Walk-in Slide: AU 2014 Social Media Feed

1. Click on the link below, this will open your web
browser

http://aucache.autodesk.com/social/visualization.html

2. Use "Extended Display” to project the website on
screen If you plan to work on your computer. Use
“Duplicate” to display same image on screen and
computer.
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Going With The Flow with Inventor® Tube & Pipe

Chris Benner

CAD Department Supervisor — Powell Fabrication & Manufacturing, Inc.

Twitter - @CGBenner
http://cadtipstricks.wordpress.com/
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Introduction

= This class will be a brief look at some Inventor Tube &
Pipe techniques, tips and tricks. It is not intended to be
a full tutorial on using Tube & Pipe, but rather a look at
more specific elements of the module.

= The advice given is from my own experience, and may

not be the only correct way to perform these actions In
Tube & Pipe
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About Me:

Chris Benner

= CAD Supervisor @ Powell Fabrication &
Manufacturing, Inc. St. Louis, Ml USA

= 20 Plus years CAD experience

= 6 years with Inventor® Tube & Pipe

= Autodesk Expert Elite, blogger, social media.

= Dad, husband. Fan of American football, music, craft
beer, good scotch and an occasional cigar.

AUTODESK™ EXPERT ELITE
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SANFORD
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About Powell Fabrication & Manufacturing, Inc.
www.powellfab.com
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ODbjectives

= Overview of Authoring & Publishing Fittings
= Basics of Tube & Pipe Styles

= Using Geometry to Constrain Routes

* Productivity Tips, Tricks

AUTODESK
INVENTOR
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Authoring Parts as Fittings or Conduit

= Authoring fittings sets them up for use with Tube &
Pipe.

= Establishes connections and rotational axes.

= Authoring tool found on Manage tab, Author Panel

il @ ikdate '—Tﬁ_l] Extract iFeature g

+ EQ Export Objects El_ Component |~|

Create
iPart |BZ Edit Factory Scope |~ %].I- Component
Author
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IParts as Pipes or Fittings

= Connection Number

* End Treatment

= Parameter and IPart mapping

= Connection point & axis, for branches; mating point &
axis for second connection

* Engagement, for branches; cut profile for mating pipe

* |ISOGEN Properties for fittings
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Normal part only as fittings

= Connection Number

* End Treatment

* Fixed Nominal Size

= Connection point & axis, for branches; mating point &
axis for second connection

* Engagement, for branches; cut profile for mating pipe

* ISOGEN Properties for fittings

AUTODESK UNIVERSITY 2014 "\ AUTODESK.



C

Authoring an Elbow from an iPart

) b +

Create

Point Cloud

AUTODESK UNIVERSITY 2014

& iMate E}__j‘, Extract iFeature

5;= iLogic Browser é E,"’E Publish Feature

53 Export Objects [BF Structural Shape Event Triggers %3 Publish Part
et J +L B H Add Rule e 99 Editoy 0

iPart E Edit Factory Scope |~

% Component
Author +

4% iTrigger [33 Batch Publish

iLogic ~ Content Center

g Tube and Pipe

Connector
EI Structural S

Tube and Pipe Authoring

Specifies the part type, number of connections, end treatment,
and other parameters required for authoring tube and pipe parts
oriParts,

Authored tube and pipe parts and iParts can be published into
the Content Center. To place authored non-library components
directly into a tube and pipe assembly, on the Pipe Run tab, use
Place Fitting.

Press F1 for more help

Tube & Pipe Authoring

Type Connections '
Elbows - 2 5

Define a primary elbow connection and its engagement

Connection Number I 1 2 |

End Treatment Connection

Socket Welded - )
Point

Parameter Table Mapping = Axis
Mominal Size Size E ~
) Male
(@ Female
() Meutral
1| 1 r
ISOGEM
Type Skey
-
ITEM-CODE ISOGEM Description

Angle: 90.00 deg

Engagement
Max

%% of Mominal Size

0 %o
Min
0 %% of Max
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Tip: If you are authoring a fitting that either does
not fit Into one of the types listed, or which you
want to publish to a custom Content Center folder,
choose Other from the “"Type” pull down. This
allows you to specify where it goes when the part
IS published.

