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Introduction

The purpose of this tutorial is to demonstrate how to program rotary toolpaths in DeskProto, and
how to set up and cut a 4 axis part on your Pocket NC V2-10 or V2-50. This tutorial uses the
Kinetic Control user interface released on 11/1/2021. The part and tutorial are geared toward
beginners. More experienced users might also find value from the tips provided throughout this
tutorial. The tutorial walks through how to correctly set up a rotary roughing and finishing
toolpaths. The finish quality of the final part can be improved by reducing the distance between

toolpaths (stepover) and the step size along toothpath settings (smoothing). The tutorial



optimizes the part being milled to demonstrate functionality while reducing the amount of time to

cut the part.

I\ This tutorial requires that you have the Multi-Axis Edition of DeskProto.

Supplies Needed

Pocket NC (V2-10, V2-50CHB, or V2-50CHK)

V2-10 Extended Toolholder with s inch collet
(If using a Pocket NC V2-10)

Harvey Tool 1/8th Ball Long Reach, Stub
Flute - part number: 96108

D1]0.125(1/8) D2 0.125 L1] 25 L2]0.187 L3|1.25

Pocket NC Custom Vise (plus adapter)




Wax Stock - (62mmx52mmx52mm)

Section 1: Selecting a geometry file (.stl file)

An st/ file was selected from the Ultimaker Thingiverse website. Click here to download a copy
of a Mandalorian Helmet courtesy of DamaskProps. For this tutorial, we will use the
MandoV2FullBucket.stl and MandoV2Visor.stl files.



https://www.thingiverse.com/
https://www.thingiverse.com/thing:4445822
https://www.thingiverse.com/damaskprops/designs

Section 2: Loading a geometry file in DeskProto

Start DeskProto. This tutorial requires the Multi-Axis Edition.

DeskProto has a Start new project wizard option. For the purpose of this tutorial, the setup will
be performed manually. Click the red [l button to close out the following window.

This is a DeskProto 7.1 Multi-Axis Edition

Licensed to: Penta Machine Co.,Belgrade

Dealer license: Not For Resale!

Start new project Open existing project Other tasks

Use wizard « Open project Open sample project
Use dialogs: . Recent projects: Visit website:

Vector project (2D) ../Baby Yoda Rotary Tutorial.

Geometry project (3D ../Bottle - Index - 2 Sides -

Bitmap project (relief] {U../Bottle-RotAxis_inch.dpj
[User.. [FiveAxisSample.dpj
../Dented Sphere - 5 Axis.d

Read tutorial (web)
View tutorial videos (web)
Visit user forum (web)

Use samples folder

Click on the Load Geometry File tab on the DeskProto tool pane. Follow the file open prompts
and load the MandoV2FullBucket.stl and MandoV2Visor.stl files.
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When the MandoV2Visor.stl file is loaded, the following window will display. No transformations
are needed so click the OK button to finish.

° e

ry Transfor

Transformations only for this geometry file.Can be used to position the
contents of this file relative to all other CAD data.

1.Scale 2.Mirror
X h.o In Y-Z plane (invert X)
In X-Z plane (invert Y)

Y 1.0 In XY plane (invert Z)

Z 1.0
Uniform

© Scale factors

Dimensions (mm)

3.Rotation 4.Translation

X 0.0 degrees X 0.0 mm

Y 0.0 degrees Y 0.0 mm
Z 0.0 degrees Z 0.0 mm

Preview Help Cancel

I\ View was rotated to display helmet part as shown.

eoe D2 Untitled - DeskProto 7.1 - Dealer license: Not For Resale!
L. REBLDEE S 1HE SRRRRRROTEG gl W »
Project Tree <
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, &b part

/&3 Geometry operation

NC Files v
Name v Date u
InDeskProto O youfmachine

| (Xand Y swapped)
[ ] [
woaTe o Zoom

Calculate the toolpaths for all operations Multiple geometry files loaded Machine: PocketNC (mm, LinuxCNC)
mr————r————




Section 3: Configure DeskProto to use a Pocket NC

Edit the Project Parameters.

o DeskProto File Edit View Parameters Create Options Hel

L REBLOL &

Project Tree ‘ »

£

Select the Machine drop down menu and depending on your Pocket NC model, select the
Pocket NC V2-10 - mm, Pocket NC V2-50 CHB - mm, or Pocket NC V2-50 CHK - mm from
the Machines list. (For the purpose of this tutorial, the Pocket NC V2-10 - mm machine
definition will be used).

® DZ Project Parameters - 'Untitled'

Vector Geometry Bitmap Chaining

Filepath
Machine PocketNC (mm,LinuxCNC)
Parts
db part Add
A

Move Remove

Copy

Help Apply Cancel




PlanetCNC based 3040 (mm)

PlanetCNC based 6040 (inch)

PlanetCNC based 6040 (mm)

Pocket NC V2-50 CHB - mm

Pocket NC V2-50 CHK - mm (
v PocketNC (mm,LinuxCNC)

PrimCNC [

PrintNC (inch)

mtoaarA f oy

O DE project Parameters - 'Untitled"

Vector Geometry Bitmap Chaining

Filepath
Machine  Pocket NC V2-10 - mm
Parts
db Part Add
A
Move Remove
v

Copy

Help Apply Cancel m

Click the OK button and return to the DeskProto main screen.
Section 4: Configuring your tool settings in DeskProto

This tutorial uses a 1/8 ball nose cutter. DeskProto has a library of cutters (tool library) where
these tools can be set up.

Click on the Options tab and select Library of Cutters....

@ DeskProto File Edit View Parameters Create | Options Help

| JON Y Library of Machines...
LY @ i. a “/ m J ﬁ Library of Postprocessors...
n (1 wal il !! Library of Cutters...
Project Tree . < : .
ﬁ #5 Default Project Parameters...
/& part db Default Part Parameters...

, 3 Geometry operation 2z Default Vector Operation Parameters...
L_ Default Geometry Operation Parameters...
"é7 Default Bitmap Operation Parameters...

@ Default View...




Select the Ball nose,radius 1/16 = diameter 1/8 inch tool from the Cutters list and then select
the Edit button.

Yo ) D cutter Library

Cutters

Ball nose,radius 0.5 = diameter 1 mm
Ball nose,radius 1 = diameter 2 mm

Ball nose,radius 1.5 = diameter 3 mm
Ball nose,radius 1/16 = diameter 1/8 inch

Ball nose,radius 1/32 = diameter 1/16 inch Copy...
Ball nose,radius 1/4 = diameter 1/2 inch m

Ball nose,radius 1/8 = diameter 1/4 inch
Ball nose,radius 2 = diameter 4 mm
Ball nose,radius 2.5 = diameter 5 mm
Ball nose,radius 3 = diameter 6 mm
Ball nose,radius 4 = diameter 8 mm
Ball nose,radius 5 = diameter 10 mm
Ball nose,radius 8 = diameter 16 mm
Conic 123waxRing cutter (15 degr incl)
Conic 123waxRing cutter (20 degr incl)

Add...

