o GIBBSCAM' 14

Version 14 : September 2020

Tombstone Machining Tutorials



Proprietary Notice

This document contains proprietary information of Cambrio Acquisition, LLC (“CAMBRIO”) and is to
be used only pursuant to and in conjunction with the license granted to the licensee with respect to
the accompanying licensed software from CAMBRIO. Except as expressly permitted in the license,
no part of this document may be reproduced, transmitted, transcribed, stored in a retrieval system,
or translated into any language or computer language, in any form or by any means, electronic,
magnetic, optical, chemical, manual or otherwise, without the prior expressed written permission
from CAMBRIO or a duly authorized representative thereof.

It is strongly advised that users carefully review the license in order to understand the rights and
obligations related to this licensed software and the accompanying documentation.

Use of the computer software and the user documentation has been provided pursuant to a
CAMBRIO licensing agreement.

Copyright © 2021 CAMBRIO. All rights reserved. The Gibbs and GibbsCAM logos, GibbsCAM,
Gibbs, Virtual Gibbs, and “Powerfully Simple. Simply Powerful.” are either trademark(s) or
registered trademark(s) of CAMBRIO in the United States and/or other countries. All other
trademark(s) belong to their respective owners.

Portions of this software and related documentation are copyrighted by and are the property of Siemens Digital
Industries Software.

Microsoft, Windows, and the Windows logo are trademarks, or registered trademarks of Microsoft Corporation in the
United States and/or other countries.

Contains PTC Creo GRANITE® Interoperability Kernel by PTC Inc. AllPTC logos are used under license from PTC
Inc., Boston, MA, USA. CAMBRIQ is an Independent Software Provider.

Portions of this software © 1994-2021 Dassault Systemes / Spatial Corp.

Portions of this software © 2001-2021 Geometric Software Solutions Co. Ltd.

Contains Autodesk® RealDWG™ kernel by Autodesk, Inc., © 1998-2021 Autodesk, Inc. All rights reserved.
DMG MORI Models provided in conjunction with GibbsCAM © 2007-2021 DMG Mori Seiki Co., Ltd.

Contains VoluMil™ and VoluTurn™ software by Celeritive Technologies, Inc. © 2007-2021 Celeritive Technologies,
Inc. Allrights reserved.

This Product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit
(http://www.openssl.org/). This Product includes cryptographic software written by Eric Young (eay@cryptsoft.com).

Portions of this software © MachineWorks Ltd.

Portions of this software and related documentation are copyrighted by and are the property of Electronic Data
Systems Corporation.

Other portions of GibbsCAM are licensed from GibbsCAM licensors, which may not be listed here.

CAMBRIO
Modified: Thursday, March 11,2021 7:00 PM



Tombstone Machining Tutorials

TOMBSTONE MACHINING TUTORIALS
About the Tutorials

There are two tombstone machining tutorials. The first is an introduction to basic setups. The
second tutorial is more streamlined and focuses on custom setups.




Introduction to Tombstone

INTRODUCTION TO TOMBSTONE

This tutorial will discuss how to go about setting up a basic Tombstone Part. We will go through
creating operations with which to machine the part, then we demonstrate how to setup the
Tombstone and how to define the parts arrangement using Stock and Fixture Layout. We will then
check the results using Machine Simulation and a very basic horizontal mill model.

About the Part

Most of the setup has already been complete for this part. The part uses a custom MDD called
“Tombstone Tutorial Machine”. The custom MDD will allow us to use Machine Simulation more
effectively. What remains for us to do in this tutorial is generate the operations and define the
tombstone setup. The feeds and speeds are set to use cast aluminum alloy and are calculated by
clicking on the appropriate button.

1. Face 1 Stock
2. Face 2 Stock

1. Openthe partfile Sample Parts/Tombstone Management System/TMS - Required/TMS
Tutorial.vnc.

The Sample parts are installed with GibbsCAM. A version of this part with all operations
completed is provided in the TMS - Completed folder. While it is possible to begin with either file,
creating the operations and becoming familiar with the part will make it easier to understand
how TMS works.
Please note that you may see a message about the part using a particular MDD. This is to be
expected as the part was created with a custom MDD for the Machine Simulation rendering. If you
do see the message simply click the “OK” button. The system will create a copy of the MDD in the
GibbsCAM folder so that you can use the part.




Introduction to Tombstone

The center of the length and width of the tombstone lie at X0Z0. The
bottom of the tombstone is at Y0. The four faces of the tombstone

1 are parallel to the XY and YZ planes. Note that we have 2 stock

: conditions. The first is a multi-lump stock body. This body is there for

r toolpath generation. There are also 2 individual stock bodies. These
are actually “Display Only” stock. These items will be used to help
define the tombstone layout.

1. Setthe Master Clearance Plane Z level to 335mm.

The Clearance Plane setting (in the Document Control dialog) is essential. It must be high
enough to clear the sides of the tombstone as well as the parts. In this case, 335mm is adequate
to clear the 406x406mm tombstone. Note that we do not have to clear the 635mm base of the
tombstone.

We will be creating operations to machine the front and back of the part model. The parts are
arranged such that the front is on sides 1 and 3 of the tombstone while the back of the part is on
sides 2 and 4.

