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End-User Software License Agreement

This MecSoft Corporation's VisualTurn End User Software License Agreement that accompanies the

Visual Turn(TM) s off tt waarreed ) p raorddu ¢ t e |( &itSeod document ati c
"Software" shall also include any upgrades, modified versions or updates of the Software licensed to you by
MecSoft.

MecSoft Corporation grants to you a nonexclusive license to use the Sddiwcaf@ocumentation, provided that
you agree to the following:

1. USE OF THE SOFTWARE.

You may install the copy on multiple computers. You may not have more than the legally purchased number of
licenses of Software running concurrently at one time.

2. COPYRIGHT.

The Software is owned by MecSoft Corporation and it
are the valuable trade secrets of MecSoft Corporation and its suppliers. The Software is also protected by United
States Copyright Lawral International Treaty provisions. You must treat the Software just as you would any
other copyrighted material, such as a book. You may not copy the Software or the Documentation, except as set
forth in the "Use of the Software" section. Any copies jlat are permitted to make pursuant to this Agreement

must contain the same copyright and other proprietary notices that appear on or in the Software. You agree not to
modify, adapt, translate, reverse engineercampile, disassemble or otherwise attetaptliscover the source

code of the Software. Trademarks shall be used in accordance with accepted trademark practice, including
identification of trademark owner 6s name.

Trademarks can only be used to identify printed output produced by the SoftwdreisSuaf any trademark does
not give you any rights of ownership in that trademark. Except as stated above, this Agreement does not grant you
any intellectual property rights in the Software.

3. TRANSFER.
You may not rent, lease, sublicense or lend then&oé or Documentation.
4. LIMITED WARRANTY.

MecSoft Corporation warrants to you that the Software will perform substantially in accordance with the
Documentation for the thirty (30) day period following your receipt of the Software. To make a warranty cla
you must notify MecSoft Corporation within such thirty (30) day period. If the Software does not perform
substantially in accordance with the Documentation, the entire and exclusive liability and remedy shall be limited
to either the replacement of tBeftware or the refund of the license fee you paid for the Software.

MECSOFT CORPORATION AND ITS SUPPLIERS DO NOT AND CANNOT WARRANT THE
PERFORMANCE OR RESULTS YOU MAY OBTAIN BY USING THE SOFTWARE. THE FOREGOING
STATES THE SOLE AND EXCLUSIVE REMEDIES FORMECSOFT CORPORATI ONOG S
SUPPLI ERS® BREACH OF WARRANTY. EXCEPT FOR THE FOI
MECSOFT CORPORATION AND ITS SUPPLIERS MAKE NO WARRANTIES, EXPRESS OR IMPLIED, AS

TO THE NONINFRINGEMENT OF THIRD PARTY RIGHTS, MECHANTABILITY, OR FITNES FOR

ANY PARTICULAR PURPOSE. IN NO EVENT WILL MECSOFT CORPORATION OR ITS SUPPLIERS BE
LIABLE TO YOU FOR ANY CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES, INCLUDING

ANY LOST PROFITS OR LOST SAVINGS, EVEN IF A MECSOFT CORPORATION REPRESENTATIVE
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HAS BEEN ADVISED OF THE POSSIBLITY OF SUCH DAMAGES OR FOR ANY CLAIM BY ANY
THIRD PARTY.

Some states or jurisdictions do not allow the exclusion or limitation of incidental, consequential or special
damages, or the exclusion of implied warranties or limitations onltwgvan implied warranty may last, so the

above limitations may not apply to you. To the extent permissible, any implied warranties are limited to thirty
(30) days. This warranty gives you specific legal rights. You may have other rights which varyatento state

or jurisdiction to jurisdiction. For further warral
Support.

5. GOVERNING LAW AND GOVERNING PROVISIONS.

This Agreement will be governed by the laws in force in the State of Cadifextluding the application of its
conflicts of law rules. This Agreement will not be governed by the United Nations Convention on Contracts for
the International Sale of Goods, the application of which is expressly excluded. If any part of this Agieement
found void and unenforceable, it will not affect the validity of the balance of the Agreement, which shall remain
valid and enforceable according to its terms. You agree that the Software will not be shipped, transferred or
exported into any country arsed in any manner prohibited by the United States Export Administration Act or
any other export laws, restrictions or regulations. This Agreement shall automatically terminate upon failure by
you to comply with its terms. This Agreement may only be niedliin writing signed by an authorized officer of
MecSoft Corporation.

6. U.S. GOVERNMENT RESTRICTED RIGHTS

Use, duplication, or disclosure by the government is subject to restrictions as set forth in subparagraph (c) (1) (ii)
of The Rights in Technical D@ and Computer Software clause at DFARS 2527273 or subparagraphs (c) (1)

and (2) of Commercial Computer Softwdr&estricted Rights at 48 CFR 52.229, as applicable. Manufacturer

is: MecSoft Corporation, 18019, Sky Park Circle, Suite KL, Irvinei®26146386, USA.

Unpublished rights reserved under the copyright laws of the United States.
MecSoft Corporation

18019, Sky Park Circle, Suite KL
Irvine, CA 926146386

VisualTurn is a registered trademark of MecSoft Corporation
© 1998006+, MecSoft Cegporation

Trademark credits

Windows is a registered trademark of Microsoft Corporation
Pentium is a registered trademark of Intel Corporation
Rhino is a registered trademark of McNeel & Associates.
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Welcome to VisualTurn

Welcome to VisualTurn and thank you for choosing one of most powerful and easy to use 2 Axis turn
packages on the market today.

VisualTurn is a unique, Windowsased CAM product that seamlessly integrates toolpath generation
and cutting simulation/verification, i n one peé
machining technology capabilities enable you to produce toolpaths that you can send to the machi
with utmost confidence. A simple and wplanned user interface makes VisualTurn suitable for use on

the shop floor.

VisualTurn is a machining program targeted at the typical lathe machinist. It is ideal for machining
cylindrical parts on the lathe. #tan import Rhino, STL, IGES, STEP, DXF/DWG, VRML, and Raw
Triangle files.

Solid models, surface models and faceted models can be imported into VisualTurn, and a wide selection
of tools and toolpath strategies to can be defined when generating toolpegbs tdolpaths can then be
simulated and verified, and finally pgstocessed to the controller of your choice.

About This Guide

This guide is designed to introduce fitshe users to VisualTurn 1.0. The first part describes aspects of
the user interfaganachining strategies, and turning types. This is followed by several tutorials designed
to familiarize you with the main features of VisualTurn.

In addition to the information provided in this guide, see the cosengitive online help for more
comprelensive explanations. You can also look at the models included Trutbeals folder.

Computer Requirements

Intel Pentium compatible computer
Windows 98, NT, 2000, ME, or XP with at least 256 MB RAM.
OpenGl-compatible graphics card, displaying at leas060 colors

Approximately 50 MB of hard disk space.
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Installing VisualTurn

To install VisualTurn software, follow these instructions:
1. Insert the CBROM into the CD ROM drive.
2. The setup program will automatically launch once the computer detects the CD.

3. If the program is not automatically launched, browse the CD using the Windows Explorer
program and double click on th@unch program found in the CD. This will launch the screen
shown below:

INSTALL XPERTD
INSTALL MCU
VIEW OUR WEBSITE
_HOW To R E_:‘_VG:IAS'-"T.E R

“GONTACT US

VisualCAM

Step 1: Install Drivers (Required)

VisualTurn shipswithamad war e security device called the sc¢
25-pin connector that connects to the parallel port of your computer, or a USB key that plugs into any
USB port on your computer. You will have to install the drivers to allasualTurn to communicate

with this security device as the first step. Click onltistall Drivers button on the installation screen

and follow instructions to install the drivers.
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USB Port Security Key Parallel Port Security Key

Note: Plug the lardware key into your computer only after you complete installation of all software.

Once you have installed the drivers and the software you can attach the key to your computer.

1 If you have a parallel port security key and if you have any other desiich, as a printer,
connected through the parallel port, disconnect the device(s) and connect the VisualTurn security
key to the port. Then reattach the connector of the original device(s) on top of the security key;
the device(s) will continue to operais before.

1 If you have a USB port key, attach the key to any free USB port on your system

Make sure that the VisualTurn hardware key is connected to the computer. VisualTurn will not operate
correctly if the security key is not connected to the computer!

Step 2: Install VisualTurn (Required)

Once you have installed the hardware key drivers and attached the key to your computer, you can install
the VisualTurn product by clicking on the Install VisualTurn button on the main installation screen.
Follow the instructions to complete the installation. The install program will install all the files
necessary for the proper functioning of VisualTurn but also will make necessary registry modifications
on your computer.

