Machining a Racecar on the Roland MDX 40

Tool Paths... Modela Player 4

Racecar machined on... Roland MDX-40

F-1 Racecar model... Rhinoceros



Machining the Racecar with Modela Player 4 on the Roland MDX-40

Rhino to Modela 4:

In Rhino, open the model:
Racecar mdx40.3dm

1 Select the model.

2 Export as an stl file type. ‘Save as
type:’ stereolithography (.stl).

3 Name the file: Bottom-mdx40.stl
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1 Open the model Bottom-mdx40.stl
(File of type: stl files)

2 Save the model Bottom-mdx40.mpj
3 As you add the tool path processes to
the model, remember to save. Save
often.

4 There are different ways to approach
the machining of this model. This is
created as two different models; the
bottom and the top.

5 Drilling for the axles and the CO2
cartridge can be done before or after
machining. However, since it is easier to
secure a ‘square’ block, it is a probably
better to do this machining before
machining the car on the MDX 40.
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Processes:

Model Button ——> ‘&”l

Details:

>Set finished size. Set the Origin.

Cutting Surfaces Button @l >Select number of surfaces to machine.
. Ner .
Modeling Form Button —» | >Set the depth and the cutting area
New Process Button v, | >Create tool paths: One Roughing & One
Finishing

Preview Button ——»

e
Cut Button ——» Al

>Create a tool path simulation & cutting time est.

>Sends the file to the MDX40 and begins cutting.

Machining the Racecar Bottom... 2 tool paths; Roughing & Finishing

Model Button:

&)

Model Size: 9.75x4x2

Orientation: Select the Bottom.

(See red circle at the right)

Origin: Set as shown: see
Origin dialogue box at right.

Model

Size and Orientation | Origin |

~ blodel Si i~ Orientation

1 Length
T Scale

N
1/1 Scale .
= Eure Bepraduction "-.Ln
Charge... |
Cancel EE e

Cutting Surfaces Button:

Select One side machining.

Bottom will be machined first.
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Modeling Form Button:

Modeling Form

M argin I Depth I Slope I Eutting.-’-\real

".IQI." © Automatic
& Manual
Margin is set to Zero. _ _
ID inch ID inch
Set the Depth. (see below) 1 o l(__: B itk
Select the Cutting Area. (see below) | _
= IU inch
s
Ok I Cancel
Depth:

Set depth to .7 inch

Open up the original Rhino model and
look at the front view (Racecar
MDX40.3dm). Turn on the ‘depth
dimension’ layer and you will see the
numbers .51 (bottom) and 1.49 (top).
Add the tool radius (.125) and then put in
another .1 to ensure the tool will cut
through and past the ‘top side’ tool path.

Summary:

.51+.125=.635. .635 will probably work,
but we chose .7 to make sure it will cut
deep enough. Creative math eh?

Margin  Depth |Slope I EuttingArea'

' Top/Bottom
! Front/Back

= Top depth [D1]: IIJ.? inch
(el am (] ID e ) %
— Bittom depth [DE]: IIJ e )

(]9 Cancel




Cutting area:

9.75 x 4 will be displayed here. Ifitis
not, go back to the Model button and set

the size correctly. .

New Process Button:

Select Roughing
Select Next

Modeling Form

New Process Creation




Select Next

Notice that Top is selected as the cutting
surface. This will always be the cutting
surface when one cutting surface is selected.

Do not be confused.

1 We selected the bottom of our car as the
single surface that will be machined.

&

2 Even thought the image at the right
indicates the ‘Top’, it is really the bottom of
our car model.

Mew Process Creation B3

Select the cutting surface.
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& Top[+2]
! Back [+7]

4‘w'|¥’
L
A
1 Frant [47] %
) Bottam [Z]

@ |Number of cutting sufaces: 1

< Back I Mest > I

Cancel

Create a New tool:
We will use a .25" diameter Ball End Mill. You will
need to add this tool to the Modela 4 tool list.

