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Understanding External References

Basic Glossary
External reference
— A reference reaching outside a specific model
Reference path

— The sequence of components connecting the source
and the target

Model
— The “physical” file. A part, assembly etc

Component

H Full Path Display

LAZER_ZASM

I \{g 116-2000K01.ASM (Component id 21)
I 116-2126.A5M (Component id 1713
:--—-[:I FRAME.FRT (Component id 236)
"3 Extrude 1
116-2000k17 BEM (Component id 26)
\H}-[:I 116-1713PRT (Component id 766)

’- Extert Copy Geom id 20

LT Edge id 2732

BEX]

Dizplayed Full Path:

| | Estrude 1 - Edge id 2732

— This is an assembly feature that “holds” a solid model occurrence in the assembly

Component in path

— An assembly feature required for building the reference path

Dependency

— A dependency specifies a model required to maintain for instance a reference
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Understanding External References

External References

Are powerful

— They help facilitate associative design by “connecting” geometry between models
Can be “dangerous”

— Incorrectly established external references can cause undesired dependencies to a
large number of models

Can be investigated

— The reference viewer provides a graphical overview of references and dependencies
Can be controlled

— Reference control prevents unwanted external references

— Data sharing features facilitate “clean” and more stable external references

— The reference viewer allows breakage of certain dependencies

© 2009 PTC
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External Reference Best Practice

Eliminate undesired dependencies

Consider what level of automation you desire when referencing an external model
— Are you looking for both geometry and placement of the geometry?

— Are you interested in maintaining a “link” to the reference model? Or could you “cut it
loose”™?

Make an educated choice of “referencing vehicle”

— An assembly context “use edge” reference is quick, simple and powerful. It can
however come with an unexpected number of dependencies

— Choosing a purpose built Data Sharing Feature (DSF), e.g. External Copy Geometry,
will provide greater control and more stable models

Prepare your models

— By applying Reference Control to template models you can eliminate unintended
external references

Check your model for un-desired references/dependencies

— Regularly use the Reference Viewer to ensure you only created the references you
need

© 2009 PTC
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External Reference Best Practice Demo

Let’s look at some examples.
Task

— Using references from part
116-1713.PRT (The exhaust system),
create a dependent cut in part
FRAME.PRT

Precondition

— The parts are located in assembly
branches that meet at the top level
assembly

— Reference created in a simplified
representation of the assembly

© 2009 PTC



. Full Path Display =152
External Reference Best Practice Demo -

LAZER_ZASH

\g 116-2000K01.ASM (Component id 213
. 116-2126.A5M (Component id 171}
Example 1. Assembly Context “Use Edge” A

-[j FRAME.PRET {Component id 236}

-7 Extrude 1
Activating frame.prt in the context of the assembly and using 43 1162000617 s (componert 4 28
edges from 116-1713.PRT \-[:I 116-1713|PRT (Companent id 756)

'-- - Exterk Copy Geomid 20

— This is fast and simple, but it creates a reference path thru L e 14 2732
the top level assembly

— FRAME.PRT is now dependent on the top level assembly 7 7

Displayed Full Path:

| | Extrude 1-= Edge id 2732 - |

Close

External references Dependencies

Reference Viewer T Reference Viewer m
File View Actions File View Actions
Reference Filters | paths | Current Object: | CAFRAME PRT + Compid 2. | Use Previons @ =Ti=]) Reference Filters | paths | Current Object | CAFRAMEFRT + Compid 2. | Use Freviois @ =Ti=])
Ehee © Feferences New Patn|[ ] T FRAME PRT Shew () [REEEEED New Patn [ T FRAME PRT
) Dependencies @ Dependencies
X 109-7978.PRT( x‘—\ 116-2000KD1ASM (%) X 109-7979.PRT =
Scope | an - \ Status [ai - \
Status |AII '| X 100-7979 PRT( x‘ﬁ\\\ Type: \AH " % \
T E—— - 108-T079 PRT
Rererem_rwlgil X A Fram Independent Children A |
= et 118-0838.PRTL... (¥ From Excluded Children A \
FRAME.PRT + Comp 7 FRAME.PRT + Comp
z e e Y\ id 236 FRAMEPRI) From Suppressed Children 3 116-0038 PRT \\\ 4236 (RAMEPRT)
z Relation o] 1162126451 'y in 116-2126.ASM
z System - @EE § BEE No Children found
z Components in path X 116-1649.PRT(.. (¥ / 116-2126.A5M %) X 116-1849.PRT
From Independent Children
From Excluded Children 116-2000K01 A () " L/
From Suppressed Children JUNIETLASM
. 116-2000K1T A (%) Reference Type: Dependency
[7] Filter Model Tree [] Filter Madel Tree e e 29
- | Parent Ref T : - LAZER_Z.ASM Created In: FRAMEFPRT
Fiter B: [ Parent References | R T Filter B | Parent Reforences ‘ Used By: Exlruds 1 in FRAME PRT
Retferenced Ohject: LAZER_Z ASM
Parents x| Current Object I Children x Parents = Current Object I Children x
| Close | | close |
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@ Full Path Display N

LAZER_ZASH

External Reference Best Practice Demo

i -- 116-2000K01 ASM (Component id 21)
(- 116-2126.A5M (Component id 171)

S

'---{ ] FRAME.PRT (Component id 236)

Example 2. Copy Geometry Feature (CG)

Activating frame.prt in the context of the assembly, inserting a 43 116200017 hew Component s 26
copy geom feature and then using edge 343 16171 3pRT Componentd 7o

-- 3 Extery Copy Geom id 20

-~ Yk Copy Geometry id 124674

— An extra step and still a reference path thru the top level
assembly

Surface id 633

— Frame.prt still dependent on top level assembly « 7

_Displa\;ed Full Path:

— The Copy Geom feature however provides more control  [Copy cenmety u 12674 > Surace w33 ]|

— And it can be converted to an External CG!

External references Dependencies

Reference Viewer [ Reference Viewer M
File View Actions File View Actions
Reference Filters | paths | Current Object | (JFRAME FRT + Compid 2..] | Use Prevons i) ([=]i=]} Reference Filters | Patns | Current Object | (JFRAME FRT + Compid 2..] | Use Prevons i) ([=]i=]}
Shave ® SZ;Z’:!:?E‘ES Mew Patn:[ ] FRAME.PRT Shave @ EZ;Z’:!:?E‘ES Mew Patn:[ ] FRAME.PRT
X 109-7976.PRTY. x‘—\ 116-2000KI ASH (%) ¥ 109-7976PRT -
Scope [ -| \ Status | M \
Slatus [ M X 109-797TPRT( x‘ﬁ\ Type: [an -|
StrongMWeak ‘7% g 4 - X 108-7973FRT ~\\
EIENDE % Y m From Independent Children 4
= e 116-0838.PRT(.. (¥ W From Excluded Children A
FRAME.PRT + Comp . FRAME.PRT + Comp
z Placement o Y id238 FRAMEPRT) From Suppressed Children X% 116-0038FRT \\ 10236 [FRAMEDRT)
z Relation 2 | in 116-2126.ASM Y in 116.2126.AM
z System alEit) [4] a8® No Children found
z Cormponents in path X 116-1340PRTC. ¥) 116-2126.A5M v X 116-1849PRT —//
From Independent Children /
From Excluded Children [T 116-2000K01 A... (%) % /
Fram Suppressed Children JUNITASH
116-2000K17 A.. (¥)
[7] Filter Model Tree d [7] Filter Model Tree
Fiter By: [ Parent References - T e Fiter By: [ Parent References -l (Eliazgezasy
Parents % | Current Object T Children x Parents % | Current Object T Children x
| close | | close |
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External Reference Best Practice Demo

Example 3. Convert To External Copy

Geometry Feature

Converting the Copy Geom feature to a External Copy Geom

feature

— This allows you to keep the current position

— “Direct” reference to 116-1713.prt

— Frame.prtis no longer dependent on top level assembly

— Position is however frozen

Reference Viewer

File View Actions

She @ References
© Dependenties

Scape [
Status [
atongWeak | )
Reference Types

z Regular

z Placement

z Relation

z System

z Components in path
From Independent Ghildren
From Excluded Children
From Suppreseed Children

(] Filter Model Tree

Filter By: | Parent References

External references

Reference Filters | Patns | Current Object: | [JFRAME PRT + Compid 2..|  Use Frevons

i) (=)
Mew Path:| ] T FRAME PRT
X 109-7978PRT( x‘—\ ] 116-2000K01 ASM (%
|
X 108-7979PRT(. (¥) !
- (N =, |
Ay

X 116-0938PRT(.. (35—

!