Face 1 Part Face 2 Part
Tool Setup
The tool list contains four tools.
Total . Bottom Rad./Tip Flute .
# Type Length Diameter Angle # Flutes Length Material
1 Shell Mill 86mm 75mm 0° 10 50mm Carbide
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# Type -Il_-g:z;th Diameter E\ﬁg?em Rad./Tip # Flutes E(Iaur;[gth Material
Insert

2 RoughEM  90mm 25mm 0° 3 45mm TiN Coated

3 Drill 90mm 10mm 118° 2 43mm TiN Coated

4 Countersink 35mm 16mm 90° 3 70mm TiN Coated

Machining The Part
Op 1 - Face Milling Face 1

The first thing we will do is a face milling operation on the part.

1. Create this Roughing process in CS 2 with the 75mm Shell Mill (Tool #1).

Pocket | il Feature | Solids | Open Sides | offset/Trim| Entry/Exit | Rotate |
Face Milling ~ (O Depths from Feature
| (®) Depths From Tool
Speed: RPM 1423
Entry Feed 3614
Contour Feed
Cut Width 375
Z Stock 7 5tep
® \Il Desired Actual # Passes
Stock Start Corner
5 5
(O shape Ox+ Ov+ - -
- . Retracts  [/]Depth First []Prefer Sub:
Owalm lst©cuxt @v £ ep| s e S
(Ozigzag - Clearance i
@ Back & Forth ©"_+ O_“
O 1Direction " -
[ cut Above Stock Pocket| Ml Feature | Solids | Open Sides| oOffset/Trim| entryjExit  Rotate
DRl 1n Entry [JRround Corners Mach CS: | 2:Face 1 ~
[ coolant @ Positions ange 8 D
] Flood (O Polar and Cylindrical Miling
Duplicate
-
s ]
[rattern: | 2: Geometry for Machinit
Comment
Tgleisnce
© Rough , . :
) Finish Ensure that Advanced Settings (found on the Solids tab) are disabled. We

|Mm setings [] I want to use the option Use Global Settings for Solids.

2. Create the toolpath.
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Op 2 - Profiler Contour Face 1

To machine the slot in the center of the part we will use the Profiler to make several passes down
the side of the slot, using a tool that is the correct size.

1. Activate the Profiler, Slice Plane‘g in CS2: Face 1 and set the depth to 45mm.

Profiler Depth & [E[= B
Depth The bottom of the pocket is at 45. The depth is easily learned by

interrogating the face.

2. Create this Contour process in CS 2 with the 25mm Rough Mill (Tool #2).

Contour | Mil Feature | Soids | Open Sides| offset| Entry/Exit | Rotate |
Material (O Depths from Feature
(® Depths From Tool
s
— 1|75 75 1
EntyFecd F 1 M [ ]
[Jrapid n °

coro e e

Entry and st > T

QLine -

90° Radius
‘ ZStep

@ 90° Line E Desired Actual #Passes

O Advanced D 5.333 3

No. of Extra Offsets D MRetracts [ pepthFirst [ Prefer subs

Extra Ste . [CJrRampDown []Back & Forth

Do not hit flats e
Stock & ] |
o L] e | | s | ! |
Pocket| MilFeature | Solids | Open Sides| offset/Trim| EntryExit Rotate
Overlap D EARround Corners Break D
i Mach CS: | 2:Face L i

Spring Passes I:I [~ cutter Radius Comp. On

[Juse Stock ] Coolant @postons ) Ande B D

Flood (O Polar and Cylindrical Miling
Material Only g 20
Duplicate
Ignore Prior Tool Profiles
T
o
[dPattem: 2 Geometry for Machinii
Comment
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3. Setthe Machining Markers on the
feature shown.

To get the correct output we need to limit the features the profiler will cut.
4. Right-click eitherthe start or end marker and select “Single Feature Cut”.

This limits the toolpath to the feature the markers are on. We will also set the markers ata
specific distance from the profile.

5. Right-click the start point marker and select Move Start/End Point to ... Enter an offset of 13mm.
6. Right-clickthe end point marker and select Move Start/End Point to ... Enter an offset of 13mm.

This precise placement of the markers will ensure the tool’s approach and entry are off of the
part.

7. Create the toolpath and render the operation.
Op 3 - Drilling Face 1

The next step is to drill all of the holes for this part. We will make blind holes so we don’t cut into the
tombstone. A Pocketing Op on Side 2 will make these through holes.
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1. Create this Holes process in CS 2 with the
10mm Drrill (Tool #3).

2. Switch the Profiler off and select the four
circles on the top of the part. Create the
toolpath.

Op 4 - Chamfering Face 1

Drill | Hole Feature | Bor= | Pre-Mil | Mil Featre | Rotate|

Entry/Exit Cyde:
OFEEd In - Rapid Out
(@ Feed In - Feed Out
OTap

ORigid Tap

(O Pedk, Full Qut

(O Peck, Chip Breaker
O Rough Mil Bore

() Finish Mill Bore

() Helix Bore

O FRIFIRO

[ 1 Direction

(O Dimension from Hole
(® Dimension from Tool

At Op End
R U 75 T
- 10
_ 35
+ 31.996

475
[ T]
Transition Between Holes
@R Level
(O Part Clearance

O Absolute Z
(O Hole Feature

[+] vary Depth with Geo.
[JReverse Order
[A Coolant

[A Flood

[rattern: ~ 2: Geometry for Machinir

The next step to complete this side of the part is by chamfering the two holes on the right.
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1. Create a Holes processin CS 2 using the
16mm Countersink tool #4.