Note: Make sure you have privileges to nfgdhe system registry before you install VisualTurn.

Step 3: Install Other Products (Optional)

Once you have installed VisualTurn you can optionally install MCU and/or Xpert DNC. These are two
third party products that are included with VisualTurn.

1 The MCU or Meta Cut Utilities product is a baplot viewer that allows the user of VisualTurn
to view the generated-Gode graphically. This can be useful in making sure the posted output is
correct before sending it to the machine tool.

1 The Xpert DNC poduct is a single port DNC product is a communication program that allows
you to send &ode files via DNC or Direct Numerical Control from your computer to the
controller of the machine tool.
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Step 4: Registering VisualTurn (Required)

Upon successful stallation, you can run the full VisualTurn version 50 times or for 30 days without
registering the product. After this period, VisualTurn will not operate anymore. VisualTurn needs to be
registered with MecSoft and valid license codes obtained befar li@come operable again.

To register VisualTurn, launch the product. Once VisualTurn is loaded and ready, you will see the
Enter License Codesdialog shown below. You can alternatively access this dialog by selecting the
Help option in the menu bar arahoosing Register VisualTurn. Thiies Left field indicates the
number of times you can run VisualTurn before it starts operating in demo mode.

Enter License Codes
IRl
f -Q). b

‘v

Copyright 1998-2006+
MecSoft Corporation

alTurn 1.0

Dongle ID
|1 1132356639-101130005217501891-R

License Type: IRegistered Copy

Tries Left: |0

Days Left: IU Code O: |2992?32

Network Licenses Left: I Code 1: |1 023441221

Request License Codes .. I Hegister | Cancel Help

Note: This registration dialog can also be invoked from the Help item in the VisualTurn menu bar.

To obtain license codes you must register the product using the Web form available at
www.mecsoft.com. You can automatically launch this web form by selectinfeheest License
Codesbutton in the dialog. If you have purchased the product directly from Mec8gibfation, you

will have to provide the purchase invoice number before you can be licensed. If you have purchased the
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product through an authorized MecSoft reseller, please obtain the license codes from your reseller. In
addition to this information maksure you also provide the Dongle ID that is shown on the registration
screen.

Network Installation of VisualTurn

If you have purchased a network license of VisualTurn please follow the steps outlined in Appendix |
for proper installation of the netwoenabled hardware key.

Troubleshooting VisualTurn Installation

If you have followed the installation steps outlined in the installation section correctly and are unable to
load and run VisualTurn follow the troubleshooting steps outlined in Appendixcdrtect the problem.

Running VisualTurn

Click on the WindowsStart button and selecPrograms. Point to the program group containing
VisualTurn. The name of this program group will MésualTurn 1.0, unless you specified otherwise
during setup. Once yduocate the program group, select it and then s#iscialTurn 1.0.
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VisualTurn User Interface

VisualTurn adheres to the Windows standard for user interface design. All functions can be accessed
from the menus, and common functions are accessible \l@taoons. Most user interface settings are
modal-Vi sual Turn Arememberso these settings and t
you change them.

The main VisualTurn user interface objects are described below:

Standard Bar: File load/save, layer and Command Window: Enter values
selection control, and more manually, or displays calculated value

';' Tutorial-1Completed.vtp:1 - MecSoft YisualTurn 1.0 Evalustion Copy = |EI|}_|
Nle Edit Yiew Measure Stock K-Base Tool FeedsfSpfeds Turning Hole Making Post Process Reports Preferences
Help
7 | 3 Default Bl 0
 Select geomet L=
g Y £
Q| Geometry Bar: Create and 5
. . W)
Ql|® » n|M B »w «|HF edit points, curves, and—%5_ - =
surfaces =S R
Q b sctop | B Tools @ mops (P stock I | o
[=- ﬂ Turn Cylinder Stock HH a2
: ©OD Roughing M Bar: 9 ),/?
OD Finishing easurementBar:___| £ 4£¢ &%
= Face Finishing Measures dimensions ]
— [
IS
b 4 q
b =)
KA o
&
) 3
@ gWser: Displays geometry, 73
- - . D)
O machining operations, tools, z
and stock removal simulation =
v w
\ Finish Tool(0.010,55.000) | BER 4

-

View Bar: Zoom, pan, rotate, standard \ Status Bar: Displays current function or
views, display/hide functions prompt, active tools, units, snaps, and
cursor location

Note: You can control the display by selectvigw / Toolbars

10
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VisualTurn Browser Window

The Browser is a dockable window that allows management of various entities or objects that can be
created in VisualTurn. This window is the principal window thfougth the user interacts with

VisualTurn to program toolpaths. By default, this window will appear docked on the left hand side of
the VisualTurn display when the product first comes up. This window can be undocked and moved to
different locations othe main screen.

This window has four main modes of operation represented by tabs at the top of the window. These are
Setup, Tool, MOpsandStock. Selecting each of these tabs allows different views of objects in the
VisualTurn databasen addition eactiabbed view also incorporates a context sensitive toolbar at the

top. These toolbars are groups of functions that are associated with the type of object(s) in the tab.

G| ZPm @ P
B Sctup |B Tools |G MOps IJ Stock |
=il Setup

=-(B Surfaces/Meshes

- ey Meshi

[+ @ Curves

‘(8 Turn Cylinder Stock

For an indepth description of each of the buttons in the toolbars pleaseadfer anline help of the
product.

VisualTurn Toolbars

VisualTurn comes with a set of toolbars with various functions to help the programming. You can
toggle toolbars by selectingiew -> Toolbars in the menu bar and selecting the desired toolbar. A
de<ription of each of these toolbars and their buttons is described in the Appendix of this document.

| View | Measure Stock K-Base Tool Feeds/Speeds Turnim

| Toolbars Standard Bar
@ Zoom In Yiew Bar

@ Zoom Out Measurement Bar
?@ Zoom Box Status Bar
: Center Geometry Bar
: Fit ‘ Browser
| Bm Repaint Command Window

11
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VisualTurn Workflow

The manufacturing process aims to successively reduce material from the stock model until it reaches
the final shape of the desigh@art. To accomplish this, the typical machining strategy is to first use
large tools to perform bulk removal from the stock (roughing operations), and then use progressively
smaller tools to remove smaller amounts of materialijpreh operations). Whethe part has a uniform
amount of stock remaining, a small tool is used to remove this uniform stock layer (finish operations).

Load Part & Stock

Create Roughing
Operations

Simulate Material

Removal

v

Create Prd-inish
Operations

Create Finishing
Operations

v

Output Toolpaths
to Machine

This machining strategy is what you program using VisualTurn. You can also simulate mateviadlre
to visualize how the stock model will look at any time during the process. This provides valuable
feedback that can help you choose the most appropriate machining strategy.

12



Version 1.0

Typical Scenario

Rough machining can be done Rgughing operations, using turning tool with a relatively large nose
radius. These rough operations can be followed by subsequent roughing operations, either using the
same tool or a smaller tool.

Final finishing of the part can then be performed by using one or Rioighing operations. Finishing
operations typically use tools with smaller nose radius so as to obtain a better surface finish and tighter
tolerance levels.

Depending on the geometry of the part and/or machining operations déSnmu/e Roughing
Groove Finishing, Follow Curve, Threading and theHole-Making operations can be considered.
After completing all the machining operations, the final part is cut off from the rest of the bar stock by
using thePart-Off operation.

Once all of the operations are completed) gan go back and review the operation sequenaadey

and/or change operations if desired, simulate the material removal, anorguess the toolpaths. The
Browser can be used to manage these operations.

Programming Workflow

Once the part is loadethe typical workflow is reflected in the layout of the tabs and toolbars of the
Browser window. The workflow is designed to allow the user to work starting from the left most tab
and ending at the right most tab. Additionally each of the functionsagh ef the toolbars
corresponding to each tab is also best accessed in order from left to right.

Thus the user typically would start with tBetuptab and access each of the buttons, optionally, in the
toolbar that appears when this tab is selected ineseg from left to right. Once the setup functions are
completed, the user will then proceed to Tle®ls tab to create, select and save tools to be used in the
machining. After this the user will proceed to M®ps or MachiningOperatiors tab and commece
programming the part. Once a program is completed the user can switclstoak&ab to perform the
material removal simulation and/or the tool animation to preview the toolpath before sending it to the
machine tool.

