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Products\Furniture Fittings\Hinges\Cup Hinge\Blum Clip Top

www.haefele.com

Working steps when searching for a special fitting for furniture.

1.Ergebnisse einschranken/
Restrict results
2. Blum Topfscharniere/ Fir Holztlren/
Blum Cup hinge For wooden furniture doors
2. Offnungswinkel/ 1100 — 110°
Angle for cabinet door opening
3. Montage/ Assembly Eckanschlag/Corner stop
4. Topfbefestigung/ Pot mounting Werkzeuglos/Tool-free
5. Bohrbild/ Drilling pattern 45/9,5 mm
6. Komfortfunktion/ Comfort function Schlieffautomatik mit Dampfung
Automatic closing with damping

Online video: https://digitaljoiner.com/movies/

--> Online database for fittings
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Chapter 2

SolidWorks: Process for creating a board with holes
Sketch

First step is to create a new SKETCH and define the size of our object, 250 x 400 mm,
with the SMART DIMENSION tool.
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Extrusion

The sketch SKETCH will be extruded into a 3D object with Extruded Bosse/Base
function. Thickness reads 20 mm.

Hole
Create a new sketch on top of the 3D object.

Select CIRCLE tool and draw a circle on the top surface near the corner.

Select SMART DIMENSION, set the measurements in 20 mm in relation to the edges,
then set the diameter of the circle to 30 mm.
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Cutting a Hole
Choose EXTRUDED CUT and cut through the material.
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Creating a Round Corner
Select FILLET tool with a 35mm radius and confirm.
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Make a sketch with the RECTANGLE tool. Define size 20 mm from each of the three

edges on the left side.
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Cutting a Pocket

the European Union

Use the EXTRUDED CUT tool to make a pocket. Choose a cutting depth 10 mm.
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Creating a Rounded Corner
Select tool FILLET Make a curve with a radius of 15 mm
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Chapter 3

Alphacam

3D object for Alphacam

The 3D object created in SolidWorks is ready to be transferred to the Alphacam CAM
program.

Importing object with Alphacam
The model is placed correctly in relation to the coordinate system.
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Extraction of geometry
Geometry is extracted from the model (green band).
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Tools
Suitable tools are selected for milling
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Application of the Router Tool

The tool is placed in the milling area.
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Milling settings

Co-funded by
the European Union

Certain settings are made in relation to the requirements of the machine and milling.
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Cutting Path Calculation

the European Union

The program calculates and lays out milling paths corresponding to the input and

geometry.
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Pocket Milling

Other types of machining can be added, such as pocket milling.
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Simulation
To be sure of what you have programmed, you can also simulate the milling.
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Posting NC Code/G Code

Finally, you post the program itself, or save the NC code as the same as G-codes.
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Chapter 4
AutoCad 2024 — 2025

Tasten: ESC Canceling current commands.
F8  Horizontal or vertical lines on/off

Strg+a,+c,+v,+p,+z...

Text BemaBung .

Eigenschaften =

Zeichnen = Ander Beschriftung «

Over\”ew AnreiBen von Zinken 02

1. Creation of layers to define line types in the drawing: Format
- Layer &> New : designation, color, line type, line thickness.

y, Aktueller Layer: Bem
i BT ]

Filter « a . Farbe  Linientyp  Linienstd.. Transparenz

-14 -
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2. Set up dimensioning style for linear dimensioning : format > style of
measurement - I1ISO-25 marking (blue background) - Use for - linear
measuring - Button : New

3. First setting Lines

4. Symbols and arrows

1Y BemaBungsstil-Manager
Aktueller BemaBiungsstit 150-25

Stile: Voransicht von: 1S0-25

Uberschreiben...
‘ L ] g )
ifengen Abbrechen
Lt 1150-25 v
iste: %
[5] Dlsessntung (e ]
=] Verwenden fiir.
| Lineare Bemafiungen v
Hife.
A BemaBungsstil andern: ISO-25: Linear
Lirien | Symbole und Pfeic | Text | Anpassen | Prmay ] | Toleranzen|
Bemalungeirien : =5
Farbe: | H vonLayer v
Liniertyp: i VonLayer d
Linienstarke: E Venlayer
Uber Stiche inaus verangem 2
Easisinienabstand: e
Unterdriicken: []Bem.-Linie1  []Bem -Lirie 2
| Hifsnien — -
Farbe: | B vonLayer | Ober BemaBungsinien hinaus |
sy e 2

Liniertyp Hifslnie 1: | VonLayer

=
| Abstand von Ursprung

Linkertyp Hifslnie 2. | VonLayer v
o []Hifslirien mt fester Lange
Lienstaks: | VonLayer v
Lange 1
Unterdricken: [JHifsine 1 [ Hifsinie 2
ok | | Abrechen | | Hife
A Bemalungsshl andem: 150-25 Lineas
[Urien | Gmbck ndMe Taea | Froesen | rmersnbesen | Adsmathsrhaten | Tosansen
oot T
utm: I |
o Sehrag ~ - | 9{-\
Fusult b
./._..7. < B j ) ‘.?
Rinrgainiz et | | % \'.
 Geschiossen/cafil e E A
eignte
T
[ C—]
Zartrumspurios .-"%'n"'“a’“’”"
5 e 3 Dot Ecnofunceied
1 Madaenng Li¥ena
Lk ki otk sdsarafurs
P Vekirmmgeeksl: 15
Urtesracumgegife: st Lnsmansiong
s R \ekirmmgshinartainen
5 B rudbara
K| Ao 1
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5. Text

A BemaBungsstil andern; 1S0-25: Linear

[ Linien | Symbole und Plede | o4 | Arpassen | Pimareitheten | Atemativeinheten | Toleranzen|

Textdarstelung

P23
Teststl Standard vl
Textfabe [ VonLayer Yl g
Filfarbe Ol Nein o Q
Texthshe |2 B
Bruch-Hhenskalienung: 1 2|
[T] Rahmen um Text zeichnen
Textplatziening Textausrichtung
Vot Obetab ¥ O Hoizortal
Horzontal [Zortren v

i " @ Wit Bemaliungsirie ausgerichtet

Ansichtstichiung. [ Lirke nach rechts ~

Abstand von Bem.-Linie: ;2 )150-Standard

6. Fitting

Global scaling factor 1.

