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Agenda

3 steps

Foundation
Workflow

Documentation
Supplemental information

Q & A (time permitting)
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First, CONGRATULATIONS!

The reasons you bought Pro/Engineer, and Pro/NC probably include:
Fully integrated and associative Machining applications

NC Programming Functionality
Mill
Turn
Wire EDM
Post-processing
Verification
Process planning and documentation
Robust automated toolpath creation
The most versatile NC programming solution available

Machines anything
Enables truly concurrent design through manufacturing
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Next, Don't PANIC!

PTCUS¢/ WORLD
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The Plan

3 phase approach to complete implementation

Establish the
_Environment [7

®

Pro/NC
Implementation |

® Documentation .- Workflow [ .

PTCUS¢/ WORLD
EVENT
2007
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Training — It's not optional!

Some choices include:

PTC University EXTYT
www.ptc.com/learning N PTCUniversity

Gel ta » eadines

Certified Training Partners \ B

www.ptc.com/partners/training/index
.htm
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Establish the Environment

Step 1: Set up the foundation

Workcells -
Wire EDM

Sheet Metal

Tools

Establish the —®
Environment |7 | Speed / Feed info
| ' @f Parameter files

Site Files
Fixtures

Post Processors

®

Customization
i+)

Pro/NC
Implementation | .

PTCUS¢/ WORLD
EVENT
2007
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Workcells

Config.pro option: pro_mf workcell dir <drive?:\path\to\workcell\directory>

M I | |S Melju Manager Menu Manager S h eet M etal

ANUFACTURE p MAMUFACTLRE
SMT MFG MACHINING

Lath es _. x -. ':_ I Utiities  Operate  Setup

ell Oper | MC Se

I amne:

ere EDM : i _- : 73 MACHOT PUNCH

2% Machine Tool Setup

I Don't forget

Output

= ; _ . . [Fie
PP Name : i Jefaults | | PPRINT |
Type PUMCH
CL Command Dutput O ptions =
FROM Do Mot Output
Modal
ILMT A0FF | Qutput
AOFF | Output

ER-PURCH
E

p Cutter Compens
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Tools

Config.pro option: pro_mf _tprm_dir <drive?:\path\to\tooling\directory>

Parameter based

Sketched

Y Tools Setup

>

4@ Hide Detalls I Apply ]
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Speed / Feed info

Config.pro option: pro_mf _tprm_dir <drive?:\path\to\tooling\directory>

£ NoteTab Pro - D:\ptc\pro_stds\Tools\bul_10000.tpm

Pre Wildfire 3.0: Sodaa s

Use a directory structure /
flat ASCII files (*.tpm)

*.tpm for tool geom

D:\ptcipro_stds\Tools\materials\AL 6061\bul_1000... - =15
v Docamerk Fgvoites Todk He ]

*.tpm for speed / feed

cument  Faverkes  Tnols  Help

#HY Wa YV iRa s

One folder / material S

2% Operation Setup

orPm0

(& J|oRiEm [ o [ Bc [ | [ [ mre TRRIMC £ .ol

[T‘ RETRACT
1
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Speed / Feed info (con't)

Select material in Operation drop
down menu, then...

Read DB option in tooling dialog
One method for entering S / F data

24 Tools Setup
File Edit i

gs | CutData | BOM || Offzet Table

Foughing M.

i

mm

>

<
ok | [ Canesl | 48 Hide Details
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Eile
0O X

Operation Mame

FSETPO
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|E| RETRALT
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Speed / Feed info (con't)

Wildfire 3.0 and beyond.:

Store the machining tool parameter
file in XML format, simplifying the
Interface to the external tool database
management system. This single file,
combining tool geometry and cutting
technology, can also be easily
managed by PDMLInKk.
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Parameter files

Loading Parameters from a File

Store and retrieve parameters from your disk:

Store specific manufacturing strategy
w MCSEQLEMCE

Search path defines by Pro_mf _param_dir
config.pro option (default is working
directory)

Seq Setup

Parameter(s) loaded from a file will overwrite

current setting Quit Seq

Parameter file can contain from one to all w MFG PARAMS
the parameters for a specific toolpath

Good for automation : Sot

Create a Parameter with 1 single
/ i n e .. aave

Done

Create a mapkey to load the — Quit

parameter file L b L w RETR PARAMS
MDE Librar Y

Create as many as you need
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Site Files

Site File allows you to setup defaults for all the manufacturing parameters

Created in Pro/NC or with a vp—vE—
text editor b MENUFACTURE

r'-'1 rg Ei etu Ju} -

Loaded or stored with the w MFG SETUP
Workcell

- . 0 puer-a;cn h
Parameter and Site files have

Certaln ‘_l’ OptlonS WhICh need CL Set : W _"JN'WH'-‘W _IMI‘H«:' _mnmw SETUP VISIBLE  1HO
to filled in every time netry