Remove...

Open location

Help Close

Program the tool parameters as shown below. Make sure that the Number in machine is set to
1 under the Automatic tool changer.
| NON ) DE cutter

Name Ball nose,radius 1/16 = diameter 1/8 inch

Filename |balrd16 Notes...
Type Dimensions Preview
Flat Free length 38.1 mm E B
Shaft diameter
Ball with flat tip Slope angle degr.
Conic (V-bit) Flute length 38.1 mm
Conic with flat tip Flute diameter 3.175 mm
Conic with ball tip Cutting length 4.75 mm
Tip diameter mm
Cutting angle degr. '

Multiple diameter

Speeds

Maximum spindlespeed

Automatically set speeds when selecting this cutter

Feedrate

Spindlespeed

Help Cancel

Automatic tool changer

Number in machine

30000 rpm

rpm

Click the OK button until back at the Cutter Library screen and then click the Close button.



Section 5: Save your DeskProto project

Now is a good time to save your DeskProto project. Select the File tab and choose the Save
Project As... We are going to save this project as Mandalorian Helmet.dpj.

,

@ DeskProto | File Edit View Parameters Create Options Help

[ JCN J | " New Project > 19
s } Open Project... %0 ;
: D ™ = Open Recent Project >
Project Tree |
.. Save Project ®S
T
o o Geome

]l Load Vector File...
Save Vector Data As...
&, Add Geometry File...
Save Geometry Data As...
B Load Bitmap File...

Save Bitmap Data As...

&> Print Image >
&> Print Project Data >
£% Show Start Screen... 8B
) Start Wizard... BW
“{} Run Script... ¥R

—

Section 6: Setup DeskProto to calculate rotary tool paths

Right click on Part under the Project Tree and select Part Parameters...

P

@ DeskProto File Edit View Parameters Create Options Help
[ NN ] Mand

Project Tree
8 Mandalorian Helmet

4 E& Part Parameters... A
-

* Add Vector Operation
* Add Geometry Operation
% Add Bitmap Operation

|

W

Copy %C
| Move Up
» Move Down

4§ Remove ®
v Make Current

/' Rename F2




Rename the Part to Rotary. Select Use rotation axis (XZA paths). DeskProto is now
configured to calculate rotary toolpaths.

o DE part Parameters - 'Rotary’
Transform Material Support Ambient Zero-point Simulation
Name Rotary

Machine settings
Use rotation axis (XZA paths)

Operations

‘s~ Geometry operation Add
Move Remove

Copy

Help Apply Cancel -

Section 7: Scale the part to fit within the boundaries of the stock

While you are still editing the Part Parameters..., select the Transform tab.

Y D part Parameters - 'Rotary’
Material Support Ambient Zero-point Simulation

Name Rotary| \

Machine settings
Use rotation axis (XZA paths)

Operations

Za- Geometry operation add B
Move Remove

Copy

Help Apply Cancel m




Under Scale, select Dimensions to review the size of the original part. Make sure the Uniform
checkbox remains checked. In the case of the Mandalorian Helmet part, the Z dimension of the
part is the larger value. To maximize the size of the finished part, the Z value can safely be
adjusted to 50 mm, which is 2 mm smaller than the stock dimension. Click the Apply button to
save the setting.

[ ] ¥ part Parameters - 'Rotary"
General Material Support Ambient Zero-point Simulation

1.5cale 2.Mirror 3.Rotation
X he4.03 in ¥-Z plane (invert X) X 0.0 degrees
¥ 190.08 In %-Z plane (invert Y) Y 0.0 degrees
Z 216.86 In % plane (invert Z) Z 0.0 degrees
LB 4.inverse milling 0_Center
Male to female Center geometry

O Dimensions {mm) *

Help Apply

O part Parameters - 'Rotary’
Matarial Support Amblemt Zero-point  Simulation

2.Mirror 3 Rotation
In Y-Z plane (invert X) X 0.0 degrees
In %Z plane (invert ¥) Y 0.0 degrees
In X%-Y plane (invert Z) Z 0.0 dogrees
LD 4.Inverse milling 0.Center
i Male to female Center geometry
© Dimensians (mm) - _i_‘i.

. s o QD




Section 8: Orient the rotary tool operations around the Pocket NC Y axis

While you are still editing the Transform tab, make sure to select the checkbox Center
geometry. For the purpose of this tutorial, the Pocket NC custom vise will be used to secure
the stock to the Pocket NC.

1. Selecting Center Geometry configures DeskProto to calculate toolpaths around the exact
center of the part.

The next step is to orient the tool (Z axis for the Pocket NC) to be perpendicular to the axis of
rotation (Y axis for the Pocket NC). This can be accomplished by adjusting the Rotation values
under the Part Parameters Transform section as shown.

O DE part Parameters - 'Rotary’
General Material Support Ambient Zero-point Simulation
1.Scale 2.Mirror 3.Rotation

X 37.82 an In Y-Z plane (invert X) X 180.0 degrees
Y 43.82 mm In %-Z plane (invert Y) Y 180.0 degrees
Z 50.0 mm In X-Y plane (invert Z) Z 90.0 degrees
Uniform 4.Inverse milling 0.Center

el (BT Male to female L4 Center geometry
© Dimensions (mm) i —T—"r

Help Apply Cancel “




For this tutorial, change the Rotation to X=180, Y=180, Z=90. Click the Apply button. Notice
that the area to be machined rotates around the Pocket NC Y axis and the tool approaches the
part from the correct orientation.

AFTER ROTATION VALUES APPLIED

In DeskProto On your machine
(X and Y swapped)




Section 9: Define the stock material dimensions

The stock material used for this tutorial is approximately 52 mm per side. Select the Material
tab under Part Parameters. Under Size of the material block choose Custom. Under the
Boundaries section, deselect the Display translated coordinates and adjust the Boundaries
values as shown. The X minimum and maximum values were selected to position the part
close to the top of the stock, allowing for the maximum clearance of the tool holder when

machining at the bottom of the part.

I\ The X, Y, and Z Boundary values relate to the DeskProto CAM coordinates.