2. Selectthe two larger circles on the right of
the part and create the toolpath.

3. Render the operations.

Drill | Hole Feature | Bor= | Pre-Mil | Mil Featre | Rotate|

Entry/Exit Cyde:
OFEEd In - Rapid Out
(@ Feed In - Feed Out
OTap

ORigid Tap

(O Pedk, Full Qut

(O Peck, Chip Breaker
O Rough Mil Bore

() Finish Mill Bore

() Helix Bore

O FRIFIRO

EEn
=

Material
7

[ 1 Direction

(O Dimension from Hole
(® Dimension from Tool

At Op End
75 ‘T

= 0
—_ _j_m

Transition Between Holes
@R Level

() Part Clearance

O Absolute Z

(O Hole Feature

1[ 75

[+] vary Depth with Geo.
[CJreverse Order

[A Coolant

[A Flood

[rattern: ~ 2: Geometry for Machinir

10
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O< &k
eor [
b oosDAT =

Op 5 - Face Milling on Face 2

We now move to the operations on the back of the part. These operations are created on the part
model that lies on the second side of the tombstone, which is parallel to CS3: Face 2.

This part and operations could have been created in CS2: Face 1, but for better visualization we've
created them in their actual positions.

1. Switch to CS 3 and create this Roughing process with the Shell Mill tool (Tool #1).

Pocket | Mil Feature | Solids | Open Sides| offset/Trim| Entry/Exit | Rotate| Pocket| MilFeature | Solids | Open Sides| Offset/Trim| Entry/Exit Rotate
Face Miling v Opepths from Feature Mach Cs: | 3:Face 2 v
] (®) Depths From Tool ® postions pge & l:l
Speed: RPM W‘ 4 _lj_ 1 (O Polar and Cylindrical Milling

EntryFeed |  |854 CJRapid In arp o Dupcate
Contour Feed| | 8545 n _%Z" 5 0 tme(s)
Cut Width 37.5 B El
Z Stock 0 7 Step

® Desired Actual #Passes
Stock Start Corner

_—— 15 15
Otee O Ove

@K @y- MIRetracts [1Depth First [ Prefer Subs
(O spiral In

1st Cut
Ozigzag Clearance D

(® Back &Forth OLL O_”

O 1Direction f -
[ cut Above Stock
ClRotIn Entry [Jround Corners
] Coolant
Flood
[rattern:  2: Geometry for Machinit

Comment ‘

2. Create the toolpath.

11
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Op 6 and 7 - Pocketing Face 2

Next we will rough two open pockets and expose the holes created in Op 3.
1. Select the combination Air-Wall rectangles for the cut shapes.

2. Create this Roughing process with the Rough 25mm Endmill (Tool #2).

Pocket Open Sides | Offset/Tri i
Micem e l Schds | l ml Entry et I Rntalzel Pockzt' Mill Feature | Solids | Open Sides' OﬂsethrimI Entry/Exit ml

Offset ~ (O Depths from Feature
] (® Depths From Tool

| [0 be ] ] = | O woe 8 [0 |

[Rrapid In ﬂl O Polar and Cylindrical Miling

1 + [ 35 Duplcate
= ik e

Cut Width 12.5
O

Mach Cs: | 3: Face 2 v

Entry Feed
Contour Feed

Entry And Exit ZStep
OlLine Desired Actual # Passes

20° Radius

(®) 90° Line D Cretracts  [Depth First. [APrefer subs
O Advanced Do not hit fiats v
Pocket Stock = D - 5
endStock+ [0 |
N
R o - e o o
R e
'3s5es
" [ Coolant
[ Flood
[Juse stod [Pattern: | 2: Geometry for Machini
Material Only

Ignore Prior Tool Profiles

Outermost Shape As Boss

Comment

12
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Op 8 - Drilling on Face 2

The last operation is to chamfer the holes at the bottom of the smaller open pocket.
1. Selectthe two circles on the smaller pocket.

2. Create this Drilling process with the Countersink (Tool #4) and render the operations..

Drill l Hole Feature | Bore | PreMil | MilFeature | Rotate]
Entry/Exit Cyde: (O Dimension from Hole
(®) Feed In - Rapid Out (®) Dimension from Tool
(O Feed In -Feed Out AtOpEnd
Ortap 1|80 R 0 80 1
ORigid Tap
4
O Peck, Full Out — L
(O Peck, Chip Breaker %
1 Ve
(O Rough Mil Bore 35 Zl
(O Finish Mill Bore
(O Helix Bore
O FRIFRO
Load H1D
Transition Between Holes
Material @R Level 80
REM 728 (O Part Clearance 131.8
O Absolute Z
Feed 296
(O Hole Feature 35
Dwell 0
[~] vary Depth With Geo.
[Jreverse Order
[A Coolant
[A Flood
[ 1 Direction
[pattern: ~ 2: Geometry for Machinit
Comment ‘

Tombstone Setup
Creating TMS Data

Now that the machining is complete we can create the TMS setup data. To do this we need to set
up the TMS data.

1. Gotothe DCD and choose the Multi-part Type TMS.

13
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Workspace | Mutti-Part | Interop Positions | Intermediate Tooling
Multi Part Type | TMS b
Mode
Setup TMS
(_) Single Fart
Setup Stock and Fixture @ Multi Part

2. Click Setup TMS. This opens the Tombstone Management System dialog. This dialog allows us
to define how our parts are to be cut on the tombstone.

