Pro/ENGINEER Wildfire Advanced Design Section 5

Layouts |E

Introduction

Pro/NOTEBOOK is used to create ‘layouts’. Layouts are like engineering notebooks, containing
key design information and rules. Layouts allow you to create parameters that control the model,
just like any other parameter. What’s different about the layout is that it is not a model, and it’s
not a ‘layout’ at all. This is not similar to the old drafting term ‘layout’.

Part and assembly models can both ‘reference’ layouts. When a part references a layout, it
‘knows about’ all the parameters in the layout. If the parameters in the layout are modified, the
parts referencing the layout will update when they are regenerated.

Think of the layout as a repository for all the parameters you need for a project. As the project
develops, parameters are added to the layout. As models are developed, they reference the layout.
That way, if key design parameters are used by more than one part in the project, the parameter
only needs to be modified in the layout, and the entire project will update.

For example, the connector assembly shown below has many components. The customer
specifies the number of pins and the desired plating. Other parameters control optional shields,
hardware and other components of the assembly. The layout contains all these parameters, and
each component of the assembly references this layout. To create a bigger size connector, simply
modify the number of pins in the layout and the system builds you a connector that size.

The Layout or Notebook

Number of pins 15

Pin Spacing 0.108
Plating GOLD
Shielding YES
Hardware YES

Pin Spacer YES
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Advantages of Layouts

Layouts are extremely versatile and powerful Pro/ENGINEER objects. With some imagination
and perseverance, the possibilities for using layouts are endless. When combined with
parameters, relations, and Pro/PROGRAM, layouts can be used to make design decisions based
on known rules. Layouts can also be used to create and modify models based on global ‘yes/no’
and ‘numeric’ parameters. Some common advantages of layouts are listed below.

e (Consolidates engineering rules and critical requirements of the design into one central
location

e Used to develop and maintain the basic part geometry for component of assemblies

e Ensures proper fits and sizes of components in assemblies

e Allows the user to drive any number of assemblies, parts and drawings, from one
location

e Stored with the design objects in the database
e Provides information about the objects where global parameters are used

e Allows ‘automatic’ assembly of components, useful in design automation

Considerations for Using Layouts

At some point in the design process, it can be useful to capture all of the critical design
requirements and place them in a layout. Typically this includes parameters and relations, but can
also include simple sketches, balloons, and notes, to make the layout easier to use and maintain.
This type of information is cosmetic and is used for annotation of the layout only.

The project leader or engineer can be responsible for the layout, controlling key design
parameters for the entire design team. As each team member creates their models, they reference
the layout. This approach allows true electronic concurrent or simultaneous engineering to be
performed using Pro/ENGINEER.

Although not always possible in today’s fast paced work environment, lots of preparation and

sound design rules can help to ensure the design intent is carried through, and the design
requirements of the project are fulfilled. Using a layout can make it happen.
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Creating Layouts

To create a layout, pick File, New, pick the
Layout button, and enter a name in the New
The New Layout dialog
displayed and you can choose a drawing format
or specify a size for the layout as shown below.

dialog box.
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Creating Layout Parameters

The main use of Layouts are to contain important design parameters. Pick Tools, Parameters to
create and modify parameters in a layout. The layout Parameter dialog box (shown below) is
similar to the Parameter dialog box used in part and assembly models (see pages XxxX-XxX).

Pick the ‘plus’ sign to add a parameter, pick the ‘minus’ sign to delete a parameter. The name,
type, and values are entered, and the parameters can be ‘designated’ for use with Pro/Intralink.

When parameters are created in a layout, they are considered ‘global’ parameters. This is because
they are used outside the layout by parts and assembly models that reference the layout.

Parameters !E[
File Edit Parameters  Show
—Look In
Type | " alue | Dezignate |
HuF. C'waRE Tez Mo TES
MHURM_PIMS Feal Murmber 25000000 ]
Flt_SPACIMG Feal Mumber 0.054350 L]
PLATING String GOLD

iJ:J Properties. .

] 3 I Feszet J Cancel ]

The Layout Parameter Dialog Box
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Parameter Sets

After the layout is established and parameters are defined, ‘sets’ of parameters can be created.
This provides flexibility when modifying parameters and allows custom configurations to be pre-
defined. Pick Parameters, Param Table in the Parameters dialog box to access the PARAM
TABLE menu shown below.

Add Param Add parameters to the table.

