CAMWorks — How To Create CNC G-Code for CO2 Dragsters
CAMWorks — How to Setup tool files to mill out a CO2 Dragster.

IL.1.

Finish designing the CO2 Dragster as a completed assembly. Completing the full assembly is
critical. It is critical in case you have to fix or redesign any feature on the balsa dragster car body.
Having to go back and redesign the block is one challenge, but having to completely redo the tool path
is a major issue and waste of time. A typical mistake a designer would make, is not allowing enough
space for the wheels. Either the two rear wheels are to big, due the fillets in the inner wheel wells being
too large because the designer did not use the section cut view and noticed his tolerances were too
small. This is the most common mistake, because the designer did not take in to account the radius of
the cutter on the CNC Router and or CNC Mill. Typically a designer will either forget that the radius of
the .25” (6.350 mm) cutter is .125” (3.175mm) and will use the default radius of Imm. Thus the
wheels will not fit. So it is better to completely design and create the drawing for their CO2 Dragster
assembly.

I1.2.
Save the CO2 Dragster block into 4 separate .sldprt files. These files are the sequence of how we
will cut out our dragster. Caution, be careful to not write over the original file and thus not having a
backup if a problem occurs.

1. Save as - Dragster bottom 001.sldprt

2. Save as - Dragster left 001.sldprt

3. Save as - Dragster axle hole 001.sldprt

4. Save as - Dragster right 001.sldprt

I1.3.

Next design the offset sketch in the Dragster left 001 file. The reason we start with the left side is
simple, we typically design from let to right. As we read from left to right. This is simple concept, but
it will serve you well when you get confused on rotating your block in your CNC Router. It is easy to
remember to rotate from left to right and you will “most likely ” not get confused and avoid mistakes.
You create a new concentric sketch on the dragster left 001 on the face of the CO2 Dragster
chamber on the rear of the car. See the sketch below.
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Placement of the off set concentric sketch.
I_. Origin
0 [E Extrudet off set sketch
1+ @ Extrude3
el ExtrudeS
[+ Extrudes
+ @ Extrudes
7] Fillt1
[+ Extruded
=5 Extrude10
7] varFillet1
i) VarFillst2

|zl - off set

It is important to always name your sketches. In this example we call the sketch “off set”. This
is important when you later orient your tool path to the billet, you will easily find the “off set” sketch to
locate the orientation of the mill from.

11.4.
Orient your view to the bottom of the CO2 Dragster body, <ctrl 6>.

I11.5.
Save Your file. <ctrl s>.
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I1.6.

Select the “CW?” tab, also called the CAMWorks Feature Tree, just to the left of the
DimXpertManager tab. In this tab we will create our strategy to mill out the bottom of the CO2
Dragster body.

I1.7.
Select the Example Mill-mm line. This also may reference a CNC Lathe or other type of CNC
machinery you have. Still select this line.

IL.8.
Notice that it says Example Mill-mm. We must change the document properties to from
millimeters to inches. Open the Options icon

i=| -

and select the Document Properties tab (on the second page), select Units and change to IPS
(Inch, Pound Seconds). In the United States, the majority of machining businesses use IPS for their
units of measure. On the older Techno DaVinci CNC Routers they solely use IPS for mill units. It is
an important learning experience to know how to design and CNC mill from MMGS metric to IPS inch
pound seconds. IPS is what is commonly used in the United States.
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I1.9.
Select and right click on the Example Mill-in. And Edit Definition...

-Features Sketch | Surfaces | Eva

SN -
CAMwarks MC Manager
# |&y Configurations
a Stock Manager[ 1005]
L,
=&y Mill Park Se

4 :
Multi 5 [ Properties. ..
& Recycle Bi

Edit: Definition, .,

Rename

e Hide

The speeds and feeds menu will pop up.

MES Library Check @

MES feed/speed library could not be detected an your machine.

The feed & speed libram will not be available.

[ ] Do not perfarm thiz check again

Click OK
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Next the Machine menu will pop up

Machine

Machine :_TDDH:[“:I: Post Processor | Posting || Setup | Faotary Asiz | Tilk Asis

Available machines

= 2 Mill Machines |

E wample Mill-in
Example Mill-in 4ax
| - Tum Machines

Machine name : Example Mill-in

Evample Tiinin tachine D : Milling Machine Inch
Ewample Turrrin 4ax || tachine duty : Light Duty

| 2-gE MilliTum Machines ' :
Example Mill/Turn-in e Prm:
Ewxample Mill/Turn-in i Mumber of axiz : Mone

| = [F ‘wire EDM Mackhines

Wire EDM Mude-inché Max. feedrate : 1500.000in/min

M ax. spindle zpeed : 10000 000rpm

I1.10. Next click on the Select button. In CAMWorks, you can highlight something, but you still
have to click the Select button in order to activate that feature.

II.11.

Select the Post Processor tab. In this tab we will be telling CAMWorks which control file you will be
working with. The control file is the interpreter of CAMWorks for which mill you will be using to mill
your CO2 Dragster. The control file is used by CAMWorks to structure your G-Code of your 3D
model to the way your mill reads G-Code. You should be looking for either the DENFORD or
TECHNOISEL these files. If these files are not available please contact your SolidWorks/CAMWorks
support person to add these control files to your computer.
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I1.12.

Highlight your control file and then click the Select button. In this example below we selected the

TECHNOISEL control file for the post processor. Again after you highlight the control file you then
click the select button.

Machine

_ I achine 1l Tool I:ril:u.' Fost Frocessor _F'u:usting i Setup _ _Fh:utary Az [ Tilt .t'l'n.:-:is_
. Active post processar
| Z:hplattman On My MachDocurments\Cakworks\CakWORKS POST |
Availlable
| Z:\plattman On My MactDocumentsyCAMworks\CAMWORKS POST

|DENFORD g
TECHHMOISEL E

[ Celect I:‘ APT CL 5

Parameter

Machine Mame TECHMOISEL
Cartraller Type | TECHMOISEL
Z Home |20,00000"
Traverse Rate  250.00000"
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I1.13.
Select the Stock Manger [1005] and right click. Then select Insert Mill Part Setup...

Features | Sketch | Surfaces ]_\raluate | Din

, “% Al |E |
| CAMWDrks MC Manager
= |% Configurations

Iy

Properties...
X, Example Mill- il
"Ei Recycle Bin Inzert Mill Part Setup...

Edit Definition.. .

Rename

- Hide
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11.14.