13
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Step 1: Setup before prograning Step 2: Create, select and save tools
p.o JERRe ARl RAE RS ol B-@HE
B sctup IB Tools |G MOps I@ Stock | M sctup B Tooks l@ MOps l@ Stock |
=l Setup =5
E]E, Surfaces/Meshes Rough Tool
Ly Meshi & Finish Tool
@ Curves
‘(8 Turn Cylinder Stock
Step 3: Create machining operations Step 4: Simulate machining operations

B S|P -Ba -2 @ > uME» «HFT

@ sctup | B Toos (B MOps I@ Stock | W sctup | B Tools | Mops @ Stock |
i Q Machine Setup = (8 Turn Cylinder Stock
E]@ Machining Operations """ & OD Roughing

: g8 QD Finishing

M setmCs S
L s g8 Face Finishing
@[3 0D Finishing

-2 Face Finishing

PostProcessing

Once the machining operations have been created and verified, they can be post processed to create C
cock files. These &ode files can then be sent to the controller of the machine tool to drive the actual

machine tool.

14
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Machining Methods

There are two major classes of machining operations that can be created in Visuallunmg and
Hole-Making. Turnng operations are used to remove material from cylindrical shaped stock on a lathe
machine to get the desired shapes. Héking operations are used to create axial hole features in the
part.

Turning Operations

Turning operations are operations usedreate the shape of the part. AlaRis turned shapes can be
represented as a surface or solid of revolution. Turning operations are used to create the shape out of a
initial cylindrical stock model.

The various types of operations available in ViSuah are described below:
Roughing

This operation is typically performed to remove material from the stock, thus is characterized by
larger depth of cuts. Typically material is roughed out in multiple cuts. This type of machining is
very efficient forremoving large volumes of material, and is typically performed with a large radius
tool. Roughing is typically followed by finishing toolpaths.

Both part and stock geometry are used to determine the regions that can be safely machined.
Roughing can be of §pes:OD Roughing, ID Roughing, andFront Facing (Face Roughiny

Hl

J

VY

Outer Diameter (OD) Roughing Inner Diameter (ID) Roughing

15
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Face Roughing

Cut patterns: Two types of cutting patterns are availaligrear (parallel to the Zaxis), Offset
(parallel to the part region).

Roughingi Linear Roughingi Offset

16
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Finishing

This operation is performed after roughing operation. Only the part geometry is taken into
consideration in this maming operation and is offset to calculate the finishing-f@dh. This

operation is characterized by smaller depth of cuts to obtain tighter tolerances and better surface
finish.

OD Finishing ID Finishing

Face Finishing

17
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@ Groove Roughing

This operation is performed to machine grooves on the part. The grooves are typically used to
slide/fit one part into another to obtain the required assembly.

1

Il

E’ Groove Finishing

This operation is used to finish the grooves. This operai@erformed after the Groove Roughing

operation.

18
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ﬂ Follow Curve

This operation is performed in difficult to reach areas. The tool is driven about the curve with no
offsets applied to the curve.

@ Threading

This operation is performed to wotane threads on the part. Threads are used as fasteners for
assembly purposes.
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E Part Off

This operation is performed to cut off the finished part from the rest of the bar stock.

All the turning operations as mentioned aboweeptPart Off, can be carried on theuter Diameter,
Inner Diameter or theFront Face of the workpiece.

Hole-Making Operations

Hole making operations in a&Xis turning machine are always performed axially. That is only holes
that are aligned with thetation axis of the part and also on the front face of the part can be created. An
example of an axial hole is shown below. The part is chucked on the lathe as usual andrtakingle

tool is moved along the axis of rotation to create the hold.
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Thevarious types of holenaking operations available in VisualTurn are described below:

Drilling - The following drill cycles are available:
Standard: Used for holes whose depthless than three times the tool diameter.

Deep: Used for holes whose depth is greater than three times the tool diameter, especially when chips
are difficult to remove. The tool retracts completely to clean out all chips.

Counter Sink: Cuts an angular @ming at the end of the hole.

Break Chip: Similar toDeepdrilling, but the tool retracts by a set clearance distance.

Tapping

A Tap cycle is used to drill threaded holes in the, mdotkwise or counteclockwise.

Boring

A Bore cycle is used to form shapes inside a hole. The following boring cycles are available:

Drag: The tool is fed to the specified depthtlae controlled feed rate. Then the spindle is stopped and
the tool retracts rapidly.

No Drag: The tool is fed to the specified depth at the controlled feed rate. It is then stopped to orient
the spindle, moved away from the side of the hole and thexcted.

Manual: The tool traverses to the programmed point and is fed to the specified depth at the controlled
feed rate. Then the tool stops and is retracted manually.

b
ReverseBoring

This is simply a Bore cycle in the reverse direction. The spindle is oriented to the specified angle and
moves rapidly to the feed depth and moved to the part. The spindle is turned on and the cycle is
started.
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Key Concepts in VisualTurn Programmin

Before attempting to use VisualTurn there are a few key concepts that are used in VisualTurn that need
to be understood. Some of these concepts will be familiar to lathe programmers and are explained here
because they are essential for the proper us&sailTurn.

Turning Coordinate System

CNC turning centers use the Cartesian coordinate system for programmed coordinates but they are
typically different from that used in milling. Turning centers follow the convention that axis of rotation
that is aliged with the spindle is designated as the Z axis. Secondly the axis perpendicular to this axis
along which the tool travels to cut into the stock is designated the X axis. Thus the part is rotated about
the Zaxis of the lathe machine. Moving the tool rajothe Zaxis provides the direction of feed and
moving it along the Xaxis provides the depth of cut. This is shown below.

v
N

VisualTurn Default View

VisualTurn uses the Top view as the default view. This top view is additicellp to be aligned with

the turning coordinate system. That is the origin of the screen is located at the center of the screen anc
the Z axis goes from left to right and the X axis goes from bottom to top. This display setup is not
typical in design syems where the Top view is aligned with the XY axes of the world coordinate
system. This view setup is used in VisualTurn to allow the turning center programmer to work in
turning center coordinates rather than in the XY coordinates of the design system.

It should be noted that this convention might sometimes be disorienting for users who are used to
visualizing their design parts in the normal XY aligned display rather than the ZX aligned display.

Note:Vi sual Turndés Top vi ethe ZK srnibgycenrecdoadindtetsystarh.i g n e d
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Part Geometry

VisualTurn requires regions/curves that define the part geometry. Since all parts that can be created in a
2-Axis turning machine are solids of revolutions, it is enough to describe the profileetbds$ to be
revolved to create this shape. The profile can be created in VisualTurn as a region or curve.
Furthermore VisualTurn places a further restriction that these part regions need to be constrained to lie
only in the first quadrant of the ZX plan@hat is, one end point of the region must touch the X axis and

the other end of the profile should touch the Z axis. VisualTurn will be unable to process a part region

that does not follow these restrictions.

.

Valid part region: Region correctly ptisned in the first ZX quadrant touching both the X and Z a

. |

Invalid part regions: Region is not touching the X axis and/or Z axis

Note: Part regions need to be constrained to the first quadrant of the ZX coordinate system.
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Part Regions can benported or can be created within VisualTurn using the Geometry creation and
editing tools of VisualTurn. You can select a part of the region or the whole region for machining
purposes. Th&eometry Bar contains all the tools you need to create regionaddition to other types

of geometry. It is located to the right of the graphics area. If you do not see this toolbaryieslett
Toolbars / Geometry Bar.

Selecting Regions

Regions must be selected in order for them to be used in an operation.Cae@gion does not make
it active; you must use one of tBelect Regiongools before creating the toolpath.

Region selection tools can be accessed fronBtiect Regionscon. These tools are also available in
theMops tab.

K L = Def:
Ly Single

~1 Rectangle

R

Palyaon
iy al
ﬁ Mone

When selected, a region is highlighted in yellow (depending on the color preferences set). Note that any
selected regions remain active until deselected, so when you want to activate different regiomsde s
deselect any you do not want.

The following region tools are available:

Single: You can glect existing regions by picking them manually. Multiple regions can be selected
by pressing Cirl.

Rectangle:Selects all regions within a defined rectangle.
Polygon: Selects all regins within a defined polygon.
All: Selects all regions defined in the model.

None: Deselects any selecteegions.
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Using 3D Geometry as Part Geometry

VisualTurn has the capability of extracting 2D profile from a 3D geometry. Since VisualTurn uses wire
frame geometry (regions) to define the part geometry, created or impelteg@metry cannot be used
directly. Using theSlice and Resolve Part Regiontools provided in theSetup tab toolbar of the
browser window the user can easily create 2D geometry that can then be used as input to the VisualTurn
toolpath generation methods. T&kce button slices théput 3D model with and infinite XZ plane and
creates one or more regions/curves in VisualTurn. Résolve Part Regionbutton extracts a part

region that is completely inside the first quadrant of the ZX coordinate system by either trimming the
region @ainst the axes and or extending the ends of the regions to the closest axes. Once resolved thes
part regions can then be used as part geometry for the VisualTurn toolpath generation methods.