Choosing which Part Layout option to use is typically determined by how your parts are laid out on

the tombstone.

If the tombstone has the same
number of parts with the same
distances between each part, then
you would use the Standard layout.
Despite having to apply special
filters to get operations on the
correct sides of the tombstone, this
option is probably faster and easier.

If the tombstone has different
numbers of parts on a side or
different stepover between parts
(typically due to using different
fixtures) for more automatic control
of the positioning you would use the
Custom Sides layout.

Part Layout
() Standard

(®) Customn Sides

Part Laywout
Standard
Court Step Start Fepeat
x -I 12 D ':.:_:' }{ FiI'St
(@)Y First
AE ) 0 Diirection
B 4 30 0 () One Way
(@) Aig Zag
[ ] Custom Spacing (_)Zig Zag +B
Part Laypout
Custom Sides
Court |1 Cumrent [ta) (1 to Repeat
B Value |0 @ X First
(Y Firat
Court Step Start Direction
x| 0 0 (@) One Way
Y |1 1] 1] '3:::3' fig 7ag
() Figfag+B

[ ] Custom Spacing

14
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Part Layout

The Mode selection on the DCD Multi-part Tab determines what kind of G-Code will be output. .
Single Part will generate G-Code that takes the tombstone setup into account including WFOs and B
positions Only one iteration of the program will be output. Multi Part will output the full G-Code
including the repeated data for the additional parts.

1. Ensure that Multi Part is selected.

Workspace | Mutti-Part | Interop Positions | Intermediate Tod
Multi Fart Type | TMS vl

Maode
() Single Part

| Setup Stock and Fixturf=| ® Multi Part

| Setup TMS |

Now click the TMS Setup Button. This is where you will define the programming of the tombstone.

Part Lapout

Standard
Part Layoyt — l—
Count Step Start Repeat (®) Standard

X |2 | |211-‘i | |‘:l gigz OCustomSides

Direction Retracts

B |2 | |‘IRD | |D ggr;ez:;ay Same B Same C5

[ Custom Spacing () ZigZag + B Same B New CS

Y5 I

Operation Groups Output

() By Taal Sub Made 1 5ub / Group

v
v

Clear Al | | Group | (®) Tool + C5
() ByOps

Canned Cycles Cycle in Main

B Output 0- 360 b

Group  Operations
Minimize WFOs [ SameWFOs On Each Face

[ Output WD Info WFO Shift D

C5 / Operation Layout

Operations  Poszition Instance

C£5=2 B0.00
C5=2 B270.00

Machining Order

[ Op Repeat in aroup Clear &1 add

| Llze the arder from the Group List

Wersion 2.0.0

15
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Part Layout
Standard

2. This tutorial can be defined using the Standard Part ot e et s

x |2 2114 0 OX Firt
layout option. Click the Standard button and enter the v 5 0 3 ;‘;Fm
irection
data as shown. 8 2 ™ 0 O one Way
(@) Zig Zag
[[] Custom Spacing () ZigZag+E

The tombstone is set up such that there are two parts in X with a
stepover of 211.4mm from edge to edge and five parts in Y with a
stepover of 150mm. This setup is repeated twice so a B count of 2 is
entered. The rotation between sides is 180°.

Repeat is set so that the second part machined will be above the first (cut “Y First”) and the repeat
will be Zig Zag pattern - when the machine has cut all parts in Y it will move to the right and
machine down.

Retracts and Output

On the TMS setup dialog, the Retracts information must be set so that we don’t crash the machine.
The Same B setting is the retract level (from the part origin) for parts on the same face. The New B
setting is the retract level for moving to a new face on the tombstone.

3. Setthe Same B to 100, Same B New CS to 150 and the New B to 385.

The part stock is 75mm deep so a clearance plane of 100mm is

Rietracts more than adequate. The Same B New CS provides extra
Same B 100 clearance options if you have multiple CS's. The 385mm value
Same B MewDs | 150 (Part Setup) is sufficient for changing B positions. If fixtures were
defined for this part, the clearance may not be adequate, but as
New B this is a simple tutorial without fixture bodies, we’ll pretend we

don’t need to clamp the parts to the tombstone.

4. Setthe Sub Mode to 1 Sub / Group, the Canned Cycles to Cycle in Main and the B Output to 0-360 in
the Output section of the Tombstone Management System dialog.

16
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This data affects how our posted output will

Cutput . .
£ b Mods [1 Sub / Group v] appear. The 1 Sub / Group option will create the
fewest number of subroutines, and each
Canned Cycles [E_u,u:le in Sub v]

subroutine will contain one or more operations

& Output |0-360 »| | that have been grouped, (we will group the
operations in next section). Canned cycles will not
be in a subroutine but will be output in the main
part of the program. All B values will be between
0 and 360 degrees, e.g. 390° is output as 30.

[] Minimize 'WwFOs [ ] Same ‘WFOs On Each Face
[ Output WFQ [rfa WFO Shift 0

Operation Groups

Operation groups allow us to optimize a program. Groups may be automatically generated or may
be manually entered. There are three options for grouping operations, By Tool, Tool + CS and By
Ops. By ops will create the greatest number of groups, one group per operation. The Tool + CS
option will create a group of the same tool if it is used in the same CS. By tool will create groups by
the tool used. Itis important to note that this is all dependant upon the order of the operations. That
is, if tool #1 is used in operations 1 & 20, it will not be grouped using any option. The operations will
need to be optimized in the operations list.

