Get Your Welders and
Designers Connected

(20-Plus Tips on Using Welds In Inventor)

Mike Hilvers (Design Engineer / CAD Management) 323109

Steve Hilvers(pesign Engineer / Data Management)

Unverferth Manufacturing Company, Inc.
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About the L
Speaker

M | ke H | IVe I'S (mikeh@unverferth.com)

Design Engineer/CAD Manager/Standards Manager
Unverferth Mfg. for 24 full time years

BS - Agricultural Engineering from The Ohio State University
- 1996

Dad/Husband
5th Generation Farmer — Kids are the 6th
= Established Era of Abe Lincoln Presidency

Maker, Builder
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Unverfterith.

Manufacturing Company, Inc.

Founded in 1948 by L.G. and Richard Unverferth

« Passion for Faming making neighbors more Efficient
« Started tinkering in 1938 with a Beet Blocker/Thinner
* Graduated High School — Enlisted in Navy for WW ||

* Returned home in 1947 to a shortage of jobs

 His Passion survived and the business was started .
In 1948.
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SPECIALIST

Unverfterith.

Manufacturing Company, Inc.

« 1St Product was Steps and Levers for Tractors.
* 1950’s Invented Dual Wheels

« Grain Handling, Seed Conveying, Chemical Application,

Tillage & Wheel Systems continue.
« 2 Locations in Ohio, 1 in lowa
* Warehouses throughout US and Canada

« Ship through Out North America, Brazil and Europe.

Innovating for the Efficiency of Farmers
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About the
R-Speaker

Steve Hilvers (steveh@unverferth.com)

* Design Engineer/CAD Manager/ Data Management / Sales Configurator
* Unverferth Mfg. for 30 years
* BS - Agricultural Engineering from The Ohio State University - 1994
* Autodesk Products 29+ years

* Husband, Dad

* Township Trustee

« Woodworker / Maker / Builder / Tinkerer
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Autodesk &
Unverferth History

» Autocad (~1990)
» Mechanical Desktop (~1994)

* Rubicon (aka Inventor) 20+ Years

utodesk
R * Productstream (aka Vault Professional) 17+ years
* One of the first implementations of Vault Pro in North America
 FEA and Simulation
« AUTODESK. - Generative Design will be the next revolution
\ _
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Objectives In the Class:

* Why should you model your welds?

 Basics of the Weld Environment

* Tips for modelling welds - even the tricky ones

* Deliver your weld data to the production floor
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Objective 1:

Why should you
model your welds?
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Why should you
model your welds?

Effectively communicate welds to the shop floor

with no potential of misinterpretation.

W | AR 5 5 ! o A
oA 5 | ] i & &
! ' 24 Weld must not protrude past this surface, T
(:E; I(:i (:l l::) . (:l | - —
103.0° £ 0.5 i wreT St P TR R TRIFERT TV
NONE 33.1 Ibm ey 416, TATT 7
AREA. G3/8 LT MUST T B _— - — PR T e
ROTATE FREELY (4 Places) I T APEE e HUE e T T e e " dougj
21403 ox=2010[ 4/19/2010 _

REAR SPINDLE WELDT

32267

without speaking a word.

Have workers doing what they're hired to Do — Weld & Design
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Interpretation Test

Q0.0

il

Parts List

ITEM P/N QTyY DESCRIPTION
1 32108 1 |PLATE - BRAKE FLANGE
2 | 3ZXGE 1 | SHAFT - SPINDLE 2"
3 (32263 1 |SPINDLE
4 [32318 2 |TUBE BUSHING
5 [32472 1 |RADIUS ARM
6 [33235 1 |FLAT BAR
T (9383-016 1 |SLOTTED NUT 34 UNF G2

NOTE: LIMIT WELD IN THIS
AREA. &3a/8 BOLT MUST
ROTATE FEREELY (4 Places)

NOTE

STAMP "B° THIS AREA WITH 3/8" PUNCH

Don't weld bottom
side of 32472

— Weld must not protrude past this surface

SECTION A-A

ORIENTATION OF
BUSHING TAPER

A5 SHOWN

LARGE END OF

TAPER UF
TYP

E}@ {3‘_______

b
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11 E
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o spindla within £ 1/32

| ‘@i
©

e & UNVERFERTH
G o CNTONEZZ TOLERANCE | . CW008 | —
TEET/2010 - 0704 AR | eawus cvusue niE Bioce dougi 00 REAR SPINDLE WELDT
Y= +03 0o=+010] 41192010 =
SHEET 1 OF 1 I“!":I.-‘!IE .uu.-.:l_l__ 122772018 - 9104 AM 3226?




