsheet
Model against money.

printprocess the day before.

our piece on Your own risk the following day and clean up.

ber until eve 17:00h per

Who masters drawings, prints



9 Home  Transform  View [RCCIRM  Settings

- ! Sofid = Der
D | PR

[® Create Witne: ports = %% Collision Detection
Build Time =DEditPro Z
Estimaller I| Create Labe W Lighting Model

] Ma Aaterial

|, Create Fixty

Print
Wait for at minimum 4 Hours
Dig out

Time Estimation Report

Date: Thursday, May 15, 2014
Build Name: G:\D0vektorbid\3dprinter\andresnabel\andresnabel.st

Printer Type: ProJet 360 Material Type: Visidet PXL - Pastel

Build Height: 66,00 mm  Layer Thickness: 0.1016 mm  Number of Layers

Estimated build time in monochrome mode:: 4 hours and 29 minutes.
Estimated binder usage in monochrome mede: 70.2 ml

Total volume of parts: 133,10 cubic centimeters.
Total surface area: 1698.45 square centimeters.
Surface to volume ratio: 32.41.

Number of Models: 2
|

Save Brief Report |

&-QAls 2014_02_14_3D_Druck_Vorlage_Kostenberechnung_mrad.xdsx - Microsoft Excel = B 28
Start Einfigen Seitenlayout  Formeln Daten Uberprafen  Ansicht  Add-Ins Acrobat a@ = =
el 1 - S - -
j s Lucida Sans o - A A % - = standard . [BjBedingte Formatierung 5= Einfagen = ﬁ ﬁ
- Ba- [G5 Als Tabelle formatieren ~ | 3% Laschen ~  [@] -
Einfugen - i - A . - o o0 - Sortieren  Suchen und
] F&U s & A == EH- B | %% [} Zellenformatvorlagen ~ | [E] Format - &2 und Filtern~ Auswéhlen =
Zwischenablage & Schriftart 7 Ausrichtung F] Zahl E] Formatvorlagen Zellen Bearbeiten
)23 - | -~
| =
=
A B c D E F G H J K L M %
1 Berechnung 3D Druck Projet360 i
2
3
4 Position Menge/Einheit  Preis/Einheit (Netto) Gesamtpreis (Netto)
5
6 Auftragspauschale 0 Stk 60.00 CHF 0.00 CHF
7
8 Arbeitsaufwand Datenbereinigung Oh 120.00 CHF 0.00 CHF
9
10 Arbeitsaufwand Depowdering 0h 120.00 CHF 0.00 CHF
11
12 Arbeitsaufwand Infiltration 0h 120.00 CHF 0.00 CHF
13
14 Effektive Druckzeit 0 min. 1.00 CHF 0.00 CHF
15
16 Powder VisiJet PXL Core 320.39 cm?® 0.1 CHF 32.04 CHF
17 Daten aus 3D-Print Treibersoftware
18 Binder VisiJet PXL 151 ml 0.28 CHF 42 28 CHF Tools- Build Time Estimator - Save ... Report b
19
20 Infiltration (Oberfliche) em? 0.04 CHF 0.00 CHF
21
22 Print Head Amortisation ml 0.18 CHF 0.00 CHF
—1
24 Anteil Klein- und Verbrauchsmaterial 10 % von Material 7.43 CHF
25
26
27 Summe Materialkosten: 81.75 CHF
28
29 Summe Aufwand: 0.00 CHF
30
31 Summe Total: 81.75 CHF
32
23 MwsSt. Satz: % 8 6.54 CHF
24 [
35 Summe Total inkl. MwSt. 88.29 CHF
ETS
K 4 b ¥ | Kalkulation_Projet360_mrad ~ Kakulation Cube mra4 Kalkulation 1 _mrad j=]
Bereit |

Excel - Berechnung



Required Data Quality

Topologic: Following the concept
Topografic: For exact copies

Ausdruck topografisch — topologisch

16