1. Select By Tool in the Operation Groups section and c1ick the Group button.

Operation Groups

) By Tool

) Tool + C5
) By Ops

Clear Al Group |

This grouping is not very optimal. The only group of
tools we have is operations 7 and 8. This is barely Group  Operations
different than the results we would get with By Ops.
We know this can be better as operations 2 and 6 use
tool 1. To optimize the program we should avoid the
unnecessary tool change that will result from the way
we currently have the operations set.

b B e B A R I o B
L e I m ) B o R T

&dd

2. Click the Clear All button and the x button.

17
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*  WARNING: Operations Inconsistencies | x |

' This clears the groups and will
__I_L There are inconsistencies in the operations attempt to close the dialog but a
Missing Ops :2,3,4, 5,6 7.8 9 . .
D . e warning comes up alerting us that
o you still want to continue 7 ) . ; .
there are items in the Operations list
that are not grouped.

es Mo

Click the Yes button to continue and close the Tombstone Management System dialog.

We need to reorganize some operations to optimize our program. We will sort the operations
by tool to minimize rotations and tool changes.

Move operation 5 to position 2 by dragging the tool tile.
Move operations 6 and 7 to position 3.

This puts the operation before another operation with tool 2. This is done because the
tombstone will already be on face 2. Placing these tiles on position 5 would create an undesired
rotation. The rest of the operations are in positions that will not incur any unnecessary tool
change or rotation.

Go to the DCD and click the Setup TMS button.

Select Tool + CS and click the Group button to create the groups.

Operation Groups i
() By Tool
Clear 2l Group (®) Tool + C5
(JBpOps

Group  Operations This is a more optimal program. We have not

Tz changed the number of groups but we have
23 minimized some rotations and tool changes. The
3 45 only grouped operations are the pockets on Face
; S 2. The posted output will have seven subroutines,
it . with one or two operations each.

7 3

&dd

18
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CS/Operation Layout

The last thing we need to do in the Tombstone Management System is to define the operation
layout. Since we have two different parts on the tombstone this is particularly vital.

1. Clickthe Add button and select the CS option and click the Get CS button.

Select C5 =]

1: =% plane
2 Face1
3 Face 2
4 %7 plane
5 plane

The Select CS list opens that lists all of the part’s coordinate

systems. This allows us to choose which CS afilter is to
applied to.

[ Cancel ] [ Ok ]

2. Choose 2: Face 1.

CS / Operation Layout % |
®Cs 2 GetC5
) ) ) () Operations From C5
The CS/Operations Layout dialog now contains an
entry. In some cases we might need to define what Position GetB
the filters are for accessing this CS. There are two Instance Filters
functions we can use to control the layout, Instance @I OFist®  O0ddX O EvenX
F”ters, Wthh Con'[r0| the |ay0U'[ by XY and B data @aly ) Firsty (10ddY  ()EvenY
or the Sides option, which specifies what sides of a ®alE  OFistE  ()0ddB () EvenB
tombstone will use the CS in question. e
1 2 3 4
[OF 5 B 7 8
() Partial ] 10 11 12
Cancel ak,
Inztance Filkers
) S ; ; Sid
@ Al% O Fist® (0 0dd® () EvenX = : 2 3 4
@AlY O FistY () 0ddY () Even el ; " [
() Partial 9 10 11 12
@ AlA ) Fistd O 0ddA () Evenh

As this is a fairly simple setup, we do not need to use a filter. We already stated that the Part

Layout has two sides that are 180° apart, starting at BO. The Instance Filters and Sides options
should be left at “All”.

3. Click the OK button.

19
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C5 / Operation Layout
Operationz  Position [nztance
C5=2
The dialog closes and we have an entry in the
CS/Operation Layout list. We need to add one more
for the back face.
Clear Al Add

4. Click the Add button then select CS and c1ick the Get CS button.

5. Choose 3: Face 2.

® s 3 et CS
(") Operations Fram C5 We need to properly define the position of
this CS for machining.
Pozition B270.

6. Click the GetB button and then OK.

CS / Operation Layout
Operationz  Pozition Instance

C5=2

£5=3  B270 o
We now have a complete listing. The setup for the
operations in CS3 (faces 2 and 4) is identical to
the Part Setup, but is rotated by 90°.

Clear Al Add

7. Clickthe X button.

This closes and saves the dialog.

Stock and Fixture Layout
The Stock/Fixture Layout dialog

To get the TMS part ready for machine simulation we need to define the parts, and in some cases,
the fixtures for Machine Simulation. This is accomplished via the Setup Stock and Fixtures item.

20
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Workspace | Mutti-Fat | Interop Positions | Intermediate Tooling

Multi Part Type [TMS W
Mode
=] [ [¥] -
[_) Single Part
Setup Stock and Fixture @® Multi Part

The Stock/Fixture Layout dialog allows us to define what parts will be rendered in Machine
Simulation and where they are placed. As solid models are designated, the workspace will draw a
wireframe to display where the part stock and/or fixtures are situated. When Machine Simulation is
activated the proper stock and fixture bodies are rendered.

Body Bag [@l=/E

We have two stock bodies that need to have a layout
defined. The tombstone fixture body does not need to
be set, but if we had models for the fixtures needed to
hold the stock in place we would have to define their
layout as well.