Interpretation Test |
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Interpretation Test
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Interpretation Test




Interpretation Test

Parts List
ITEM PiN QTY DESCRIPTION
1 32108 1 |PLATE - BRAKE FLANGE
2 |32z 1 |SHAFT - SPINDLE ¢
332283 1 |SPINDLE
4  |32318 2 |TUBE BUSHING
5 |32472 1 |RADIUS ARM
6 33235 1 |FLAT BAR
7 1 |SLOTTED NUT 34 UNF G2

9303-018

ORIENTATION OF
BUSHING TAPER
AS SHOWN
LARGE END OF
TAFPER UP

272 TYP

Diom't weld bottom
sida of 32472

‘eld must not protrude past this surface.

SECTION A-A

weork0s = Y I N e
NOTE: LIMIT WELD IN THIS (I T TR A T e @ U .-'}'_I k[@;ﬁfgfiIH
AREA @38 BOLT MUST ﬁbiulsl E:HMI.QIQQ_QZ TOLERANCE [ — — | R U R
(LREA_CUBBOLTHUST Fomtie s s ™ oug [ 00 REAR SPINDLE WELDT

rrrrrr

=203 wx=£010|  419/2010 o
SHEET 1 OF 1 e | e | | 12/27/2018 - 904 AM | 32267




What's in it for you and
your Company? —

» Spend less time Interpreting and communicating
welds

» Spend More time Welding

» Spend More time Designing

» Build consistent qguality product

/ /




Objective 2:

Basics of the Weld
Environment

/\ AUTODESK. A
UNIVERSITY




Weld Environment

Convert to Weldment >
;ﬂ e H s 5 5= - Hg - 9 @ Material ~ @ Appearance ~ @@ @ fr = - & 0] - &
ﬂ Assemble  Design 3D Model  Sketch  Annotate Inspect  Toels Manage View  Environments  Get Started £ Standard Feature Conversion
e f ! =y W S ] M @ S () ANST Weld preparations
O o o e
Dynamic  Stress  Frame | Inventor  Cableand Tubeand BIM @ Converttoe 3D Print  Add-Ins I:::IESI |"-'1E||:|'|i|'|i|'|g features
Simulation Analysis Analysis  Studie Harness Pipe Content Weldment

Begin 30 Print  Manage weld Bead Material

Model X R Q= A Fillet Weld Calculator (Plane) GE _
Assembly | Modeling [b: Fillet Weld Calculator (Spatial) O Aluminum 6061, Welded
fH Assembiy1 E=8 Plug/Groove Weld Calculator I:::I — BOM Structure
g...EREEﬁGHEhiDE [T] Butt Weld Calculator I:::I JI5
":"EREF'TEEE”EWHE Spot Weld Calculator L Inseparable -
+[X origin Eevel Solder Calculator |1|

00 Butt Solder Calculator Ck i

= Lap Solder Calculator

= Step Solder Calculator

[_|!|_] Step Tube Solder Calculator

EEl Bead Report

gl Convert

_
Autodesk Inventor Professional >

Inseparable. Edit the BOM if you need a different structure.,

@ Once an assembly has been converted to a weldment, it cannot be converted back to an assembly. The BOM structure wil be set to

Continue?
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Prep / Weld / Machining

Tools Manai

File Assemble™ Design  Sketch  Annotate™

A R ek | Symbic .
o by | * Preparations

Preparation Welds Machining Fillet Groove Cosmetic . Weld | -
[l Bead Report Calculator

Weld

Ass

E Assembly2
} | |Relationships
>.

f

F.epresentations

&

? : Qrigin

BA Preparations
"-" £ welds

PRRSY

Jﬁ Machining
@ End of Feamv&
5P 3247221

>[5 32262:1
> (1) 32108:1
> () 322631
> () 323191
5 () 32319:2




Design Tools

Z]

£ Weld Bead Report

| Include All Subassemblies

| Mext >

Cancel

Preparation Welds Machining

Process

Model X =

* Bead Report

A 5o - W - S @& Moterial ~ @ Appearance

Sketch  Annotate  Weld Inspect  Toecls Manage  View

g

Weld

Weld

El Bead Report | Calculator

o Lists all welds in a spreadsheet format

= Option to include sub-assemblies if preferred. '

= Can Calculate total weld length

 Weld Calculator

.0 To determine adequate weld %\' !
/ ' f \

[E %

Weld
ﬁ Eead Report | Calculator
Weld paration
!} Fillet Weld Calculator (Plane)

%ﬁ Fillet Weld Calculator (Spatial)

