Computer code for calculation of the L factors
The code requires that both R and OpenBUGS be installed, both are free to download.
R can be obtained at http://www.R-project.org/
1. Click on “download R” this will appear:

<« C | & Secure | https;//cran.r-project.org/mirrors.hitm! Y

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLS, please choose a location close to you. Some statistics on the status of the mirrors can be found here: main page, windows release
‘windows old release

If you want to host a new mirror at your institution, please have a look at the CRAN Misror HOWTO.

0-Cloud
hitps://cloud r-project.org: Automatic redirection to servers worldwide, currently sponsored by Rstudio
hittp://cloud r-project org Automatic redirection to servers worldwide, currently sponsored by Rstudio
Algeria
https:/cran usthb dz/ University of Science and Technology Houari Boumediene
hitp://cran usthb.dz University of Science and Technology Houari Boumediene
Argentina
hitp://misror.feaglp.unlp.edu ar/CRAN) Universidad Nacional de La Plata
Australia
hitps://cran csiro.au CSIRO
hitp://cran csiro.aw CSIRO
hitps://mirror.aamet.edu aw/pub/CRAN/ AARNET
hitps:/Jeran ms unimelb edu aw School of Mathematics and Statistics, University of Melbourne
hitps://cran curtin.cdu au Custin University of Technology
Austria
hitps://cran wu.ac.at Wistschaftsuniversitat Wien
hitp://cran wu ac.at Wistschafisuniversitat Wien
Belgium
hitp:// v freestatisties org eran K.ULeuven Association
hitps://lib.ugent be/ CRAN/ Ghent University Library
hitp://ib ugent be/CRAN Ghent University Library
Brazil
hitp://nbegibuese by mirrors/eran Center for Comp. Biol. at Universidade Estadual de Santa Cruz
hitps://cran-r.c3slufprbr Universidade Federal do Parana
hito://cran-r ¢3s] ufprbr Universidade Federal do Parana
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2. Scroll down to USA and pick one of the sites:
rdownload - Google Ser X/ R The Comprehensive RA X () ol -

¢ C | @ isstatwrightedu/CRAN, b

The Comprehensive R Archive Network

Pownload and Install R

[Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of
fthese versions of R:

« Dow

Download R for Linux
« Download R for (Mac) OS X
« Download R for Windows

[R is part of many Linux distributions, you should check with your Linux package management system in addition to the link

[above.
’]:bl_‘i‘;f . [Source Code for all Platforms
The R Journal (Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The
Sofware Jsources have to be compiled before you can use them. If you do not know what this means, you probably do not want to do it!
% o The latest release (Thursday 2017-09-28, Short Summer) R-3.4. tar g2, read whar's new in the latest version.
R Binaries

« Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

« Daily snapshots of current patched and development versions are available here. Please read about pew features and bug.
Documentation fixes before filing corresponding feature requests or bug reports.
EAQs « Source code of older versions of R is available here
Contributed

« Contributed extension packages

[uestions About R

« If you have questions about R like how to download and install the software, or what the license terms are, please read our
answers to frequently asked questions before you send an email
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3. Download the R version appropriate for your system.

What are R and CRAN?



http://www.r-project.org/

¢ C | @isstatwrightedu/CRAN 2« ;

R for Windows

Subdirectories:
base Binaries for base distribution. This is what you want to install R for the first time.
Binaries of contributed CRAN packages (for R ; managed by Ue Ligges). There is also information on third
cray sl party soffware available for CRAN Windows services and corresponding environment and make variables.
Mirre old contrib Binaries of contributed CRAN packages for outdated versions of R (for R <2.13.x; managed by Uwe Ligges)
What's new? Ricols Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself
Task Views
Search Please do not submit binaries to CRAN. Package developers might want to contact Urve Ligges directly in case of questions / suggestions related to Windows binaries
About R You may also want to read the R FAQ and R for Windows FAQ.
R Homepage . .
The R Joumal Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with downloaded exccutables
Sofware
R Binaries
Other
Documentation
Manuals
FAQs

Blelzolefal@e]E]
4. Click “install R for the first time and follow instructions.