Note: Refer to Tutorial 1 for more information @liceandResolve Part Regionommands

Setting up Imported Geometry

As mentioned earlier design systems use the normal Cartesian system for designing parts. So parts
models will usually have the axis of rotation aligned with the global X axis and the radialodirect
aligned with the global Y axis. When you import such a model into VisualTurn there is an easy way of
converting the geometry such that the axes are properly aligned with the turning center coordinate

i
system. Selecting théonvert XY to ZX ﬁ button inthe Setup tab toolbar of the Browser window
will perform this transformation automaticallyThis command works for both 2D & 3D geometry.
Follow these steps for performing the necessary transformation.

Steps for Converting XY to ZX for a 3D geometry

1. Load the 3D geometry into VisualTurn.

X
2. Selectil Convert XY to ZX from the Setup Tab of the VisualTurn Browser.
This will orient the curve to the ZX (lathe coordinate system)
Steps for Converting XY to ZX for a 2D geometry

1. Load the 2D geometry into VisualTurn.

2. Selectmél Convert XY to ZX from the Setup Tab of the VisualTurn Browser.
3. Make sure the 2D trace touches the X and Z of the coordinate axis.

4. Use the transformation tools from the Edit menu to move the geometry t& thedrant
of the lathe coordinate sysh if necessary.

25



Getting Started with VisualTurn

Stock Model Setup

AStocko represents the raw stock from which th
be created within VisualTurn or imported from an external file. Stock can also be created within
VisualTurn by enterig the length and radius of the cylindrical stock or as the bounding cylinder of the
part. You can also define stock as an offset, both in the radial and axial direction of the part geometry, to
simulate casting or forging raw stock model.

Note: Stock can & created only after part geometry is created or loade®igualTurn. You must
define a stock model before creatiigrn Roughing and Groove Roughingoperations. All other
operations can be created without first creating a stock model.

To create stock mads selecCreate/Load Stockfrom theSetuptab to select the stock type. (This tool
is also available on thgtock tab of the Browser.)

< NE U e ol sl . R .
@ sSetup IB Tools |G Mhs | d —
E)-. Setup Create/Load Stoc
=B Surfaces/Meshes
| i W0 1 Cylinder Stock

w4 Curves

i Part Cylinder Stock
‘(8 Turn Cylinder Stock Ay icer 200

Part Offset Stock

Revolve Stock

Import Stock

The various types of stock models that can be created in VisualTurn are described below:

Cylinder Stock: In this type of Stock model user can specify Badius (Outer and Inner) and
Length (Major and Minor) for the stock.

Turn Cylinder Stock x|

| oK I Cancel | Help |
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Part Cylinder Stock: Here a cylinder that encompasses the part completely in the Z and the X axis
can be created. The user can additigregecify aRadial Offset and/orAxial Offset for the stock.

Part Bound Turn Cylinder Stock x|

Part Offset Stock: User needs to select a 2D part region before creating a Part Offset Stock. User
can then specify offset value to create the stock model. The part region will be dex@uead the
Z axis after an uniform offset applied to the region

-

2D Part Region

Part Offset Stock ) x|
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28

Revolve Stock:User needs to select a 2D profile before creating a Revolve stock. The above curve
is used to create a revolve stock for this example.

-

2D Profile

Import Stock: User can import STL solid models (ASCII and binary) for stock geometry. Surfaces
can be imported from IGES or Rhino 3DM. Faceted (triangulated) models can be imported from
VRML, Raw Triangle, DXF / DWG facet data, or Rhino Mesh. Note thatrder for the import

stock to work correctly it needs to be a water tight model. Gaps between faces of the model will
result in problems during the creation of the stock model.

Tip: Stock is used for simulation, and its display involves-@atnsive radering. This can slow
down Visual Turndéds performance. Therefore, we
needed.

Stock Model Display: The stock model is created and switches tdStioek tab of the Browser.

The stock is displayed as a cylingesitioned at the reference point of the lathe machine. Its color
can be set in th€olor Preferences If you are unable to see the stock, make surelithe Stock
toggle icon in thé&/iew bar is turned off.

Hide Stock
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Setting up the Machine Coordinate System

Before we start machining, the machineardinate system has to be set. This allows us to define the
program zero, with respect to which the tpakhs are calculated and output. The paoyrzzero is
variously called work datum, program reference point and work zero etc. This point defines the
coordinate origin of the program. All program points output to the machine tool are described with
respect to this point.

In typical shop floor mactice, this program zero point is set at a position such that the X coordinate of
this point is on the axis of rotation and the Z coordinate of this point is flush with the right most face of
the workpiece or stock.

VisualTurn allows the user to specifyis program zero point conveniently by using a dialog. To set the
program zero, or to set the MCS follow these steps:

1. Click on theSet MCSicon in theMops tab of the Browser Bar or Doub(@lick on the Set MCS
under Machining Operations

B sctup | B Toos (@ MOps |J Stock |
' g Machine Setup
= @ Machining Operations
MY setMCs

2. This givesthe user different options to set the machine zero. The user can set the zero to the
left/right face of the part/stock box or pick the point directly.

3. As mentioned above the general shop floor practice is to set@&eorigin to theStock Boxand
Zero Fae toRight Most face of the part. ClicloK.
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Set MCS ) x|

Set Machining Coordinate Sytem |

ﬁ_z

y 3

 SetMCS Digin -

{" Pick (¢ SettoStockBox ¢ SettoPartBox

—Zero Face
" Left Most ¢ Right Most
— Pick Paint N
=
2 k)

| OK I Cancel | Help |

This should align the MCS with the rotation axis and the right most face of the stock model.

Note: Tool X and Z offsets that are required for each tool in the tool turret of a CNC turning center
have to bemeasured from this point. These tool offsets are necessary to be programmed in the
controller correctly for proper cutting of the part when using an automatic tool turret in a CNC

turning center.
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Creating Machining Operations

VisualTurn allows users toreate machining operations for turning and hole making operations. The
user needs to make sure that all setups described previously have been completed before proceeding t
creation of machining operations. Additionally the user first needs to sedefdlitwing items before
proceeding with the program creation:

1.
2.
3.
4.

5.

Stock model if programming a roughing operation*
Correct tool for the operation

Choose the correct feeds and speeds setting
Choose the clearance plane specification

Part Region that definesdtpart to be machined.

* A stock model is a preequisite only for creatingurn Roughingand Groove Roughingoperations.
All other operations can be created without first creating a stock model.

Once all of these items have been created or made acti‘@ningcoperations can be created. All
turning operations can be accessed using the Machining Operations toolbar button in the toolbar
belonging to the Mops tab of the browser as shown below.

B % F-Bed- L%

et | B Toos (@ MOps | Turning |\=_=,§’ Roughing

& Machine Setup Hole Making  * | & Finishing

E]@ Machining Operations ‘_ﬂ_gr’ Groove Roughing
Y set MCS

b} Groove Finishing

& Follow Curve

#m_m Threading
o Parting Off
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All hole-making operations can be accessed using the Magh@perations toolbar button in the
toolbar belonging to the Mops tab of the browser as shown below.

Browser X
@ % - ad-|d%
@ sctup | B Tools (3 MOps Turning 4
o g Machine Setup Hole Making i Driling
E]@ Machining Operations i Tapping
MY setmcs :
ll‘-lr_] Boring
i Reverse Boring

Note: Refer to previous chapter for a detailed description of each of the machining types

A description of each of the objects needed prior to creatiaghining operations is detailed in the
following sections of this chapter.
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Turning Approach Types

The approach type of an operation defines the axis (X or Z) about which the tool will approach the part
for machining. There are 3 types of approachesateatypically used. These are Outer Diameter (OD),
Inner Diameter (ID) and Front Facing (Face). In the OD and the ID approach types the tool will
approach and retract along the X axis. In the case of OD the approach will be along the positive X axis
while in the case of ID it will be along the negative X axis. In Face approach the tool will approach and
retract along the negative Z axis. The approach type is a necessary parameter and will have to be
defined in every turn operation in VisualTurn. Asxample of setting the approach type in the
VisualTurn turn finishing dialog is shown below:

Turn Finishing x|

Glabal Farameters | Finizh F'arametersl Entr_l,u"E:-:itI

Approach Tepe |G AN ==

Global Parameters

Tolerance: IEI.EIEH _Ij

Stack: |0

1

Compengation: |Maone

— Cut Containment

[~ Select Start & End Paints

Start = Im StartEIﬁ
End ¥ |n__l Endz|n_—’ J

[Generate I Cancel Save Help
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Tools

VisualTurn supports numerous types of turning and drilling. To access the tools creation command,
switch to the Tools tab in the browser window andcelee first button in the toolbar.

