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Virtual Joining Portal

A new service from EWI which combines

Rich Green Welding Procedure Database
Project Manager Welding Management
Government Programs Office Supercomputer Architecture

. . . Numerical Analysis software
EdISOI‘I Weldlng |nStItUte |nternet De"very

Columbus, Ohio 43221



Two of the important challenges

faced by ship building:

Welding related distortion, shrinkage and
dimensional instability
Acute with thin-sheet high-strength steels
Extensive and expensive re-work

Difficult to predict and design against these
effects

Management of Weld Procedures and
Qualifications

Ship building involves extensive geometry,
material and process conditions

Difficult to track and maintain welding
procedures for 100s of designs
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Challenge 1: Distortion,
Shrinkage, Residual Stress and

Hard Microstructure




Computational modeling helped to

minimize distortion in ship building:

Distortion, shrinkage,
dimensional
tolerances leads to
extensive re-work:

EWI and other
organizations have
developed tools to
predict distortions

Thermal tensioning
procedure was
developed by using
these tools.
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Bottleneck for use of

computational modeling:

Deployment of the model in their own
companies as desktop applications is difficult

Models should be easy to use and accessible
to the welding engineers and should be rapid

Usage as simple “what-if” scenario without
searching for that 100% accuracy!

Automatic analysis and reporting

Usage as a way of technology retention and
transfer in legacy systems

Models should not need a full-time FEA expert
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EWeldPredictior® Technology:

Fle Edt View Favortes Took

T Help
Qoack - © B@@‘ps&arch%%mm&s e|8'£}~5ﬂ3

Address ] http://bect.ovl.ose.edu/ewifeghbin/eni-weld.coi B ks ” &
Welcome to the EWI E-Weld Predictor Home Page
Automated Modeling of Pulsed Narrow Gap Welding
Click to a new simulation.
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Typical analysis time for existing
capability = 8 hrs

New EWI/OSC service offering: 3-5
minutes.

Three different expertise are
coupled.

EWI

Weld simulation knowledge

Validated by US
Government projects

OSC

Supercomputing resources
Internet software

ABAQUS

Finite element software
expertise

New direction in the industry

Being deployed for ESI &
LANL already
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7 seconds tour of the

EWeldPrecitor© service

Overview of the service



Step 1: Application

EWI E-Weld Predictor - Home "W‘* =
— o ; @-;!”Qv Google

Welcome to the EWI E-Weld Predlctor Home
Page

Automated Modeling of Pulsed Narrow Gap Welding

Click to (begin ' a new simulation.
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Step 2: Geometry

B hitp: ,fjbccl.qu.oﬁc.eci_ufewlfcgE—bfn,fewi—weld._cgi

Thickness
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Step 3: Process
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Step 4: Decide on purchase

=~ Q- Coogle

lodos.sf.osc.edu
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Step 5: Progress

®
THE MATERIALS JOINING EXPERTS



Step 6: Results

Simulation Results

Open PDF.
Return to the welcome page.
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Step 7: Report is created

Thermal cycles at different monitoring locations

Section 2 - Thermal Analysis ;I\ | } ! |
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Challenge 2: Extensive Welding

Procedure and Data




Large number of welding procedures

exist across the organization
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How can we keep track of all these procedures?
How can we access these procedures over the internet? Ew"
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Merging of Data and Modeling

= This tool allows for welding engineer to work
off existing procedure and explore the process
parameter scope easily
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® About

WeldEye® procedures available

over the internet

Welding Procedure Qualification Record

Preliminary Welding Procedure

Welding Production Test

Welding Procedure

Reset | Save || Save As [#ps v Editor || Sketch | Back|| Delete Jactive: [7] - Choose document to go to ——- ~[co]
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WPS no [rese 2.7-2005-¢ |
WELDING PROCEDURE SPECIFICATION (WPS) Ref. fia ]
— — Reo ]

Frod by e

project:

Ref. stand: [ =
Exam. body: [ —

] Client:

Ref. spec.:

Welding process
Shielding gas type.
Weaving (yes/no)

o E— Ref, WeQR:  [112z8. o] [’ 15 [

-

Purging gas type
Welding positions
Jointtype

oint preparation
Cleaning method
sacking
Single/ouble
Back gouging

Flux designation

THIS IS AN EXAMPLE

[Tungsten electrode.
[Torch angle:
Stand off distance

Nozzle diameter(s)

[Tack welding proc. | |

A

1dentification of parent metal
Fart  Name/Grade

1cmax[ Jcemae[ peMmac:[ | 1 cmax[cemax[_Jrommax[ |

Standard Group  Delivery cond. Thickness range [mm] Diameter range [mm]
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Tdentification of filler metal
index  Trade name
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Classification Group. Filler handiing
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Pass no. Index Dia [mm] Welding process Wire fesd speed [mymin] Current [A] Voltage [V] Current / Polarity Welding s
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Current Customers of WeldEye

M BABCOCK AKER KVAERNER INILJ Alfr. Andersen as fﬂ%
MESPANA

VATECEHYDRO 3
a Frank Mohn AS

FRAMO

veemu;m

GENERAL DYNAMICS
Electric Boat

% Rosenberg ELECTRIC ]

ELL

Bodycote
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Future Direction:




Value Proposition for Internet Portal

Online simulation for welding engineers
You do not need PhD in finite element analysis

Increase accessibility of Data and Simulation
Engineering, Software, Hardware, Internet
Reduce the complexity
Simple interface
Knowledge Retention
No reinvention
Endless cycle of weld procedure development
Cost savings:
Creating Standard
Common framework
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Summary

Manufacturing Industr
EWI customers can access — 9 y

weld simulation over the 4
internet | Customers
EWI service provides cost- I

avoidance by
Reducing the
experimental

developmental cost

Reduces extensive - _ 5
Investment on weld Providers
simulation

Data Software

Immediate simulation o
results Engineering Hardware
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Proposed Service Offering

Pay per calculation model
1 calculation= 200 dollars

Block time model (P.O upfront)
1 week :
Max. runs = 40; BTM1 = $5,000:;
1 month:
Max. runs = 160; BTM2 = $15,000;

Customization possible upon request
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Virtual Joining Portal

WeldQuest (Virtual Joining Portal)

r——— "~~~ ~>~—~ /- 1
FUSION WELDING LASER WELDING SPRINGBACK
- MODULE — MODULE PREDICTION MODULE
! (alpha-version) (by 01/08) (by 01/08)
I

FRICTION STIR WELDING

| | PREDICTION MODULE
WELDEYE - ABAQUS (by 06/08)

Ohio Supercomputing Center
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