The ‘Add/Remove Tool' dialogue box will walk you
through the process.

2. Modelad mdz40 F-1 b.mpj - MODELA Player 4

File Edit Set View | Options Help
=l | @ @ { ddv Merial...
Add/Remove Tool...

o

Register Cutting Parameters. ..

IEgasine Setup...

Select the tool:

If you have successfully added the tool to the
list, it will now be available to you.

Select the .25 diameter ball tool.
Select Next

New Process Creation

Choose the tacliblade] ta use far the cutting in this process.

— Tool Specification: AT [Sute Tool Ehanger =
Todl Type: IBa"— Hiatitetaled
Taool Material: ICemented Carbide
% Flute Diamneter [d]: IEI.25 inch
Carier Fradius i IU— i)
. Bladeilidthag [0 ik
Elade &naleal: IU— deg
< Back Mew» Cancel




Cutting area and Depth:

(Cutting Aina
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T g e T cumgime
Select All s e i o
. ! : e T O
Select Partia s _BEESRE
Start height O e . =il
- —shege [ wen —Eodth [37 ik
End helght -0.7 (depth) 2 fF Q|| [ ] e BT [ lelalx mF '_x
Select Next . S
[ i) e
Tool Path Creatlon: Mew Process Creation ']
Chooze the type of tool path ta create.
& Geanlines [ | I

Select Scan Lines X
Select Next

There are other types of tool paths that
can be used. Experiment with different
tool path methods at another time.

£ Unidirectional IX E
~ Contour Lines IUpCut E

I¥ | Optimized|Fitch

™| Dutize Grly
£ Gial

ILlp Cut e

Cutting Start Position———————

ILDWE[ left j
=

< Back I Nest » I Cancel

Cutting Parameters:

Set the parameters: as you see them
listed at the right.
Select Next

These settings work well in balsa with
the .25 ball mill. Before changing
settings, see how these work for you.
Then consider editing the feed rates and
the cutting speeds.

M aterial: thod [Saft] [%

Tool: |bal| .25d

e+ ¥ Speed: mmssec

T, Z Speed: I'IU— MMmAsec

il Spinde: IW rpmm

I CuttinginAmount. [0.125 | inch € ritislize |
HE,[ Path Interval: W inch

47 Finish Margin: Iﬂ'l— inch

T Stay atbiole battanm IU— ZED

Cancel
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Process Name:

Select Right Now.
Select Next

New Process Creation E3

Enter a name far this process and choose
whether to create the tool path.

Process Mame: |[EsMslgTggl

Do pou want ta create the toal path in addition ta the setting?
If pou don't want to create the tool path now, click [Later].

& Right Now
0 Later
Some tool paths take time to generate.
If time is an issue, select later and create
the tool paths when time allows.
< Back Firesh Cancel
Create Tool Path Button: Proceigls

AT |

When changes are made to any of the
parameters, new tool paths must be
generated.

Creating tool path for [Roughingl]...

14%

Cancel

Screen capture of model:

Tool path scanlines will display after the
tool path is generated.
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Preview Cutting button:

3

Creates a 2d or 3d simulation of the tool
path.

Estimates the time of cutting based on
the parameters chosen.

otal Movemerd Ditanwe. | 1116267 mch
Tl Movement Range

% [ 000 | 8EMinch

v [ Oi00wch | 3&Binch

= [osmnen [ a134nch

[ = 1

T R 3563, 7 395, T000000 Ll A

MDX40 control panel:

Set the X,Y origin so it is at the left hand corner of
the model. Set the Z origin at the top surface of the
model.