O D part Parameters - 'Rotary’
General Transform Support Ambient Zero-point
Size of the material block
Boundaries
Use all CAD data ‘, _ Minimum
Use whole geometry E X -295
O

Set graphically...

R 0.0

Use cylindrical material block

The area to be machined can also be limited per operation.

Help Apply

Cancel

Simulation

Maximum

225

26.0

26.0

36.77 mm

Display translated coordinates




Section 10: Set the work coordinate system origin

The final step is to select where on the stock to place the work coordinate system zero point. In
this tutorial, since we have chosen to mount the stock with the Pocket NC Custom Vise, the
most convenient location is the top-center of the stock. This choice of zero-point will become
obvious in the next section.

Select the Zero-point tab and set the X Translation to Custom and set the X value to -22.5
mm, and the Z Translation to None. The Y Translation cannot be edited.

@ D’ part Parameters - 'Rotary"
General Transform Material Support Ambient Simulation
X Translation Z Translation
X Y Make top _L_
| of block zero |
To positive X for material block ——
i Make center _L_
- e of block zero I
To positive X for cutterpositions _$_
I° Make bottom _l_
. f block
Make center of material block zero e SRSk I
! 'U None
None
pr— Custom Z, mm
(o Custom X, mm Y, mm 0.0
-22.5 0.0
H

Help Apply Cancel “




In DeskProto

On your machine
(X and Y swapped)




Section 11: Defining the Roughing Rotary Tool Operation

Edit the Geometry Operation Parameters.

,

@ DeskProto File Edit View Parameters Create Options Help
[ XON ) Manc

Lo RARLVEE &5

Project Tree
ﬁq‘ Mandalorian Helmet

/ {b Rotary

N e )

E& Operation Parameters.

Copv ¥#C
Move Up
Move Down
Remove ®

v Make Visible
Make Visible and Hide Others
Make All Visible
Rename F2
M

Rename the operation Roughing. Select the Cutter (tool) to be at Ball nose, radius 1/16 =
diameter 1/8 inch. Under the Precision section, select both the Distance between toolpath
and Stepsize along toolpath to be 2.0 mm. These are slightly conservative values for the
selected tool when machining wax. Keep the default Feedrate at 500 mm/min. A
Spindlespeed of 9500 rom works well with wax stock. Click the Apply button to save the

settings.

O DE Geometry Operation Parameters - 'Roughing’

Strategy Roughing Area Borders Movement Advanced

Name Roughing

Cutter ( Ball noseg radius 1/16 = diameter 1/8 inch e

\_/

Precision Speed

Distance between toolp: Feedrate 500 mm/min
Stepsize along toolpath m Spindlespeed| 9500] rpm

The precision values will be rounded to: (d=diameter of cutter) / (odd number)

Help Apply Cancel m




Select the Strategy tab and select Parallel tool path Around A-axis reversed. This will take a
series of cuts beginning at the top of the stock and moving around the B-axis and ending at the
bottom of the part.

General Strategy Roughing Area Borders Movement Advanced

Milnpam"eI //{// Detail settings, parallel =

Crosswise @ Along X-axis //Z).//
Block @ Along X-axis reversed %,
Circular Around A-axis \\}\\
Radial ® Around A-axis reversed \\\\k
Offset
Waterline Helix
b @ Surface sampling refinementSettings...

Help Apply Cancel OK

Select the Roughing tab and select Custom Layer Height. In this case, a 1/8 inch ball nose
tool is being used on wax so a depth of cut of 1.588 mm was chosen. Since the roughing tool is
a ball nose cutter, a Skin Thickness of 1 mm was chosen to avoid tool trails showing after
completing the finishing operation.

[ ) DI’ Geometry Operation Parameters - 'Roughing’
General Strategy Area Borders Movement Advanced
Layers Other options

Use layers (Cannot be switched off for the Skin thickness
first Geometry Operation of a Part)

1.0

Layer height

Use maximum for this cutter ganpialanale

5.0 degrees

:jjﬁ Protect vertical surfaces

Help Apply Cancel m




Select the Area tab and select the Area to be machined to be Custom. Adjust the Boundaries
X minimum value to -41.7 mm. This defines the tool to cut the entire part.

O DI Geometry Operation Parameters - 'Roughing’
General Strategy Roughing Borders Movement Advanced

Area to be machined

Boundaries
Use material block (Part) |:| Minimum  Maximum
Use material block above rotation axis (X -41.7 0.0 mm)
Use geometry area Y -36.77 36.77 mm
Z -36.77 36.77 mm
Set graphically... R 0.0 26,77 =
Use area of 1st Geometry Operation A 0.0 360.0 S

Display translated coordinates

Help Apply Cancel “

Select the Borders tab and select Size of borders of area to be Custom. Adjust the Xleft
value to 0 mm and X,right value to 3.175 mm.

General Strategy Roughing Area Borders Movement Advanced
Size of borders of area

Extra for cutter

No extra

[T

Cutter stays within area

(X,Ieft 0 mm) Y, front mm
(X,right 3.175 mm) Y,back 0 mm

Help Apply Cancel OK



The Mandalorian part does not come with a flat base. For the purpose of this tutorial, the
Mandalorian helmet will remain attached to the stock.

Click the DeskProto simulation tab.

.’ DeskProto File Edit View Parameters Create Options

P &R

Project Tree
5 Mandalorian Helmet

,  4b Rotary

Check the Roughing operation and click the Calculate button.

® © ® "¢ Operations to Simulate

Check all / none

s Roughing

Help Calculate Hide




Section 12: Defining the Finishing Rotary Tool Operation

Copy the Roughing Operation.

@ DeskProto File Edit View Parameters Create Options  Help

( N J Mand

Lok REBLEE &5

Project Tree

Fq Mandalorian Helmet
W {b Rotary

[“| Operation Parameters... X~

Copv #C
| Move Up

» Move Down
}2 Remove (£33
v Make Visible

Make Visible and Hide Others
Make All Visible

./ Rename F2
LU

Rename the operation Finishing.

@ DeskProto File Edit View Parameters Create Options  Help

| NON ) Mand:

RIBLEE &5

Project Tree
FE Mandalorian Helmet

W {} Rotary
W -'A— Roughing




Edit the Finishing operation. Under the Precision section, select both the Distance between
toolpath and Stepsize along toolpath to be 0.57 mm or (d/9).