Minimum and Maximum values
can be controlled

Visibility can be controlled
(NC Sequence and Info)

Inheritance can be controlled
(site changes - NC sequence
changes)
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Site Files (con’t)

Values can be ‘hard-coded’

File Edit ‘iew Column

Input: |30 | Advanced

Orientation of turning tool relative to machin

Driven via relations

. Param Tree

File Edit “iew Column
[nput; | =200/C i_[ Advanced
walume Milling

b anufacturing Parameters
CUT_FEED

ROUGH_OMLY

3820

OFF
01

Sets the rate at which the spindle turns. ‘

Spindle speed=500/cutter _diam*3.82

F"Btﬁ'b’r WORLD

Relations can be used in parameters, too! T

Copyright ©2007 Coldfire Enterprises

2007




Fixtures

Are optional, but can be
useful for visualization and
collision avoidance

May consist of assemblies
or a single part
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Post Processors

What kind of
machine tool?

Mills Wire EDM
Lathes Sheet Metal | |

(Laser, Punch)

| need a post. What the
heck do | need to do?

Continue
Implementation

Do it yourself, or

Have one built

F"BML’Y' WORLD
EVENT
2007
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Customization

Templates available in Expert Machinist:

|£| Template Editor
File Edit

Pocket L| =

Profile (\_9 PTC

FaCe IZZNAE  Step Feature £/ NewTemplate
o, File Edit
0= | &
{7 NewTemplate " Fe | Properties
[ Fecen B

Step

Hole making
Through Pocket
Channel

Slab

Flange

S | Ot ._ ' |/ NewTemplate

File Edit

Strategy Hame

Rough And

Boss top

5 Nev‘ﬂelnula{e
@ O Fesso | CL Commands | Feed P:-ah':sl Clearance | Emr!-l-Exil' ;(-.ut Control

O-Ring Groove
Through Slot

Spindle Statements
R =

Undercut

| Coolant Statements
Rib top
MMOME Statements

Round |

Chamfer
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Customization

Stuff you can build:

Stal’t |\/|Ode|S .-53 Customize
. p MAMUFACTURE

Fixtures ] . ] : MFg Setup -

Menu Manager

Operations
Workcells r Tosling
etc. ok i s Operation
Mapkeys St Param Setup
Menus / Toolbars ¢l Setup
Icons s
Templates (XML) tathe e e or a e .. r Trport
M/UDF's - T e o _ Export
Holes / — e Done/Return
Threads
Pockets
Other Apps
Toolkit
Weblink

External Applications
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Define the workflow (or using the tools)

Step 2: Create the toolpaths

Pro/NC
Implementation | .

® Workcell (Machine Tool)

Operation
Workflow |7

Sequences =

NCL Data

PTCUS¢/ WORLD
EVENT
2007
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Workcell (Machine Tool)

i Machine Tool Setup

Tvpe Travel Fle
Mill Custom CyC|eS Machine Name  |HAASO101 w]| CNC Conigal
w | Location

Lathe Comments ot o -
PPRINTS 2 - 12 | Trayel | Comments

Cutter Comp. o
CO n fl g u ra tl O n CL Command Dutput O ptions

FROM Do Mat Output

Number of Axes LOADTL [ Modal
Output

Wire EDM
Sheet Metal

Iutput O ptions

Spindle
Feed info
Cutting Tools
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Op

()

©200

O/d

SMT MFG MACHINING

File Miew Utilities Operate Setup

Parts | ‘wikeell | Oper| MC Seq
Mame Type
ﬁ' A CHO PUMCH

Tvpel PUMCH
M ame ks CHOT

[ Comment l [ Capg "]

Farameters | | Zones * |

@,
D — i MACHINE ZONE
File Edit Modify Customize View
ClEE) .
Zore [
T |Mame Owner |Yalue
= S = Translate (%) % Awis
LT, g e Direction  (7) v fwis
MACH_ID [T 4
NCL_FILE [T i )
- by > Axiz 120,000
NCLFILE_UNE_LENGTH U 80 g;;kp'ece by YA“fS
FRE_MACHINING_FILE (ST P Aris | 50,000
POST_MACHINING_FILE T4 ]
LOCATION ry Zor Gins by Axiz | 120.000
CONTROLLER [ET by Y s | 60.000
CUT_UMITS [T
—
Fohe's Select ] [ Reset Al ]
—
i MACHINE CLAMP . Ofses =
Sketch Automatic
Adjusting
INT [ &wtomatic: Reposition
|_/J_'ﬁll Retneve [¥] Zare Interzection
—
2 REPOSITION PAD
# Offzet
v Offzet -
Angle
: 3
Cloarance] 2 COSMETIC SECTION 3
Digtance
Sketch