Tip: Only part files may be authored for Tube &
Pipe. Assemblies must first be derived to a part
before they can be authored.
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Authoring Pipe Conduilt - Parameters

u n i~ \
= Nominal Size -
Connec tions '“

Typ

- T RBRYES

= Schedule Number | o

- - Connection Mumber | 1 2
I I l S I d e D I al I l ete r End Treatment Connec tion Engagement

Flanged - )
= - — % of Nominal Size
. O u tS I e D I al I l ete r Parame ter Table Mapping = Az

Mominal Size Size

- Schedule Murmber rating ~ has
. Inside Diameter PipelD - = Female
(@) Meutral
Fl 1 P
ISOGEM
ITEM-CODE ISOGEM Description
Part Mumber - Member -

K, Cancel
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Authoring Branch Fittings - Parameters

= Min Nominal Size-Pipe Size of the Branch Fitting
= Max Nominal Size-Pipe Size of the conduit being
connected to.

The following images illustrate the key parameters for authoring a sample branch fitting

1 - Connection point for Connection Number 1; 2 - Connection axis for Connection Number 1; 3 - Mating Point for
Connection Number 2; 4 - Pipe Axis for Connection Number 2; § - Cut Profile
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Branch Authoring Video

Generic

EDRANGLEC Sketch  Inspect  Tools Manage  View .Enwronments Get Started ~ Add-Ins  Vault

p— : : i . : == Gy Insert iFeature ® -
Ij mI @ % Sweep Q Embos @ Hole @ Chamfer @ Combine /Ij Axis 3:2 Rectangular Eﬂ Stitch @ rj & Feature )
— o

i Loft [ Derive | & Thread Shell &5 Split < Point ~ | &% Circular G Patch -

@’? Insert Object V[ iFeature from Vault

Start Extrude Revolve Direct | Plane Box ) Derive
2D Sketch 2 ol @& Rib (B Filet (& Draft &P Thicken/ Offset * Lucs | blg Mirror M Trim - 5 Import [5]150 hex nut ~
{ | |
Sketch Create « | Modify ~ | Work Features | Pattern | Surface v | Freeform | Insert
x ===
s @ # iPart Author =]
A4 | 4 Parameters | Properties ] Suppression l iFeatures l iMates | Work Features I Threads ] Other |
g7 100x150-3200 BW316SS Weld O-et.ipt (30 100x150-3200 BW31655 Weld O-et.pt 2 Name
B F Table =5 ﬁ Revolution1 ‘ € runda
- 3 Sold Bodies(1) % BA;I;' [21‘(1’:525 in]
B T2~ View: Master XE ” 2 : in] |5
B F Origin - x= rundia [1.9in] =
i N %= d3 [120 deg]
@ X2 Plane x= d5 [0.03125in]
XY Plane %= d10 [rundia]
D% A %= d15 [ADIM * 0,75 ul]
I Axis %= d18 [1.049in]
DZ Axis x= d20 [1.4375in]
Center Point = 02160 de] %
@ Revolu‘h’onl =] Member Part Number | rundia (%, Min inal Size (%, Max Nominal Size Description 9, Size A
- () Extrusiont 1 100X150 WELDOLET BW316SS [NEED 19 1 112 100x150 Weld Odet BW3165S |1 1/2 (A
B @ Chamfer1 2 100X200 WELDOLET BW3165SS |NEED 2.375 1 2 100x200 Weld OJet BW3165S |2 =l
= Q Work Axis1 3 100X250 WELDOLET BW316S5 |NEED 2.875 1 21/2 100x250 Weld O-Jet BW316SS |2 1/2
[+ Work Plane1 4 100X300 WELDOLET BW316S5 |NEED 3.5 1 3 100x300 Weld O4et BW316S5 |3
— @ SketchS 5 100X400 WELDOLET BW316SS |NEED 4.5 1 4 100x400 Weld OJet BW316SS |4
L @endofPart 6 100X600 WELDOLET BW31655 _|NEED 6,625 |1 6 100x600 Weld Oet BW31655 |6
7 100X800 WELDOLET BW316SS |NEED 8.625 1 8 100x800 Weld O-et BW3165S |8
o 1ANV1NNN LAISI PO ET DIz 1e0e Incen 1in Ic 1 1n 101NN MR A L~k DIz 120 [an St
@ [ Options... ] { Verify ]
[E]88[* [ AU2014 Demoziam | 100x150-3200 B...ipt * |
Pan the current view (click to cancel) 1 51
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Publishing Fittings to Content Center