The Mill Setup menu will open in the left panel below the CAMWorks and CAMWorks
operations tabs on the left side of your screen. This is asking for you to select a plane upon which it
is setting the CNC Machine's cutter orientation. The mills orientation always has to be set at 90
degrees to the surface(s) you are planning to mill. In this case it is simple we select the bottom of the
CO2 Dragster body between the two wheel wells. Click on the surface and verify the green target
circle is on the surface you are milling and the red arrow (blue arrow on CAMWorks version
2009) is pointing directly down on the surface you choose. You may have to use your arrow keys to
orientate the model to see the placement of the green target and arrow. Where it actually locates on the
surface is not important. What you need to make sure is it going in the direction you want your CNC
Mill/Router to cut. Once you have it correctly placed, Click the Green Check on the Mill Setup
menu. See example below.

| Fea'rures_J Sketch rSurfaces I Evaluate ]

B2

: Associake

Setup Direction

[

Yy

| Insert Features

&«
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I1.15.
Right click on the newly added Mill Part Setup and scroll down to select Insert Multi Surface
Feature...

Features | Sketch [ Surfaces | Evaluate | Di This is where we setup our milling strategy on
' how we will cut our part. Due to the fact our
II:E 120
% A -NEI} |—|—E‘ | wheel wells have curvature and fillets on the
. CarMWorks NC Manager .. .
# |8 Configurations surface this is why we select Multi Surface
| Stock Manager[1005] Feature. On a CO2 Dragster, due the shape of the
e, Example Mil-n dragster body part, we will always select multi

Recy Recognize Features surface as our mllhng strategy.

Edit Definition...
5 Properties. .
Insert Mill Part Setup...

Insert 2.5 Axis Feature..,
Insert Part Perimeter Feature, ..

Insert Multi Surface Feature. .,

Insert 2.5 Axis Mill Operations k
Insert Hole Machining Operations  F
Insert 3 Axis Mill Dperations k

Sek Yiew L

S Delete
Fenarme

| ESuppress

¢ Hide:
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I1.16.

The Insert Multi Surface Feature Menu will appear just below the CW and CAMWorks Operations Tab
menu on the left side. Select the Select all and associate check box and then use the scoll down to
select the Coarse Strategy. Your CO2 Dragster body part will highlight blue as you see below to the
right. Do not be concerned that it selects all the body of areas you will do not want to mill this first
time. Remember from your Mill Part Setup 1, you orientated the mill cutter to go directly down onto
the bottom of the CO2 Dragster body.

1S (R E B
isert v d
K

bulti Surface Feature

Select mode i

T)AJ % 9
Select all and associah ’?

Strategy

Faces To Cut

Cw/i Face-0 -~
<> Cw Face-1

Cwf Face-2

Cwi Face-3

Cw/f Face-4

Cwf Face-B

Cwf Face-b

Cwi Face-7 v

38 Faces

[ Show nomal

Faces To Avoid

AN

From the coarse strategy we have chosen, we intend to first create a roughing pattern across the bottom
of the CO2 Dragster wheel wells to get out as much material as possible. The coarse strategy creates
several layers of passes until the material is “roughed” out of the wheel wells. Some may say this is
unnecessary. It is necessary for several reasons.

First, not all CO2 Balsa blocks are the same, because Balsa wood comes in different densities. With
different densities Balsa wood and the use of different types of CNC Mills and CNC Routers, you risk
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the chance of crashing your Mill or CNC Router will perform on Balsa, but will be surprised.

Second, Balsa wood vendors supply the CO2 Dragster in density and weight ranges from 35 Grams up
as much as 137 grams. In the higher weight ranges one can crash their CNC machine depending on the
CNC Mill or CNC Router capability. This has happened to the author several times. We “think” we
know how our CNC machine and the cutter we are using will mill out the material and then we are
surprised to find out differently.

Third, each CNC Mill or CNC Router has different capabilities. Some are very powerful and others are
not as capable. Some have very strong servo motors and others have stepper motors. Each type of
motor is comes in different power ranges. For most classroom applications, CNC Milling and CNC
Routers are usually very low power and do not have the power to cut dense materials deeply, beyond
a.25” cut. In fact most cannot cut more than .125” and realistically, only should cut about .0625”.
Most classroom application CNC Routers use NEMA 11 and NEMA 17 stepper motors, which are
capable for CNC application on CO2 Dragsters. These motors are not as fast and one must use only cut
depths of .125” or .0625”. Stepper motors, NEMA 23 and up, are very powerful will cut just about any
material from Balsa wood to 6061 Aluminum. The industry is trending to more powerful, less
expensive higher power NEMA 23 and higher motors combined with ball screws.

The motor issue is also combined with the type of screw driving each axis and it's pitch on the screw.
More expensive machines come with Ball Screws, which are basically the fastest and more powerful.
The Techno Patriot comes with Ball Screws and Servo Motors. The lower the pitch, the faster the
machine and Ball Screws function at the lowest friction rating for CNC Milling and CNC Router
machines. Others will have Lead Screw and some even thread stock. Lead screw work very well, yet
are not as fast as Ball Screws and both have whip lash during aggressive cuts at high speeds causing a
CNC Machine to crash due to aggressive depths of cuts at high speeds on your billet.

Fourth, the type of cutter you have on your machine dramatically effects the cutting and milling speed,
finish and quality of our part. Although it works, most High Schools and Middle schools middle
schools use metal cutters on wood applications. It works, however speed and depth of cut is an issue
with metal cutters. It is best to find wood cutters from a reputable wood CNC Router shop and to
speak with professionals about milling and routing cutters.
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I1.17.

Notice the Pink Text of the recently created the Multi Surface Featurel [Coarse].

Features | Sketch | Surfaces | Evaluate |

SI71% & B|C/@

CaAMWorks N Manager
+ & Configurations

a Stock Manager[ 1005]

Iiil Example Mill-in

= <53 Mill Part Setupl '

'@ Recycle Bin

I1.18.

Any time you see “pink text” CAMWorks is
requiring you to take action to either “Generate
Operations Plan” or to “Edit Operation” in order to
generate a tool path.

Remember CAMWorks generates these strategies is
1s still up to you to tune these operations to your
desired outcome.

Select and right click mouse click and select Generate Operations Plan.

Fealures | Sketch | Surfaces | Evaluate | Dimipert | Ofice Producis |The Generate Operations Plan will now write out

AN - 11
El CAMWorks NC Manager
+ | Configurations
a Stock Manager[1005]
,_12, E:xample Mill-in
=53 Mill Part 5
Multi Surface Featurel [Co
'@ Recycle Bin Genet ke akion Plan
i Properties...

Insert 2,5 Axis Feature,,.