1 Touch off at the top of the block. This is Z zero.
Set the Z origin here. This is Z zero on our block.

2 Touch off at the front edge of the block. Set the X000~ 4
Y zero origin here. The counter will read Y 0.000. YO0

- . 2O YY)
Using the green arrow keys, move Y so it reads — v \»
.125". Set the Y Origin here. Thisis Y origin on G Ode '
our block. IS S Y e |
3 Touch off at the left edge of the block. Setthe X | . —=
zero origin here. The counter will read X 0.000. © e ] |
Using the red arrow keys, move X so it reads .125". e o :
Set the X Origin here. This is the X origin on our
block. =
Cut Button:

Highlight the Roughing
toolpath and select the

Cut/NoCut button SO

this tool path file will be sent
to the MDX40. This is button
that controls which tool path
is or is not sent to the
machine.

Ready to cut. Completed Roughing

1 Block ready to be cut.
2 The completed Roughing
cut.




New Process Button:

Select Finishing
Select Next

New Process Creation

Select the tool:

Use the same tool. .25 dia ball mill.

Select Next

New Process Creation

Cutting area and Depth:

Same settings as roughing.

Select next




Tool Path creation:

Select Contour Lines: Down Cut
Select Next

There are other types of tool paths that
can be used. Experiment with different
methods at another time.

New Process Creation
Chaose the lype of taol path to create:

" Scan Lines ®

© Unidirectional [+ vI
& Contour Lines | Down Cut 'I

¥ Dptimized Pitch
™ Outline Only

© Spiral

Up Cut |

|

=

Cutting Start Position

Lower left =

< Back I Mest > I

Cancel

Cutting Parameters:

Set the parameters: as you see them

listed at the right.
Select Next

These settings selected work well in
balsa with the .25 ball mill.

Cutting Parameters

b aterial: rWDUd [Saft)

Tool  ball.25d

o
.
il

v Speed:
Z Speed:
Spindle:

Cutting-in Armount:

=g

). Path Interval:

-4

Frst o angim

< B

Eitanat bl el ttam

M es
18.7 i sec
[500  m
[002 " inch
IW inch
o ek

L LA Initialize |

L3
[ o |

Canicel |

Process Name:

Select Right Now.
Select Next

Some tool paths take time to generate.
If time is an issue, select later and
create the tool paths when time allows.

D you waint o create the kol path in addition to the setting?
to create the & Later]

1f you don't want to create the tool path now, click |
 Right How

 Later
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Create Tool Path Button: Processing
)’,.Ujjjf/'f Creating ool path for [Finishing ]. k

1%

When changes are made to any of the
parameters, new tool paths must be

C. |
generated.

Screen capture of model: I

&)l 3
&=

Tool path scanlines will display after

the tool path is generated.
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Preview Cutting
button:

Creates a 2d or 3d simulation
of the tool path.

Estimates the time of cutting
based on the parameters
chosen.

Estimated Cutting Time:

Total Movement Distance: 4371.033 inch

Tool Movement Range

0.000 inch 9625 inch

52 .
| 0000inch - | 3865 inch
Z | OF00inch - 4134 inch




Cut Button:

Highlight the Finishing
toolpath and select the

Cut/NoCut button

1 Location of XYZ Zero

2 Model being cut on
the MDX40

3 The finished bottom of
our car. Ready to turn it
over and machine the
top of the model.

We have completed the Machining of bottom side of our model. It is time to do the top side of the car.

12




Machining the Racecar Top...

Machining the Top of the
Model:

1 Remove the model from the
MDX40.

2 If you used tape to hold the
block to the machine, carefully
remove the tape from the bottom
side of the block.

3 Apply double-sided tape to the
machined side of the block.

Cover all the flat surfaces with
tape.

4 Install the block in the MDX40 at
the exact location of the previous
block. Notice the installed ‘corner’
in which to locate the block so it is
easy to re-index the model.

5 The MDX40 ‘remembers’ its
X,Y,Z zero locations. This makes
it easy to accurately cut the top
side of our racecar model.