® DI’ Geometry Operation Parameters - 'Finishing'

Strategy Roughing Area Borders Movement Advanced
Name
Cutter Ball nose,radius 1/16 = diameter 1/8 inch e

Precision Speed

Distance between toolp:| 0.57 (d/9) & mm Feedrate 500 mm/min
Stepsize along toolpath | 0.57 (d/9)| 4 mm Spindlespeed 9500 rpm

The precision values will be rounded to: (d=diameter of cutter) / (odd number)

Help Apply Cancel “

Select the Strategy tab and select Parallel tool path Around A-axis. This will take a series cuts
beginning at the bottom of the stock and moving around the B-axis and ending at the top of the
part. Selecting this strategy eliminates the finishing tool from rubbing on top of the helmet since
a skin was applied to the roughing operation.

® DE Geometry Operation Parameters - 'Finishing’
General Roughing Area Borders Movement Advanced
Main
o parallel /’//// Detail settings,parallel o

Crosswise @ AL //’f/
Tl @ Along X-axis reversed ”/{///
ST © Around A-axis \%‘:\\\\\
el Around A-axis reversed \\:\\\\ﬁﬁ
Offset <] >

Waterline Helix

Contour only @

Surface sampling refinementsettings. ..

Help Apply Cancel “




Under Layers, uncheck the Use Layers box. Reduce the Skin Thickness to 0.0 mm under
the Other Options section.

@® DE Geometry Operation Parameters - 'Finishing'
General Strategy Area Borders Movement Advanced
Layers Other options
Use layers Skin thickness

Layer height 0.0 mm —'Q

Use maximum for this cutter

Ramping angle
Custom

5.0 degrees
158 om o

Protect vertical surfaces

=

Help Apply

Under the Border tab, choose Custom under the Size of borders of area section. Uncheck
the Uniform checkbox. Adjust the X,left to 0 mm and X,rightto 3.125 mm.

O DI’ Geometry Operation Parameters - 'Finishing'

General Strategy Roughing Area Movement Advanced

Size of borders of area

Extra for cutter
No extra

Cutter stays within area

- (X,Ieft 0 mm) Y, front mm

(X,right 3.125 mm) Y,back 0| mm

[[I

Help Apply




Under the Advanced tab, choose Skip hor.ambient in the Ambient skipping section.

@ DE Geometry Operation Parameters - 'Finishing'
General Strategy Roughing Area Borders Movement
Ambient skipping Vertical surfaces
/7 Machine all - © Do not check for vertical surfaces
- - Assume vertical surface at specific
(O Skip hor.ambient ) - height/step ratio
Skip h. bi
ip hor.+ ver.ambient _ m 20
- I —_—
Skip total ambient -
Ignore enclosed ambient
Start / End Collet collision check
Extra NC Commands Settings... Enable collision detection
Help Apply Cancel

Select the DeskProto simulator and view both the Roughing and Finishing operations.

D2 Operations to Simulate

Check all / none

v .'4_ Roughing

v .'4_ Finishing

Help Calculate Hide




Section 13: Mounting the stock to the Pocket NC V2 and measuring the
G55 work offsets.

The Mandalorian Helmet will be cut from a 2 inch cube wax stock. For the purpose of this
tutorial, the Pocket NC custom vise that comes with the Pocket NC V2 will be used to mount the
stock.

Mount the Pocket NC custom vise plus adapter to the Pocket NC V2 as shown below.

Next, mount the cube stock on the vise.




The following steps measure the work offsets that will be used by the Kinetic Control interface to
locate the stock’s work coordinate origin in relation to the machine’s center of rotation.

DeskProto uses the G55 work offsets by default. To set up Kinetic Control, select the G54
pulldown menu and select the G55 under the WORK OFFSETS section.

& > C A Notsecure| 192.168.7.2/#setup

G Chuck Knighton P & Pocket NC - Google. S-Axis Desktop CN_. 4 My Open Cases | C..

€ MachineRepairs-S_ ¢ PrivateSpaces & ADP 40 Dashboard (Q) Overview | Betterme.

G < & @ a0 :

» [ Other bookmarks

- - R - I
;) MANUAL PRODUCTION HISTORY CONFIG KINETIC
PENTA 5‘
WORK OFFSETS JOG
bRO Absolute Zero DRO B2 v No Active Tool Position = ° =
Position I _
Clear Current System
X 63500 mm 63.500 - E 00 o= u 63.5 O@mm ﬁ‘
Use G54
¥ 63500 mm 63.500 X(Use G55 ) 00 = Y 63.500mm #
Z  0000mm = 0,000 - E Use G56 00 -£<]-[ 0.000 =~E<} Z 0.000mm ™
Use G57
A 0000deg = 0000 - E - 00 = A 0.000deg M
B 0000deg = 0000 - E Use 659 00 = B 0.000deg ™
Use G59.1
B
Use G59.2
Use G59.3
TOOL OFFSETS

G8 G17 G20 G40 G49 G54 GE4P0.001Q0.001
GBO G90 G91.1 G92.2 G94 GI7 G98 M5 M9...

RESET

IDLE o
00:00:00.0 1

To properly measure the work offsets, the tool length offset for Tool 1 must be measured. Load
the Harvey Tool 1/8th Ball Long Reach, Stub Flute - part number: 96108 in the tool holder for
your V2. For the purpose of this tutorial, a Pocket NC V2-10 was being used. The picture
below shows the tool loaded in the V2-10 extended tool holder. Adjust the tool so that the tool
stickout is approximately 36 mm.




Next measure the Tool Length Offset using Kinetic Control. Navigate to the SETUP tab on
Kinetic Control. Click the green button next to Tool 1 to initiate a tool length offset
measurement. Once the Tool Length Offset for Tool 1 is completed. Click the white T1 button to
make Tool 1 the active tool.

& > C A Notsecure| 192.168.7.2/#setup G < & B N0

G ChuckKnighton_P.. & PocketNC-Google.. [M] 5-AxisDesktopCN.. & MyOpenCases|C. 4 MachineRepairs-S. @ PrivaleSpaces &® ADP & Dashboard (g) Overview|Betterne. » [ Other bookmarks

/) B — e —— P
@) »SETUP MANUAL PRODUCTION HISTORY CONFIG KINETIC
o comTan
PENTA
L J L J L J
A 0000deg = 0000 - l 0.000 -»3]-[ 0.000 =-~E<l 0.000deg
8 [oooodeg - 0000 - [ 0.000 - aH 0.000 -»z<l B 0.000deg M
TOOL OFFSETS
TLO (mm) Diameter (mm) Flutes Description
“| T ” 127.000 H 3.175 H 1 ” |
M-asu_-:_mumqu-mmw prabe buran. [ ] l 1.175 | I 1 I | |
“| T3 ” 127.000 H 3.175 H 1 H |
“| T4 ” 127.000 H 3.175 H 1 ” |
GB G10 G17 G20 G40 G&9 G55 IDLE
G64P0.001Q0.001 GBO G90 G91.1 G92.2 GY... n E s E r 00:00:00.1 o‘]

The SETUP screen should show Tool 1 as active and the tool offset value should be
approximately -65 mm if using a Pocket NC V2-10 (see below).