Insert 3 Axis Mill Operations

Edit Definition, ..
Go To

Copy Features...
Facet Display

Pattern

ilock

S Delete
Rename

| E3uppress

v Hide

Insert Mulki Surface Feature. .,

the strategy “Multi Surface Featurel [Coarse]” to
an operation or multiple operations and then
immediately open the Operations Tab

E|
This is where you will set up, edit and tune your
tool path to your CNC Mill or CNC Router. This is
where you will need to have familiarity with your
CNC Mill or CNC Router and your tooling cutters
or bits. You will also need to familiarity with your
speeds and feeds, another words, the maximum and
minimum feed rate specifications for your brand of
CNC Mill or CNC Router in your X-Axis, Y-Axis
and Z-Axis. Additionally you will need to know
your length of X-travel (the maximum distance
your CNC machine can go in X direction), the Y-
travel and Z-travel. It is important to note the Z-
travel can be adjusted by size of cutters and if your
CNC router motor can be adjusted on the Z-travel
its mounting bracket.
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11.19.
OPERATIONS TAB Considerations

After you Generate an Operations Plan, CAMWorks opens up the Operations Tab. I g [
The Operations Tab is where you will fine tune your tool path to the -
characteristics of your:

1. CNC Mill or CNC Router

2. Material you plan to mill.
3. Fixture that holds your Material or “Billet”
4. Type of tooling you will be using
5. CNC Mill or CNC Router Feed Rate in relation to the Billet.
6. G-Code Post Processor. The Post Processor is how your machine specifically
interprets G-Code. Remember every machine is different uses a different type
of Post Processor.
11.20.
This is how the initial view of the operations tab Features | Sketch | Surfaces | Evaluate | Dimxpert

will look. Again, Notice the pink text, requiring

“r.T
you to take action.

CAMWorks MNC Manager
+ |,.% Canfigurations
| Stock Manager[1005]
X Example Mill-in
- @ Mill Part Setupl [Groupl]
+ [E

&) Recycle Bin
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I1.21.

When this screen comes up our first action will be, [ZUEEHEEEERS EoX

to select and then double click on the Mill Part || oion [ass | Offset | inesing | Advsncsd | Statisics | N Planes
Setup1[Group 1]. We have to set how our CNC Oiign

Mill or Router will address the billet. The M

important issues here are where is our orientation i - =

of our X-Axis cutting direction and what is our b
Offset orientation. Is it oriented from the billet or @ Sketch
from an Offset? In this example we will use the
Offset sketch circle we created in the Feature Tree.

) Verten

O Top center

) Mid center

The Part Setup Parameters Screen Menu will e

appear as you see the right. As you see we have Rl e
selected the radio button Sketch and have | H" s g |
pulled down the list of Sketches and highlighted N —

off set sketch. Do the same and then notice how
the X,Y,Z triad has oriented to the off set sketch
we created on the CO2 chamber of our CO2
Dragster body. Notice the bottom picture of the
relocation of the X,Y,Z triad.

Y [ ok ][ cameel [ Heb
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11.22.
SEETT Here you see the X,Y,Z triad has moved to the
e e S e center of the off set sketch. Notice the
© . . orientation of the X, Y, Z Triad. It shows the Y-
;V Axis is pointing into the CO2 chamber. This is
o - . not the direction we need to successfully mill out
- this dragster. The X-Axis must be rotated to be
Ot pointing into CO2 chamber. To fix this problem
Apt e we will select the Axis tab.
o,
Bl e
11.23.
©WE-0-Qelect the Angle radio button and change the
”"i"A o ) _”"*: I'”d”‘"g === = angle to 90 deg. This rotates the X,Y,Z triad 90
S ; degrees and now you see on the CO2 Dragster
i body the triad has rotated and the X-Axis is in
i the right direction. Remember this X-Axis triad
- is the orientation of your fixture in your CNC Mill
s and CNC Router. Remember, you will be able in
x: 0 the Techno CNC Interface software on your Techno
iy Patriot CNC Router be to able to verify this new
| triad location in the Preview Mode to see your tool
| file. That is valuable tool in the Techno CNC
Interface software on your Techno Patriot CNC
Router and critical to your initial tool file testing
and setup.
= T T | T
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11.24.

This is where you set up the Z-Axis height
parameters of your tool file to fit the CNC Mills
and CNC Routers you use. For CO2 Dragsters,
most use either a Techno CNC Router or a
Denford CNC Mill or Router. Both types of
machines have limited Z-Axis travel distances.
As such we will have to change the “Rapid plane
is above” setting and change the “Clearance plane
is above” setting.

g‘alg % 0 - @ - G-

Part Setup Parameters

Origin | 4xis | Dffset | Indesing | Ad

Rapid plan

Clearance plang is sbove

=Y T
I11.25.
Part SetupParameters ___________________ [£5|X)ISES you see the changed settings. Change the
Origin | Asis | Offset | Indesing | Advanced | Statsics| NC Planes “Rapid plane is above” to .25”. Next, change the
Rl i “Clearance plane is above” to .1”. These settings
Setup Drigin v Ti: will operate your CNC Mill and CNC Router close
Distance : | 25 E; Lop just above your billet and milled part. However, it
L % will alleviate frustrations of exceeding Z-Axis
exceed limit problems and having to go back and
e e =i s — forth and trying to fix this problem. A benefit is it
Distance : |1 - 77 will lirpit the amount Qf machipe time in moving
c % the Spindle or Router in Z-Axis. This may not
L sound like much, however if you milling out
several CO2 Dragsters it will become a significant
savings in machine time.
= ok [ cancel |[  Hep
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11.26.
Now it is time to setup the Area Clearancel[T23-1
Flat End]. CAMWorks will not always have the Advanced Res Pasiing Statistics
same name for the operations strategy. If you see | o 15[ feten | Aeofleonnee | e | Lnks | Eriete
pink text as you see here then you will need to edit | | Mo Ml Hekde| TodlCib
this to your satisfaction and then generate your tool Tool number ﬁ i
path. Double click on the Area Clearancel[T23- W o
1 Flat End] and it will open up the follow set of Bt [ [ 1]
menus and tabs called the Operations cul diamsetu:,':ﬁ; F::gh&ﬁ
Parameters. Here you see a lot menus. Do not be Shank dis 02): 1 L]
worry, we will cover only the menus necessary for End radis (R
the Multi-Surface operations we will need to create Fhte kngh (L2]: [25in g
the G-Code file for milling out our CO2 Dragster. e :e”z:: Ei 225‘” - [ ||
Select the Tool Crib sub tab. The current tool is s — §
extremely large for the milling operation we are Tool material: HS5 Mot e
attempting of roughing out the material in order to @ Right O Lok
do a fine mill later. Keep in mind we need to use a Dtl‘ﬂ“‘; T
ball mill for this operation, as such we will need to I — =
change tools. Select the Tool Crib tab to change Comment: [T §FL0TE e3 EM
the tool.
E [ ok ][ cacel |[ Previewn |[ Heb
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Operation Parameters EHE5]Scroll down the slider until you find the tool that