B Plug/Groove Weld Calculator

Y Butt Weld Calculator

S Spot Weld Calculator

Bevel Solder Calculator

[ T[] Butt Solder Calculator

5‘ Lap Sclder Calculator

———. Step Solder Calculator
)

|
Qig Step Tube Solder Calculator




Weld Bead Report.xls - Excel
[£ Weld Bead Report X
View Developer Foxit PDF Autodesk Vault Team Q' Tell me what you want to do...
~'| Include All Subassemblies —
= == - =¢ Wrap Text General - ‘ '-';J ‘ .E'J Mormal Bad Good
= == €3 [EMerge&Center - | $ - % » S 5 Conditional Format as Explanatory ... |Input
Formatting~ Table -
| Mext > Cancel Alignment M Mumber a Styles
— B C D E F G H | ) K
> BApreparations | ID Type Length UoM Mass UoM Area UoM Volume UoM
‘-'Ei: Welds
"'E;'*'"EE‘“'E (il Fillet Weld 17 Fillet 3.7944 in 0.0787 lbmass 5.1294 in~2 0.2771 in~3
. M Filetweld1z
LF:”; e L Fillet Weld 19 Fillet 13.2385 in 0.228 lbmass 20.7603 in"2 0.803 in"3
Fletwedo L Fillet Weld 20 Fillet 0.5909 in 0.0117 Ibmass 0.9348 in"2 0.0413 in®3
A Filetwed22 Fillet Weld 22 Fillet 6.8438 in 0.0568 lbmass 5.026 in"2 0.1999 in*3
[ Filetwed2e | Fillet Weld 24 Fillet 7.0686 in 0.0168 lbmass 3.2537 in*2 0.0593 in®3
BFlletweds Fillet Weld 25 Fillet 7.0686 in 0.0168 lbmass 3.2537 in"2 0.0593 in”3
th"Et weds-— L Fillet Weld 26 Fillet 5.076 in 0.0709 Ibmass 6.103 in"2 0.2497 in"3
hletweds | L Fillet weld 27 Fillet 2 in N/A N/A N/A
hrletweadzs | L Fillet Weld 28 Fillet 2 in 0.0391 lbmass 2.5883 in"2 0.1376 in®3
b Filetwedz¢ | Fillet Weld 29 Fillet 0.9169 in 0.0391 Ibmass 3.9583 in"2 0.1378 in"3
- Filetweldze 0 Fillet Weld 30 Fillet 0.9169 in N/A N/A N/ A
- hFletwed Fillet Weld 31 Fillet 1.8236 in 0.0171 lbmass 1.7216 in"2 0.0602 in"3
} .!w ?_F'"Et Weld 31 Fillet Weld 33 Fillet 3.8338 in NJ/A N/ A N/ A
[ dCnining
O End of Festures Fillet Weld 34 Fillet 0.229 in 0.0041 Ibmass 0.0143
‘:-Q 394771 T — y ITITYY §




Weld Calculator

I:E Fillet Weld(Connection Plane Load) Calculator
7 il
Weld fe Calaation M Fatigue Calculation =7 ki A
ﬁ Eead Report | Calculator Loads Weld Form Calculation of Statically Loaded Weld Results %
Weld et Weld Caleu o) baratior Bending Force Fy 1000.000 Ibfo > (@) Standard Calculation Procedure Ty 9360.000 psi
d\ ilet We alculator (Plane : :
I: ) Force Arm e| 7.250in > ‘ ‘ e (_) Method of Comparative Stresses 8 min 0.197in
_ _ [ ] Only Active Weld Length is Considered E 7370.232psi
Fillet Weld Calculator (Spatial) Fyomax 1269.900 |bfarce
Weld Loads
B Plug/Groove Weld Calculator Dimensions
Weld Height a| 0.250in > l \
Y Butt Weld Calculator Weld Group Height H| 2.000in >
Weld Group Width B | 2.000 in >
S Spot Weld Calculator
s
Bevel Solder Calculator l
Joint Material and Properties
[ T[] Butt Solder Calculator |51TUC|JJFE‘| Steel A519-1020
Yield Strength Sy 23400 psi
5‘ Lap Selder Calculator Ultimate Tensile Strength 5, | 39000 psi
Safety Factor ng| 2.500 ul > )
_I_||i Ir
—_,——,1 Step Solder Calculator Allowable Stress S| 9360.000 psi
I
Qi% Step Tube Solder Calculator
|
|
| | = A
1
! El Calculate Ik, Cancel S
Calculation of Fatigue Loaded Weld Calculation of Allowable Stress

|
1
d (@) General Method (®) From Yield Strength
i () Calculation according to CSM () Manually




Objective 3:

Tips for modelling
welds - even the

tricky ones
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Tid BIts

* Funky welds may have to be done with combination of welds.

» Don’t expect 100% accurate welds — Give visual of where weld should be — let 3D

=

symbol specify the size
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More Tid BItS

* Welds do Bog down Models
» Save welds until Design is Mature

* Suppress welds when tweaking design, constrains or replacing parts.
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ODbjective 4:

Deliver your weld data
to the production floor.