2 tool paths; Roughing & Finishing

Rhino to Modela4:

In Rhino, open the model:
Racecar mdx40-top.3dm

1 Select the all polysurfaces; the car
and the box model.

2 Export as an stl file type. Pick the
‘Save as type’ stereolithography (.stl).

3 Name the file: Top-mdx40.stl
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Modela Player 4

1 Open the model Top-mdx40.stl

2 Save the model Top-mdx40.mpj

3 As you add the tool path processes to
the model, remember to save. Save
often.

4 With the block securely held in the
MDX40, we're ready to create the tool
paths.

e Modelad mdwdl F-1 top,mpi - WUDELA Plager 4
Fin Ede Sel View Optiee Hel

R @0@e+ ansowoes

P T ET N A
el e

(00152 00T foch] |

Model Button: c&.l
Model Size: 9.75x 4
Orientation: Select the Top

Origin: Set as shown: See Origin
dialogue box at right.
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Cutting Surfaces Button: s
g%
lo-m‘k E I
)
E |
Select One side machining.
Top, as shown, will be machined. We
will machine much of the original stock
block as we cut out the racecar. This will
alleviate excessive plunging by the cutter
which puts strain on the system. SIS pE B
3 i P S .
Depth:
Margin  Depth |S\ope I Cutting Areal
& Top/Battom
Set the Depth to 1.6 inches. Ce
10
1.6 inches is sufficient depth to cut into Loz
and beyond the depth of the bottom tool ~ TopdephD1l [T inch
path . (M ap[E]: ID leis]
z = Bttom degth [DE]: ID gt}
| x
Center |
x @+ a| =]
Cancel |
Modeling Form
Cutting area:
9.75 x 4 will be displayed here. Ifitis
not, go back to the Model button and set
the size correctly. t&
9.75 inch
Mode: [0  Margine [ ] Slope:
Cancel |
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New Process Button:

b

Select Roughing
Select Next

New Process Creation

Chooze the type of process.

[ € Sufacing
* Houghin%
[ € Finishing

M)  Diiling

< Back I Mext » I

Cancel

Select the tool:

Select the .25 dia ball tool.
Select Next

New Process Creation

Choose the tacliblade] ta use far the cutting in this process.

— Tool Specification: AT [Sute Tool Ehanger =
Todl Type: IBa"— Hiatitetaled
Taool Material: ICemented Carbide
% Flute Diamneter [d]: IEI.25 inch
Carier Fradius i IU— i)
. Bladeilidthag [0 ik
Elade &naleal: IU— deg
< Back Mew» Cancel

Cutting area and Depth:

Select All
Select partial

Start height O

End height -1.6 (depth)
Select Next
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Tool Path creation:

Select Scan Lines X
Select Next

There are other types of tool paths that
can be used. Experiment with different
methods at another time.

Mew Process Creation ]

Chaoss the type of tool path to create

& Scan Lines % - [%
€ Unidiectional [ -
© ContourLines  [1p Cut =

¥ Dptimized Fitch

I=| Dutiite Drly
€ Gpiral Up Cut ¥

’—cuung Start Position

|:| Lower left -

<Beck [ News | Coancel |

i :
Cutting Parameters: S =
Material: Qood [Soft]
Taal: ball .25d
[ eed: 2 minsec %
Set the parameters: as you see them | = = ™ j
listed at the right. Lo ese
Select Next M Spinde: |15000 rpm
T Cubting-in Amount: IEI.125 inch Foee Initialize
I Path Interval [0125 inch
477 Finish Margin: ID.‘I inch
These settings selected work well in G Sepathokboron B se
balsa with the .25 ball mill. These are
not the default settings. The initialize T
button will reset to the defaults.
Mew Process Creation I

Process Name:

Select Right Now.
Select Next

Some tool paths take time to generate.

If time is an issue, select later and create

the tool paths when time allows.

Enter a name for this process and choose
whether to create the toal path,

Process Mame:

Do you want lo create the tool path in addition la the setling?
IF you don't want to create the tool path now, click [Later]

& Right Now
 Later

< Back Firfsh Cancel
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Screen capture of model:

Tool path scanlines will display after the
tool path is generated.

Preview Cutting button:

2l

Creates a 2d or 3d simulation of the tool
path.