X 116-1849.PRT(

G 7_
2/
(3 116-1713.PRT g‘_J
!

FRAMEPRT + Comp
) i 236 (FRAMEPRT)
 in116-2126.A54

-BEE

[+4] HE-212645M (v

2009 PTC

Parents % |

| close |

Current Object

Children x

) Full Path Display

[J 1MB-1713PRT [J FRAME.PRT
4 Extern Copy Georn id 20 [ Extern Cop

R eTace id 683

14 ) »
_Displa\;ed Full Path:

| | Extern Copy Geom id 12507 - Surface id 883 - |

Close

Dependencies

O Reference Viewer

File View Actions

Reference Filters |paths |

Shaw: ) References
@ Dependeneies

Status |

From Independent Children
Fram Excluded Children
From Suppressed Children

(] Filter Model Tree

Type: [

Filter By: | Parent References

Current Object | (JFRAME FRT + Compid 2..] | Use Prevons i) ([=]i=]}
iew Pai]3 [ FRAME PRT .
X 103-7978PRT
B M
’l X 100-7979PRT \
- s
A
FRAMEPRT + Comp
X 118-0938FRT \\\ il 236 (FRAME.PRT)
Y in 116.2126.A5M
ﬁ— oM@
TR - /f Ho Children found
i
/]
X 116-1840PRT !
/
'| X JUNKITASM v
Parents % | Current Object T Children x
| close |




External Reference Best Practice Demo

Reference Control

Reference control can be set up to:

— Disallow some or all external references

— Warn against external references and create a
“Geometry Backup” that can be converted to a
copy geom/external copy geom feature

— Look in

) External Reference Control

| Model

| M| FRaMEPRT

/-

Accessible | Shared |

() Ingide Subassernbly
() Skeleton Maodel

— Components Allowed to be Referepfced

Backup Forbidden References

| (0]4 || Cancell

Reference control

6 Reference restricted by FRAME scope was selected. Canfinm copying ampway.

| Canfirm | | Cancel |
Model Tree "ﬁ 5 i Model Tree ﬁ 7 >
| (1 FRAME.PRT ' [ (1 FRAME.PRT '
----- {7 SIDE -/ F SIDE
..... D TOP E TOP
----- £F FROMT o FROMT
% Extern Copy Geom id 20 % Extern Copy Geom id 20
- Solidify 1 -~ Solidify 1
_____ o Datum Peirt id 12385 e ¢ Diabum Point id 12385
..... Soa e A1
Y L
..... § A o
..... « o Diabum Point id 12415 T Daturn Point id 12415
..... N ] '; ]
..... « o Diabum Point id 12425 ET. Datumn Point id 12425
..... H 4 4 '; b 4
..... « % Datum Poink id 12437 T Dratum Paint id 12437
..... iops I 1
..... « o Datumn Point id 12443 K Daturn Point id 12449
..... A L]
f:} E;tern Copy Geom id 12461 i:'} Extern Copy Geom id 12461
i,—‘ Extern Copy Geam id 12463 i% Extern Copy Geom !d 12463
R
i% Extern Copy Geom id 12465 % Extern Copy Geom |S 12465
e 48
i Extern Copy Geom id 12467 ] Ex:e”" ED':"' geum . Ezg;
= ¢ Extrude 1 /7 . E"ter; 1”'3" =om !
S2bonoz / ‘-Ef érgzgmuz
g Geometry Backup id 12650  Insert H
.o Insert Here
----- P Insert Here
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