& > C A Notsecure| 192.168.7.2/#setup G < & B a0
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(@ »SETUP MANUAL PRODUCTION HISTORY CONFIG K’(Eﬂ'vEnnrllc
PENTR
WORK OFFSETS JOG
DRO Absolute o o . Position + HOME ALL 0 =
Position G55 G92 TLO: Tool1 -
X  63500mm = 63500 [ 0.000 al [ 0,000 oeo=¢ u 63.500mm #
Y  63500mm = 63500 I 0.000 ‘-z<H 0.000 = Y 63.500mm ™
7 65278mm = 0.000 I 0.000 - Z(l-[ 0.000 H'E(] I -65.278 7 65.278mm #
A 0000deg = 0,000 | 0.000 E<H 0.000 o= A 0.000deg M
B 0000deg = 0.000 I 0.000 - Z<l-[ 0.000 = B 0.000deg ™

TOOL OFFSETS

G1GBG17 G20 G40 G49 G55
GE4P0.00100.001 G90 G91.1 G92.2 634 GI...

RESET o [ )

00:00:26.7 3




Perform an X touch off by jogging the tool so that it just touches the front face of the stock. The
tool center is located one half of the tool diameter (1.5875 mm) plus one half of the stock’s side
dimension (26 mm) to the negative from X=0 on the stock. The total distance to X=0 on the

stock is -27.5875.

Click the three bars icon in the X work offset box. Enter -27.5875 for the New DRO value and
click the SET button.

B Penta - Kinetic Control Ul x  [B] Penta Simulator % | & 6Code-Google Drive T ox | B untitied document - GoogleDoc % | + v - @ x

€ > C A Notsecure| 192.168.7.2/#setup G < & @0 :

G Chuck Knighton P & Pocket NC-Google.. [ S-AxisDesklopCN_ & My Open Cases|C.. € Machine Repairs-S. 3¢ PrivateSpaces &0 ADP o Dashboard (@) Overview |Betterme. » [ Other bookmarks

Set X DRO via G55

CANCEL




Perform a Y touch off by jogging the tool so that it just touches the top face of the stock. The
tool center is located one half of the tool diameter (1.5875 mm) to the positive from Y=0 on the
stock. The total distance to Y=0 on the stock is +1.5875 mm.

Click the three bars icon in the Y work offset box. Enter +1.5875 for the New DRO value and
click the SET button.

€ > C A Notsecure| 192.168.7.2/#setup G < &« B w0 :
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Set Y DRO via G55

New DRO value




Perform a Z touch off by jogging the tool so that it just touches the right face of the stock. The
tool center is located one half of the stock’s side dimension (26 mm) to the negative from Z=0
on the stock. The total distance to Z=0 on the stock is +26 mm.

Click the three bars icon in the Z work offset box. Enter +26 in for the New DRO value and click
the SET button.

& > € A Notsecure| 192.168.7.2/#setup c = v @ &0 :
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Set Z DRO via G55

0 value
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The G55 WORK OFFSETS should be entered for X, Y, and Z and Tool 1 should be selected as
the active tool.

& > @ A Notsecure| 192.168.7.2/#setup G < &« @ a0

G Chuck Knighton P.. & Pocket NC-Google.. [ S5-Axis Deskiop CN. & My Open Cases|C. £ Machine Repairs-S.. 38 Private Spaces &2 ADP & Dashboard O Qverview | Betterme... » [ Other bookmarks

) »SETUP MANUAL PRODUCTION HISTORY CONFIG KINETIC
PENTA
WORK OFFSETS loGg
DRO ‘;:5:;':: G55 v 692 v TLO: Tool1 Position = 0 =
X 1773mm = = -8.732 [ -10.506 =~ E<| 0.000 e=-=X X 1.773 mm
Y -u458mm = 41104 [ 45.561 E(l- 0.000 o=¢ Y -4 .458mm
z  26000mm = -40289 [ -1.011 zcl- 0.000 = I -65.278 z<l E 26 .1000mm #
\ J
A 0000deg = 0000 | 0.000 - z<|-[ 0.000 o= z<] A 0.000deg
B 0000deg = 0,000 I 0.000 ch 0.000 - z<} B 0.000deg ™
=
TOOL OFFSETS

G1G8G10 G17 G20 G4O G43 G55 Rsssr IDLE o

00:00:00.1 g

GB4P0.00100.001 GI0 691.1 692.2 G4 GI...

The G55 values and the Tool Length Offset value will be used in the next section to evaluate the
G-Code created by DeskProto.



Section 14: Modifying the G-Code using the Penta Machine Company
Simulator to utilize TCPC.

These following steps are necessary when using the Pocket NC custom vise. The stock
material will not be centered around the machine center of rotation. Kinetic Control uses TCPC
(Tool Center Point Control) to translate the stock work center coordinates to the machine center

of rotation.

Post the g-code by clicking on the Post Processor icon.

-

@ DeskProto File Edit View Parameters Create Options Help
[ ] [ ] Mand

: ReB LB SIS

Project Tree
£5 Mandalorian Helmet

, 4b Rotary
, == Roughing

, %= Finishing

The next step is to load the program g-code into the Penta Machine simulator, which can be
accessed by clicking here.

Load the program into the Penta Machine simulator by clicking the G-Code tab.

C @ sim.pentamachine.com
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e
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EATA Penta Simulator v0.8.19

3CODE SUMMARY

%
2 G
3690 G94 G40 G17
4 G530 20

5 GO AD B0 x o
6 Goxo ¥io1

7 M z: 0.0000
b8 w A0
9 TaMe B: 0
i10 643

11 58500 M3
12 F20

14 GO A%0
15 GO X1 Y1
16 G120
17 Gl x-1
18 Gly-1
19 Gl X1
2 an

2 649
23 653 Go z0
24

25 M
£26 M30
27 %
28

v2-10


https://sim.pentamachine.com/

The Penta Machine Company simulator, version 0.9.0 and higher, now can convert g-code to
use TCPC.

Using this conversion process requires selecting the g-code where TCPC should be applied.
This process is easy when the roughing and finishing tools are the same. Below is an example
of the beginning and ending code for the Mandalorian Helmet. Select the code after the MO
(Change Tool) section. Select the code after the GO, rapid move, command and the G53 , move
in machine coordinates, command. The M9, turn mist and flood coolant off, is ignored by the
simulator.