# Offzet

v Offset
Angle

Cancel




Type

Mill

Lathe

Wire EDM
Sheet Metal

Punch

Contour

Hybrid

Copyright ©2007 Coldfire Enterprises

Mill

Lathe |
Wire EDM \
- ype

I

Punch __ S

: |
Contour | _ Sheet Metal |
Hybrid | ~




comments

Comments can be  Menu Manager |
} MANUFACTURE

added at the operation AT
Ievel b MACHINING

qQUEnCE e

QUEMNCE

T - : ...or at the sequence
00 X

1 Harne: arma Hustomize I eve I

QKU
FSETPD v|[ D]
v+ | Output -
1y
TURN_MODEL []mame
Comments
I:lT|:||:||

ents go here.

i) NC Seq Comments

Done

ik
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PPRINTS

Add information to be

passed to the post

processor, or the

operator

Save PPRINT file for
later retrieval

[ Machine Tool Setup

Eile:
O g X
Machine Mame OKLURA

Machine Type Lathe
MNuraber OF Turrets | 1 Turet

Output | Spindle | Feed %zg:gg
Post Processor Dptions
PP Mame UNC=01

CL Command Output O ptions
FROM Do Mot Dutput
LOADTL Modal
COOLNT/OFF | Output
SPINDL/OFF | Output

P Cutter Compenaation ...

Copyright ©2007 Coldfire Enterprises

~ | CMC Confrol
4| Location

| Orientation | Horizontal

Custam

Trayel Cycles

Commehts

D

FPRINT

Menu Manager

Create
Modify
Retrieve
Save

Shiow

Done/Return

L Activate PPRINT

Item Optian
PART_MAME

DATE_TIME

SCALE

TRANSLATE

ROTATE

OPERATION_NAME
OPERATION_COMMENTS
LAYER_MNAME

LIDF_NAME

TOOL_TABLE
ONLY_OUTPUT_USED_TOOLS
CUTCOM_GEOMETRY_TYPE
NC_SEQUENCE_NAME
NC_SEQUENCE_CSYS_NAME
NC_SEQUENCE_COMMENTS
FEATURE_ID
SEQUENCE_TYPE
CUSTOM_CYCLE_NAME
CUTCOM_REGISTER
SPINDLE_SPEED

| COMVEX_CORNER_FINISH_TYFE
CUT_FEEDRATE_&_UNITS
ARC_FEEDRATE_&_UINITS
FREE_FEEDRATE_& UNITS
RETRACT_FEEDRATE_&_UNITS
PLUNGE_FEEDRATE_&_LIMITS
SCaN_TYPE
RETRACT_HEIGHT
HOLDER_M&ME

TOOL_MAME

TOOL_TYPE
TOOL_POSITION_MUMBER
TOOL_COMMENTS
TOOL_P4RAMETERS
TOOL_OFFSET_MUMEBER
CHAMFER_LENGTH
CORMER_RADIUS
CSINK_ANGLE
CUTTER_DIAM
DRILL_DIAMETER
DRILL_LENGTH

END_ANGLE

END_OFFSET
GAUGE_Z_LENGTH
GAUGE_X_LENGTH
HOLDER_TYPE
INSERT_LENGTH

LENGTH

LENGTH_UNITS
| NOSE_RADIUS
NUM_OF_TEETH

Comments

Cancel |
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Cutter Compensation

Defined in Workcell
Output defined for either:

Tool Center

Tool Edge

Copyright ©2007 Coldfire Enterprises

configuration

i Machine Tool Setup

ID 01 & [ Reset]

CL Command Dutp. hiah

FROM D i bRt
LOsDTL Madal

[ Defauls | [ PPRINT |




Sheetmetal

Zones
Pads

Clamps

Turﬁn

) TURRET MANAGER =
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Operation

! Operation Setup

e Machine tool *

Coordinate system *

SMT MFG MACHINING

Retract *

| IMame  [wiokeal  [] |
Ul FE0D004T STRIPPIT

Stock Material
Fixture Setup

Mfg Geometry

* required!
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Meet the Process Manager...