Face 1 5tock Face 2 Stock

\F‘aqe 1 ,.-'r

1. Un-bag the two part models from the Body Bag.

This will make it easier for selecting the stock bodies. The bodies we will use for our stock setup
are “Display Only” stock bodies named Face 1 Stock and Face 2 Stock. The multi-lump stock body
was used for the toolpath generation, specifically the face milling “Stock” designation.

Face 1 Stock Definition

1. Choose > DCD> Multi-part > Setup Stock and Fixtures.
2. Selectthe Face 1 Stock body.

3. Select the Stock option and enter values in the Layout section as shown.

21
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Stock/Fixture Layout BEE:
Type Get Set
(®) Stock () Fisture »
Clear The X and Y values should be familiar to
L ayaut you as they were used to define the
] Custom Sides Tombstone Management System.l Values
in the start column would be used if a part
Count Step Start

needed a custom X or Y position or were
A2 211.4 0 not on the first face of the tombstone. The
custom spacing checkbox enables exact

¥ o5 150 0 positions to be entered.

B |2 180 1]
[ ] Custom Spacing

4. Click the Setbutton. Do not close the dialog.

Yellow wireframe shapes appear on the
tombstone. If the arrangement was incorrect you
could click the Clear button to remove and change
the setting. If nothing appears make sure the
stock body is selected.

Face 2 Stock Definition

We will now set the layout for the Face 2 Stock body.
1. Selectthe Face 2 Stock body.

22
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Stock/Fixture Layout E|  x |

Type Get Set
(@) Stack ) Fist
® Stoc ) Frsture Clear

Lapaut

2. Change the B values as shown and click Ll
the Set button. Do not close the dialog. Count Step start

o2 211.4 0
¥ 150 0
B |2 180 90
[ ] Custom Spacing

CS Error Resolution

We have made two mistakes. One
of the values we entered is
incorrect but more than that is
wrong. Since the wireframe shapes
are being drawn in the wrong
position we can assume that the
problem has to do with coordinate
systems.

1. Right-clickthe Face 2 Stock Body and select Show Properties.
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Properties HEoE
. . Name of Eod E@ ID Creation Method
This body is assigned to - ame;gt o kﬁ’ ) ° Ere-la |d|:-n etha
CS2, the CS aligned to aCe £ 210C splode
Face 1. Normally, bodies Comment

are notdependenton CS
data, but for TMS the CS is
important. The data
entered in the Stock/Fixture
Layout dialog is relative to
the CS of the body. We

need to change the CS this
body is assigned to. Leave
the properties dialog open. | © Fart Shrink age Chord Height
-:- Fisture Maone o
() Stock, i
X¥YZ

2. Switchto CS3: Face 2 and choose Modify > CS > - Change CS (XYZ). The CS changes to CS
3. Close the Properties dialog.

3. Change the B Start value to @ and click the Set button. Do not close the dialog.

If you force a screen redraw (Ctr1-R) the stock
display will update.

About the Wireframe Display

The proper arrangement is set. Note that the system still displays only a wireframe shape that
bounds the stock shape. This is so the system does not slow down. When Machine Simulation is
activated the full shape will be drawn.

1. Selectthe Face 1 Stock body.
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3.

Note how the display changes to the layout we defined for this body.

Ctrl-Clickthe Face 2 Stock to add it to the current selection.

The wireframe display now shows our entire
layout. The wireframe display is only
available when the Stock/Fixture Layout
dialog is open. If you close the dialog and
open it and select a body the system will draw
the wireframe shapes again.

Close the Stock/Fixture Layout dialog.

Machine Simulation

Setup

1.

= 9

Mach... Program
Sim  Error Checker

-

@6 Op 5im

Select Machine Sim from the Simulation dropdown menu in the @” -
Command Palette.. o Machine Sim

| .
0 Tool 5im

Rapid 5im

Qa Legacy CPR

When Machine Sim is activated the rendered image is in Part mode and includes the stock
setup we just completed. We need to select a machine assembly model for Machine mode to
work. A four-axis horizontal mill assembily file has been created for the TMS tutorials and can be
found in the Part Files folder.
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2. Choose the Load Machine = icon in the Machine Sim Render Control palette.

3. Click the User Folder box and navigate to your Sample parts folder (Sample Parts\Tombstone
Management System\TMS - Required).

Machine 5im Models @H

=23 User Falder [DAS ample Partsh T ombstane Management Systermh TS - Bl | User Folder

=0 Application Folder [C:\ProgramD atat3D Systems\GibbsCAMY11.2 B\Ma | Load Machine
o J ¢{Mo Machines Defined:
=2 Installation Falder [D:YProgram Filesh30 SysternsbGibbeCat 112 6.10-
o J ¢{Mo Machines Defined:
=3 Samples [C\ProgramD atatMicrozoftyiwindows\Start MenutProgramstal
o J ¢{Mo Machines Defined:

This will make any existing machine assembly models available for our use.

4. Selectthe Load Machine option.

The tombstone is set up
as well as the horizontal
mill tombstone machine
model. Please note that
the orientation will
probably not be the same
as seen here.

This is a fairly simple 4-
axis horizontal mill. The
table is mounted to the Z
axis while the spindle is
onthe Y axis which is on
the X axis. We have
added angle values so
that you may more
readily see the rotations.
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Rendering

Machine Sim rendering is dynamic, meaning the part image may be manipulated while being
rendered. Tombstone Machining with Machine Sim will show all inter-operation and inter-operation
moves. The only thing not rendered is tool changes. The tool will simply retract and the next
operation will have a new tool (and associated holder).