From library

Holders

Fram library

Advanced Fest Fosting Statiztics
Tool F/5 Fattern Area Clearance MHC Lirk.s Entry/Retract
Wil Tool | Mill Holder | Taal Crib
Tumet :
Tools
O Usage| Stn. No.‘ Tool Type | 11} | Comme

1 |Flat End Tapered

2 |Single Paoint Thread Mill |4

3 |Flat End Tapered
4 Flat Endl
5 Flat Endl
G Flat Endl
7 |Flat Endl
G |Flat Enc
9 |Flat Enc
10 |Flat End
11 |Flat Encl
172 Flat Frcd

61 |SME TAPERED ENDMIL

633|154 4 FLUTE CRB EM
630|154 2 FLUTE HSS EM
632 |1/32 2 FLUTE HSS EM
GE7 |5ME 4 FLUTE CRB EM
RA4 [SME D FIIITE H2S Fh

<

Stn. Ho.| Holder Type | Holder S|)ec| Top Dia| Bottom Dia| Ouel &
1 Flange Adapter | CAT S0 % 3.875in | 1.75in 3in
2 Flange Adapter CAT S0Y 3.875in | 1.75in 3in
3 Flange Adapter |CAT 50% 3.875in | 1.75in 3in
4 Flange Adapter |(CAT 50% 3.875in 1.75in 3in
5 Flange Adapter |(CAT 50% 3.875in 1.75in 3in
B Flange Adspter CAT 50 % 3.875in |1.75in 3in
7 Flange Adspter CAT 50 % 3.875in |1.75in 3in
8 Flange Adspter CAT 50 % 3.875in |1.75in 3in
9 Flange Adspter CAT 50 % 3.875in |1.75in 3in

10 |Flange Adapter |(CAT 50 % 3.875in |1.75in 3in 2
44 | Elrrrars 0 clewbes | © 0T £04F 2 eTEn 4 TEn e

>
[ 0K ] [ Cancel ] [ Preview ] [ Help

closest resembles the tool you have in your collet
on your CNC Mill or CNC Router. The tool
description that is the closet your tool in your
machine can be modified and altered to exactly like
the tool you have in your machine.
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I11.28.

Tool 29 closest resembles the tool in our CNC Mill [IEEErEEs EEX

or CNC Router. You may have a four flute ball Advanced Rest Posting Statistics
. . . . Tool F/5 Pattern Area Clearance MHC Links Entry/Retract
mill. Do not worry, we can modify this mill
definition very shortly. Click in the usage field Ml Tool | i Holder | Toel b
then select the Select button. This selection will - Turst
. oolE
create a call statement in your G-Code to load tool 0 ToolTys | 1] Comme
29. You will see this when you run your G-Code 2 Dt 108 |90 8 TUTE s o
program when you mill out your CO2 Dragster. 23 Flat End 717 [1"4 FLUTE 1SS En
24 Flat Endl 719 1" 4 FLUTE CRB EM
25 |Flat Endd 721 |2" 3 FL INDEXABLE CL
25 |Flat Endl 743 6" 6 FL INDEXABLE CL
27 | Center Crill 4 #2 60 DEG CEMTERDR
28 |Certer Dril 5 |#3600EG CEMTERDR

From libramy

29 |Ball Mose 772|104 2 FLUTE BALL CRY

30 Ball Noze 781 |35 4 FLUTE BALL CRE
31 |Ball Mose 785|102 2 FLUTE BALL CRE
27 [Han hlnea 587 |2M1R 2 FILITE CRA H Y

Haolders

| Holder Type | Holder S|)ec| Top Dia| Bottom Dia| Ovel &
Flange Adapter CAT 504 3.875in 1.75in 3in
Flange Adapter CAT 504 3.875in 1.75in 3in
SN Flange Adapter CAT S0 3.875in |1.75in 3in
&|Flange Adapter CAT 504 3.875in 1.75in 3in
3 |Flange Adapter |CAT S0 3.873in |1.75in 3in

Select

B |Flange Adapter |(CAT 50% 3.875in 1.75in 3in
7 |Flange Adapter |(CAT 50% 3.875in 1.75in 3in
From library § Flange Adapter |(CAT 50 3.875in |1.75in 3in
9 |Flange Adapter |(CAT 50% 3.875in 1.75in 3in
10 |Flange Adapter |CAT 50% 3.875in |1.75in 3in 7
44 | Elrmmn dcdrabes |C 0T E04 2 07cin |4 T i,
£ >
=h._J [ Ok ] [ Cancel ] [ Preview ] [ Help
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11.29.
E ) | AlThis message will pop up, just select Yes and
Advanced Res Posting Statistcs disregard. This is referring to a machine that might
Taal F/5 Pattem Area Clearance MC Links Ertry/Retract

have a quick change tool holder or tool turret for a
multi tool CNC Mill or CNC Router. Those types

Mill Taal | Wil Holder | Taol Crib

Tool number - [29 Previen of machines are more commercial machines found
Toolusage: in large machine manufacturing shops.
Tacltype : | Ball Moge >

Sub-type : Rough & Finish
Cut diameter (D7) : | 0,25,

4 4

Shark dia [02): | 25

End radiuz (R] :

CAMWorks 2011 Warning

Shoy
0 ' Do pou want to replace the coresponding Holder also?
. 5

[ Da not show this dialog
l es ] [ Mo

TechDB ID : 772
Output thraugh © Tip “
Cambination 1D :

Comment : 174 2 FLUTE BALL CRE EM

M ok ][ Cancel ][ Preview ][ Help
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11.30.

Now we will tune our tool selection for our milling
operation. The four fields with the arrows
referencing are the four primary field we need to
change and modify.

1. Know the number of flutes and make
appropriate changes for your CNC cutter.

2. Know your overall length of your cutter when
it is not installed on your collet.

3. Measure your should height, which is usually
1.25”. Put the exact measurement in the
Shoulder length field. You must know this
number when you design your tool path because
it sets the safe distance cut depth. Another
words, how deep your tool can ultimately cut.
This will keep the collet from burning and
damaging you milled part.

4. Measure your flute length. This distance
from the tip of the tool to the place where the
twisting grove stop.

The next time you use this tool it will be set for you
to use. You have to remember it was tool 29 or just
scroll down until you find that tool.