* Must have Read / Write Library Available

= Can be Published to Custom Categories, but They
Must be Created Before Publishing

* Publish Found on Manage Tab — Content Center Panel

= Fill Out Needed Information on the Following Screens:
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Publishing Content

= Screen #1 — Specify = Screen #2 — Specify
Library Category

E+3 Publish Guide [==] £+3 Publish Guide (=]
Select Library to Publish to: Select Category to Publish to:
[inell Content - ] é[l Elbows
Select Language: EI[E] Fittings g
[English - ] =-fm Adapters

(-4 Branches

El Brass Inserts —
[#--[=) BULK HEAD FITTINGS ‘
#-{]Ja Bushings

- Caps
--ﬂﬁ Connectors
-- [ET] Couplings
[E] Crosses
-
- Exp. Joints
i...=% Filbar

m

< Back Publish Cancel l [ < Back ” Mext = Publish

@ AUTODESK UNIVERSITY 2014 A AUTODESK.



Publishing Content

" Screen #3 — Map
Parameters

o

Map Family Columns to Category Parameters:

=+3 Publish Guide =]

Category Parameters Table Columns

MominalSize[1] Size -
MominalSize[2] Size -
Cut Mating Pipe (Please Select) -
ISOGEM Description (Please Select) -
ITEM-CODE (Please Select) -
Max Mating Pipe Size (Please Select) -
Min Mating Pipe Size (Please Select) -
ScheduleMumber (Please Select) -

| cancel | [ <Bak | mext> | | Publsh

= Screen #4 — Define
Key Columns

-

AUTODESK UNIVERSITY 2014

E+3 Publish Guide [==]

Define Family Key Columns:

Table Columns: Key Columns:

CEN_FACE_H Sz ] . s
CEM_S0C_G

Description [Project]
FITT_OD_M 1
MATERIAL

Member

Part Mumber [Project]

PIP_ID -
SOCK_DIA

SOCK_DP

Cancel | | <Back | Mext>» Publish
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Publishing Content

= Screen #5 — Family Name, = Screen #6 — Accept
Description etc. the Information

L ot L

£+3 Publish Guide (=] =3 Publish Guide =]

Set Family Properties:

set Family Thumbnail Image:
Family Name:

PWCB0 Elbow SW

Family Description:

PVC30 Elbow Spears

Family Folder Mame:

PVCE0 Elbow SW

Standard Organization: Manufacturer:
Load Alternate Thumbnail Image:
POWELL - Spears -
C:\sers\chenner\AppDataLocal\Autodesk\Inventor 2015\Content Center \PC\PVCE( n
Standard: Standard Revision:
POWELL -

Cancel l ’ < Back H Mext = Publizh Cancel l [ < Back Mext =
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Be sure to check Content Center Family Table for
accuracy before using published Content

Farily Table:Durcor 90 Elbow - 200 E
|22 8 [0 00| [ | B2 | 9 & | 7 [Arcolumns

RowStatus FileMame Designgtion ~ |Part Number Material MominalSize
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Standard Read Only Libraries may be Copied to a
Read/Write Library & Edited

Content Center Editor... =)
View Edit Tools Help

QO | PH v~-R|IUHAXREEE »Y & E-EHE
Library View:  sInventor ANSI -
'"x“!x Cable & Harness - : -
G-fm Fasteners [ Wl
- Other Parts .
EEIJ Shaft Parts Reduced Crosses  AMSIJASME B16.15 AMNSI/ASME B16.15 ASMEEB16.11Cross ASME B16.11 Cross ASME B16,11 Cross
|:| Sheet Metal Cross - Class 125 Cross - Class 250 - Class 3000 - Class 6000 - Class 9000
[, Structural Shapes
&%y Tube &Pipe "
e=-{1]] Conduits a
B-{ Fittings

ASME B16.3 Cross - ASMEB16.3 Cross - ASME B156.4 Cross -
Class 300 Class 125

ASMEB156.11Cross ASME B16.11 Cross [l SEahlaml R -

E:I Adapters Threaded - Class..., Threaded - Class... Blili==0 =11 ) )
<% Branches 000 @ Family Properties...