Only change for drawings on a scale e.g. 1: 10, 1 : 50...

7. Fourth setting: Primareinheiten : Primary units : Set accuracy to 0

8. Toolbox : Change l Turning

oo
ao

-

Andemn =

Move Mirror Scale Offset

-16 -



9. Hatching of areas
Example hatching: Tool
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>

SOLID AMNGLE AMNSIZT

Umgrenzungen Muster

7

ANSIZ2

10. Set up for printing/plotting

File > Page Setup Manager > Set name - z.B. A4
Set plotter > z.B. Plotter W13 - Set paper format

Hoch >
- Assign plot style table

- MONOCROME.CTB - Hook on PASS IN and PLOT DISTRIBUTION

(%
) r .t -

I~ |Piotstie anzeigen
Plotter:  Brother HL-2030 series - Windows-Systemtreiber -von A, _of 210 i | ——" =
Ausgabeort:  LISB00L
Beschrebung: okt

DPI 3

7 1L e
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Chapter 5
SKETCHUP

Creating a 3D model in the sketchup program

1. Create a circle using the arc tool: i\

a. Clck to create the center of the circle.

b. Press TAB key = (in the lower right corner, the
distance entry is activated) and enter 30 mm — Enter —a
line is created.

c. Move the mouse = Create a circle (enter 360) the

angle of the arc creates a circle.

2. Drag the circle up in the Z axis by 25 mm. +

a. Click, drag and move up
b. TAB - enter height (25 mm). Press enter.

3. Select the object and Group. |®

a. Black arrow tool — select objects.
b. Right mouse button on the object — create Group.

4. Create a second circle smaller than the center of the previous circle.
a. Click on the area where the center of the circle should be positioned.

b. Press TAB key = (in the lower right corner, the distance writing is activated)
and enter 10mm — Press Enter — a line will be created.

c. Move the mouse to create a circle (enter 360) and the angle of the arc
creates a circle — Press Enter.

-18 -



5. Drag the circle up the Z axis, 50 mm.
a. Click, drag and move the circle upwards.

b. TAB — Enter a height of 50mm and press Enter.

6. Creating a group |
k w
a. Black arrow tool — select D objects.

b. Right mouse button on an object — create group.

7. Breaking the object — to prepare for the 3D
model > )

a. Black arrow tool — select both objects.
b. Right mouse button on the objects — break
8. Create a group
a. Black arrow tool — select objects.
b. Right mouse button on the object — create group.

c. The whole object is one group = both cylinders will
be printed together and connected.

Co-funded by
the European Union
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9. Download from Warehouse — plugin — solid inspector 2 to Sketchup.

10. Check curves
a. Select the model.
b. Click on the solid inspector.

c. If it reports an error — select Fix.

-19 -
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11. Export to STL format.
a. File — export — 3D - .STL

Soubor Upravy Pohled Kamera Kresleni Néstroje Dialogova okna Pluginy Napovéda

Novy Ctrl+N | @ @ l :‘; ?
Novy ze Sablony...

Otevfit... Ctrl+0

UloZit Ctrl+S

UloZit jako...

UloZit kopii jako.

UloZit jako Sablonu...

Vratit zpét

Trimble Connect 4
3D Warehouse 4

Import...

-

Export 3D Model...
Poslat do LayOut... 2D obrazek...
Tisk... Ctrl+P Rez...

Animace.

Start PreDesign...

The model is ready to be inserted into a program that works with a 3D printer
(slicer), we use PrusaSlicer.

Open the program, click on the cube and find the program (model) that | created

@ sUE B @

Place the model on the base, it must be orange.

In the upper right corner set the type of plastic used for printing.

Select the structure from which the model will be made (percentage of filling).
Save the program and copy an SD card.

Insert the SD card in the 3D printer, start the program and wait for it to print.

-20 -
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Chapter 6
Virtual Goggles: 3D Modelling

1) Check the model in the 3D modeling program. Correct mapping, direction of
normals and scales.

2) Export in standardized formats FBX, OBJ, 3DS.
Possibly a format supported by the Unity engine.
Photo 1

3) Project settings in Unity. Import Oculus/Meta SDK
package for Oculus Quest glasses support. Switch the
target device to Android.

4) Import the 3D model into Unity (Drag and drop
method). Possibility of adjusting the scale,
recalculating normals, creating unwrap mapping for
calculating baked shadows.

5) Create a scene. Set up scene lighting, adjust
materials and environment. For static scenes,
calculate baked light. Insert a ,prefab camera“ from the Oculus/Meta package.

Photo 1

Photo 2 — environment in unity where new material is created.

6) Export the application in Unity as an .apk file.

7) Download the application for installing .apk applications into the glasses. For
example, the SideQuest application. Then install the created .apk file using the
application.
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8) Launch the application in the glasses. It is usually found in applications from
unknown sources.

-22.-



Co-funded by
the European Union

Chapter 7
WOODWOP 8

Defining the Object and Placement
The three main axes X, Y, and Z are perpendicular to each other.

Z-Axis: runs perpendicular to the clamping surface of the workpiece. The positive
direction runs from the workpiece to the tool.

X-Axis: runs horizontally and is parallel to the clamping surface of the workpiece. The
direction runs from the view from the machine front edge to the right/left.

Y-Axis: is determined by the right-handed coordinate system.

Rotations around the coordinate axes:

Rotation A: Rotation around the X-axis
Rotation C: Rotation around the Z-ax

Z-Position
o Workpiece bottom or top of the clamping device corresponds to Z =

¢ Tools that reach negative Z-measures can enter the area of the clamping
devices (e.g., vacuum cups).