Penta Simulator v0.9.2

PENTA

GCODE SUMMARY

1 %
2 (AXIS, stop)
3 (G-code created by DeskProto)
4 (Project: Mandalorian Helmet)
5 (Date: 2023-85-89 18:48)
6 (Block size X/Y/Z: 52.0@ / 52.80 / 52.8@ )
7  (Machine: Pocket NC V2-18 - mm)
i & G621 G698 094 G49 648 617 G91.1
9 (53 G@ Z@.
18 G53 G X63.5 Y63.5 AD B@ (Metric home)
i 1ll G55
12 G99 G0 X@ Y@ A@ BO
13 M@ (CHANGE TOOL) 49153 Z-8.125 BZ23.884 F15636.8
14 T1 M6 49154 Z-0.146 B17V.588 FZ2B851.5 A
i 15 G43 H1 49155 £-0.137 BB.244 Flel508.4
16 M3 59509 49156 Z-9.143 BO.20@ FlE616.1
17 G _X@. 000 Y3.175 741.77@ B34.975 439157 634
18 (94 49158 ¥1.163 Z-1.587 F258.0
19 Gl Z37.77@ F500.0 49159 693
) Z35.182 F375.0 49168 B114.321 F118.4
21 G693 49161 B156.092 F270.1
22 B56.418 F26.5 49162 BEZ03.908 F18E.8
23 694 49163 B245.679 F270.1
24 YZ.288 F375.@ 49164 B360.000 F118.4
25 G693 49165 6@ Z41.770
26 B34.925 F35.3 49166 94
& 49167 MO
49168 G653 GO Z@.
49169 (49
49178 AB. BO.

49171 G653 0@ X63.5 Y83.5 (Metric home)
A 49172 M30

49173 %

49174




Click the SHOW OPTIONS button (located in the upper right corner of the display).

[f) GCODE [F]MODEL

0.0000
3.1750
41.7700
0.0000
34.9250

Show Options

Scroll to the bottom of the SHOW OPTIONS and click the REPLACE SELECTION WITH TCPC
CODE.

FIIUe WIpuuns

] Snow Tuture onty

I Rapid Color
[ | Feed Color

Plot Offset (MM)
0

Camera

Smooth Camera Transitions

=

Controls Overlay
[ Aways show

Advanced

( REPLACE SELECTION WITH TGPC CODE )

Intarpret G code program with selected lines replaced with
bakad out linear position data (any arc movas or rotary
moves will be converted to multiple inear segments) using
TCPC so it can bs moved around using work cffsets. This
can ba useful when a post procassor outputs G code around
tha center of rotation, but you want to be able to mount your
part in a diffarent location and usa work offsets to spacify
where it is. This is not guaranteed to match the behavior
axactly, but can be helpful in certain situations. Note that this

can dramatically incraase tha size of your program.

Va-10



The simulator will now place an M428 (Enable TCPC) at the beginning of the tool operation
where TCPC should begin and an M429 (Disable TCPC) at the end of the tool operation where
TCPC should end.

Penta Simulator v0.9.2

PENTA

GCODE SUMMARY

1 %
Z (AXIS, stop)
3 (G-code created by DeskProto)
4 (Project: Mandalorian Helmet)
5 (Date: 2023-05-99 10:4@)
6 (Block size X/Y/Z: 52.00 / 52.00 / 52.0@ )
7 (Machine: Pocket NC VZ-1@ - mm)
i B GZ1 G99 G94 G49 G4@ G17 GI1.1
9 53 G@ ZO.
1@ G53 G2 X63.5 Y63.5 A@ B@ (Metric home)
i1l G55 329193 G1 X-@.18683 Z-1.57596 B353.23219 F3413
12 G99 G@ X2 YO A® BO 329194 G1 X-@.16992 Z-1.57788 B353.84141 F3413
M 13 M@ (CHANGE TOOL) 379195 G1 X-@.15298 Z-1.57961 B354.48448 F3233
14 T1 M6 329196 Gl X-2.13683 Z-1.58116 B355.0937 F3413.
i 15 G43 H1 329197 Gl X-@.11986 Z-1.58253 B355.70292 F3413
16 M3 59500 329198 G1 X-@.10287 Z-1.58371 B356.31214 F3413
17 LR X2 000 Y3.175 Z41.77@ B34.945 329199 Gl X-0.08508 Z-1.58472 B356.92136 F3413
18 379200 Gl X-@.06808 Z-1.58554 B357.53@58 F3413
19 69 329201 Gl X-9.05186 Z-1.58618 B358.1398 F3413.
20 Gl FBB3084550.38598 329202 Gl X-0.03495 7-1.58663 B358.78286 F3233
21 Gl X-21.62346 730.9677 F125 329203 Gl X-0.91792 7Z-1.58691 B359.39208 F3413
22 Gl X-20.14182 778.8458 F144.389349 329204 G1 X@ Z-1.587 B360.9013 F3413.33333
23 Gl X-20.51326 Z28.58285 B35.66614 F7G68.5018 379205 GO 741.77
Z4 Gl X-20.88126 Z28.31512 B36.48727 F768.5018 3292%
25 Gl X-21.24577 Z28.04266 B37.14842 F768.4972 3797207 O
26 Gl X-21.6@672 Z27.7655 B37.88955 F768.50189 A 329208 M9
329209 G53 G@ ZO.
329218 G49

3297211 A@. B@.

3292172 G53 G@ X63.5 Y63.5 (Metric home)
& 329213 M3@

329214 %

329215

[«




e The TCPC conversion process also interpolates B axis rotation moves to maintain the
tool point at the correct Z position as the B axis rotates. Below is the beginning part of
the code before the TCPC conversion. Notice that B begins to rotate from 34.925° and
move to 56.418°.

Penta Simulator v0.9.2

PENTA

GCODE SUMMARY

. ]
(AXIS, stop)
(G-code created by DeskProto)
(Project: Mandalorian Helmet)
(Date: Z0Z23-05-@9 10:4@)
(Block size X/YAZ: 52.0@ 7 52.88 7 52.88 )
{(Machine: Pocket NC VZ-18@ - mm)
G21 G9@ 094 G49 648 617 691.1
G53 6@ Z@.
1 G653 6@ X63.5 Y63.5 A@ B (Metric home)
i 11 G55
12 G980 G@ X@ YO A® B@
& 13 M@ (CHANGE TOOLY

S W0 oo~ bW

14 T1M6
i 15 G43 H1
16 M3 59500
17 GO X0.000 Y3.175 Z41.77€
18 (94

19 61 Z37.77@ F588.0
28 £35.182 F375.@

21 693
22 BS6.418 F26.5
23 (94

24 Y2.288 F375.0
25 693

26 B34.925 F

27 694

28 vo.sclF37s5.0
29 Gg

30 @iﬁlﬂﬂ@}35.3
31

32 Y-1.163 F375.@



When the code is converted to TCPC, several steps are added to the program to provide a
smooth transition from the start of the rotation to the end of the rotation (see below).