Browser X

P-¥gFHH
CreatefSelect Turn Tool |@ Stock. |
Create/Select Drill Tool

Selecting the Turn tool brings up the dialog shown below. Use the toolbar at the top of the tools dialog
to select the desired tool type.

Create/Select Turn Tool B x|
lla® ¢ = o 8§ g al
Tools In Library Material l HSS ﬂ

Name IDiamond Insertl Tool Number 1 -
|

05 =1 |imscribed Circle  Tip angle |%° =4 Tool Dffset Register IU _,z

-

Cutcom Reaister 0 —

- - Coolant  |None e
0.2 =1 [Tip Radius Thickness |0'125 =1 I _I
Comment
Relief Angle IZU _'? Lead &ngle |15 Skl ;l
Orientation
' 0D Forward (" 0D Backward
" |D Forward " |D Backward
Kl | 2
Select Tonl Save as New Save Edits | Delete |
Close | Help I
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Various turn tool types such as Turning inserts, grooving, threading amdydfttools can be created.
The supported types are:

Name |Diamond Insertl Name |Triangular Insert1
IO'S :—;Jl Inscribed Circle__ Tio Angle |20 ﬂ &0 i Inscribed Circle |D.5 E

—

Thickness ID.S _‘;

001 =3 Mip Radius Thickness |0° =5 0.01 == Tip Radius
Relief Angle IZU _'; Lead &ngle |15 Relief Angle |2U _‘::J Lead &ngle |1U
Orientation Orientation
* 0D Forward " 0D Backward ¢ 0D Forward " 0D Backward
" |D Forward " |D Backward " |D Forward " |D Backward
Diamond Insert Triangular Insert
Name |Circular Insertl Name |Tligon|nsell1

I55 =4 Inose Ang Inscribed Circle |0.5 E

_——_—Radius 02 _:l = J—EL._
|

Thickness |D'125 _'1 0.01 _" Tip Radius Thickness |El.5 _‘Z
Relief Angle |20 _l::] Lead &ngle |15

/£

Orientation

¢ 0D Forward " 0D Backward

" 1D Forward " |D Backward
Circular Insert Trigon Insert
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e |Parallelogram Insert1 _
oo

Lel
Tip

Thickness

Parallelogram Insert Groove Insert

e Groove Chamfer Insertl . Name Groove Round insert1 .

Groove Chamfer Insert Groove Round insert
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MName IThread Insertl

IU.S 3: Length

Mose Angle IBD ﬂ
|0.123:
= — 0s
0 =1 io Radius Thickness |U.1£~

Width Name IPart Off Insertl

Thickness 012

z2f

Program Point ¢ Left ¢ Center ¢ Right

K Thread Insert Cut Off Insert (part off)

Selecting the Dirill tool brings up the dialog shown below. Again use the toolbar at the top of the tools
dialog to select the desired tool type.

x|
TITITITITIT

Tools In Library .
Name IDriIIT ool Material IHSS .:.I
1 : =
=l T ool Number L
Adjust Register 0 =
1.5 = . =
=i Cutcom Register 0 =
- Coolant lNone =]
25 4 =
Comments
120 = =
05 :
| H
<] | >
Select Tool I Save as New Save Edits | Delete |
Close | Help |
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The supported drill tools ihede:

W-Holder Diameter 4
Holder

Flute T
Length

Tip Angle

Tool Dlamasr

Standard Dirill Center Drill Tool

K- Holder Diameter
Holder

Lonan (15 2]

Flute T
Length

=
Tool Dlame?er 'I'ool Diameter

Reamer Tool Tap Tool
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Name IBotelooﬂ Name [RBoteTooIl
|1 3: 1 |
w- Holder Diameter - K- Holder Diameter -

- Shank -
. Dia

m Flute F5
Length |

N
Tool Diameter Tool Diameter

Bore Tool Reverse Bore Tool

Tool Library

VisualTurn contains two tool library files DefaultEnglishTools.vtl and DefaultMetri cTools.vtl.

These files are located in the Data directory under the VisualTurn installation folder. These files can be
used as they are, or you can use them as templates and customize them with your oWiithdata.
VisualTurn you can save the tools youateeto a library, which can be accessed by future files.

Create/Save Tool library: Once you create a set of tools they can be saved to an external file for future
use. Select the Tool / Save Tool Library button in the Tools tab toolbar of the Browser.

Browser X
B - &P

& sctup B Tool s 1AV Stock |
= |Save Tool Library |

Rough Tool
-4 Finish Tool

Specify a folder location and assign a name. The default extension is *.vtlSakek
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Load Tool Library: Created tool libraries can be loaded at any time into VisualTurn. To do this select
the Tool / Load Tool Library button in theTools tab toolbarof the browser. Select the *.vtl file you

wish to load.

Browser X

Mops | P stock |
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Feeds and Speeds

You can set feeds and speeds for each operation.

created you can modify the feeds/speeds associated with the operation.

shown below.

Version 1.0

You can do this before creating an operation by
selecting the Feeds/Speeds dialog and entering in the desired values. Adilytraiine the operation is

Set Turning Feeds/Speeds

— Spindle Speed
™ Constant Surface Speed [CS5)

Spindle Speed (5)  |380 — RPM

Max Spindle Speed 400 | RPM

— Tool Motion Feed Rates

~ |PR " IPM

Plunge Feed [Pf) lum 5 __l; infrev
Approach Feed (4f) IU.EH 5 ___'::l infrev
Engage Feed (Ef) IU- 02 _l; infrey

Cut Feed (Cf) l0~02 3: in/rev
Retract Feed (Rf) |U~025 ___,;' infrev

Departure Feed (Df) 0025 4 infrev

Transfer Feedrate [T
" Use Rapid
" Set

Cancel

Help

The Feeds/Speeds dialog i

X

The various different values that can be set are as follows:

¢ Spindle Speed:The rotational speed of the spindle,RFPM. If the Constant Surface Speed is
turned on, the controller would automatically calculate and adjust the spindle speed based on the
current diameter of the wothiece. If this calculated spindle speed is greater than the maximum
spindle speed speai, the spindle speed would be reduced to the maximum speed.

¢ Max. Spindle SpeedThe maximum rotational speed of the spindle, in RPM.

¢ Plunge Feed: The approach feed rate before the tool starts to engage in material.

¢ Approach Feed: The preengage feed ratéhat prepares the tool just before it starts engaging
into material, as it starts cutting. These tool motions are dependent on the machining method.
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¢ Engage Feed:The feed rate as the tool starts engaging into material. By default this value is

75% of theCut Feed

¢ Cut Feed: The feed rate used when the tool is cutting.

¢ Retract Feed:The feed rate as the tool stops cutting.

By default, this is eqialgage Feed

¢ Departure Feed:The postengage feed rate that prepares the tool just as it stops cutting.

¢ Transfer Feedrate: Specifies the feedrate of transfer motions (air motions). You can either use
theRapid setting of the tool, or set a custom feed rate.

Customizing Feeds/Speeds:

You can also load values from an external table by seleEtegs/SpeedsLoad Feeds/Speedfom

the dropdown menu at the top.

Tool | Feeds/Speeds | Turning  Hole Making

‘“’B Sek Feeds/Speeds

Load Feeds/Speeds
RS

-

This will load the feeds and speeds from an external text file located in the Data folder under the
VisualTurn installation folder. Values for the feeds and speeds can be customized by the usere For

information please refer to the-tine help of the product.
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Clearance Plane

The clearance plane is a plane from which the approach motions start and retract motions end. After
retracting, the tool moves rapidly along this plane to the positioineofnext engage. This plane is
typically a certain safe distance above the part geometry. The Clearance plane dialog is accessed by
clicking theClearance Controlbutton on théviops tab toolbar.

Browser 1

@ % F-PElnLE- L%

Clearance Control

o g Machine Setup
= @ Machining Operations
MY set mcs

By default Automatic option), the clearance level islcalated by adding a safety distance to the
maximum radial point along the approach direction (depending whether Outer Diameter, Inner Diameter
or Face is machined) found on both part and stock geometry. This safety distance is set to be the curren
tool radius. You can set the clearance level to be a specified distance from either the part or stock, or

enter the absolute Z level.

Specify Turn Clearance Control N 5]

Tun OD lTumIDl Tumn Face |

— Clearance Distance

Clearance Plane

{* Automatic

" Part Maz + Dist. |EI
" Stock Max + Dist. I’:'
" Absolute Dist. [0

| 0K I Cancel Aoply Help

Turn OD Clearance Control

The dialogs for ID and Face approach types are similar. The only difference is that the clesdusmsce v
are computed along different directions. That is the clearance value will be computed along the negative
X axis for ID approach type and along the positive Z axis for Face approach type.
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Entry/Exit

Entry and Exit determines the way in which tooleza and leaves the part geometry. VisualTurn allows
the user to specify how the cutter approaches, engages, retracts and departs when starting and stopping
cut. The user can also specify the type of transfer motions to perform while cutting.