F‘“'I Brass Inserts 54 Family Table...
E3-{J00 Bushings <, Material Guide...

Caps

-2 Connectors ASME B16.4 Cross - ASME B15.5 Flanged ASME B16.5F &% Copy To ’
.. Couplings Class 250 Cross - Class 150 Cross - Class _‘l.':r Save Copy As...

(-1 Crosses -
&7 Elbows
[]-«Tx Flanges
EQ-E Gaskets I
ﬂl]] Hose Fittings

m

m

B16.5 Flanged ASME E16.5 Flanged
055 - Class 300 Cross - Class 400

ASME B16.5 Flanged ASME B16.5 Flanged ASME B16.9 Straight ASME/ANSIB16.1  ASMEfAMSIB156.1  ASMEfAMSIE16.1

: Cross - Class 600  Cross - Class 900 Cross Flanged Cross ...  Flanged Cross ...  Flanged Cross ..,

FE-f Hoses

-2 Inserts

G-I Nipples

E-[2) Nuts b
BB Plugs ~ || ASTM D 2467 Cross -

Item Count:25
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Live Demo.....

AUTODESK UNIVERSITY 2014 A AUTODESK.



m AUTODESK UNIVERSITY 2014 “\ AUTODESK.



>
>
(an

Tube & Pipe Template File

Piping Runs.lam

In Design Data\Tube & Pipe folder
Metric & English versions available
Can be placed in a Shared Directory

Create Tube & Pipe Styles here to have Avallable for

Future Designs.
Used to Create Master Run Assembly

{\ AUTODESK.



Tube & Pipe Styles

* Individual Piping Specs

= Specify Pipe, Fittings, Min & Max Length and
Increment

= One for Each Size of Each Spec

= Grouped In Categories

= Used to Populate Routes, Additional Fittings Added
Later

= May be Exported & Imported

{\ AUTODESK.



Tube & Pipe Styles

= Qut of The Box Styles

i

] Tube & Pipe Styles

Active Style
ASME B36. 10M-ASME B16. 11 - Steel Threads

- Rigid Pipe with Fittings

Lm' AMSIfASME B36. 19M-ASME B16.

ASME B36.10M-ASME B16.11
Aig@= ASTM A 53/A 53M - Butt Welded,
ASTM A 53/A-ASME B16.5 - Flar
ASTM A 53/A-ASME B16.9 - Stee
ASTM A53/A53M-ASME B16.11 -
ASTM D 1785-ASTM D 2466 - Joi
Aigg= DIM 2458/DIM 2605 - Welded Ste
A= DIM 2458/0IM EM 10242 - Threat
Aigg= DIM 8062/DIM 8063 - Jointed Py
150 2531 - Flanged Ductile Iran
150 4065-150 3633 - PVC Pipe al
150 7598,/150 45 - Threaded Ste
115 G 3442715 B 2301 Threaded
Aigg= 115 G 3458/715 B 2316 - Welded
f' 115 K 6741715 K 6739 - Jointed f
H-= Tubing with Bends

[#-¢= Flexible Hose

e

General | pules

5

Marme Category
ASME B36, 10M-ASME B16, 11 - Stee

Butt Welded Flanged
Self Draining Mixed Units
Components
Fitting Family Standard
&'Pipe ASME B35, 10M Pipe with Threaded Er ASME B36., 10M

&'Cuupﬂing ASME B16. 11 Coupling Threaded - CkASME B16.11
gElbnw 90 ASME B16.11 20 Deg Elbow Threadec ASME B16.11
&’Elbnw 45 ASME B16.11 45 Deg Elbow Threadec ASME B16.11

1 | 1 [

Diameter

(@ Mominal oDy

Diameter Schedule
1/2in 30

Component Appearance

As Material .