The clamping devices are damaged if they are in the tool's milling/drilling path.
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WORKPIECE
\

CLAMP
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Z+

\
CONSOLE

/,_“IZI_I:I_I:I_|

Transfer for Operation

woodWOP |

+->Tool-assignment]

+-Drilling-Optimization{ ‘ t_ T
L 1

-
— e i
0|92 T B— |2
— I
— e
—= Crmll
— Sl
= s i
8- | X
b
3
I
o

Program |

G77 H9950

G105 X2.50 v2.50 R1

GO TO DO 2200.00

( Rahmentuer , Fuellungsteil fuer Herri
M6

(T001)

G77 H9901 N1 M1

GO T1 D1 M3 S100

G110 C270.00X0.000Y0.0002-3.000EF5000E!
G1 G9 X0.000 Y500.000

61 G9 X650.000 Y500.000

G1 X650.000 Y430.000

63 X675.000 Y340.000 1824.500 J430.000
62 X700.000 Y250.000 1525.500 J250.000
62 X675.000 ¥Y160.000 1525.500 J250.000
G3 X650.000 Y45.000 1831.565 J65.747|
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Menu- and Toolbar

B rier moaioean

e AL Jitm oo Lot CAPugn bies Geveae B Weoow. Help

i B

4 @00 Uiy » 2 oxp Fwhal

=]
x

[ o T el 1Y

View options workpiece
Tool boxes

A~ WO DN -

Editor field for contours, macros
and variables

(e.g. drilling, starting points)
5 Technologie settings

(e.g. depth, toolno.)
6 Workpiece view

Program Creation: Step-by-step

13.7

B

Definition of workpiece:

The workpiece macro will be created
automatically at the beginning of the
macro list. The dimensions of the
workpiece and any offsets are entered in
macro dialog box.

If you want the program to include
variables (e.g. length,width...), they must
be defined in the variable table.
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Vertical Drilling

This macro is used to program vertical holes and hole series
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All programmed dimensions always refer to the workpiece zero point.
This means that finished part dimensions are always programmed.

The parameters are managed in the window below:
Fill in the values for position, hole series and process technology

s QP XY® 20 J20 K| Be 83 O/ slowfestto deptn
Starting point Quantity Drill mode, standard
A om0 ~| o B o
l(:f;_ Length Drill mode, User-defined
N 2 ©ob
Diameter
L.§ #0
i ke
E (2
Oeph
My O
Fesd
® [EhFast
H
B |0 (bottom) e |
= [ Level Condition

Horizontal Drilling
This macro is used to program horizontal holes and hole series

7o)

]
o)
- =z

B3
3
The parameters are managed in the window below: -
o o _ e ‘: ‘Horizontal drillingi
Fill in the values for position, hole series and process technology R m
@’X‘I@‘m |64 [ [:E@\l . | Dg?“ @\Hstandard =
'-m@{yxv‘o < | =10 e
IEE K|
| Locsl coordinate system
E) _HZ |_Bsz*0.5 |
?j.ﬁr C@‘VﬁiXJrDlredlon v
Lo
]
| ! ‘&@ [ 000 (bottom) v/ gw I
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Drilling with angle

This macro is used to program horizontal holes that are executed under an

A angle

The parameters are managed in the window below:
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S E¥ NCo
=) I:FE Proce
*
L
=
Ba
|Drilling with A-angle
I

Fill in the values for position, A - angle and process technology - check with “view options” if

you choose the right angle!

E vy
| _\é oBXYO0 o
- Starting point.

~ |eoxy0

‘gi @ I stendard
Dril mode, stndard

v

ode, User-defined

JJ;,E_E #0011 e

3 T \

Depth

wy O

Feed

& 10

\:‘Hnn
i

¢ O
s

] [ 000 (bottom)

Vertical Trimming

This macro is used to define vertical trimming processes on contour elements

L
I

v ‘Iu’ertir:al trimming|

[}

1) 000 (bottom

| Grid

C; Contours
I

Before you can trim a contour, you have to create a geometry for contours
The toolbar on the left contains various geometric construction commands

that can be used with personal dimensions.
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Z-pasition

'_ﬂ * & Xy |l 0.0 =

E XY D\Z‘ii"[:\:lﬁ

£ [Cio i)

E Local coordinate system L
: ©®@ 7 |oo |

The parameters are managed in four sets:

Contour and process technology
Advanced process technology
Drive parameters

Additional parameters

| v

o Bd # [ios o
Tool mimber
| Vertical v wr Hls ‘
Wibdransl mods Fesd
Sa2 [ manual @ _ T O w20
rivring dredn ONOFFor the Fesd Osclstion
¢ 7 [m & O
2 dinension Spesd

Sawing with A-angle

This macro is used to program swivelled saw cuts (e.g. miter cuts)
X
=)

|Sawing with A-anglei
T
The parameters are managed in the window below:

Fill in the values for position, A - angle and process technology - check with “view options” if
you choose the right angle!
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Q& orxY [0 o ] = J“ \
: Statng pont orevting de
‘ £ [Ou 1 Rl [
! Lol coordinste sysem S =
‘ omxy o 0 " o M
] Endpoint roove i
ob 2@ | g
‘ Zshart =
@ XY [rizsert vﬂm ok [ 0.8 #=[@
X¥-Information o0 . Depiht Tool number
s 10 ‘[@ 70 =
roach postion in 2 |2-valus Feed
Eg|#E Do g b IS0
it B |suivel - s Fesd, Z adjustroent
=] =0 [imlengn v I = rotation ¥ O
B || Trsert mode Saw mode Speed
‘-T_ s [ & 000 (botiom) K| @ [t ]
‘ Level Condition

Step-by-step program creation

Exercise 1

_.
l.w
o

82

52
=

200

Create a program for the shown workpiece
Add 8mm as “Offset”

Trim this shelf with a router bit, tool no. 128
save your program
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CAD/CAM Transfer:

The DXF import uses a conversion
profile to convert CAD elements such
as lines, circles, etc. into woodWOP
macros. The prerequisite for this is
that these elements are on correctly
named drawing layers.