1. Render the operations.

mmmwmmmmmmm TMS Tutorial Complete.vnc - GibbsCAM Search Q[ =B X

9 @E 2 b O« ey B@CE 8 &+ I

Document View Coord CS Palette Workgroups BodyBag  Geometry Dimension Surface  Solid Tools| CAM Mach.. Program  Post Operation  Tool
stems

Sync Control Part Stations
Contral... Palette  Palette.. Modeling Modeling Sim  Error Checker Manager... Manager...

We can zoom in on
the part to check the
machining, though
you may find that
Op/Tool Sim or

Legacy CPR may be

more appropriate for

part verification \ _

while Machine Simis . ' , SO — T
more appropriate for A TR O
program verification. '

«n csz |Owsz [ nen [Tms:multipar

2. Savethe part.
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CUSTOM SIDES

This tutorial is designed to familiarise you with a “Custom Sides” setup. The part file already contains

models, tools and operations that create the base parts. We will create the TMS operation and
define the custom stock layout for Machine Simulation.

1. Open the file Custom Sides.vnc.

The existing operations drill
and chamfer the parts on
sides 1 and 3. The parts on
sides 2 and 4 have pockets
that get roughed and
finished. There are four
tools: a drill, a countersink, a
rough endmill and a finish
endmill.

Setup TMS

1. Choose DCD > Multi-Partand set the mode to Multi-Part.

2. Click Setup TMS and for the Part Layout choose Custom Sides.

3. Setthe Same B retracts to 8@mm and the New B retracts to 350mm

Part Layout

We need to define each side of the tombstone individually.

1. Click Inthe Custom Sides tab and set the Count to 4.

The dialog shows the Current
side is 1. Side one has three
parts vertically on the center of
the tombstone’s face.

Part Lapout
Custom Sides
Court |4 Current || 1 [ 3 Repeat
B Value |0 I:j:j:l A First
(®) Y First
Court Step Start Direction
®x 1 0 0 (@) One Way
Y |3 225 =225 '3:::3' Zig Zag
[ 1 ZigZag+B

[ ] Custom Spacing
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2. Setthe RepeattoY First and designate a One Way cut.
3. Setthe Count, Step and Start values as shown.

The parts are 225mm apart. Note that we’ve specified a Start of -225mm. The part we have
used for creating the operations lies in between two other parts. Therefore we have to specify
an offset so that we cut all three parts. In this case we will start at the bottom of three parts and
move up.

4. Clicktherightarrow [» to change the Current setting to 2.

Part Layout
Custom Sides
Court |4 Cumrent |« |2 [ 3 Repeat
5. Setthe Repeat, Count, B B Value -30 I:j:j:lx First
Value, Step and Start values ® Y First
Courit Step Start Directi
as shown. 1 0 0 Arection
X i® One Way
Y |3 225 =225 (_) Zig Zag
() ZigZag+B
[ ] Custom Spacing e esgE

The data is essentially the same as side 1 except that the B Value needs to be set to -90.

6. Clicktherightarrow [ to change the Current setting to 3.

Part Laywout
Custom Sides
Court |4 Curent || 3 [ 3 Fiepeat
7. Setthe Repeat, Count, B B Value | 180 .X First
Value, Step and Start values (Y First
Court Step Start Diirection
as shown. 5 2064 0
x : '1:::1' Cne Way
Y |2 400 1] - Zig Zag
()ZigZag+B
[ ] Custom Spacing e esgE

There are four parts on this face with the operation being defined in the bottom left corner. The
Repeat is set for X First with a stepover of 266 .4mm in X and 400 in Y. The stock is cut in a Zig
Zag pattern. This part is on the third face so the B Value is 180.

8. Setside 4 as shown.
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Part Layowt
Custom Sides

Court |4 Curment |« |4 [ Repeat

The data is essentially the B Value @ X Firs

same as side 1 except that the LY Rt
Court Step Start Directi
B Value needs to be set to -270 5 06 4 0 reeten
X - -Z_:_Z- One Way
Y 2 400 0 (®) Zig Zag
() figZag+B

[ ] Custom Spacing

Operation Groups

The operations are already arranged by tool in the Operations list, we simply need to group them for
TMS.

1. Select Tool + CS and click the Group button.

Operation Groups ___
[_JBy Taal
Clear Al ® Taol + C§
(JByOps
Group  Operations 2
We now have eight groups, one 1 5
for each operation except > 3
group 6 (operations 7 & 8) 7 4
which is the finishing contour 4 5
operation. 5 E
B 78
v 3
2 10 e
Add

Instance Filters and Sides Layout

We need to define a filter for each side of the part.
1. Clickthe Add button and in the CS/Operation Layout dialog c1ick the CS radio button.
2. Clickthe GetCS button.
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Select C5 I B

1: =y Elane

3 Face 3
4: Face 2
3. Choose CS 2 as the filter, then c1ick OK. gf ;;ce 4

: plane
¥ Uger CS

Canzel ] [ k.