Penta Simulator v0.9.2

GCODE SUMMARY

% -
(AXIS, stop)
(G-code created by DeskProto)
(Project: Mandalorian Helmet)
(Date: Z2823-05-@9 10:48)
(Block size X/Y/Z: 52.8@ / 52.80 / 52.80 )
(Machine: Pocket NC VZ2-1@ - mm)
G621 G980 094 (49 G40 (17 G91.1
G653 0@ Z9.
G653 0@ X63.5 Yb3.5 AD BO@ (Metric home)
G55
G99 0@ X2 Y@ AD BO
13 M@ (CHANGE TOOL)
14 T1 M6
i 15 G43 H1 35 61

16 M3 59580
B34.925

(= = B ¥ (R PR LN ]

-~
[arpey—
NS

B45.30823
B46.04207
B46.78321
B47.52435
B48.26548
B49.00662
B49.74776
B50.4E8889
B51.Z23003
B51.97117
B52.71231
B53.45345
B54.19459
B54.93573

B ATA Y

24.68556 £25.0678
25.08775 124.7464
25.32575 Z24.4208
£5.63951 Z£24.9912
25.94899 773.7575
26.25417 723.4199
26.55486 £23.0784
-26.85116 Z22.7329
27
27
27
27
28
28
28
29

17 G@ X9.000 Y3.175 Z41.77@
18 M4Z28

19 G693

208 Gl FEE3084550.38598
21 Gl X-Z21.62346 Z30.9677 F1Z5 41 61
22 Gl X-20.14182 Z2B8.8458 Eldd B394 42 Gl
23 61 X-20.51326 ZZB.5BZ8
24 Gl X-Z20.88126 Z28.3151F
25 Gl X-21.24577 ZZ28.842
26 Gl X-Z1.6e867Z2 Z27.7655) B3V 88955 Ff 46 @1
27 Gl X-Z21.96406 ZZ27.4836p B38.63069
28 Gl X-22.31772 Z27.1972p B39.37183
29 Gl X-Z2Z2.66765 Z726.9063¢ B40.1129%6
38 Gl X-23.91378 Z26.61088 P

.14296 Z22.3837
43022 Z272.0308
71289 Z721.6741
.99@93 721.3138
20428 Z220.9500
.5329 776.58268
L79675 720.2118
.@5578 Z19.8377
-29.30995 719.4682
2.288 F422.77313

Mandalorian Helmet.ngc oy




Next select your model of Pocket NC. First click the Program Stop button and then click on the
Model tab in the lower right corner.

C @ sim.pentamachine.com o % »0@® :
G Chuck Knighton_.. & PocketNC - Goog... [B] 5-Axis Desktop C.. @ My Open Cases|.. €» Machine Repairs-.. 3¢ Private Spaces 4» ADP 40 Dashboard (@) Overview | Better. Repair Cost Sheet.. [ VINV2 Repair Trav... [B How to install Mic. » | B Other Bookmarks
o)
peus Penta Simulator v0.8.19 focove fMooEL < @
SUMMARY

(AXIS, hide)
G21 (DESKPROTO)

an: )
690 G4 G49 G40 G17 G91.1 X:  0.0000
653 GO Z0. ¥: 38.1000
G53 GO X63.5 Y63.5 A BO (METRIC HOI 2:  0.0000
610 L2 PZ X0 Y56.871 20 A: 0.0000

B:  0.0000

690 GO X0 YO AD B0
MO (CHANGE TOOL)
1 M6

643 240 H1
3 59500

GO X0.000 Y38.001 242.493 B20.353
94

G1 737.993 F500.0

18 735.905 F375.0
19 693

20 836.890 F34.2
21 G4

22 Y37.323 F375.0
23 693

24 B20.353 F45.6
25 G

26 Y36.488 F375.0
27 G

28 B36.890 F45.6
9

694
¥35.653 F375.0

693
820.353 F45.6

94
Y34.818 F375.0

G
836.890 F45.6
694

¥33.983 F375.0
693

YL T T T

820.353 F45.6
¢

42 Y33.148 F375.0
LERe:

44 B36.890 F45.6
45

e

Configure the Penta Machine simulator by entering the Tool Length Offsets and the G55 work
offsets. Click on the SUMMARY tab.

Penta Simulator v0.8.19

SUMMARY

Found 4 codes on 5 lines that
aren't implemented in the
simulator. A real Penta machine's
behavior may differ from what is
shown. Check the intended usage
of each code below.



The Tool Length Offset and the G55 Work Offsets were determined in Section 13. By
default, the Pocket NC V2-10 machine uses the Long Tool Holders.

Penta Simulator v0.9.2

PENTA

GCODE SUMMARY

Found 3 codes on 3 lines that aren't implemented in the
simulator. A real Penta machine's behavior may differ
from what is shown. Check the intended usage of each
code below.

MO's intended usage: Pause program.

M2's intended usage: Turn both mist and flood coolant
off.

M30's intended usage: End the program. Pressing
cycle start will start the program at the beginning of the

file.
L] 339753 lines
L ] Approximately 3 hours 47 minutes 2 seconds to run.
L ] Encountered G21 on line 8. Setting units to millimeters.
L] Using tool 1
:
o Tool 1 Diameter 3 1750

i ] Tool 1 Holder Short Long

G55 Work Offsets
X




Click the Program Run button to accept the values.

Click the Play button to run the program.

The Camera Options button makes it easy to view the desired details. Click on the Camera
Options button and select the BASE option to focus on the part being machined.

(fJGCODE [fJMODEL o (7]

®

Base

Part

Spindle
Table

<y, Tool

“ Trunnion




Under Show Options select Show future only and deselect Show past only.

Hide Options

Automatically update lines
Isolate Playback Slider

[ Show time window

10

[J Show past only
Show future only
I R-=pid Color
[ ] Feed Color

Plot Offset (MM)

[a |

Select the Top view of the part. Then select the Orthographic view to provide a clearer
illustration of the tool paths.

[f)GCODE [fJMODEL < (7]

Auto

Perspective

(Drthngraphic

Always use an orthographic projection, so parallel lines
always look parallel regardlass of distance.




The simulator view should look similar to the image below as the program starts.

The below view of the simulator shows the finishing tool paths.