The Process Manager can be called from a Pro/NC session

Manufacture / Process Manager m

This is the central control point for the process creation

MFg Maodel
MFg Setup
Process Mar
Machining

Madify
Regenerate
i_ormponent
Set Up
Relations

Frogram
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Overview of the GUI

Create holemaking Create step from template

step

Create milling step
Create Operation

Create Workcell

I 1.1 Mfa Process Table

Create Template

Highlight step : oo
references 1 DRLL_1_INGH

3 DRILL.
4 DRILL.
5 DRILL_1_

View types

Selected Step
Edit Selected Step

Play Path
Time computation

Copyright ©2007 Coldfire Enterprises

TOSHIBA

Create Jig/Fixture

Time Graph

View builder

View selection

Create NC Features

Steps view area




Sequences

Mfg Geometry (optional)
Types

Parameters

Tools

Geometry

Customize
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Mfg Geometry (optional)

Can be used to define
surfaces to cut

May be different from the
reference model

Use as a ‘collection feature’
to save time when selecting

geometry to cut
Types
Window
Surface
Volume

Hole Group
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Sequence Types: Milling

Volume Engraving
Local Mill Plunge
Surface Roughing
Facing Re-Roughing
Profiling Finishing
Pocketing Holemaking
Trajectory Thread

AUX
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Sequence Types: Turning

Area
Profiling
Groove
Thread
Holemaking

Aux
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Sequence Types: Wire EDM

2 AXIS

Contouring

4 AXis
Taper Angle
XY-UV Type

AuUX
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Sequence Types: Sheetmetal

Contouring Punching
- Edge Nibble
- Area Nibbling
Contouring - Slot
- UDF Punch
- Point Punch
Approach Punch - Tool Shaping
- Forming
- Shearing
- Aux

AUX

Slitting
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Sheetmetal (2)

Modifiers to Sequences include:
Lead in / out
Shakeaway tabs
Check Edges
Overhang
Multiple Tool (think long obround slots, use both round and rect.)
Remove Hits
Change Order

CL Command
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Sheetmetal (3)

Single part
Automation (Nesting)
Populate (Subroutines)
Optimize
Control tool path after all parts are placed on the sheet.

Options for minimizing tool travel, tool change, etc.
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Parameters

Parameters are what
defines Aow the geometry
gets cut

Step depth
Step over
Scan type
Etc.

Can have a dramatic effect
on sequence

Are context sensitive,
based on sequence

Copyright ©2007 Coldfire Enterprises

Y Properties

File

Parameters: | Required| A&

FACE_MILLIMNG

1
TYPE_3

T1. CONVENTIONE L_SURF




Tools

Can be created on the fly or
retrieved from library

Can load parameters, based
on material

Remember to specify
material in the Operation

3 different types
Parameter based
Sketched
Solid part
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Geometry

Optionally selected from
Model
Sketched (think trajectory)

Manufacturing geometry

Selected
Created ‘on the fly’

Don’t forget about imported and
2D legacy data!
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Customize

Provides low level
control of components of
sequences

M arral E it
LeadIn
Lead Out

CL Com |rr|a.ru:|

Copyright ©2007 Coldfire Enterprises

i Customize

Current Tool Mation(z]

| Carncel |




NCL Data

i) PLAY PATH
File CL File

Create

4 OUTPUT_ON_CENTE

Visualize
NC Check

Vericut

Post Process
GPost

Copyright ©2007 Coldfire Enterprises
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Documentation

Standards
Best Practices
Process

Tips & Tricks

New Functionality / enhancements

‘Loop back’ to capture new automation as you develop it
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config.pro for manufacturing

Accuracy : it is strongly recommended to work with absolute accuracy enable.
enable absolute accuracy yes
accuracy_lower_bound number (small enough, 0.001 metric)

It is also important to be sure that all the components and
the assembly have the same accuracy

CL File output :

for 3 axis it is recommended to have at least one digit more than the number of digits required
in the NC tape.

mfg_XxXyz num_digits 4 for metric (5 for inches)
For 5 axis it is recommended to have at least 8 digits for I,J,K
Mfg itk _num_digits 8

XML Import / Export : enable export and import on NC process in XML format
output _mifg xml yes

Remove arrow In the toolpath display
cl_arrow scale O
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config.pro for manufacturing (con'’t)

VERICUT : to improve export performance for
mold machining (simple stock)

vericut_stock tolerance 1 (mm)
vericut_fixture_ tolerance 1 (mm)
vericut_export_all tools YES

Workpiece transparency default value
mfg_workpiece transparency .75 (75%b transparent)

Mill Window : automatic creation of the mill
window based in workpiece silhouette

allow_workpiece_silhouette auto
Other options are

No : no workpiece taken in account (default)
Yes : user select workpiece or ref model
Auto : workpiece silhouette only
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config.pro for manufacturing (con’t)

Make job manager available (optional)
nc_jobman_visible yes
Support for multi-tips tool
Allow_multiple_tips_tool yes
Post-processor directory definition
gpostpp_dir path (path can be .\ for current directory)
Important paths to define
Mfg_start model _dir path to manufacturing start parts
pro_mf _param_dir NC sequence parameters library path
Pro_mf _tprm_dir Tool library path

Mfg_template dir path to manufacturing template directory

F"BML’Y' WORLD
EVENT
2007
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