The Entry notion consists of Approach and Engage. The user can set different feeds for plunge,
approach, engage, cut, retract and depart moves. The tool moves to the position above the approact
point with a plunge feed, then uses the approach feed rate for thalvapjiroach motion and engage

feed rate for the engage motion.

The approach can be either Tangential or at an angle to the Engage motion. This is followed by the

Enty |Edt |
—Approach Mation

Length (AL) |15 =

—Angle [&4)
¢ Tangent

" Angle |0 =

- Engage Motion
Length [EL) |0.25

e
—Angle (E4)
" Tangent
¢ Angle |45 —

Turn Roughing 3

Global F’arametersl Tum Roughing ~ Entry/Exit |

— Cut Transfer-
¢ Skim

Skim Clearance [S] |0.0312 _'I

Clearance Plane

(" Clearance Plane X
o—y
| Generate I Cancel | Save l Help

engage motion that can be Tangential or at an angle.
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Similarly the Exit motion consists & Retract motion followed by a departure motion. The retract
motion can be either Tangential or at an angle. The departure motion can be either Tangential or at an
angle to the Retract motion.

Tumroughing 5
Global Parametels] Tum Roughing Entiy/Exit l
Enty  Exit I
— Retract Motion
Length (RL) |U-25 =
—Angle (RA])
" Tangent
(+ Angle |45 =
— Depart Motion
Length [DL) |0.25 _:l
—Angle [DA]
¢ Tangent
" Angle IEI _l:

Cut Transfer
Skim Clearance [S] |0.0312 _.:_‘ Sl o~ Y

Clearance Plane

(" Clearance Plane L-
——

| Generate I Cancel I Save I Help |

The user can also control the transfer motions duringhgutVhen the cutter has finished cutting in one
region and needs to transfer to another region to begin cutting, it can either be instructed to move to the
clearance plane and then perform the transfer motion to the next cut location or it could do a skim
motion. In the skim motion, the system automatically determines the safe height by taking into
consideration the condition of the regions and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.
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PostProcessing

One a machining operation has been generated, it can berposssed to a specific machine
controller. VisualTurn comes with a set of ppsbcessors to choose from. Each pgosicessor is
represented by an.spm file, all of which are located in th&osts folder under the VisualTurn
installation folder.

You can posprocess an individual toolpath, or all toolpaths at once. For an individual toolpath, right
click on its name in th&lops tab of the Browser and seldebst You can also click th@ost Process
icon on theMops tab of the Browser.

B % P -Br =L LM
s sctup | B Toos (3 MOps |.? Stock |
’ g Machine Setup
=] @ Machining Operations
MY setmcs

-2 oD Roughing

-3 OD Finishing

-3 Face Finishing

Post Process

The entire list of toolpaths can be ppsbcessed by right clicking the root folder in teps tab and
selectingPost All.

You can also output the toolpath in an APT standard Cutter Location (CL) file. APT isedy wid
accepted Numerical Control Machine standard. This CL file can then be used to create a machine
specific posfprocessed output through any of the many commercially available AP-proggtissors.

PostProcessor Problems

If only two built in posts (APT CS and Roland CAMM GL) are displayed in the selection dialog, then
your Postfolder is not set correctly. Try the following:

1. SelectPost Process / Set Post Options
2. Click theBrowseicon to change the folder where ppsbcessor files are located.

3. Selet the Posts folder located in the VisualTurn installation folder. (Program
FilesMecSoft CorporatiotVisualTurn 1.0Posts)

4. Set the Program to use for displaying output file as notepad or WordPad.
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Set Post-Processor Options ] l(_l

Set Post-Processor Options I

Folder where post-processor files are located
I :\Program Files\MecSoft CorporationtVisualTurn 1.0\Posts _I

[V Show Selection Dialog when Post-Processing
[~ Post Process in Batch Mode

™ Dutput Listing Files

Program to use for displaying output file
I c:\¥pert DNC\Programixdncedit.exe _l

[ ok | cancel | Hep |

If you are not able post process the toolpath:

5. UnderPostProcess / Set Post Options
1 Make suréShow Selection dialog when Post Processimgychecked.
1 Make surePost Process in Batch Modés not selected.

1 Make sureDutput Listing Files is not selected.

Post the machining operations, making sure you are brgvisithePost folder in the VisualTurn
installation folder. For the output file at the bottom, make sure there is a valid file name (valid path).
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CAD Tutorial for creating a 2D profile for Turning

As you have seen, you can import a reatgde part into WsualTurn. If you want to create your own
part from scratch from within VisualTurn, tkieeometry Bar contains all the CAD tools you need.

F To set up the grid:

1. Start a new file, switch to Top view, and display the grid. The default grid spacing, assuming you
are working in inches, is 10.

2. If you wish to change the grid settings, seleatferences / Grid Preferenceso edit the grid
spacing and grid extents. Choose grid spacing to 1.0 for this tutorial.

Preferences | Lklities Help

£ Part Units
@ Talerances

Machining Preferences

&

Command Preferences
Display Preferences

Lighting Preferences

Garid Preferences

HE - <

Color Preferences

Customize. ..
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Set Grid Preferences

Set Grd Preferences |

Grid Spacing (5) |1 :ll

Grid Extents Z [E2) |50 :II

Grid Extents 3 [Ex] |50 j

k. I Cancel | Spply | Help |

3. To create geontiy with respect to the grid, you must be able to snap to grid points. In the lower
right part of the screen, make s@gd Snap is activated.

_[EE. 77 [@ D<[G INCH

I To create point regions:

1. As y ou 0 v seenar pregieud gxercises, all geometry tools are inGiéwmmetry Bar,
located by default on the right side of the screen. IiPthets category, clickPoint.

Paoirt=

2. Place the firstpointat 00 t o the right of origin. Thi s

the cursor location indicator at the lower right corner.
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ot

3. Hide the grid and all coordinate systems, and you should be able to see the point clearly.

F To create a part profile (Region):

1. Settothe Top View

2. Draw a 2D profile of the part using the CAD tools available from the geometry bar to the
right of your screen.

a. For Example: Switch to thieines category and sele€twlyline.

“\./
LB
[
(]
£\«
i~
g./
|,

b. While the Polyline mode is active, start with the origin and choose the points of the
part profile in succession. This would start building the part profile. Fighk to
indicate the end of the polyline.
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c. You may use a combination of lines, polg@#) and arcs to create geometry.

3. Make sure the 2D profile be closed (touches X and Z axes) in the First Quadrant of the lathe
coordinate system.

4. Use the chain/join tool from the edit curves tab on the Geometry toolbar to join 2 or more
lines/curves.

| Surfaces |Ed'rt cCurves cCurves | Arcs | Aes | Point=

AXAIFALDOOE

5. The part is now ready for programming

Example of a 2D profile created in VisualTurn
6. The aboveéD profile can be selected agegion for creating turning operations.
7. Region for Hole Machining Operations
a. A point region to indicate the starting location loé¢ drilled hole or

b. The above 2D profile can be select to create a drilled ifglsual Turn analyzes
selected the 2D curve and determines the drill point where the 2D curve intersects the
Z axis at X=0)
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Creating Surfaces

In this final section, the curgewill be used to create the surfaces of the part.

I To create the revolved surface:

1. Select the 2D curve created from the above example.

2. Click on Surface of Revolutionsurfaces and you would be prompted to enter/select the start
point of the axis of revoludn.

Note: If no curves are selected and you Bckface of RevolutionVisualTurn prompts you to select a
2D curve and right click the mouse button when the selection is complete.

Surface of Revolution : Pick curves to revolve and hit right mouse when done

|
(

e
5]

P airt

A

L
[Surface of Reval

]

i

=]
=TS

Aros

Hi#E®

| Surfaces Ed'rtCurves| Curves |
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Surface of Rewolution ;@ Pick start point of axis of resvolution ar enter coardinates <y and z

3. Pick the origin point as theast point and you would be prompted to enter/select the end point of
axis of revolution.

surace of Rewvalution ;: Fick end paint of axis of revolution or enter coordinates xw and z

4. Select the end point (see below)

End

5. Enter the start angle as 0.0 and end angle as 360.

surface of Rewolution  Enter stant angle of revolution::[s4=0.000000]

Il

surface of Rewvalution  Enter end angle of revolution: [eA=45000000]

360]

6. Hit Enter and asurface of revolution is created.
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F To change display settings:

1. The part is located on the Default layer. If you want to change the color of the part, you must
change the color of this layer. Click thayers icon.