Without Paper
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Deliver your weld data to the production floor

« Shared Views  Publish a dwf or 3D pdf

= |[nventor does not allow shared views of = emall it
weldments » Requires Design Review or 3D pdf viewer
https://knowledge.autodesk.com/support/inventor/troubleshooting/caas/sfdcarticles/sfdcarticles/Shar
ed-View-cannot-be-created-from-a-Weldment-Assembly-in-Inventor.html L AImOSt any deV|Ce anyWhere

= Vault does allow shared views of weldments

= Actually sending file.
= Any device anywhere...just need URL

= Shows whatever View Rep was active In « Fusion Team (Upload to Cloud in Vault)

Inventor when saved and checked In

= Any device anywhere as long as you have
= 30 day default expiration the URL

= Asingle file = Manual upload

* Quick and easy = Uploads all files in assembly
= Weld MBD Annotations do show up, but @

Weld Symbols DO NOT

= No expiration

" = Weld MBD Annotations do show up, but
Weld Symbols DO NOT



https://knowledge.autodesk.com/support/inventor/troubleshooting/caas/sfdcarticles/sfdcarticles/Shared-View-cannot-be-created-from-a-Weldment-Assembly-in-Inventor.html

Deliver your weld data to the production floor

* Vault Thick or Thin Client * Forge
» Files ready to use, no publish or upload = Something we are currently exploring.
of dwf. Vault manages files. » ltem goes to Released or Obsolete state
= Windows based system and Design In Vault, 3D model Is published
Review » dwf or pdf URL or file location is then
= Clunky on larger assemblies noted in our ERP/MRP system where it
» Graphics less than favorable. can be accessed with a click of a button

« MBD weld symbols do show up right in our ERP/MRP system.

= Hoping to use LMV

= No moving/sending of file...just the URL




Deliver your weld data to the production floor

Home-Brewed App

= App allows us to access dwf of .lam
from application once item Iin Vault

hits Released or Obsolete state
= Still uses Design Review

= Passing filestore location, not

actually file
= \Windows Device
= Clunky on large assemblies

= Must be Iinside our firewall

/i

tem:

PO

-E.Pl. Cost Type: _EE- [
| Material Cost Method: [IF0. [&] L
“wimkdifsprttLP 104 o | | Source: Manufactured| Product
| | hcoPC WG [ Caesoy C
kems Jobs  Vaut PDFs  About | | ABC Code: Sub Code| [
Priting  Setups Bulk Printng BOM Print Top Inv Loc  Top Matl Loc | Show In Drop-Down Lists TANK/PLATFORM WELDMENT (POWER PAK | [
evision: (12 Revision Track ECM Track ) . [
E Auto Search bwing Mo: |25510 | MG MonSell: [
25510 | Search | ECN: |CN?.?34 | ECNs: Estimate Job# |5Status | Job Date ™ [
. 1k CWN7334-000 |&History |127°05/20°
Tao Search for EXACT file names use a period at the end () Buyer: | 5 CNT220000 | 8History | 03/20/20° [
" Search | | Stocked Sellable [ Replicaste  [1VMI =
3 CWN7176-000 |&History | 10/057°20° v |:
[] Factory Setup []Kanban < » [
CorureTim | Tienn | Dodotbnd boeme | Ceccsoese | e Ciben | Chin 1 Asland Crnd 1 |_

ol Syteline Toolbox 18.0

@ESUTREREB®O
T
— O s tem: 25510 DWG
"TANK/PLATFORM WELDMENT (POWER PAK PAN) .
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In Closing

» Get parts welded as intended

» Spend less time Interpreting and communicating

welds
= Spend More time Welding
= Spend More time Designing
= Build consistent products out the door

= As you leave - Get modeling those welds and...




Get Your
Welders and Designers
Connected
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Got An Idea? Share It!

» Share your idea directly
with the Autodesk

Development Team

 Community can support
Ideas to surface the

most relevant

\/ AUTODESK' VAULT

https://autode.sk/vaultidea

I AUTODESK® INVENTOR

https://autode.sk/inventoridea



https://autode.sk/vaultidea
https://autode.sk/inventoridea

We gave you 20 + Tips

We also give you

15 Lovely Weld Wishes

Awalting your Vote on the Inventor Ideas

(See class handout for links to them)
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Get Involved with the Inventor & Vault product teams!

Help shape and define the future of the Inventor &

Vault products!

/ AUTODESK' VAULT

https://autode.sk/VaultFeedback

Our Feedback Communities serve as our portal
Into our engagement program. Get access to
Insider builds through Alpha/Beta. Be included in

exclusive online sharing sessions. Stay current

AUTODESK INVENTOR

https://autode.sk/InventorFeedback

on product roadmaps. Interact directly with I

members of the product teams.

Your thumb print on product direction Is just a click

away!




Please Fill Out Your Surveys

Make sure your voice Is heard by
completing your surveys!

Please take the time to complete your
survey for this and every class you
attend at Autodesk University.

Autodesk uses this information to
know what classes to offer in the
future.
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