-

!3/! AUTODESK UNIVERSITY 2014

= Tube & Pipe Styles

Toolbar

NEW EDIT COPY DELETE

N &

IMPORT EXPORT
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New Tube & Pipe Style

AUTODESK UNIVERSITY 2014

-

7] Tube &t Pipe Styles

[ | &) [ | X

Active Style

PVCO0 SW 600 Bleach

j: Rigid Pipe with Fittings
[+-4= Tubing with Bends
[+-¢== Flexible Hose

General | pules

Mame

Category

SVCO0 SW Bleach 1600

[ Butt Welded

[ Self Draining
Components

Powell PYCOO Bleach

|| Flanged
Mixed Units

Fitting Family
4¥ Pipe
¥ Coupling
@ Elbow 90
&¥ Elhow 45

Standard

!

L)

Diameter
(@ Mominal
Diameter

Component Appearance

As Material

oD/ID
Schedule
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New Tube & Pipe Style — Library Browser

@ AUTODESK UNIVERSITY 2014
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Library Browser

=R Results for Elbow 90

Qﬂ 0150 Model BQ Regulator Cashco
£J 050 PE 100 Elbow 50

£ 050 PE 100 Tee

£] 075 PE 100 Elbow 90

£ 075 PE 100 Tee

£Jl 100 G4 Durco 3 Way Valve with Handle
£ 100 Model 123 Casheo

£] 100 PE 100 Elbow 90

£Z] 100 PE 100 Tee

ZJ 100 PVDF 90 Elbow FW

£ 100 PYDF Tee FW

éﬂ 1200x300 FRP Fan Wash Connection
£] 150 PE 100 Elbow 90

£ 150 PE 100 Tee

£] 200 PE 100 Elbow 90

£Z] 200 PE 100 Tee

£ 200 RVT Safety Relief Plast-O-Matic
£ 200 Watts M174A Regulator

ZJ 300 PE 100 Elbow 90

£] 300 PE 100 Tee

£] 300%100 ETFE150 Elbow

£] 300x200 ETFE150 Elbow

£ 316 55 Butt Weld Tee

£ 31655 Butt Weld Tee

£ 31655 Cross Threaded

Z1 31855 ELBOW 90 Deg.

— s | EETppep— —

+

+

+

+

+

1 | 1]

Diameter

OD/ID

Diameter

Schedule

Filters

Diameter

[ End Treatment

[ standard

[ | Material

Angle
90,00 deg

To
90.00 deg

5

—_J
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& Pipe Style

o ox

Active Style
PVCOO0 SW 500 Bleach

- Rigid Pipe with Fittings
[#-1¢= Tubing with Bends
- = Flexible Hose
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* Tip: For Minimum use .001". This allows
extremely small gaps between fittings.
Maximum Is usually dictated by the longest
length of tube or pipe that you can buy.
Increment specifies the increment by which your
pipe lengths can grow. Set this to .001 so pipes
can be whatever length they need based on
equipment layouts.

A
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Live Demo.....
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Before You Get Started...

= Select Tube & Pipe from Environments tab on Ribbon

Create Master Run Assembly & First Pipe Run
Master Run default — Tube & Pipe Runs.iam
First Pipe Run default - RunO1

If RunO1 Is renamed, Location window must be clicked

to update.
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* Tip: Once Master Run and first pipe run are
created, return to top level of assembly.
Constrain Master Run to Top Level using Flush
constraints on all three origin planes.

= For each individual Pipe Run, constrain to
Master Run using Flush constraints on all three
origin planes.

= This will “ground” everything, making it
Impossible to accidentally drag a pipe run and
cause It to fail horribly.
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Before You Get Started...

Create Tube & Pipe Run

Tube & Pipe Runs File Mame

ALZ2014 Demo2.Tube and Pipe Runs

Location for Tube & Pipe Runs

K \Powell Work AU 2014 Demo2\AIP{Tube and Pipe

Run File Name

ALUZ014 Demo 2 Fund1

Location for Run File

K Powell Work AU 2014 Demo2\AIP{Tube and Pipe\Rund1

oK

AUTODESK UNIVERSITY 2014

By Tube &Pipe Runs < \aster Run
|D__| Relationships

Eﬂ Representations
[ origin
= By Runo1
D Relationships
Eﬂ Representations

[ origin
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Before You Get Started...