Choose “Import” and “CAD” g
select the file you want to
transfer.

i Neu- woodWOP 8.0
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File | Edit View Contours Levels CAD-Plugin Macros Generate Extras Window Help

O New Ctri+N kl/Z 7 ® %X &
E New from template Ctrl+Shift+N i] @ O [j_ O @
g4 Open.. Ctri+0O
[T Close Ctrl+F4
Add..
B save Ctrl+S
B Saveas. Ctri+Shift+S
Component +
Import ' CAD |
Export 4 List of variables
Print Ctrl+P List of contour elements
m DXF import X
CAD-Plugin

(O Project curves as auxiliary geometries in active level

2 Import all elements as 3D elements without roof plane

woodWOP DXF-Import

& In woodWOP elements, contours and macros, convert

Display configuration for the DXF postprocessor

OK | ‘ Cancel

Be sure that all the layer e | R wasowor s g

File

names in your CAD are
according to the defaults
from HOMAG

3 hobel.dxf
4 domine. e
New profile

Gpen profile

Save profile as..

Generate MPR file
Creste Mpr files (batch)

25|51 |59\ ® |0 o |ea 1 &
) 14

2 E\LanzKundendienst.def

stgeQ

StigeN
StrgeP
Strgs$
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Generate a WoodWOP program (mpr file).

Customize your parameters fort he transferred macros(e.g. speed, tool no.)

irs Levels CAD-Plugir oros Generate Extras Window Help
OlL Y%/ rex0
o

W F el Bowpun %W W W O LT BH

2§ vertical driting

K |©PXrQ s
&y [
L-20
sz
5] on
e e e
ep 0 il i (R TR
- il
= = !
o 0 |
et
SL & Mathn |
- = |
vl A (hamo wEl @ [ =

31



Digital Joiner: Handbook 2 Bl

Chapter 8

WORKCENTER CAM: Programming for Holzer
CNC

[

i

VLN 75 [

The final piece will have a round corner, a hole and a pocket with rounded corners.

First give the final size from the piece you want to make: Length, width, and
thickness.
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% Fichier Traiter Chercher Registre Options Dépat Vue

Outils

Fenétre Aide

Co-funded by

890 [ [ [ @ [ @ [ fre [

Macros_fraisage Fraiser Percer Scier

PigceTerminée(DX.DY.DZ.0.0.0.00.".0.0.0)
osition 4(3.0.0)

VARNOM VALEURINITIALE VALACT Commertaie EXPORTI
oY 4o

CatinetContiol  Machine  Editeur Géométie_ausiiae  Ajouts

Contows Dessin Cotation ToolOpti

DINISO Outils  Fenétre

Aide
> @ |-m

iteur  Géométis_ausiiaiie  Ajouts

Text

Contours Dessin Cotatiors ToolOpti- DINISO

the European Union

Modifier variable X
N pe DXy Espotdion
S ONon  ®0ui on outil - 7405_486. X
Waleurinitial 400 ORet el
Commentaire: Dimension %
o %
— b vaalelelal
N 15+ Diemans @ 16 =
[ ——— ~F

Helicoidale 2=3
+ Bls

+ 2e Dt
BE CARBURE MASSIF
E® 12D
E® 16 D
E® 18D

18 PLAQUEITES CAREURE © 18
a0 ¢ Stempel;Stempel
55 scempel v

v ] | % aonuter | | W pefaut |

40000 Dimension Oui|Non
bz 18 1800 DimensionZ Oui|Non
< >

iVARNEIM VALEURINITIALE VALACT Commentsie EXPOR
DX 400 Dimension % Oui | He
IDV 250 +
|0z n
. Fichier Traiter Chercher Registre Options Départ Vue Outils Fenétre Aide

(48 [ [ [ [ @ [l @ [ [ren (D

Macios_fraisage Fraiser Percer Scier  CabinetConltol Machine Edteur Géoméie_ausiaie Ajous Contours Dessin Colafion ToolDpti BINISO

|PiéceTerminge(DX.DY.DZ.00.0.0.0.0.00)
osition d'arré (3.

Modifier variable. X
Nemvaisble: DY | Esmotation
0ui
Valeu itk [250 Clret
Commentaire: | Dimension/ |
o il

VARNOM VALEURINITIALE VALACT Commertaiie EXPOR

g 0 Dimension X Qi N,

oY 400 40000 Dimension'?. Ouil Ne| |~

bz 18 1900 DimensionZ Ouil Ne.

< > FA S

Then choose the tool to make the outside form.

For the round corner you give the begin point, the rounded corner and the end

point.
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AMPUS\Data\Hops\Hop\Makro1.hop]

% Fichier Traiter Chercher Registre Options Départ Vue Outils Fenétre Aide

B |2 |7 -|la-|n|® | % E‘\ =

Macros_fraitage Fraiser Percer Seier Contours  Dessin - Cotation ToolDpti
v .

Piéce Terminee(DX.DY.DZ.0.0.0.0.0.".0.0.0)

position d'an&i(3.0.0)
_VE._V._VA,

Arc cercle sens droite rayon X

Go2

Fayon (R ]
) ]
Anondi( ]

| s | | W ot

= >

WARNOM VALEURINITIALE VALACT Commentaire EXPOR
DX 400 40000 Dimension < Oui|Ne, I
oy 250 25000 Dimension 'y Oui|Ne, '
0z a 2000 Dimension2. Oui[Ne| ™ -

For the hole you take the rounded pocket .

Give the center measurement, the radius and the deepness.

= CACAMPUS\DatatHo pAMakrol hap]

= Fichies Trater Chercher Registre Options. Départ Vue Oubis Fendtrie Aide

(40 [ [ | @ [ @ - fr D

Macios_fiasage Fraives Percer Seisi  CabinetConiiol Machine Edisw Geomélnie_awsdiaie Aot Corlows Dessn Colaton Toolpi DINISO
— - e

Piéce Teminee(DXDY.DZ0,0000.
position d'an1(30,0)
AppOui{Z16_VE _V._VA_SD_ANF.'T)
Formater ANF1.000)

Poche circulaire X

X

R
B I

| Profordeus coupe (13)

2 ™1 .

Profondeur par coupe
E e
Fack sortie IAF]
] Chern Lassr * [ Invesser drechon L
Sani
«
Qaae Olsx @ radia
12 intepolant i
Z e ¥ spuer | [ e | [ % avue | W peaur |
VARNOH LEURINITIALE VALACT Cammentsive EXPOR| |5 - J_
o 400 40000 Dimencion OuilNef| = e
o 250 25000 Dimension'r Dui | Nej G
A D0 Dimeion Oui Mg =
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And for the square pocket you give the center measurement, the size (length, width,
deepness and the corner radius).