Operation Parameters

Advanced

Tool F/S

Fattern

B

Fest Statiztic:

Area Clearance

Posting

MC Links Entry/Fetract

Flute length

Tool number :
Tool usage :
Tool type :

Sub-type :
o diarmeter ([D1]:
il D2):

Shoulder length [L4]: |1,

Mill Toal | Mill Holder | Taol Crib

29 Preview

Ball Mose v
Fiough & Finish
0.25in
0.25in

Overal length (L1]: | 3k
No. of flutes: |2
Tool material . Ca Hart
_ZA ) Right O Left
TechDB |D: 772
Output through : Tip w
Combination 10 :
Comment : |14 2 FLUTE BALL CRE EM
M [ k. ] [ Cancel ] [ Preview ] [ Help
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I1.31.

Conditions

Stock material : | 1005

=3iChange the Spindle speed to 10,000rpm. The

Toal F#5 Pattem Area Clearance NC Links Entry/Retract
Defined by - [T
Spindle
SFM : [g54.498 T Spindle direction :
Spinde speed : | 10000.000rprm .
[ Lock spindle gp

Feedrates

Feed per taath : | 0.002in E

¥ feedrate | 30.000in/min M
Leadin feedrate : | 4.000in/min B Cx:
Leadout feedrate : %: (100 E

achine duty : | Light Duty

Ok ][ Cancel ][ Freview ][ Help

Advanced Rles Pasting Statistcs Spindle speed on your CNC Router will be a lot

more than this, but CAMWorks defaults to a
maximum speed of 10,000rpm. Your CNC Router
only runs at full speed. Depending on your CNC
Router brand's, the internal router (Kress or Porter
Cable) will operate at nearly 27,500rpm. On a
CNC Mill, with a servo motor type spindle, it has
variable speed control from CAMWorks and from
the CNC interface software. However the
maximum setting in CAMWorks is 10,000rpm.
The Spindle speed control affects the XY feedrate,
however you can over ride that setting. Key in XY
feedrate of 30.000in/min. Depending on the part
you are planning to mill you can increate this speed
to over 100in/min, however you should have tested
this setting prior to having such a high setting on
lower speeds. With the NC Planes setting at .25”
and .17, the Leadin feedrate setting is adequate
and do not change.
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11.32
Operation Parameters SE[3IChange the pattern step over to 40%. The
Advanced Fest Posting Statiztics Ol‘lginal Step over Of 50% IS tO aggreSSiVe fOI‘ our
Toal F/S Pattern Area Clearance MC Links Entry/R etract purposes and lt I‘eduCGS the load on the tOOl as it iS
Fattern type X1 stepover .
Pattem : | Pocket Out L Opt stepover i CUttlng'
M ax stepover :
Max stepover % |40 E
Pattern options Min stepover:
v
Cut angle :
Contour offset : LesoeiEeas
Lace offzset :
=k._J Ok ] [ Cancel ] [ Preview ] [ Help
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b Operation Parameters E|E|@ Operation Parameters
Advanced Fest Fosting Statistics Advanced Rest Pasting Statighics
Tool F#5 Pattem Area Clearance MC Links Entry/Fetract Toal F/S Pattemn Area Clearance MC Linkz Entry/Retract
Surface finizh Diepth parameters Surface finish Depth parameters
Y Allowance ;| S Method : | Canstant b’ “ [0} Fy Method :  Constant v
Z allowance : | 0.025in kS Mar. cut amount : ﬁ Oin s Maw. cut amount :
A
Mach. deviation : |0.002in . Cut amaunt : |0 Z5in g ﬂ On & ﬂ”-%in S
W b
Facet deviation : Facet deviation :
o in. cut amount : Mir. cut amaount :
[[] Use global facet devigtion [[] Use global facet deviation
Max =Y stepover : Maw. ¥ stepaver :
Direction control Level accuracy : Direction control Level accuracy :
Milling type : (3 Climb Equal last levels: |5 £ Milling type: : (&) Climb Equal last levels: |5 e
() Conventional s () Conventional
Optimize Z levels Optirnize: Z levels
Lirnits Lirnits
First cut from @ | Top of Stock. » First cut from : | Top of Stack  +
Offset. : | Oin E 3 S 0.063in s
Last cut at ;| Bottorn of Stock " s . | Baottomn of Feat, »
Offzet: | Oin s . D‘f zet : | Oin ks
Cartain offzet : Contain offset :

Min corner radius : Min cormer radius :

H OK H Cancel ][ Preview ][ Help ] M [ 1[4 H Cancel ][ Preview ][ Help ]

The above is what your Area Clearance tab looks Change your settings to match the settings as

like when you start. It will have to be change to the indicated by the arrows and then select preview

settings as you see to the right... to preprocess the tool path to see what it will
initially look like.
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11.34.
i 3 S = Ty R =
| indow  Help & |0 - (¥ - lml - o 2 - =) - [y)-| B
[ HEE & |
. — =
Advanced Rest Posting Statistics =
| = L4 e - = ] 3 it + B
S S ey @ AT ofet B2 Lnear Sketchpattern - | DSRRYDEEte o T
Entities Sketch Sketch
= . -® N x . . %o = -

Features | Sketch | Surfaces | Evaluate | Dimxpert | Office Products | CAMWorks 2011 |

+ |£| Lights, Cameras and Scene ~
3= Balsa
Q Front Plane
Q Top Flane
Q Right Plane
I., Crrigin

+ @ Extrudel

1 Extrudes

1 Extrudes

+ Extrudes

El Extrudes
) Fillst1

+ Extrudes

El Extrudel0
) varFilet1 v

! >

H |,_Ea Configurations
a Stock Manager[ 1005]
T Example Mill-in
P @ Mill Part Setupl [Groupl]
LE___ Area Clearancel[T29 - 0,25 Ball Nose]
@ Recytle Bin

| PP |

HEHHE O

Z?_.H

FOP@ i o099+ Gaqaaym@-
1——_

When CAMWorks processes your preview selection, it will take a few minutes and you will see status
windows appear and then it will collapse your Operations Parameters menu as you see in the upper left
corner of your screen. Notice the blue tool path lines you see in the image of your CO2 Dragster.
Our objective is to “just” rough mill out the pockets for the wheels and not all the material around the
wheels. The arrows are pointing at material we do not want to mill out. Additionally, this images
shows several areas in our tool path we need to correct. These will be pointed out in the subsequent
images. You must start to look closely at the preview tool paths and notice potential problem
areas that will need to be fixed.
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I1.35.
i - ¥ - =l - - - - i=| -
ER sl e A0 -Cd-ws - -R8 S
Advanced Rest Posting Statistics s
.74 e S =S ot a + B
Exit Smart Trim  Convert ooo Dizplay/Delete . = Tools
Sketch | Dimension D MR @ v ﬁ Entities Entities Of'fs_et 883 Linear Sketch Pattermn v Relations g Rapid
Entities ... Sketch Sketch
= e @ N xE . = ¥n . = = e