Estimates the time of cutting based on

the parameters chosen. = Do
[ OWeh | 38Rk

2 [ A%0inch +| 413inch

Cut sk
Button:

Highlight the Roughing
toolpath and select the

Cut/NoCut button

1 Block secured to the
MDX40.

2 XYZ Origin is set (see
above).

3 The completed
Roughing of the model.
Ready for the Finishing
tool path.

18



New Process Button:

b

New Process Crealion E3

Chooze the tppe of plocess.

[E ¢ surfacing

¢~ Roughing

[ & Firishing
Select Finishing ) ® o
Select Next I
< Bl I Mext » I Cancel |
New Process Cieation E

Select the tool:

We use the same tool. It will already
be selected.

Select Next

Chooze the tool(blade] to uge for the cutting in this process,

Tool: |l i

T ool Specilication:

= ATIE At ool Change]—

IBa" [ els |nstaR§l

Tool Matenial: ICemanled Carbide
Flute Diameter [d]: [0.25 inch
d

Tool Type:

Carmer Fadie (r]; ID ek
Blade Saidtn ] IU iieir
Blade Anale (] IU deg

< Back I Next > I Cancel

Cutting area and Depth:

Select All
Same settings as roughing.

Select Next

] & Pt

Lowes ek g nght

* [ beser i % Deots

I | Hi.’ wh X [am weh
. N N e T

L = —ombege [T wen
Vo B n| e | (sG] - [
r T Esterd Dot Lind
[ | m Cavenl
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Tool Path creation:

Select Contour Lines: Down Cut
Select Next

There are other types of tool paths that
can be used. Experiment with different
methods at another time.

Mew Process Creation

Chaose the lype of taol path to create:

! vI
© Unidirectional [+ vI
& Contour Lines | Down Cut 'I

¥ Dptimized Pitch
™ Outline Only

C Spiral Up Cut |

" Sean Lines

" Cutting Gtart Position—————————————

=

Lower left =

< Back I Mest > I

Cancel |

Cutting Parameters:

Set the parameters: as you see
them listed at the right.

Select Next

These settings selected work well in
balsa with the .25 ball mill.

Cutting Parameters

Material  Wood [Soft]
Tool  |pall.25d

0 Y Speed:
T, ZSpeed
¢t Spindle:

—I[ Cutting-in Amaunt; 005 inch

;E,r[,[, Path Interval: ID. m inch

48 Finish ke

e Initiglize |

QK I Cancel

Process Name:

Select Right Now.
Select Next

Some tool paths take time to generate.
If time is an issue, select later and
create the tool paths when time allows.

Do you want to create the ool path in addifion to the setting?
If you dor't want to ereate the toal path now, click [Later].

& Right Mow
© Later
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Screen capture of model:

Tool path contour lines will display after

the tool path is generated.

Preview Cutting

button:
e

Creates a 2d or 3d
simulation of the tool path.

Estimates the time of cutting
based on the parameters
chosen.

File Simulation View Option Help

=2 Y S e N B = T

Estimated Cutting Time:

Total Movement Distance: 4318.711 inch k

Tool Movement Range

A | 0000inch -| 9.311inch
Yo | 0000inch - | 3629 inch
Z | 1600 inch -| 4134 inch

Ready 1x  [«3.248,y3.996.z-000000  [1:35 A
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Cut Button:

I
(=
e

&

Highlight the Finishing
toolpath and select the

Cut/NoCut button

1 XYZ Origin is set (see
above).

2 Photo of model being
cut.

4 The finished model.

Ready to be removed from
the machine and turned
over to cut the top of the
model.

Finished model ready for removal from the support block

Author’s Notes:

Roland Modela Player 4... tool paths.

Roland MDX-40... cnc machine with in Balsa.

F-1 racecar... modeled with Rhinoceros.

Cutter used... 1/4 inch solid carbide 2 flute end mill.

The tutorial is considered a ‘work-in-progress’. It is one teacher’s
approach to cutting this racecar. If you have suggestions, send them
along.
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