Del Param Delete selected parameters from the table. Ad Paramm

Apply Set Apply the selected set of parameters to the layout. Del Param

Edit Edit the parameter sets using Pro/TABLE. :z:zly -

Show Show the contents of the parameter table. Shove
Done/Return

In the small engine layout example, a set of parameters can be created
for each application of the engine as shown below.

.Pru,.-"TABLE TM Wildfire {c) 1988-2002 by Parametric Technology Corporation All Rights Reserved.

File Edit “ew Faormat Help |

c1[c2 [c3 [ca [cs [cs [c7 [cs

FaAMILY TAELE EDITOR

D | |m |3
FONN TR i SN
—

I 1] Rows beginning with '@ will be saved as comments

RS |! 2]Rows beginning with 1" and empty rovs will be ignored.

i ! 3] Rows beginning with '$' contain locked instances.

i | 4] The name of each part or azsembly instance may begin with

i I letter or a number and should be unique within the entire family,
A3 |[! 5™ can be used for the default value

R10 || E]%alues for the generic part cannot be changed.

F11 |! F1Changes to instance wvalugs wil, however, be saved.

o
ra

if the instance iz not locked.

R13 || 8] Generic names of features if appear are enclosed in[]
m | 9)*ou may add more entries to the bottom of the table as needed.
ﬂ 110) Pro/TABLE formatting characters will also be ignored

R1E |[!11] Feature identifications are their internal ids.

17 |!
ﬂ I Layout name: ENGIME
R1g |1 Name A B C D E
EENL
Each row of the [t | . . . y y —
. ¢ s A2z |1 CURRENT 1.0 300 25 1.375 1.50
table is a “set 'E“} CHEVETTE 1.0 300 20 1.375 200
Of parameters ﬂ CORVETTE 15 300 25 4500 375
E\ACDHVAIH 05 300 18 1.250 1.75
R26 CORSICA 1.0 300 20 1.375 150
E | _»lll
CIRT:
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Creating Layout Relations

The layout can also include relations similar to part relations. These relations are used to control
parts of the design not covered directly by parameters. For example, in gear design the number of
teeth is controlled by the relation: num_teeth = pitch_dia * diametral pitch

The user enters values for ‘pitch dia’ and ‘diametral pitch’ in the layout, and the system
calculates ‘num_teeth’ and passes it to the model.

Relations are added to a layout by selecting Tools, Relations. The Relations dialog box is shown
below. See pages xxx-xxx for a full explanation of relations and the available math functions.

Relatiuns H=]

File Edit Insert Parameters  LUkilities ] Shiay

Look In
e C—

w Felations

D O b By AL E I
if [LP_BSH1_D1 ==18|LP_BSH1_D1 == 20) e
LF_BSH1_F=19
LF_BSH1 K =E
LF_BSH1 D2=2E
LP_BSH1 D4 =31
endif
-
M22 % 24 DIA Bushing
-
if [LP_BSHT_D1 == 22 |LP_BSH1_D1 ==24)
LF_BSH1_F=19
LP_BSH1_K =E
LP_BSH1_D32=230
LP_BSH1_D4 =35
endif v

p Local Parameters

Ok l Reset Cancel

The Layout Relations Dialog Box
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Tables

Tables are a convenient method of presenting parameter names and values to the end user of the
layout. The layout shown below includes a table containing the important design parameters and
their values. Pick Table, Insert, Table to create a table in a layout. See the note below.

The end user of the layout simply edits the values of the parameters and then regenerates the
layout. The layout shown below also includes imported 2D IGES geometry.

Pitch Diameter D 3.000
Diametral Pitch PD 8.000
Circular Pitch PC 0.393
Number of Teeth N_G 24
QGear Thickness THICK 2.000
Addendum A 0.125
Dedendum B 0.156
Outside Diameter DO 3250
Root Diameter DR 2688
Tooth Thickness T 0.196
Pressure Angle Ang_P | 20.000
Base Diameter DB 2819
Fillet RF 0.020

Sheets, Notes, and Other Tools

Sheets, notes, draft entities and other drawing related items can be added to the layout. The
commands to annotate a layout are similar to those found in detail drawings and are not covered
in this textbook.