Features | Sketch | Surfaces | Evaluate | Dimxpert | Office Products | CAMWorks 2011 |

$I7B ¢ BE @ > HEHHE O
? ™

+ Lights, Cameras and Scene ~
3= Balsa
Q Front Plane
Q Top Flane
Q Right Plane
I., Crrigin

+ @ Extrudel

1 Extrudes

1 Extrudes

+ Extrudes

El Extrudes
) Fillst1

+ Extrudes

El Extrudel0
) varFilet1 v

GO I@ L @
o — —

I >
B4 8L 3
CAMWorks NC Manager
# & Configurations
a Stock Manager[ 1005]
T Example Mill-in
F @ Mill Part Setupl [Groupl]
Lz___ Area Clearancel[T29 - 0,25 Ball Nose]
@ Recytle Bin

Notice the red dashed lines, these are the NC traverse lines. The height indicate the Spindle or
Router is traversing to high across your part and need to be lowered, as we did in the mill part
setup. Not changing these will cause exceed Z-Axis limit errors when you run the G-Code to mill out
this CO2 Dragster. Let's continue our review...
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11.36.
i 5 - - ml - S RN RN . =

caration Parameters indow Help & | L] - [ i =2

 Qperation EEXE | Bl
Advanced Rest Posting Statistics s

= T e S B - | =y Gy e & + &

Exit Smart Trim  Convert ooo Display/Delete . = Tools
Sketch | Dimension D MR @ v ﬁ Entities Entities Of'fs_et 883 Linear Sketch Pattermn v Relations g Rapid

Entities Sketch Sketch

S - @ N xE . - ¥n - - . =
Features | Sketch | Surfaces | Evaluate | Dimxpert | Office Products | CAMWorks 2011 |

VPP OH+CECSAAQLAN T H@-

'

+ |£| Lights, Cameras and Scene ~
3= Balsa
Q Front Plane
Q Top Flane
Q Right Plane
I., Crrigin
+ @ Extrudel
1 Extrudes
1 Extrudes
+ Extrudes
El Extrudes
) Fillst1
+ Extrudes
El Extrudel0
) varFilet1 v
! >

| PP |

H |,_Ea Configurations
a Stock Manager[ 1005]
T Example Mill-in
P @ Mill Part Setupl [Groupl]
LE___ Area Clearancel[T29 - 0,25 Ball Nose]
@ Recytle Bin

Z?—bx
Notice these very tight spirals, These will need to be changed in Entry/Retract panel. If these are

left as is, this will dramatically increase the milling time in milling out this CO2 Dragster. We will
proceed to optimizing this cutting path.

CONSIDERATION: The are a lot of steps in creating a tool paths as you have seen so far. From an
industrial manufacturing perspective, when you are creating thousands and thousands of parts for an
automobile or consumer product, your tool paths are vitally important in the form, function and quality
of the product you are manufacturing. Over the course of time you will become more a tuned to this
process in your design phase and of course in your tool path design phase. It takes time and practice.
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11.37.

Operation Parameters BELI Key in .25” for the Rapid plane is Distance

Advanced Fest Fosting | Statistics
Tool | F/5 I Pattern | Area Clearance HE Links I Entry/Retiact
Fiapid plane is Start hint
Setup Origin v [CJUse start hint
Distance : |25 4 bR
s o i
Auto safe Z plane
Home pasition
[ 5tatt at home
] Return ta home
b
v
Zi
=h,_J 0k ] [ Cancel ] [ Preview ] [ Help

setting. This will match the NC settings you have
previously set in the Mill Part Setup for NC
planes. Remember your leadin feed rate is only
4in/min, so this setting should be safe for your tool
path. Additionally, this will lower the red dashed
lines you see in the preview image of your tool
path and safely speed up your milling process.
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Operation Parameters
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E|ﬁ| g] Operation Parameters

Advanced Rest Pasting | Statistics Advanced Fest Pasting _ Statistics
| Tod | Fs5 | Pattern | AreaClearance | NC | Links Enttry/Retract Tool F/5 Pattern | AreaClearance | NC | Links Entry/Retract
Wertical leadindout Retract “ertical leadindout Retract
Leadin radius ; | TR % Method : | Skim v Leadin radiuz: |0 H £ Method : | Skim v
Leadout radiss : |007in 2 Blend over radius : _- Leadout radius: |0 g_ £ Blerd over radius « |
Leadin length : | 1in bt Blend down radius : i Leadin length: |25 g! % Blend down radius : |
Leadout length : ZI‘I\n & Feed clearance : | Leadout length: | 25 H % Feed clearance [
Skim clearance : |0.2in = Skim clearance : | 0.2in =
Haorizontal leadindout Horizontal leadindout
Leadin radiuz : | 71jn & Leadin radiuz : | E_l =
Leadout radius : [0.1in 4 Raping : ) Leadaut radius : |0 H s Rarping -
o Method : | Spiral b . Method ; | Ramp d
Leadin angle : -Ddeg_ & = Leadin angle : U_de_g = g‘
z .| = i =
Leadout angle :Udeg_ & =il et _q.hn | e Leadout angle : _U_deg % Zoffset: |0.1in -
Mas. ramp angle : | 2deg i Max. ramp angle : |20 ;, <
Entry holes Spiral radius : D1|n | = Entry holes Spiral radiuz )
[ Use entry hales Ramp mir, diameter : |0.1in & [ Use entry hales Fiamp mir. diarneter | TEEE 2
=h._J [ 0K ] [ Cancel ] [ Preview ] [ Help ] =EJ 18 1 [ Cancel I [ Preview I [ Help

The above are the default settings for Entry/Retract.
We need to fix the tight spirals moving down in the
Z-Axis. Additionally, we need to lower the lead in
length. All to efficiently increase the speed our tool
path. Note the new settings in the next image to
the right of the above image. Make the changes
as indicated by the arrows.
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I11.39.

Again, notice the following. It has very tight spiral for milling down. It has very tall red dashed lines
for traversing the part. This image has spirals for boring down between each tool layer. Next image
will how we have alleviated these conditions.
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11.40.

Notice the changes in this image from the new Entry/Retract settings. The tight spirals are gone
and now you have nice ramps into each tool cutting layer. Also not the ramp lead in lengths are
dramatically lowered. Note the red dashed lines are much lower. This will speed up the milling time
for this part. We must now fix the unnecessary cutting of areas out side of the wheel wells.
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11.41.

Operation Parameters Click on any tab to open the Operation
Taal Fi5 Fattern | Area Clea@:rg?g NC _\Ei\nks _Entry/Retract '_; Parameters menus.