OpenBUGS can be obtained at http://www.openbugs.net/w/Downloads

) Downloads - OpenBUGS X \{ ) Dawnloads - OpenBUGS X . [) Dovnioads - OpenbUGS. X E wm o

C | ® wwwopenbugs.net/w/Downloads

welcome: please sign in

ocation: Dawnlosds

Quick Links

OpenBUGS license

Please click here, License, before downloading OpenBUGS software

Release (3.2.3) of OpenBUGS is now available. Changes to the version 3.2.2 are documented in changes. Release (3.2.3) of OpenBUGS has been tested and
compared to the WInBUGS 1.4.3 program (Test Results). The only difference with WinBUGS 1.4.3 was with the 'Shared’ GeoBUGS example. The computational speed

Recent Changes
of OpenBUGS is comparable to WinBUGS ( & timing comparisons). To report problems, please register and use the BugTracker page.

search
Site Navigation
How to Use This Site
el User contributed code, including BRugs/R20penBUGS, is located at User Contributed Code.

Microsoft Windows Download
Page Tools
Page Locked
age history
upload & manage fles

A setup program for OpenBUGS on Windows computers can be : & BL
The Windows program was tested on machines with the XP and Windows & upemmg systems, and produced the same results.

[ more options ] Macil h D load

The Windows version of OpenBUGS has been successfully installed on Mac OS X (Intel) using WINE. The Windows installer currently produces an error message at
shutdown, but appears to install the program successfully. Testing under WINE has been VERY limited so far.

The MAC binary version of R20penBUGS on CRAN (3.2-1.4) i out of date and will not work with OpenBUGS 3.2.2. For now, Mac users should use
install.packages('R20penBUGS', type="source’) to install the latest (3.2-2.1) version of R20penBUGS.
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2. Click on the download for your system
3. Run theinstaller.


http://www.openbugs.net/w/Downloads

To run the program:
1. Startthe R program, get this:
i Roui G2

RGui (32-bit)

Windows  Help

2. The only input to the program that is needed are the values N and I, and the sample size n. In
the program below x = Nin rad/s, and y = in uNm.

For example, SRM 2493 with six-blade vane configuration:

NG [T
10.472 | 7246.99
7.278 5435.07
5.058 4136.84
3.519 3203.2
2.45 2528.2
1.696 2035.31
1.183 1672.22
0.822 1399.73

0.571 | 1190
0.397 | 1031.01
0.276 | 907.89
0.192 | 812.84
0.133 | 740.87
0.093 | 683.41
0.065 | 636.65
0.045 | 601.52
0.031 | 574.89
0.022 | 551.14
0.015 | 533.65

0.01 519.51




3.

Paste the entire program below into a notepad window:
T R A A R T A
library(R20penBUGS)

HEHRBRERB I type data X (in rad/s), Y (in uNm), n here:

linedata<-list(y=c(7246.99,5435.07,4136.84,3203.2,2528.2,2035.31,1672.22,1399.73,
1190,1031.01,907.89,812.84,740.87),
x=c(10.472,7.278,5.058,3.519,2.45,1.696,1.183,0.822,0.571,0.397,0.276,0.192,0.133), n=13)

HH BRI I

H#HHHSRM 2492 curve (from table 8) for comparison to see the fit
Visc92<-c(8.72,9.21,9.84,10.66,11.73,13.15,14.94,17.33,20.44,24.44,30.1,
39.27,51.25,69.47,94.31,132.83, 186.79,274.08,404.37,534.13)

5r92<-¢(30.32,21.07,14.64,10.19,7.09,4.91,3.43,2.38,1.65,1.15,0.8,
0.55,0.39,0.27,0.19,0.13,0.09,0.06,0.04,0.03)