D@E|£E|“ﬂﬂ°|%vﬁj|@mfault ,l@,,

oelect geometry Layer Manager

2. In the Layer Manager, click ti@olor box to select a new color for the part.

Layer Manager x|

[ | %

Layer Mame | Active | Yisikle | Ohjects | Colar
Drefault i G 15
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Tutorial 1: Roughing & Finishing

In this tutorial, you learn to createughing and finishing toolpaths to program a designed part.

The stepped instructions are accompanied by explanatory and introductory text. Reading this text will
help you understand the tutorial methodology and provide information about additionaisoptio
available. However, if you prefer to work straight through the steps without any additional reading, look
for the following symbol:

Dondét forget to save your work periodically! Y
that the originafile will be preserved.

Loading a Part Model

AParto refers to the geometry that represents t
VisualTurn, but it is more typical to import geometry created in another CAD system.

You can import sol models of Sterebithography (both ASCII and binary) format files. Surfaces can
be imported from IGES or Rhino 3DM. Faceted (triangulated) models can be imported from VRML,
Raw Triangle, DXF / DWG facet data, or Rhino Mesh. Maceted geometry, once imed, is
immediately converted and stored as triangulated data.

Imported geometry is stored internally as a VisualTurn part file. This allows for much faster part loading
time.

F To load a part:

1. SelectFile / Open, or click theOpen Part Fileicon from theStandard bar.

0[]
=l Jpen Part File

2. From theOpen dialog box, select th@utorial -1.vtp file from the Tutorials folder in the
VisualTurn installation folder

The imported part appears as shown below.
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& Tutorial-1.vtp - MecSoft Turn 1.0 ! =101 x|
- File Edit Yew Measure Stock Tool Feeds/Speeds Turning Hole Making Post Process Reports  Preferences
Utilities  Help
DEBHEH| BB o xx® | ¥ | Defout B |- 0
~ Select geomet =
g ry o)
@ | Browser o —
Q3D EEn @ -2 2.
(=]
Q b setup | B Tools |G mops | stock | = h
e
E. Setup P
B G Surfaces/Meshes A
- Meshl E iF
& Curves =
o 8 stock _E
+ 8
: 4 a
b |
o £
O 3
\ w
D]
Y z
| CURRENT TOOL INFORMATION | 7

VisudTurn also allows you
1 Create 2D profiles using the CAD features

1 Import 3D CAD files in standard format. However, these 3D files have to be sliced to
reduce them to 2D profiles.

Note Refer to our CAD section for help on creating 2D profiles and other ©A[3

I To slice a part and resolve part region

3. Once the part is loaded click on t8kce 3D Parton the Setup bar of the Browser.
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Browser X

S sevp | 51 :
= . oD Slice 3D Part |
= (& surfaces/Meshes

- &y Meshi
3K curves

@ Stock

4. This slices the 3D file into a 2D profile.

3. Select the 2D profile and click Resolve part region to extract the cunksstajuadrant of the
lathe coordinate system (X and Z axes)
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Browser X

@ sctup | B Tooks k

Resolve Part Region
=y Setup L g

4. The resolved 2D curve appears as shown below

5. You may now save the file and start creating VisualTurn machining operations.

I To create the stock:

1. SelectCreate/Load Stockfrom theSetuptab ofthe Browser and sele@ylinder Stock. (This
tool is also available on tH&tocktab of the Browser.)
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Browser x|

.4 JE Ll -« B o R .
@ sSetup IB Tools | Mihs [P s
E]-._ Setup CreatefLoad Stock
=- (B Surfaces/Meshes
Xy Mesho —_— Cylinder Stack
[ Curves .
i % Turn Cylinder Stock Part Cylinder Stock DS_
Part Offset Stock

Revolve Stock

Import Stock

2. In theCylinder Stock window, you can enter the radius and length of the stock. Enter the values
as shown in the illustration below. Cli€k.

Turn Cylinder Stock x|

| 0K I Cancel I Help I

3. The stock model is created. To display the stock, cliclStbek tab of the Browser. The stock is

displayed as a cylinder positioned at the reference point of the lathe machine. Its color can be set
in theColor Preferences
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&' Tutorial-1.vtp - MecSoft Turn 1.0 i : =101 x|
File Edit Yiew Measure Stock Tool Feeds/Speeds Turning Hole Making PostProcess Reports Preferences
- Utities  Help
DEHEH| & BRRBo~nx@| ) - @ | = ot - Bl -5 0
 Select geomet =
g ry =
@ | Browser x| e
eg\bu\nﬁ\»«\&a- £ |~
B
Q b sctup | B Tools @ mops (P Stock | e
:qg
----- (8 Turn Cylinder Stock =
Bo8
‘/’ o
g |a
1 | o
= _B:
* 8
b 4 a
& =
i £
e 5
0 &
\ w
v 2
| CURRENT TOOL INFORMATION | 7

(The simulation settings aset to 3quarter view)

4. 1 f you dondt s ee Hidb $tockstdggleddon in tmdéaek bar is not peesseédh e

5. To change simulation setting click on the Simulation Setting¢he Stock tab. For more help
look under simulations settings in the user manual.

Tip: Stock is used for simulation, and its display involves-ddensive rendering. This can slow down
Vi sual Turndés perfor mance. Th eockalisptay vehen not aeedect c 0 mme
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Note: You must define a stock model before creating Roughing and Groove Roagemagons. All
other operations can be created without first creating a stock model.

Creating Tools

F To create the roughing tool:

1. SelectTool / Create/Select Turn Tool or click theCreate/Select Turn Toolicon on theTools
tab of the Browser.

B-4F5E
| CreatefSelect Turn Tool [% |‘? Stock |
Create/Select Drill Toal

2. In the Select/Create Turn Toolwindow, click theDiamond tab. Change the name Rough
Tooland Tip Radius to 0.10. C h meteyseandtclici®avedas f a u |
New.
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-

Create/Select Turn Tool i £
)o@ o = 0 g all
Tools In Library Material |HSS Ll
Rough Tool
e I 2 Tool Number Fﬁ‘;‘
0.5 E Inscribed Circle Tip Angle |55 5 Tool Offset Register IU—::‘]
Cutcom Reaister 0 _:'
01 _;J Tip Radius Thickness Ill125 _:_j coslnt INone ;]
Relief Angle m Lead Anale I15— comments ;I
Orientation
" 0D Forward " 0D Backward
" D Forward " ID Backward
< | 2l =
Select Tool Save as New Save Edits I Delete |
Close | Help |

To create the finishing tool:

Finishing is typically performed with a smaller radius tool.

62

1. While still in theDiamond tab, change the tool diameter to 0.01 inches.

2. Change the tool name Eonish Tool.

3. Click Save as New
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Create/Select Turn Tool : |
¥ A @] "SR
Tools In Library Material |HSS =]
L) Tool Name [Finish Tool
inish T ool Tool Number |2 _.l::j

=1 |Inscribed Circle Tip Angle 55 = Tool Dffset Register IU _‘?

Cutcom Reaister 0 ;‘

- - Coolant  [None %
0.01 =2 Mip Raciug Thickness |°'125 =l | -

I | C t
Relief Angle [20 == LeadAngle lﬁ—' omments -

Orientation

' 0D Forward " 0D Backward

" |D Forward " ID Backward __|

I Select Tool I Sayve as New Save Edits I Delete |

Close | Help |

4. Click Closeto close the window.

5. Now that all tools have been created, click Te®ls tab in the Browser. All the tools are listed.

Browser X

B - &@&HHE
f sctop 5 Tooks |@ Mops | stock |

Eﬁ Tools
-4 Rough Tool

Note: You can doublelick on any tool to open its definition window. This is an easy way to make
changes, if needed.

To see the information of all tools, click on the Tools Info icon or rgltk on theTools header and
selectinformation or click on the Tools Info from the tools tab.
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X

Browser X
P - @B =
& sctup B [Tools Info] MOPS |@ Stock |
s Rough Tool
4§ Finish Tool
This displays a table |listing the propert:.
Turn Tool Information |
MName | Tool Type I Orientation I Radius l Nose Angle I Relief Angle I Lead Angle I Tool # | M aterial
FRough Tool  TumTool 0 deg 01000in 550000 deg  20.0000 deg 15.0000 deg 1 HSS
Finish Tool  TumTool 0 deg 0.0100in 550000 deg  20.0000 deg 15.0000 deg 2 HSS

Print

| oK I Cancel

Help

I To create the tool library:

You can save the tools in the list to a library, which can be accessed by future files.

e s

1. A group of tools can be saved to a library file for future use. S€teait/ Save Tool Library or

click the icon in thelools tab of the Browsr.
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Save Tool Library

Rough Tool

§ Finish Tool

Stock |
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2. In the default folder (should b&utorials, which contains the part file), assign the name
OD_Turn Tools. The default extension is *.vtl. Clickave

3. Rightclick on theTools header in the Browser and selBalete All.

Browser X

B -

$PHHE

Toaals

W sctup B Tooks Iﬁ Mops | P stock |
——

=

Information

Delete All

Del

4. To replace the tools, seletbol / Load Tool Library . Select the *.vtl file you just saved, and

the tools reappear in the file.