& Fichier Traiter Chercher Registre Options Départ Vue Outils Fenétre Aide -

[ﬁ?ﬁi[ﬁ@’- P é.sﬁbﬁlw.‘!ﬂ Text D -

Macios_fraisage Fraiser Percer Scier  CabinstContral Machine  Editeur Géométrie_ausiliare  Ajouts  Contours  Dessin Cotation  ToolOpti DIMISD

Gl E S e
PieceTerminee(DX.DY.DZ.0.0.0.0.0.".0.0.0) mmo P RO A8 g0 Fo o0 i 40 g60 180 200 220 240 60 280 Fxlml'l T T e

position d'arrét(3.0,0) |
AppOutil216,_VE._V,_VA_SD,_ANF'T) 280 -
Form.

Poche rectangulaire X

Mz

)

IZI
=
El
El

El

m

Longueur [L1]

El

m
Laigeu( L2)
EC

‘ Profandeur coupe [L3]

Profondeur par coupe

& .
Anondi
Ll [rverser diection =
B
Angle rat. [ BT ] Soutir
v

1)

@) g
(R CDisans Olinéar @ radial

[ ] B2 intrpolnt ’ —

= [ Chemin Laser

< >

X amie | W pifat |

E{JAHNDM WVALEURINITIALE VALACT Commentaie EXPOR

T

DR 400 40000 Dimersion Oui [ Ne
oY 250 25000 Dimension Oui | Nc
|0z 2 00 DimensionZ Ouilte 20

To control you can simulate the result.

Fle View Machine Control Settings Help

W D PIooi T > OO X0393000

t 2 x|
Op. 7: "216 Diamant B 16 (Frésen)” "
D> Op. & 216 Diamant D 16 (Frasen)”
v
I Move i Y i 3
298 000 asT 366 s
299 2000 43324 4 16357
50 S0 awss 3 16357
S0 000 aes 3305 16357
S0 3000 013 330 18357
30 33000 4013 365 16357
S0 000 4013 w07 18357
305 s w03 s 1357
S0 25000 4013 25709 16357
307 G000 44013 3060 16357
308 o0 a7t 24830 16357
309 3000 4371 262 16357
310 000 4705 st 16357
50 00 amse 24 16357
s S0 268 2 18357
He s 41601 2625 18357
S oo w35 245 16357
3is 25000 p 24315 16357
H 25000 ;s 2450 18357
3 000 w30 st 16357
318 000 3766 24622 16357
319 8000 37559 18357
32 s sz mow 18357
] EF T ) 16357
2 3000 3 e 16357
52 00 31523 o0 16357
1 o0 e e 16357
55 000 31523 ) 16357
) B0 w3 3 16357
5 000 31523 o6 16357
58 000 31523 18357
32 s w3 ane 16357
%0 /000 W5 406 16357
331 G0 3755 4% 16357
52 200 7ees 43498 16357
33 3730 5. 18357
5 33000 038 ames 18357
335 25000 o amos 16357
33 o0 33 a0 18357
3w 000 41601 36,05 16357
3 G0 azes  aos 16357
33 o0 aiss  awe 16357
25000 43705 4%e 18357
s o7t 3458 16357
bt Be77 ameo 18357
34 a0 e 18357
344 013 4tz 18357
3is 013 3460 16357
34 013 3560 16357
347 013 e 16357
013 0 16357
|Progress x| 19 -250.00 44013 183.57
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Exercice:

¢ This will be our finish piece with:

e Dowel holes on the edge

e 32 system drilling holes on the
face

e A 8x10 mm groove on the back
side of the piece

First, we open WorkCentre and then HOPS program which is the part of the
hardware for programming the CNC manually.

The first two things you
have to do:
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1. Chose the tool you need.

2. Enter the size of the wood.
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The first work that we want the machine to do is to format the piece on the right
size: - In the case we have a laminate panel. We use a diamond tool.

¢ Information about the work square or rounded corner.
e Depth
e Depth direction
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1. Take the side drilling and then:

o0 Distance from the edge.

o0 Distance between the different holes, (the best is to add all the different
measurements, so you make no mistake).

2. Same work for the shelves drilling.
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e groove you must
choose sawing and the saw.
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For the end point left and right

0 Deepness for each Cut
0 Total deepness

0 Width from the groove
o0 Distance from the edge

When you have finished the work,
control by making a simulation.

Press the blue play button to run
the simulation.
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Chapter 9

MAXCUT: Panel Optimization Software

= MaxCut Community Edition 2:8.1.15 (New Jab) - a

File Edit Manage Settings Help

> i There is a new version available, click here to visit the download page.
Job Details | Input tems | Optimised Sheets | Summary Vour Version : 281,15 New Version : 28167

Job Details

Job Code | Date Required  [RRIEREN

Quote Number fwvoice e |

Job Reference

Customer Details
P Y —"—

Email Fax No

Delivery Details
Address 1 Province

Address 2 Country
Area Name GPS Co-ords

Area Code

Charge

Different information to fill out

= MaxCut Community Edition 2.8.1.15 (New Job)
File Edit Manage Settings Help

— There is a new version available, click here to visit the d

Job Details | Input Items | Optimised Sheets | Summary oo SEE . R e
;. R = - =S o - ¥ - -

| ey ‘ (i |MK | i ‘ Optimpge | Amange * Mass Changes  Mater} e Defauts

Library item Name Name Dimensions Q

Edging Notes Symbol Layout Panel Rotation Holes GraYyves|

0 *Edging
B "Group
x

X “Hardware

% Information about the
Materials
Information about the
Pieces Optimise the
board

= MaxCut Commun ion 2.8.1.15 (New Job). -
File Edit Manage Settings Help
There is a new version available, click here to visit the download page.
Job Details | Input ltems | Optimised Sheets | Summary Your Version : 2.8.1.15 New Version : 28167
: — - = s » - -
o | i | Add | Paste ‘ Optimise | Amange ' Mass Changes  'Misteraie ™™ em Defautts
shete
Library ttem Narne Name Edgin
0 *Edging Harchware
F ~Group I
X “Hardware
B ‘Pansl