Click on the OK tab and this will take you back
to the CAMWorks Operations Tab.

Operation Parameters I CAMWorks will pop up this Waming message.
Posiing Staistios Click Yes and it will reprocess the tool for later

s idvsticed : el
Tool | F/S | Patten MHC | Links | Entp/Retact | . . .
simulation review.
Surface finish Depth parameters
7 Bllowance ;| Oi Method: | Constant v
Z allowance Max. cut amount : |

s CAMWorks 2011 Warning

Mach. deviation : | 0i

|
Facet devistion : : ]

[ Use global facet deviation ¥
Max. WY stepover : |01 1

Direction control Level accuracy : ||

Milling type : (3 Climb Equal last levels : [5 |
O Corwentional

(] Operation parameters have changed, toolpaths need to be recalculated.
. Regenerate toolpaths now?

es ] [ Ma

Optimize £ levels

Lirnite

Offset. : | 0125

|A
| e

Last cut at: |Bott0m of Feat. v:

Offset: | in Il

Contain offset - | |
Min corner radius - | |

E I ak ][ Cancel ][ Preview J[ Help
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11.42.

Right Mouse Click on the Area Clearancel[T29
— 0.25 Ball Nose] and then select Insert Contain

Features ] Sketch | Surfaces ] Evaluate I Dimxpert l Offi

ST B¢ E | Area... this will allow us to isolate the milling area
\_| CAMiorks NC Manager only to the wheel wells.

= |% Configurations
tl Stock Manager[1005]
X, Example Mill-in

=l @ Mill Part Setupl [Groupl

D8 k=] Area Clearance T
@ Recycle Bin Edit Definition. ..
fls, Generate Toolpath
4 Simulate Toolpath, .,
= Step Thru Toalpath. ..
[G1Past Process. .,

Simulation Color...
5 Properties.

Inserk Conkain Area...

Insert Avoid Area. ..

Insert 2,5 fxis Mill Operations 4
Insert Hole Machining Operations  #
Insert 3 Axis Mill Operations 4
Insert Post Cperation. ..

Combine Operations. ..
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11.43.

Curve Wizard : Select Geometry
Select mode
(&) Default Wiridow selection
Use: [- Selection fiter: | Canyert to loop w
Entities zelected :
Loop <13
Loop <2
Edge <13
Offzet Shape
Iuin | 2 [PReverse () Bounding box
3 Silhoutte
%) Multiple
[ 5haip comers
Tool Condition : ELlph:n
l Help ] [ Cancel l Back et

Select the “Multiple” radio button, then on “Selection filter:” pull down to “Convert to loop” and
then under “Entities selected:” select the edges of the wheel wells and as you see here. The areas
we want to mill will highlight in pink as you see on the CO2 Dragster. This will allow us to isolate
and contain our milling to just the wheel wells. Click on Finish.

CAMWorks 2011 Warning

' Cperation parameters have changed, toolpaths need to be recalculated.
. Regenerate toolpaths now?

[ es ] [ Mo ]

Due to the new area we set up in the contain area, CAMWorks automatically will need to recalculate
the tool path. Click on Yes.
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11.44.
Features | Sketch [ Surfaces | Evaluate | Dimpert Right Mouse Click on the Area Clearancel[T29
— : _ — 0.25 Ball Nose] and then select Simulate
F |CY Eﬁ IS - 1 Toolpath...This allows us to simulate what our tool
| CAMWarks NC 4 ..
, et path would actually attempt to do. This is a
+ |% Configurations .
§ | Stock Manager[1005] somewhat accurate representation of how your tool
<&, Example Mil-in path will perform. From what you see you may
= ?MEL_"PE“ G IS have to come back and change a few settings to
& Recyde Bin Edit Definition. .. _ make your tool path exactly what you need.
fl5, Generate Toolpath
g Simulate Toolpath, .
= Step Thru Toolpath. ..
[G1Post Process. ..
Simulation Colar ...
5 Properties.
Insert Caonkain Area...
Insert Avoid Area, ..
Insert 2,5 fxis Mill Operations 4
Insert Hole Machining Operations  # I
[ Insert 3 Axis Mill Dperations .
Insert Post Cperation. ..
Combine Opetations. .
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11.45.

Toolpath Simulation

Here you see the simulation control screen has opened and that the area to mill is now an envelope of
what appears to be block. CAMWorks has scanned the geometry of the part from SolidWorks to
understand what is the extents our billet to mill. This is powerful capability when you are planning to
mill complex parts, like a CO2 Dragster. Next we will cover some of the simulation menu commands.
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11.46.
Toolpath Simulation )] This is called the Tool Mode. This is where the
[T | 1ad 14| D1 [ ]Ere v| 7 ®|0yéf || simulator steps through the tooling simulation. You

vl el @@ 0 o @ 9 a3 can control the speed of the simulation adjusting
the slider. See image below.

Toolpath Simulation The slider is called the Simulation Speed Control.

2]
LEA R RCIEE «[ 7 @[y | This will adjust the speed of the Tool Mode
ol e|v|8 2@ 0 o @ B o321 simulation by moving the control to the left to go
. slower to the right to go faster. You will notice a

number the right of the pop-up command
definition, which shows your speed setting.

Toolpath Simulation

2
R T I e el [
vle|v|g|s| @ o@ 8 =¥

This is the Show Animation button. If only drag
you mouse over the button it will describe the
button and this case it says “Show Animation:
100”. The :100 is the speed setting for your
animation and you can change this see next image.

12 1[x|| The Show Animation button allows you to set the

WEJJEEW = ; @m@ speed control of your animation. You can increase

and decrease you setting of your simulations. This
ﬂ s I U ‘@| J,@ |J ﬂ‘ ﬂ" E| ﬂ% is a very nice feature for large and complex tool

! ieves [JEE paths.
'ﬁg Toolpath
Ly

Toolpath Simulation The arrow is pointing to the Turbo mode button.

R
S0 | 144 14| b1 [ D] e v~ 8D Thi§ dramatically speeds up thg simulation and
ol e|v|@ o @ @ 3@ B o[ basically on most simulations jumps to the end of
the simulation animation. This is nice if you just

want to see the final results. However you do not
have speed control with the Simulation Speed
Control slider control.
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Toolpath Simuiation. E]@
IS S CER L)
Uk 5|9 B @B =¥

@ Mo Display
3 Wireframe Display

% Translucent Display
&3 Shaded Display
&3 Shaded With Edges

Toolpath Simulation

[T 3| 144 14| pt [ ] ers

o[ ®|ydd

vlely b

M|@JMMM

Here we have set the tool to wireframe to see the
gouging and cutting of the tool path on the billet.