HHtHHHH

#it### OpenBUGS code and inits

lineinits<-function(){list(sig=1)}

linemodel <- function() {sig~dgamma(1.0E-5,1.0E-5)
Lg~dunif(1,8)

Lm~dunif(10,10000)

Lmu<-1/Lm

Ltau<-Lg/Lm

aln<-16.411
alsig<-1/(0.64*0.64)
b1n<-0.988
b1sig<-1/(0.018*0.018)
cln<-9.641
c1sig<-1/(0.98*0.98)
a2n<-19.178
a2sig<-1/(0.61*0.61)
b2n<-0.727
b2sig<-1/(0.09%0.09)
c2n<-7.116
c2sig<-1/(0.78*0.78)

al~dnorm(aln,alsig)
b1 ~dnorm(b1n,blsig)
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c1 ~dnorm(cln,clsig)
a2 ~dnorm(a2n,a2sig)
b2 ~dnorm(b2n,b2sig)
c2 ~dnorm(c2n,c2sig)
a<-8
for (iin 1:n){ srd[i]<-x[i]*Lg
numfi]<-a*srd[i]
toplij<-a*(srd[i]-1)
muli]<-
Lm*(c1*exp(a)+c2*exp(numli])+a2*exp(numli])/pow(srd[i],b2)+al*exp(a)/pow(srd[i],b1))/(exp(
a)+exp(numli]))
gonlij<-yl[il/x[i]
gonli]~dnorm(muli],sig)
}

}
HHHHIH

#H#t####H run the OpenBUGS

lineout<-bugs(data=linedata,inits=lineinits,parameters=c("Lg","Lmu","Ltau"),
model.file=linemodel,n.chains=1,n.iter=10000,n.burnin=5000,n.thin=10)

##t###print the values of the L factors
print(lineout, digits=7)

#it### compute the calibrated curve
Lg<-lineoutSmean(["Lg"]
Lmu<-lineoutSmean["Lmu"]
viscnew<-linedataSy/linedataSx*LmuSLmu
srnew<-linedataSx*LgSLg

### plot the SRM 2492 curve and the calibrated curve

plot(visc92~sr92,type="1",col="blue", Iwd=3, xlab="shear rate (1/s)", ylab =" viscosity (Pa s)",
Iog: ”X")

title("Viscosity vs. Shear rate ", sub="blue line is SRM 2492, cyan line new material")
lines(viscnew~srnew, type="1",col="Cyan",log="x")

Edit the X and Y lists to input your own data. (numbers in blue in the program above)

Paste the entire edited file into the R window.

This will run the code and produce the estimates of the L factors as well as a plot which shows
the fit to the SRM 2492 function.
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History Resize Windows

R R Console

deviance 132.3657200 3.9019638 125.90000 129.860000 132.30000 134.80000

deviance 141.

00000

97.5% . _
Lg 2.26900 Viscosity vs. Shear rate
Lmu 0.01248
Ltau 0.0246%

DIC info (using the rule, pD = Dbar-Dhat)
pD = 3.1660000 and DIC = 135.5000000
DIC is an sstimate of expected predictive error (lower deviance is better).

##### compute the calibrated curve
Lg<-lineout$mean["Lg"]
Lmu<-lineout$mean["Lmu"]
viscnew<-linedata$y/linedata$xImu$lmu
srnew<-linedata$x+Lgily

##% plot the 5RM 2492 curve and the calibrated curve

plot (visc92~sr92, type="1", col="blue", lwd=3, xlab="shear rate (1/2)", vlab ="%
title("Viscosity ve. Shear rate ", sub="blue line is 3RM 2492, cyan line new$
lines (viscnew~srnew, Type="1",col="Cyan", log="x"}

Warning message:

In plot.xy(xy.coords(x, v}, TYpe = T¥pe, ...}

"log" is not a graphical parameter
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7. Read the L factors as: L,, (Lg in the output)
L, inPas/Nms (1000000 Lmu in output),
L; Pa/N m (1000000 Ltau in output).