Browser X
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F To set the Machine Ceordinate System:

5. Click on theSet MCSicon in theMops tab of the Browser Bar or Doub(@lick on the Set MCS
under Machining Opet@ns

%9 B-BEaf- B

Setup | B Tools (@ MOps |‘? Stock |
~_2 Machine Setup
E]@ Machining Operations

Y setmcs

6. This gives the user different options to set the machine zero. The user can set the zero to the
left/right face of the part/stock box or pick the point directly.

7. For this example, set thdCS origin to theStock Boxand Zero Face tRight Most face of the
stock. ClickOK.
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Set MCS ‘ x|

Set Machining Coordinate Sytem l

ﬁ_z

'y

- Set MCS Origin 1/

{" Pick {* SettoStockBox  SettoPartBox

—Zero Face »
" Left Most *' Right Most *

— Pick Point

| 0K I Cancel I Help |

F Selecting the Tool for Roughing Operation

1. Under the Mops tab click on Create/Select Turn tool

@ &BPr =L L%
@ setp | B Hols B3 mops | P stock |

Wf&gate Turn/Drill Tool

E]ﬁ Machining Operations

..... 9 setmcs

4
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2. From the tool select dialog pick the Rough tool and click select tool. This will make the Rough
tool as the active tool and@his up in the status bar at the bottom of the screen

" BIPN = § | 9 & | 1
Tools In Library Meterial [H55 5]
Name. [Fough Tool ToolNumber [T =

=i |Inscribed Circle_ Tip Angle |50 2 Tool Offset Register |U _|::l

Cutcom Reaister 0 ,;_l

- Coolant  |None v

Thickness IU.125 = I J
Comments

Relief Angle |2U _‘; Lead Angle ITE ZI

Orientation

' 0D Forward " 0D Backward

01 _:1 Tip Radius .

" ID Forward " ID Backward

< | 2 4]

I Select Tool ! Save as New Save Edits | Delete I

Close | Help I

F Setting Feeds and Speeds

You can set toolpath feeds and speeds and customize these settings for later use. To set the feeds ar
speeds click on Set Feeds/Speeds on the Mops tab. This launches #i8pges=ts dialog. Considering
the Stock material as Aluminum and the Tool material to be HSS for the above example.
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@ & 5 -"Be L L%

W s=top | B Toc:l.% ?% MO?S It?l Stack |
; g Machine Setu Set Feeds/Speeds

=& Machining Operations
M setmcs

Set Turning Feeds/Speeds X|

— Spindle Speed
™ Constant Surface Speed [CSS)

Spindle Speed (S)  |220 — RPM
Max Spindle Speed Il”f"-—-' _’: RPM

— Tool Motion Feed Rates

* IPR " IPM

Plunge Feed (Pf) m infrey
Approach Feed [4f) Im—-l_:j infrev
EngagsFeed €] [002 =] inftev
Cut Feed (Cf) |U-U2 32 infrev
Retract Feed (Rf) IU.UZS =i infrev

Departure Feed (Df) 0025 =3 infrev

Transfer Feedrate (Tf)
¢ |se Rapid

C Set I[I_ 04 :]_' indrey
,TI Cancel Help

Once you have set the Speeds and Feeds click OK to continue.

These feeds and speeds will be used during thepgposgessing of the toolga

Version 1.0
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Creating the Outer Diameter Roughing Toolpath

In this type of toolpath, VisualTurn uses stock geometry and part geometry to determine the machining
region. The safe machining region is the region in which the tool can safely traverse removing stock.
Once this machining region is determined, a tool traversal pattern such as a zigzag or offset machining
cut pattern can then be applied to remove stock.

Regions are curves that already exist in the model, or curves you create within VisualTurigdihe
tab of the Browser, you will see that one region already exists in this file.

F Setting Clearance Plane

The clearance plane is a plane from which the approach motions start and retract motions end. After
retracting, the tool moves rapidly along this pldoethe position of the next engage. This plane is
typically a certain safe distance above the part geometry. Clickingléa@ance Control button on the

Mops tab sets clearance levels. By default the Clearance Distance is set to automatic.

Browser x|
3§ |5 - BEE= (L%
b sctup | B Tooks
EMachine Setup Clearance Control

= @ Machining Operations
MY setmcs

Specify Turn Clearance Control N 5]

Tun OD lTumIDl Tumn Face |

— Clearance Distance
Clearance Plane
{* Automatic

" Part Maz + Dist. |EI
" Stock Max + Dist. I':'
(" Absolute Dist. I':I

| oK I Cancel Aoply Help
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F To createthe Outer Diameter Roughing toolpath:

1. Once you have the tool selected and feeds and speeds set, you now have to select the region (2L
profile of the geometry).

2. Go toSelect Regionsnd use single select to select the 2D profile

Selected Regions |
Browser X Ee B @ Y4
‘ ‘ v 0 et v | B T —
@ % 5 P L- =% Ciltient Selection

@ sctup | B Toos (3 MOpg Single Select |
Select Regions

o g Machine Setup

EI@ Machining Operations
Y set MCS

0K H
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&' Tutorial-1.vtp - MecSoft Turn 1.0 : =101 x|
File Edit Yiew Measure Stock Tool Feeds/Speeds Turning Hole Making PostProcess Reports Preferences
- Utiities  Help
DEE 2R @ k- ot - - 0
- Select geomet =
g ry 71
@ | Browser -
e‘@g"’gﬁfh‘lﬁ' £ |5,
= w
Q M cctup | B Toos (3 MOps |ﬁ? Stack | e
5°.°
Q Machine Setup e :“
E]@ Machining Operations » | 25
ﬂ% NS B TN B
Current Selection
* Polyline 8
b 4 a
& I
A i
— c
) S
@ i
- < | | 2
oK II Rough Tool(0.100,55,000) | 7

3. Click on the curviolyline. This adds to the Selections Regions dialog. Click OK to complete
selection.

4. SelectTurning / Roughing, or click theMachining icon on theMops tab of the Browser, and
then selecturning / Roughing.

||Browser X
® & P -Pr =L- L%
iy sctup | B Tools @ MOps | Turning IE ‘Roughing rlg
& Machine Setup Hole Making  * (£ Finishing 9
E@ Machining Operations Ii"l Groove Roughing
.M SetMCs

h Groove Finishing

& Follow Curve

lﬁ%‘m Threading
o= Parting Off
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5. TheRoughingwindow opens, in which you caet parameters for the toolpath.

6. In theGlobal Parameterstab, set the Approach type @uter Diameter, the Stock value is set
to 0.01 inchesThis value defines the thickness of the layer that will remain on the part after the
tool-path is complete. Rolgng operations generally leave a thin layer of stock, but for finishing
operations this value is zero.

Turn Roughing ¥ x|

Global Parameters I Turn Roughing | Entry/Exit |

Approach Type |[NEINENCCEE ~

Global Parameters
Tolerance: |0.0071 =

.

Stock: |0.01

[

Compensation: | None v

i

7. Select Containment Rectangldets you create containment region if you wish to restrict the
toolpath to a certain area only. To accomplish this Clsst&ct Containment Rectangldéutton
to enable the pointer that allows you to pick the containment rectangle. Click on the pointer to
specify the region, defined by a rectangle. In this operation we will not be using a containment
Rectangle.

— Cut Containment

[~ Select Containment Rectangle

Comner 1 ¥ I‘:' _j: Comner1 2 I':' __,:I

B

Comer 2 ¥ | | Comer 2 2 l'ﬂ' _’:]

8. In theRoughing Parameterstab, set th&ut Pattern to Linear, uncheckFinal Cleanup Pass
and seDepth per Cutto 0.1.

73



Getting Started with VisualTurn

9. Leave the remaining parameters in the other tabs as they are, an@attiefate located at the
bottom of the window.

The window will disappeaand an hourglass cursor will appear on the screen. When the computation
is complete, the roughing toolpath will appear.

Note: See reference section for help on setting up Entry/Exit parameters
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