Again, experiment with the tool display mode. It

will give you nice details on your tool paths.

This button controls your display mode for your
simulation. This is a very nice feature for
evaluating your tool path as it are simulating the
tool path movements. This allows you to change
your display mode to different ways to see the
simulation. Experiment with different settings to
better understand your tool path. Here you can
see the Wireframe Display. This shows exactly
how my tool path cuts into the billet with the
wireframe showing the tool path cuts.

This button controls your display mode for your
tool during the simulation. This is similar to the
visual control you have on the part you are
simulating, however it controls the tool display.
Experiment with different settings to better
understand your tool in you tool path
simulation. See example below.

T 2K
vl e|v|@
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S SR | S e S

-0.012in

| -0.008in

;]ni.nnnqin ('_ AT 2%
pa IV = wd wpifssfen o7 [® &|
i wlelv|e|zol v ase -

The Show Differences command shows the areas affected by they tool path you have created. Itis a
very valuable feature for viewing what you are planning to mill. However, remember you have created

contain areas that isolate the areas you attempting to mill.
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Toolpath Simulation

e | e o @Oy e
| e[v]s| o & ¢l &S ® @D 2|5

Section View, shows different angular section cuts of your model during simulation. This very helpful
when you are trying to evaluate under cuts, slots and you are needing to view tolerances and predict
thicknesses of your part during milling. Experiment with the Plane settings to see different views.

ARSI

-

Selected entity :
'i‘ | %Z Plane |

B
Dffset IUIH

44

~ WEE

il
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11.47.

Now that the tool path has successfully simulated and we like the tool strategy we have setup, it is time
to generate a Post Process. The Post Process is where CAMWorks writes out the G-Code program file
that we need in order to get our CNC Router or CNC Mill to machine our billet into a CO2 Dragster.
-m Sketch | Surfaces | Evaluate | Dimxpert | Office Products | C/

%Iﬁlli‘%l < B
CF\.MWDrks MC Manager

+ |% Configurations
a Stock Manager[ 1005]
X Example Mill-in

= @ Mill Part Setupl [Groupl]
[+ E Area Clearancel[T29 - 0,25 Ball Mos
& Recycle Bin

Edit Definition. ..

[l Generate Toolpath
& Simulate Toolpath,..
= Step Thru Toolpath. ..

Simulation Colar, ..
e Properties...

Right click on the Area Clearancel[T29 — 0.25 Ball Nose] and then click on Post Process... as you
see above. This will open up the menu below.
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Savein: | ) DRAGSTER CAMWORES TUTORIAL v| Q 5l

5 :fjtest sSEQUENCE

K9

My Recent
Documents

Desktop

7

My Documents

-1
I
|

-
ty Computer

‘} File name: Diragster bottom ROUGH 001 hd
MypMNetwok  Gaveastype | Test File [“bu] v

Test File [7.txt)
CHC Code [*.chc)
CHC Code [*.nce)
GZero File [t
ML Code [*.hc)
Frotatrak, [* cam)
Tape File [* tap)
Mone

1) Select the save in folder as you see with the top arrow. 2) Give the file any name, but it is best
and less confusing to put in the side of the milling operation e.g.”bottom” and then the type of cut
type “ROUGH” and of course a version number “001”. If you have multiple milling operations on
this part, it is best to name it, so anyone can understand the file and what it indicates to mill.
Additionally, you may have hundreds of G-Code files and you may forget the purpose of the file when
you need to mill out months from now, thus naming the file so it makes later is important. 3) Select
the NC Code file type. For Denfords and Technoisel controllers, they use either .nc or .fnc file types.
The default file type for the Denford is .fnc, however the VR Milling software will read .nc files. 4)
Select the Save button to open the Post Process menu screen.
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11.48.

Post Process Output

Dizpla
‘ B [;J b .
— [] Centerline

ML cod
MC code output: [t e

Controller ; E-Z:\plattman On My MachDocuments Cabmarkzh Chkda |

Butes: |

Parameter [ Value | o‘\
Machine Mame TECHMOIZEL
Contraller Type | TECHMOISEL
IHome 20.00000"

L T alalall

[ 0k, I [ Cancel ] [ Help l

Here you select the Play button, the single arrow. This will start the processing of the G-Code file
and writing the file to your hard drive or whatever storage device you are using.

Page 43



CAMWorks — How To Create CNC G-Code for CO2 Dragsters

Here you see the processing of the G-Code file. It will be scrolling by until it reaches the end . The
thing the to note is the green dashed bar as you see it scrolling from left to right.

Post Process Output

Dizplay

[] Cantedine
MC code
[M1930 %2 4578 Y- 2632 A
M1940 %2 9728 ;
M1960 3. 4525 - 2754
{

MN1370% . 2784
M1330 =3.4477 % 2A37
MNZ2000 #2. 3022 . 2858
M2010 %2888 . 2331

| N2030 »2 7836 . 367 7

Cantroller Ez:kplattman On My MachDocurments\CaMwork shCabdhf |

Btes: [

Parameter Value [ 4'\
Machine Mame TECHMOIZEL
Cartroller Type | TECHMOISEL
IHome |20.00000"

A o R A e

0k ] [ Cancel ] [ Help
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Post Process Output

‘ Dizplay

[] Centerline
MC code

MC code output:

[ PROGRAM NUMBER=0001 ] Al
[ MACHINE=TECHMOISEL ]

[COMTROLLER=TECHMOISEL ]

[MATERIAL= ]

[ THICKMESS=1. ]

[ESTIMATED MACHIME TIME=0HRS. 15MIM. 27 S5EC. ]

[STATIOW TOOL T¥PE DIAMETER CORMER RaDIUS DESCRI

[ 025 BALLMOSE 00250 00125 1/4 2 FLUTE Bal
W

Cantraller | Z:\plattman On My MachDocumentshCAM wark shCAMW

Butes: | 4p049

Parameter Value A
Machine Matne ' TECHROISEL
Contraller Type |\ TECHMOISEL
Z Home 20.00000"

Temiimne = Fiade AEA AEEEAT

Notice the ESTIMATED MACHINE TIME...15 MIN. 27 SEC. This is not totally accurate because
you have manual feed rate override control on the machine you are using. For example, the Techno
Patriot, you can have a manual feed rate override of up to 161%. Additionally, the actual time to mill
out the part must take into consideration the type of cutter you are using on the machine. Some cutters
actually move faster because of aggressive cut angles on the cutter. This where your NC plane strategy
can dramatically effect the cutting time, as such, use minimal distances on your NC planes for the Mill
Part setup and your NC settings in the operations strategy.

Load the .nc file onto your CNC Router or CNC Mill and start testing your tool file.
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