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Agenda

ɈWhat is MuPMuC ?

ɈHow has it evolved?

ɈHow can it be converted for parametric models?
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What is MuPMuC BAMF?

BAMF
INTERNATIONAL
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Mu lti Point Mu lti Crack
Broad Application for Modeling Failure
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Extract Stress Intensities Kapp

For each crack in the model

What does MuPMuC do for you?

ὥὥὴὴ=

Far field stress
from StressCheck

Extract Stress Intensities Kres

For each crack in the model

ὑ
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New Crack Lengths

What does BAMF do for you?
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Extract Stress Intensities
For each crack number

ὑ =ὥ Ϧmin+ ὑ

ὑ =ὥ Ϧmax+ ὑ

Where Ϧmin/max is the 
AFGROW spectrum stress

Ὑ =ὑ /ὑ
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The Complete History of BAMF
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Jan 
2011

July
2011

Jan 
2012

July
2012

Jan 
2013

July
2013

July
2014

Jan
2015

July
2015

*.par files created to quickly and 
painlessly revert back to a previous 
crack size. Code modified to work 

with Excel 2013
2/02/2016

New meshing 
scheme keeps the 

number of elements 
along the surface 

constant 
implemented

1/17/2016

Spline routine 
implemented prior to 
meshing created to 

determine part 
boundaries

10/30/2015

V4.3 released
Fixed bug causing 

occasional no growth 
and odd outputs

10/02/2015

V1.0 MuPMuC
BAMF operational

5/28/2015

Multi -Point BAMF 
successful run

Presented results at 
2011 ASIP 
Conference

12/5/2011

2 point crack growth 
became operational

3/15/2011

Initial development 
began for 2 point 

elliptical crack 
growth

12/1/2010

Tasked with creation 
of plug -in at 

AFGROW Users 
Workshop
9/1/2010

Jan
2014

Jan
2016

Upgrade of stress 
intensity 

solutions code 
provides a more 
stable solution

6/02/2015

July
2010

Multi -elliptical 
crack BAMF 
Operational

10/15/2011

Working group 
developed the 

acronym BAMF

5/20/2011

2/01/2012

Code operational with 
64 bit StressCheck. 

This gave access to the 
feature to include 
residual stresses

9/16/2013

First successful 
run of coupon 
with residual 

stress capability

12/17/2013

Interpolation scheme 
allows for invalid splines 

to be interpolated and 
points respaced to make 

valid splines
5/12/2014

Code that 
plots beach 

marks allows 
for on the fly 
debugging of 
incremental 

crack growth

7/19/2015

Error in crack growth step 
size occurs due to odd shapes 

caused by residual stress 
fields

3/10/2015

Presented results 
at 2014 ASIP 
Conference

12/3/2014

Update on crack 
growth increment 

sequence to fix a bug 
on negative growth

5/27/2012

Work around to fix no 
growth and halting 

growth found output 
files became large

7/8/2012

Work on 
converting 

code to work 
with 64 bit 

StressCheck
began

5/28/2013

Multi -Point BAMF used to 
determine the necessity and 

parameters for a test 
specimen

9/10/2012

July
1984

Josh Hodges was 
born

8/1/1984

Multi -Point single Crack no 
longer supported MuPMuC
released as the standard for 

all crack growth

2/15/2016

July
2016

Set Modification 
Code allows for 
growth of sets 
when they fail

7/8/2016
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Latest Developments

ɈNo Growth Bug Fix

ɈMeshing Scheme

ɈK Extractions

ɈBoundary Finder

Ɉ*.PAR File for easy restarting of models

ɈSet Modification/Set Creation
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No Growth Bug Fix
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Case Afgrow.AfgrowNotificationEvent.AfgrowEventCalculateBeta

Call CalculateBeta()
ȱ
Case Afgrow.AfgrowNotificationEvent.AfgrowEventDeltaLengthReady

For k = 1 To NumCracks
For i = 0 To Ipoints (k) - 1

deltaP(i, k) = GetCrackDirectionParameter("Crack " & k, 
"P" & i, "length") - P(Count, k, i)

Next i
Next k
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Old Meshing Scheme

9



 %+","ȱɯ/ÙÖÝÐËÐÕÎɯÛÏÌɯ6ÈÙÍÐÎÏÛÌÙɀÚɯ$ËÎÌ

New Meshing Scheme
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