4. Selectthe Partial Sides, 1 filter.

CS / Operation Layout 0 [E3]
ocs 2
() Operations Fram C5
Position
Inztance Filkers
R This tells the system that
@ allx ) First s (1 0ddx () EvenX . . .
operationsin CS 2 will be
@ Al (7 First ' () 0ddY (") Even' performed onface 1 of the
@ &lB (O FirstB (O 0ddB ) EvenB tombstone.
Sides
1 Fz [E3 [O4
Al 5 E 7 a
@ Partial g 10 11 12

Cancel ][ s

5. Click the OK button.

We will now define the layout for the second face of the tombstone.
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6. Add CS 4 and set the Partial Sides
option as 2.

C5 / Operation Layout
@ Cs 4

() Dperationz

Pozition

Inztance Filkers

B

Fram CS

@ &l (O Firgt® (O 0dd® ) Eveni
@ alY O Firty () 0ddY () Even
@ AlB (O FirtB (O 0ddB () EvenB
Sides

Cr ®2 [H3  [fe
%) Al 5 i e
i@ Partial 3 10 11 12

[ Cancel ” ]9 ]

Since there is no other way to define a single side that is not the first side the Partial option is our

only choice.

Note that we do not need to set the B Position for this
face as we already described it in the Custom Sides

setup.

7. Clickthe OK button and close the dialog.

8. Repeat the process of defining a partial side
setup based on the CS for sides 3 and 4.

When complete the layout should look like the

image to the right.

CS / Operation Layout
Operation:  Position |nztance
C5=2 Sidexz(1]
C5=4 Sides(2]
CS=3 Sides(3]
C5=h Sidesz(d]
Clear Al Add

9. Click the OK button to save and close the dialog.

Stock Layout

1. Choose DCD > Multi-Part > Setup Stock and Fixtures.

2. Selectthe Face 1 stock body.
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Stock/Fixture Layout [@]=|E2
Type Fet Set
(@) Stock ) Fist
® Shoc ) Fisture Cloar
3. Enterthe values as shown and click the Layout
Set button. [ ] Custom Sides
. ) . . Count Step Start

This will create three vertically aligned stock y

frames. 1 L 0
Y3 225 225
[ ] Custom Spacing

4. Deselectthe Face 1 stock body.

5. Selectthe Face 3 stock body.

Stock/Fixture Layout [@]=|E2
Type et Set
(@) Stock ) Fisk
® Shoc ) Fixture Cloar
6. Enter the values shown and click the Set Layout
button. ] Custom Sides
. ) . Count Step Start

This will create a matrix of four rectangular y

stock frames. 2 206.4 0
B |1 I} 0
[ ] Custom Spacing
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| TS
e
[ 1A
Rl

7. Ctrl-clickthe Face 1 stock body to

(1] |
show the current definition. I

We are doing this in a slightly odd order to
show the usefulness of the Get button.

8. Deselect the Face 3 stock body.
The body on Face 1 should be selected and the wire frame stock should be displayed.

9. Ctrl-clickthe Face 2 stock body to add it to the selection.

10. Click the Get button, 2!

The values for that body are now loaded in the Stock/Fixture Layout dialog.
11. Click the Set button.

The stock definition for this body is now set, using the duplicate data from Face 1. Since the B
values are relative to the body’s CS we do not need to change anything.

12. Select the Face 3 stock body.
13. Click the Get button.
14. Select the Face 4 stock body.
15. Click the Set button.
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The stock layout for this part is complete.

16. Close the Stock/Fixture Layout dialog and save the part.

Operation Ordering

Before we get into the rendering we need to optimize our machining order.
1. Move operations 4 and 5 (the face 3 machining) to positions 3 and 4.
This will prevent any unnecessary tool change and B rotation.

2. Move operation 9 to position 7.

Machine Simulation

We will render the machine simulation using the same horizontal 4-axis mill as in the prior tutorial.
1. Choose Machine Sim from the rendering dropdown.

2. From the Machine Sim palette choose the Load Machine icon and choose the Tombstone
Machine as in the previous tutorial.

As the system already had the location of the machine files, it was not necessary to
search for them. In the event your version of the software lost the User Directory we
set in the prior tutorial, see Setup for directions on setting the directory.
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@ |9 | Fle edt view Modfy Soids Features Window Plugns Macas WEDM Help ‘TS Tutorial Complete.vnc - GibbsCAM Search Q, IEEIK

£l O 2 & 4

You may want to rotate the
model so that you can
actually see the tool’s
interaction with the part.

F-x
OsBEvaE ERdr
ER 2 E = A= I )
rOSDAT =a

Sequence of Events

1. Render the part.
Let’'s look at what is happening.
- The program first drills holes and chamfers face 1.
- The program rotates to face 4 and drills and chamfers face 4.

- The program rotates to face 2, changes tools and cuts the slot on the face 2 part, then
finishesit.

- The program rotates and the pockets on face 4 are roughed out and then finished.
Obviously there are too many tool changes - we can do better.

2. Close Machine Sim.
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3. Move operation 9 to position 7.
4. Move operation 4 to position 3.
5. Move operation 10 to position 8.

Your Operation list will now look as shown on the right.

If Machine Sim were still open it would reprocess the order of the operations and re-render the
tombstone setup. Unfortunately, as you can see, the TMS operation is out of sync.

6. Openthe TMS setup and c1ick the Group button.

The order will change, placing ops 9 and 10 in the last group.
7. Clickthe OK button to reset the operation.

8. Render the operations in Machine Sim.

The order of operations is now more optimal, as we have minimized tool changes and rotations.

Sides 1 and 2 completed Sides 3 and 4 completed

9. Savethis part asitis complete.
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