S Type of Edge Type of board
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Add or control the different board:

MaxCut Community Edition 2.8.1.15 (New Job)

There is a new version available, ¢

mmary Vour Version
r %
a _— T |
Marne Panel Rotatio
ol = (€ Add NewSheet @D Edn?P Delete Duplicate Import / Export ™ L
Add a new — | Name Thickness
7 Example Board 16 mm
boards Cpmiten
cp peuplier 12 12 mm
0| Glass Glass Example Material 2mm
Grain®] Grain Example Board 19 mm
Take of a board E————— 19 mem
MDF 19 mm
mela 161 mels 16 blanc 16 mm
mela 8 mela & blanc 8 mm
mela blsr  mels blanc 19 19 mm
Mela che MELA chéne cut naturel 19 mm
cutweng  mela chene cut wenge 19 mm
. 2510 osb 10 10 mm
D|fferent board 05625  osb25 25 mm
White Ex  White Example Board 16 mm
Filter Materials list

MaxCut Community Edition 2.8.1.15 (New Job)

There is a new version availa
Your Ve

Name of the board

with the thickness

Usual name\w
with

thickness

Dimensions

Does the board
have a grain way

or not [

Panel Re

Sheet Details

Sheet Material
Name

Short Name

Import Code

M Override Blade Thickness

Dimensions
T —|

M grain follows length of sheet

Length

Width

Thickness

Select Image

Has Grain Clear Image

Material Sub Sizes

How would you like sub sizes to be used?

@ Use only for the last sheet of the material

O Use any number of available sub s to minimize wastage

Save Cancel
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Cost of the

board B

Quantity of waste

1mary
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Name

=

Cost of charge per meter

Take of edge

Kind of edge

Cost / Square Meter
Full Sheet Cost
Wastage %

Pricing

Cutting Charg
Charge per Meter
Cost Per Meter
Charge per Sheet
Cost Per Sheet
Charge Per Cut

Cost Per Cut

loco =

Price / Square Meter

Full Sheet Price

® Seilin Full Sheets O Sell per Square Meter

Price Per Meter

Price per Sheet

Price Per Cut

=

ummary

inere is

a new versio,

— | K 4dd New Edging @ Edit yegem | Duplicate | -~ Import / Export

Whi ExEc  White

chene cut wenge

Name

ExEd Colour Example Edging
Gra Ex Ec Grain Example Edging

Example Edging

Thickness
3 mm
3mm
3mm
3 mm
3 mm

3mm

Filter Materials list

Close
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N

mary |
Edge Name |

\~

Dimension of the Edge Short Name

Import Code

Name

/

Dimensions

Roll Length

Edging Width

Optimise Thickness

Prl ce Of the Edge Display Thickness
\

Pricing

Select Image

Clear Image

Cost Per Meter 3 Price Per Meter
Cost Per Roll 100+ = Price per Roll
Wastage Per Edging

Save H Cancel |

Pieces Name

ied Sheets | Summary

Your Version :

Dimension .
I Length [
Width
Number i Quantity

Panel Material

Edge Length 1

Ly | Edge Length 2

Witch Edge has an Edge Width 1

Max Sheet Size: 0x0x 0

Advanced
Edge Width 2
Edge Or nOt e Panel Material Tags

Edged All Round No Edging

Show Edging
Shaw Holes Il

Show Grooving Il

Set default panel settings
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Print out the label

Resource Name Price per Unit Unit Description Units
melablanc 1@ 000 PerSquare Meter 70348 000 €
mela 8 blanc 563 € Per Square Meter 07073 399€
MDF 000€ Per Square Meter  1,2357 000 €

Print out the Cutting
plan

Cutting list

Unit Descriptiog
Per Square Meter
Per Square Metes

Pncerpar Unit

Cutting List With Holes and Graoving
. Cutting List

Invoice Edging Hem Lis

Hardware Item List

Quote - Input ltems

Input ftem List

Job Summary

Job Layout (No Occurrence Grouping)

Job layout Carrent Layout

Job Layout Simplified

Layout 1 of 4 (x1) - MDF (2700 mm x 2070 mm})

Panels Per Layout

Layout Wastage : 77,80 %
Layout Cut Length : 9478 mm
Blsde Thickness : 4 mm

x1

No Grain
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Size of the pieces -wq;:;xmm R o

CumngLiet Clurd Marmm | JC ol Vacsin Layouk ¥ o & () - MEF (200 me i 2070 rem)
Dot Frampoiedd | 120007 Cxireerm - 1 Vol Shwmt - 4
Spded ey WM OGN | pryvie st St Parss | Jobs P - 24
¥ W WA V| e sk Lyl Wemtinga . T7, 5% et Wi - ST

2 Smm Bdem 3 | Celbs Shwmt il Langh . S478 mm Job G e | 45300 mm
3 EXimm Mdwm 2 000
E 3 E 1

Plan to know how to cut

the panels \

\\>

;
E
How many panels you have to cut
the same way.
: g
A f [
x1
G DN it
i
T T pr—p— e b gt vunst e crpy DR
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Chapter 10
LIGHTBURN: Laser Cutting and Engraving

£ <untitled> - Ortur LM2 Pro - LightBum 1.7.07 — o x
Fichier Modifier Outils Disposer Outilsiaser Fenétre Lanoue Aide

€0 Déplaces en lont yue groupe:

0 Verrouiller les objets intérieurs

# Calque Mnde Vit/Puiss Sortie Afficher Air

On the right you can
find different !

&
Vi
]
(o]
O
B
o
J
A
Q
&£
o
(5]
IS
o

Cut Layers

“P  CoupesiCalques Spiacer  Console  Propriétés de fa forme

= Descummecled

“Move controle to bring / | e | = i
“the laser where you wan g Ml S i S

{2 Autoquider  Accéder & Forigine | Démarrer & partir de : | Fosition actuelle

It 8 Origine de la tache (- 0 0
3 O® Couper fes grephiques séiectionnés 2 G 0
88 Urionr ortgine st oSoction —}-Afficher o derniére posian
40 40 U Optmiser fe chemin de coupe Farametres doptimisatian
Appareils | (Auto) 7 Ortur LM2 Pro

0-120 -80 -4 C—x =9 50 126 160 260 255
ONOE-FEd-DDNEEDEDEEDE- = ~» « AEE > ~ §@

0 Déplacer €0 Dimension D Faire pivoter @0 Gisaillement  x: 427.00, y: 404.00 mm

100G 0 Ne»I+D00ONT

fooom e

SNOE-EEO-DINDEEDRDEEDES 2 o« B0E. ~ B0

For the picture you have different
layers.