* Tube & Pipe Settings
* Prompt for conduit file names
* Honor Application Options for Transparency
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Before You Get Started...

| =

?| {;Assemhlv‘l.l"iew - ik

Tube & Pipe Settings [£2]
Document Settings

Defer all Tube & Pipe Updates

Use R4 Bill of Materials

Application Settings

Prompt for conduit file names

Honor Application Options for Transparency

=473 By RunD1 % ;‘;
[ Relatior : , ke ” Cancel
Eﬂﬂepresn
] origin (%, Copy Ctrl+C
Add to Mew Folder
Create New Folder

Selection
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Basics of Routing Pipe

= Route I1s a 3D Sketch
= Orthogonal Route Tool
= Auto Route Feature
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= Tip: Convert Auto Route to a sketch. Remove
dimensions and constraints placed by the
system. Include Geometry to add work planes
from surrounding geometry. Then add your own
dimensions and constraints to leave some
flexibility and room for growth or shrinkage to
your routes.

LE 2_ Route04
+ Ig__l Induded Geometry

00

A

Route Point 17
- 2| | = s R AN =N NN e e 1.
ﬁ-‘ Eepeat Route _ X
0~ Rouf 3D Model  Sketch  Inspect  Tools Manage  View
e R\% pipipe. 1 Alternate Route So lution
¥ ':'P CROE Convert to k.Etd"l p @I I d G QQ‘:} r'1 5 _|
L lete %% Insert Nod # Grounded P
+- %, pipipe. 1 272 Route — #5 In
- “-'PVCB0E Expand All Children -} Bends & Move Mode
+- %, Pipe Se Collapge All Children Create
¥ ' PYC80 E ":El Find in Wjndow End —
+- ", pipipe. 1+ Help Topics...

+- "~ PVCE0 Elbow SW 6:6

'//v\ AUTODESK UNIVERSITY 2014 {\ AUTODESK.



Convert Auto Route to Sketch
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= Tip: Constrained pipe routes may lose
constraints or dimensions you placed after
adding fittings to them. Double check
constraints after adding fittings, replace as
needed.

* |dea Station item.

= http://[forums.autodesk.com/t5/inventor-
ideastation

{\ AUTODESK.



Live Demo....

AUTODESK UNIVERSITY 2014 A AUTODESK.



m AUTODESK UNIVERSITY 2014 “\ AUTODESK.



N

A

* Tip: Filling gaps in a pipe run. Sometimes
editing pipe runs can leave you with a situation

where you need to create or repair a small (or
large) gap. | have seen this where 2 different

specs meet, or where there are a lot of fitting to
fitting connections. Sometimes when the
“Insert” option will not work. The reasons can

vary, but the solution is fairly simple.
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= Tip: Quick placement of pipe fittings, without
having to search Content Center. If a fitting Is
already In use In your design, even In another
pipe run, you can use this to quickly place
another instance of that fitting. Either find It on
the screen or in your model browser, and use
Place Fitting. Never, ever, ever copy & paste
pipe fittings.... Ever.

= Using Place Fitting and placing over the top of
existing fitting, will replace existing fitting.
Example, changing an elbow to a tee.

A
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Tip: Tube & Pipe currently does not have a
branch routing option. How do you make sure
two separate runs line up perfectly so you can
route between them? This tip will use some of
the “include geometry” we looked at earlier to
perfectly line up fittings In two runs, so a route
can be placed between them.
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Line Up Fittings

* Dimension points from common geometry.

= Assures perfect alignment, Inventor Is not very
forgiving.

= Can be done within a run, or across different runs.

= This is also an Idea Station item, “under Consideration”
by Autodesk.
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Live Demo....
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That’s All Folks!

= Thank you very much for taking the time to come see
my class, | hope there was something in this that you
found useful.
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Session Feedback

* Via the Survey Stations, emaill or mobile device
= AU 2014 passes given out each day!

= Best to do It right after the session =
= |nstructors see results in real-time
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Students, educators, and schools now have

FREE access to Autodesk design software &
apps.

- Download at www.autodesk.com/education
= . = —
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