Now is the time to save the modified g-code. Click the simulator’s STOP button. Click on the
GCODE tab and locate the file name pane in the bottom left hand corner of the simulator.
Modify the g-code name by adding a “- TCPC” to identify it as modified code and click the
download icon. The modified g-code will be stored in your computer's DOWNLOADS folder.

Penta Simulator v0.9.2

UMMARY

FEQ IO TS U2 T e T A s UUTE L

329865 Gl X4.3/069 ZB.51744 B33Z2.7B53B F3233.68421
329866 Gl X4.31629 ZB.54694 B333.19887 F3233.68421
329867 Gl X4.2538 ZB8.575399 B333.61876 F3Z233.68421
379868 (1 X4.15679 ZB.6Z2853 B334.2B355 FZV92.72727
329869 (1 X4.05913 ZB.67998 B334.9286Z2 FZ925.71429
329870 Gl X3.96084 ZB.7303Z2 B335.60441 FZ7V92.72727
329871 (1 X3.86192 ZB.77955 B336.24947 FZ2925.71429
329872 Gl X3.7624 ZB.82766 B336.92526 FZ792.72727
329873 Gl X3.73631 ZB.BB431 B337.18733 F4096
329874 Gl X3.7@976 ZB.9409Z B337.47184 F3B40
329875 Gl X3.068275 ZB.99748 B337.7370Z F4096
329876 Gl X3.65529 79.05398 B338.02073 F3B40
329877 Gl X3.64155 79.08268 B33B.15784 F5585.45455
329878 Gl X3.6277 Z9.11137 B338.29503 F5585.45455
329879 61 X3.61373 79.14004 B338.43381 F5585.45455
329880 (1 X3.59964 79.1687 B338.571 F5585.45455
379881 (1 X3.54999 79.23707 B33B.9BEB@E F3233.684721
329882 Gl X3.49954 79.3@519 B339.37985 F3413.33333
329883 Gl X3.44829 79.37307 B339.79174 F3233.68421
329884 Gl X3.39625 79.44069 B340.20443 F3233.68421
329885 Gl X3.31824 79.5@917 B34@.75464 FZ792.72727
379886 Gl X3.23922 79.57703 B341.30634 FZ792.72727
329887 (1 X3.15921 79.64424 B341.85883 FZ7V92.72727
379888 (1 X3.07821 79.7108 B342.40972 FZ792.72727
329889 61 X3.03711 79.74311 B34Z2.6941 F3B48

329890 (1 X2.99578 79.77525 B34Z.9608E F4896
329891 Gl XZ2.954Z2 79.8072Z B343.2438 F3840

329892 Gl XZ2.91239 79.83901 B343.58978 F4096
329893 Gl XZ.871@7 Z9.873Z8 B343.7936Z2 F3B40
329894 Gl XZ.82948 79.9@738 B344.8597Z F4096
329895 (1 XZ2.78764 79.94131 B344.34356 F3B40
329896 (1 X2.74553 79.97506 B344.68967 F4896
329897 (1 XZ2.68254 710.02764 B345.02206 F3233.684721
329898 (1 XZ2.61893 710.@7983 B345.43475 F3233.6884721
329899 01 X2.55471 Z1@.1316Z B345.84744 F3233.684721
329900 Gl XZ.48988 71@.18301 B346.26@13 F3233.6847Z1
329901 G1 XZ.44463 Z10.20991 B346.52609 F4896
329902 Gl XZ2.39918 71@.23661 B346.B8098 F3840

329903 Gl XZ2.35353 Z1@.2631 B347.0757E8 F4096

329904 61 XZ2.3@768 Z10.28939 B347.35949 F3840
329905 61 XZ2.23666 71@.3199 B347.77229 F3233.68421
329996 61 XZ2.16532 71@.3499Z B34B.18499 E3733.68471

329987 01 XZ2.09366 Z1@.37945 B348.59768 F .BB421
379908 1 Y7 MP1AG 71 AARAR RIAQ M1AI7 EI?R 21

Mandalorian Helmet - TCPClngc




Section 15: Run the G-Code Program on the Pocket NC
1) Navigate to the PRODUCTION tab on Kinetic Control.

2) Select the File Upload icon in the lower left hand corner of Kinetic Control and choose

the g-code file.
3) Finally, select the file to run from the File Folder icon.

K@\) SETUP MANUAL HISTORY CONFIG KINETIC
PENTA
SPINDLE e FEED DRO CONTROL
X 63.500 mm @ orTionaL sTOP
<
& < & %%
ch\ o’a Aos\ '% Y 63.500 mm  maxveocity o
° o
100%
0 0 z 76.725 mm
RPM MM/MIN MAX RAPID
o A 0.000 deg ® )
" 100%
TEMpgraTUR® SURgace spee® B 0.000 deg FEED RATE 5
100% h
SPINDLE RATE
9
100%
G-CODE E]

* No File Loaded

: I

Once the program is loaded into Kinetic Control, click the Cycle/Start button on the
PRODUCTION page. Kinetic Control will measure a Tool Length offset for Tool 1 if M6 is
enabled.

I\ Click the FEED HOLD button right after program starts. (If M6 is enabled, wait until the
Tool Length Offset function completes first).




Advance the program using the STEP button until the tool approaches the stock as shown
below. Notice that the tool is above the top surface of the stock. This was accomplished in
STEP 11 for defining the BORDERS of the tool movement.

It is important to attend the Pocket NC as it begins an untested program.

I\ Be prepared to press the red E-STOP button if the program behaves in an unplanned way
to prevent damage to your stock, your tool, your vise, or the Pocket NC.

Resume the program by clicking the CYCLE/START button on the PRODUCTION PAGE.
CONTROL

@ orTiONAL STOP



Section 16: Rotary milling process on Pocket NC V2-10

The DeskProto g-code begins by removing the corners of the cube stock. The initial corner
removal might not be symmetric since the size of the cube stock was an approximation.

Trimming Corners




Roughing Cut




Finishing Cut

Removing Remaining Skin




Finished Mandalorian Helmet




s
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Conclusion

The purpose of this tutorial was to familiarize you with the functionality of the DeskProto CAM
software and how to create rotary tool operations that work with the Penta Machine Company
Pocket NC 5 Axis Milling Machine. A more refined part can be created by reducing the distance
between toolpaths (stepover) and the stepsize along toothpath settings (smoothing). This
tutorial was created to provide experience with the DeskProto CAM software and the Pocket NC
milling machine within a reasonable cutting time



https://www.deskproto.com/
https://www.pentamachine.com/pocket-nc
https://www.pentamachine.com/pocket-nc