Layer 1 Picture.

Layer 2 line.

For each you have to chose the
speed and the power

# Calque Mode Vit/Puiss  Sortie Afficher Air
Image 1800.0/900 O @ @©
Ligne - 18000/900 @O @ @

cauteur de calque [  viesse (mvm) 1800 2

Hombre < Puissance max (%) _90.00 %

Coupes/Calques  Déplacer nsole  Propriétés de fa forme.

Disconnected

1l suspencre W W vemarrer
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SN R INEONNA RAN Y

Editeur de paramétres de coupe - LightBurn 1.7.07

[Jicot ®@BO
Nom du sous-calque CO1 W0 Sous-calque de sortie
# Calgue Mode ViyPuss  Sortie Afficher Air o A e
coo [EQ Image 1800.0 /900 ®O 3] w0 |, Vitesse (mm/min) 1800 =
cot [l vigne ~ 18000/900 &0 5] 0 Puissance Max (%) 90.00 % 0 Commande pneumatique
-
/ Mode Ligne o
Commun Avancé
Nombre de passages 1 =
Décalage Z (mm) 0.00 = (aucun)
Incrément Z par passage (mm) 0.00 s (aucun)
Décalage de trait (mm) 0. BDD & (désactivé)
Mode perforation OB Couper 0.10 = Ignorer 0.10
N i O™ Points de maintien/Pants
Couleur de calque - Vitesse (mm/m) 1800 Génération de paints de maintien || Automatique Manuel
Hombre de passages 1% Puissance max (%) 90.00 3 Taille du point de maintien (mm) 0.50
freencia DN AN Espacement uniforme ) 50.00 * Espacement
Coupes/Calques  Déplacer  Console  Propriétés de la forme Points de maintien par forme 1 % Points de maintien min.
Laser O® Limiter la nombra maximum de points de maintien 1 - Points de maintien max.
Dicitheded Puissanca de coupe du point de maintien 0 * % de la puissance max
1l suspendre Wereer P> oémarrer Effacer les points de maintien O Tgnorer les formes intérieures
n | g PP F g OIS ~— ——
-
Rétablir les paramétres par défaut  Définir par défaut  Définir par défaut pour tous ok Cancel

When you go to move it's
possible to bring the laser
exactly where you want.

Obtenir la position X : ¥z Ez u:
Déplacer vers la position X 0,00 5 ¥ 0,00 5 Afteindre
Positions enregistrées : ~ Gérer

Distance for each move

D@ Distance 1,00 =
B%@ Vitesse 6000 s mm/m
+ |V 3

Chose the place you are
as the origine

Vitesse Z 600

Définir Effacer Régler la position
l'origine I'origine finale
(@ Deplacer depuis le point 0 de la machine Puissance 0,50% »  Déclencher

. Put the laser on to see if
Coupes/Calques Déplacer Console Propriétés de la forme you are on the rlght

place.

Disconnectad

Em : . i [ S
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Begin the Work

[ Fichier Modifier Outils

XPos 108.942 %

| YPos 214.735

w57

0900 e Syor»I+Dboon

Radius:
100 3
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2=
M
=]

|j[§"§| Distance 1,00 s mm
@@”z Vitesse 6000

LA + mm/m
= Y —
+ V|2
280 |j|—‘E| Vitesse Z 600 - mm/m
Définir Effacer Régler la position
e l'origine I'arigine finale
240 < 2
Om Déplacer depuis le point 0 de |la machine Puissance 0,50% 5  Déclencher
200

Coupes/Calques [ Déplacer Console Propriétés de la forme

. Disconnected
160
I I Suspendre .Arréter ’ Démarrer
A rA ~y : .
121 L JCadrer \_s Cadrer Enregistrer GCode Exécuter GCode
'mAutoguider Accéder a l'origine  Démarrer a partir de ; Position actuelle v
80 Q Q O
: Origine de la tiche ( )
OB Couper les graphiques sélectionnés ) O ()
. ] LA er s
Om Utiliser l'origine de la sélection =+= Afficher la derniére position
4() @0 Optimiser le chemin de coupe Paramétres d'optimisation
Appareils (Auta) w gl Ortur LM2 Pro o
E—— g
Disposer Outils laser Fenétre Llargue Aide - ~
GEHE @@ fRBl +PLLIG Ik 28 BAT & 520 0
£ mm . Largeur 150524 & mm 100.000 % % C = Rilca) AL
T mm - Hauteur 154762 T mm 100.000 % % e ; Talique @8 Déformer
40020 -80 4 & 126 16 2 4 2 326 '-l
lorigine lorigine finale
360
@ Déplacer depuis le point 0 de la machine Fuissance 0,50% 5  Déclencher
320 200 CoupesCiques Déplacer Consle_ Proprites def forme
550 160 Disconnected
M suspendre Wi P vémarrer
240 120 [ Jcadrer O cadrer Enregistrer GCode  Exécuter GCode
Y Autghuider  Accéder  lorigine | Démarrer & partir de :  Fosition actuelle v
O Bl (@)
200 80 Origine de la tiche r\j % (@)
Om Cofiper les graphiques sélectionnés (DI
@8 fiiser lorigine de la sélection ~4-Afficher la derniére position
160 40 Optimiser le chemin de coupe Paramétres d'optimisation
Appareils  (Auto) v oM Ortur LM2 Pro v
120

See the size of the work. Control if you have enough place.
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Chapter 11
Robot ARM

The robot and its axes can be controlled according to World, Axis and Tool Coordinate
Systems.

- Maailmakoordinaatistossa liikkeet lasketaan robotin oman origon suhteen.

