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DESCRIPTION

This project was developed to explore the CNC milling processes through different digital designs,
materials and tools. The materials selected were the Valchromat (595 x 395 x 24mm) and the
Polyurethane. For this exercise, we study the design possibilities between Rhino and Rhino CAM in
order to calibrate them with the milling machine.

Specific parameters were given for the design of the pieces. First, for the Valchromat it was
required to explore shapes that show the three layers within the board. On the other hand for the
Polyurethane, it was requested to keep a curved base shape and explore geometries on the
surface.




011 VALCHROMAT PANEL PROCESS

Digital process documentation for the milling of the Valchromat Panel.



Step 1
Start setting the file to millimeters; this is the only unit that the RhinoCAM recognize.
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Step 2
Create a working volume with the size of the Valchromat panel (600 x 400 x 24mm).
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Step 3
Create a set of curves as a base for a loft surface.
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Analyze and coordinate the direction of the curves.
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Step 5
Create a tight loft surface with 50 control points with the curves.
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Step 6
Replace the upper face of the working volume with the new loft surface.
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Step 7
Copy the model in a new layer and cut it in three 12mm layers using the split tool in the frontal view.
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Step 8
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Step 9
Go back to the volume layer and select the working volume
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Step 10
Go to box stock in the RhinoCAM menu and select stock from selection.
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Step 11
Go back to the model layer.
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Step 12
Go to create, and create a horizontal finishing process.
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Step 13
Set the tool to the 26mm ball and press generate.
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Step 14
Analyze the paths generated by the RhinoCAM and adjust the cut parameters to optimize the milling time.
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Step 15
Simulate the milling process and observe the results.
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Step 16
Go to create, and create a parallel finishing process.
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Step 17
Set the tool to the Bmm ball and press generate.

e A e CAME S i Sy e

#>r 902000 TB®RLO TELe OO

- Tecs 6 Tool Geometry ]
® F Cola26en Dametee 6
& Coener Raden. 3
b T

W Tpangle 0

B Vool Name
Tool® 1

¥ of Flutes 2
Cutcom Registe 0

N Adust Regater 0
Z-Offset 0
Materal HSS

- Ceclom None

4 SR
B Scindle Speed | 4551
Foed Rate 2054

Ede/Crmate Sedect Too

) () (i) (o) |

ﬂ

L

Bl &

| BN mm - 51, Dia, CRack3, Taperd deg G ’
[WEd Witew WPt WiMd Wil Wine  MPes [ 108 [kt [ et @ STock (I Doable
CPlane  x-4AL 000 Snap Ortho Plansr Owap  Record History

Step 18
Analyze the paths generated by the RhinoCAM and adjust the cut parameters to optimize the milling time.
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Step 19
Simulate the milling process and observe the results.
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Step 20
Post the results of the horizontal and parallel finishing as individual sets of “.gc” files for the milling machine.
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02| POLYURETHANE FOAM PROCESS

Digital process documentation for the milling of the Polyurethane Foam



Step 1
Open the general project file and copy the model pre-designed for the polyurethane foam.
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Step 2
Create a new file, select millimeters as the main unit.
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Step 3
Paste the pre-designed model in the new file to start working.
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Step 4

Create a UV Curve from the working surface.
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Step 5
Convert the generated UV Curve to a Planar Surface with the “PlanarSrf” command.
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Step 6
Erase the UV Curve in order to start working on the surface.
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Step 7
Take the surface out of the model area, to make it easier to design the milling pattern.
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Step 8
Generate a set of lines. The distance between these lines is related to the size of the milling tool (54mm ball).
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Step 9
Select all the lines and run the “CageEdit” command, select the rectangle option
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Step 10

Set the NURBS Parameters to the wanted amount of control points on the grid. Set the region to Global.
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Step 11
Start editing the grid.
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Step 12
Generate the milling pattern.

s
Fie Edt View Curve Sufface Sohd Mesh Dwmenswcn  Trensfoem  Tools Amshyze Render RhecCAM20 VeRay Help

DeE80XD0rO+ 25 0P Mesacr 960000 T®LO 28D e OO

28 curves added to selection

~'2

B % E-w- 90§
T L Machining Operations
= 33 seup
Machng - 3 Aes
Post - AbdlinySystems
Steck - Stock frem Selection
£ MOpSet1
@ | Engrenng

QERI O LBDOHIVARF T
E¥§%L9 68809 J004 -

B o of K

(VB [WiNeor WPt WiMd [WiCen Wikt [VIPew [TTen [7]Guad Kt GM.STMCM

CPlase  «088.71 y’llﬂ.u 2000 ivmm Snap  Ortha  Planar 0-p Mwl‘uuy



Step 13
Run the “FlowAlongSrf” command and select all the lines, then, select the base surface.
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Step 14
Select the target surface, press the enter key and the lines will be projected on the model.
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Step 15
Split the lines in order to clean the pattern to be milled onto the model surface.
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Step 16
Create a box stock, from the stock menu from the RhinoCAM application.
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Step 17
Create an engraving pattern, in the 2-1/2 Axis menu. Set the tool to the 54mm ball.

e Pender RheeCAM20 VeRay Help

4> r 90000 THBLO POV e OO

Qoo | Cu | EwEe | Sewg
_._._.h‘g@!!;ﬁ’“‘_wﬁ.

CRadMSerm Diameter 0

[ [.,I‘M S Coener Rades 0
Taper 0

3 Tip Angle 0

W Tooieme |
 Tool # 0]
Totfites [0
| Cucem Regute 0
Adust Regater |0

Z-Offset

| Material

Coslant

i acte

) Feads & Speeds

| spindle Speed |0
r Foed Rate 0

Eor o &
| BaAMISImm - 32, Dias, CRack27, TaperO deg
B [WiNew [WPort M4 WG Wk
CPlace  x13559 Y532 2000 000

ViPew [)Ten [1Gud [ Kot DM.ST{.‘QM

Step 18

Go to the Machining Features and select all the curves of the pattern as Regions, then press generate.
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Step 19
Simulate the milling process and observe the results.
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Step 20
Post the engraving results as a “.gc” files for the milling machine.
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PERFORMANCE

The concept used for the Valchromat, was to create soft curves that allows the interaction between
the layers of the board. In the case of the Polyurethane, the surface was worked with gentle shape
in order to respect the characteristics of the material. The simulation process with Rhino CAM gave
us the idea of tool path effect on the final pieces; so many shapes were explored to change the
design and tool sizes.

The final shape for the Valchromat took 1 hour. But, this result could be more efficient if the tool
size gets increased. Also, a big size to the tool path creates a softer finish on the piece,
considering the features of the material. However; as the Polyurethane milling is on hold, the final
review and comments for the design will be developed after the conclusion of the exercise.