Note

See the text entitled “Pro/ENGINEER Wildfire Detail Drawings and
Pro/REPORT” by this author and publisher for complete information about
tables, sheets, notes, and other annotation commands.
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Example Layouts

Layouts are used to control parts and assemblies. The example shown below is an electrical
enclosure, containing sheetmetal and solid parts. Using this layout, a new enclosure can be

generated at any desired size and configuration in a few minutes. The layout drives the complete
assembly, which drives the associated drawings and manufacturing information.

MASTER DATA LAYOUT - LARGE SRGLE DOOR ENCLOSIRE

IHSTRUCT |OHS GENERAL INFORMATION
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Another example of a layout contains 2D sketched geometry, dimensions, notes, and balloons as
shown below. This 2D geometry is similar to draft geometry on Pro/ENGINEER detail drawings.

It is not associative to any model, but is created to make the layout easier to use by others. This
example layout includes instructional notes and a simple bill of materials.

D —=

SMALL ENGINE LAYOUT

PICK +*MODIFY, THEN PICK A VALUE ®\

PICK +REGENERATE
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DIMENSION

VALUE

A

1.000

30.000

c

2500

D

1375

1500

BOLTS

4

BEARINGS

THOMPSON

PAN

SMALL

BLOCK

ALUM

e m—=|

) PISTON
2) CONNECTING_ROD
3) CRANK
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Using Layouts

After the layout is established and parameters are created, it can be used to control a new or
existing design. The first step is be sure the layout is in session. Then open the part or assembly
and pick File, Declare, #Declare Lay, then pick the name of the layout. The ‘declare’ command
creates the reference to the selected layout. After the layout is ‘declared’, all the parameters in the
layout are available to the part or assembly model.. You can use the parameters in the layout for
relations in the part or assembly to control the design.

The DECLARE menu is shown.

Declare Lay Declare (reference) the selected layout.

UnDeclr Lay Un-declare (break the reference) the layout.

Table Declare global references. Declare Lay

nDeclr Layw

DeclareName Declare a global datum (see the next page). Tahle

UnDecl Name Un-declare a global datum. DeclareMame
. . UnCecl Mamne

List Decl List the declared layouts and global datums in the List Decl

information window.

Part Relations Utilizing Global Parameters

After the layout has been ‘declared’ in the part, relations can be created in the part to associate
dimensions to global parameters. This can be accomplished by adding relations, editing relations,
or by modifying the part dimension and entering the global parameter name.

It’s a good idea to add comments to the relations, especially if your designs are to be used by
others. Comments are used to explain the purpose of the relation, and to describe the dimensions,
features, and constants involved. Comments must be added before the relation as shown below.

/* The number of teeth is equal to the pitch diameter times the diametral pitch
num_teeth = pitch_dia * diametral pitch

/* The tooth thickness is equal to the circular pitch divided by 2
tooth_thick = circular pitch /2
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Global Datums and Automatic Assembly

Another advantage of layouts is the use of ‘global datums’. Global datums (planes and axes) are
created in the layout, and then ‘declared’ in the parts. Parts having common global datums can be
‘automatically’ assembled or ‘replaced’ in assemblies. When creating the global datums in the
layout, the direction of the positive/negative sides of the datum is not important, but you must
remember which way they are pointing to get the automatic assembly correct.

To create a global datum plane in the layout, pick Insert, Draft Datum, Plane, then pick a start
point and end point for the datum. Enter a name for the datum: be careful, you cannot rename a
global datum. To create a global datum axis, pick Insert, Draft Datum, Axis.

To declare a global datum in a part, pick File, Declare; #Declare Name (see the previous page
for the menu). Pick an plane and then choose the direction for the positive side of the global
datum. The system will change the name of the datum in the part to correspond with the name of
the global datum in the layout. Repeat this process in each part you want to replace or
automatically assemble in assemblies.

In an assembly, if enough common global datums have been declared in a part, the system will
allow automatic assembly. Pick Automatic and the system Aligns the positive side of each
global datum plane. Global axes, points, and coordinate system may also be used to
automatically assemble components.

Layout Review

To review, the basic steps to using layouts are:
e (Gather the key design parameters and rules.
e Create the layout.
e (reate the parameters and relations in the layout.
e Annotate the layout with tables, notes, figures, and notes.
e (reate the parts and assembly models.
e Declare the layout in each part and assembly.
e Write relations in the parts and assemblies using the parameters in the layout.

When a design change occurs:

e Modify the parameters in the layout then regenerate the layout.
e Regenerate the parts and assemblies, watch them update.
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