World reference frame

- In the world coordinate system, movements are calculated relative to the robot's
own origin..

Joint reference frame

- Inthe tool coordinate system, movements are calculated according to the tool

origin.. x »’

Tool reference frame
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(Pictures: Introduction to robotics, Saeed B Niku 2010)

Fanuc hand controller for moving the robot arms. In order to move the robot and its axes,
the SHIFT button on the controller and the dead man's switch on the back of the controller
must be pressed simultaneously.

ready-made programs

changing values

Speed control
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Chapter 12
SHAPER Origin Drawing Transfer

Create a Drawing

Origin uses the vector data from SVG files plot toolpaths for a user to follow
when cutting. You can design these SVG files in a wide variety of design
software packages, including many common 2D and 3D design suites, e.g.
Autodesk Fusion.

Apply the Shaper Tape

Use the ShaperTape to digitally augment your
workspace and to track its position while you are
working.

Before you begin your project, you will need to
apply ShaperTape to your worksurface or
surrounding coplanar material. For best results, '
tear off strips of tape measuring no longer than 900mm in length. lay the tape
out so that there is no more than 50-80mm of space between each strip.

We find that laying ShaperTape out in roughly parallel lines is easiest, but there
is no need to be precious about this, as the strips do not need to be exactly
parallel or exactly uniform in length. The orientation of tape in reference to your
workpiece (parallel/perpendicular/diagonal) is not critical, and should be
adapted to suit your project. However, no tape should overlap.

Scan your workspace

Origin uses ShaperTape to understand its position on your
workpiece. After you have added tape you will need to scan your
workpiece before adding designs and cutting.
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When ready, tap the Start Scan button to
begin scanning. Origin's camera is in
front of the tool underneath the handle.
Move the machine around the workspace
so that the camera sees all

dominos. Dominos will turn blue once

: Origin has registered them. If a domino is
- coen TR ——— rsci @ ripped, damaged, or can't be scanned, it

will remain black.

Creating a Grid

In order to create a new Grid, Origin will need to plunge so
that a bit can rest up against the side of your material. For
the most accurate grid, we recommend you use the opposite
end of your engraving bit for probing.

To create a New Grid, enter Design Mode and tap the
Grid Tool on the left-hand side of the screen.

Using the green handle button, lower your bit so that it
can make contact with the edge of your workpiece
and tap 'Set Depth' on the screen.

Your first two probe points will define
your Grid's X axis. Move your tool to
the edge of your workpiece that you
want to index against and tap the
green handle button.
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e Probe your third point to specify your Y axis. Origin
will default to an appropriate edge, based on the
direction you move from your second probe to your
third probe point

e Tap My Files to import a design that is stored in
your Shaper Account. Tap USB to add a design
from a USB drive.

o After selecting your file, you'll see it overlaid on
your Workspace. Move Origin around to
manually adjust where it gets placed. The white
square represents the current location of your
bit.

Mill the contour

Start the the machine and move the Origin along your
path, following the direction of the arrow and cut line
dashes. Origin will suggest paths that

are conventionally cut rather than climb cut to ensure
cut quality.
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Chapter 13
Padlet

Padlet is a digital diary that you can use when you want to stay in contact with the
students during the work periods

Padlet

Start-up

pad|e|' W Tableau Sandbox Abonnements Modéles Enseignement t TAQ

COLLABORATION VISUELLE
POUR UN TRAVAIL CREATIF
ET SCOLAIRE

Conforme au RGPD. Utilisé par 40 millions de belles personnes a travers le monde.

Inscrirez-vous gratuitement

Bonjour pascalannemic... Activités I'écentes

O s @ N'oubliez pas de boire de
_leau.

Than you begin with create Padlet
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Digital Joiner: Handbook 2 E

W Accuel | Gdere | Apprendre | Refoindre | TAC | +Faire

| x Nouveau tableau

Sonourpascaamemic- - Crger yn padlet Tive
Noubliez pas de boire de
reay. Digital Joiner 4.0
2 Parirdeito Tableau vide Sandbox vide .

Mur, colonnes, storyboard, tablea, Dessinez, créez et jouez en temps
:¢ Recettes de ITA forme libre, chronologie, fstey & réel avec d'autres personnes
3 Recettes

RecetiesdelTA 5670
2 rovessce 5 e gaciiés sy
fome o ggumeeom g~
B= Crvonologe des événements B i Que e Stk
T R o

- @

EZ Y Tabesu peronals

sgae

Than you chose the kind of wall you want and how many column and give him a
name.

X Paramétres

Tin opuce Msenpagn et Sticatons G

T
Tive

Diial Joier 40
Descrption

Faitavec un soupcon dinedigence:

We can say the back ground and after we can say how to spread it.

x Partager
Collaborateurs Partager Liens Exporter
Collaborateurs ® Code QR §
Autorisations relatives au visiteur Rédacteur v
Confidentialité des liens Secret v
Ajouter un collaborateur Inviter
Partager
> Diaporama

82 Obtenir un code QR
</> Intégrer sur votre blog ou votre site Web >

(1) Partager via une autre application >

Liens

& Copierlelien vers e tableau

You can have a QR Code for the spreading or send a link
(https://padlet.com/pascalannemichel/digital-joiner-4-0-x8ee0mj6y0grb8pg)
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Digital Joiner: Handbook 2

Ce tableau sera inaccessible au
public. Seules les personnes
possédant le lien pourront y

Ajouter un coﬂaborJ
| accéder.

Secret - Mot de passe

Seules les personnes qui
possadent le ien et le mot de

> Diaporama passe peuvent accéder & ce

Partager

tableau.

Secret - Connexion
Seuls les visiteurs connectés

</> TIntégrer survotr " Posseoent e e pevvent

accéder & ce tableau.

22 Obtenir un code

() Partagerviaune pubiic
Tout le monde peut accéder &
ce tableau. I apparaitra sur
Liens votre page de profi et dans s
résultats de recherche Google.

It is also possible to protect it with a secret code.

- o vayor
Collaborateurs Partager Liens Exporter
Collaborateurs @

Autorisations relatives au visiteur Rédacteur v
Confidentialité des liens Secret v
Secret

®
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