
Chapter 4  SELECTOR Quick Start

4.1  Introduction
qÜáë= nìáÅâ= pí~êí= éêçîáÇÉë= ~= ÄêáÉÑ= çîÉêîáÉï= çÑ= íÜÉ= Ñ~ÅáäáíáÉë= çÑ= pbib`qloK= = = fí= áë= åçí
ÅçãéêÉÜÉåëáîÉ= áå= áíë=ÅçîÉê~ÖÉ=çÑ= íÜÉ= Ñ~ÅáäáíáÉë= áå=pbib`qloK= =fí=~ëëìãÉë=íÜ~í=óçì=~êÉ= Ñ~ãáäá~ê
ïáíÜ=êìååáåÖ=éêçÖê~ãë=ìåÇÉê=íÜÉ=táåÇçïë»=çéÉê~íáåÖ=ëóëíÉãK= =cçê=ÇÉí~áäÉÇ= áåëíêìÅíáçåë=çå
~ää=~ëéÉÅíë=çÑ=íÜÉ=é~Åâ~ÖÉI=ëÉÉ=íÜÉ=çåJäáåÉ=qìíçêá~äë=áå=íÜÉ=pbib`qlo=eÉäé=ëóëíÉãK

kçíÉ= íÜ~í= íÜáë=nìáÅâ= pí~êí= ìëÉë= íÜÉ= `bp= rkfsbopb= ëÉêáÉë= Ç~í~Ä~ëÉ= Ñçê= áíë= Éñ~ãéäÉëK= = qÜáë
Ç~í~Ä~ëÉ= áë= ëáãáä~ê= íç=barm^`h=iÉîÉä= PI= = fÑ= óçì=ÇçåDí= Ü~îÉ= çåÉ= çÑ= íÜÉëÉ= Ç~í~Ä~ëÉë= ~î~áä~ÄäÉI
ïÜÉå=óçì=Öç=íÜêçìÖÜ=íÜáë=ÖìáÇÉI=óçì=ã~ó=åÉÉÇ=íç=ãçÇáÑó=íÜÉ=~Åíáçåë=ëäáÖÜíäó=áå=ëçãÉ=éä~ÅÉëK

qÜáë==nìáÅâ=pí~êí=Ü~ë=ÑáîÉ=ã~áå=é~êíëW

pÉÅíáçå=QKO=Ó=dÉííáåÖ=pí~êíÉÇ áåíêçÇìÅÉë=íÜÉ=eÉäé=ëóëíÉãK

pÉÅíáçå=QKP=Ó=_êçïëÉ éêÉëÉåíë=ëçãÉ=ÑÉ~íìêÉë=çÑ=íÜÉ=Ç~í~Ä~ëÉX=ëÜçïë=óçì=íÜÉ
q~ÄäÉ=íêÉÉë=~åÇ=Üçï=íç=îáÉï=êÉÅçêÇëX=Éñéä~áåë=~Äçìí
Úä~óçìíëÛ=~åÇ=ÚëìÄëÉíëÛ=~åÇ=ÇÉëÅêáÄÉë=äáåâë=ÄÉíïÉÉå=Ç~í~
í~ÄäÉëK

pÉÅíáçå=QKQ=J=pÉ~êÅÜ Éñéä~áåë=Üçï=íç=ëÉ~êÅÜ=íÜÉ=Ç~í~Ä~ëÉ=Ñçê=íÜÉ=çÅÅìêêÉåÅÉ=çÑ
~=ïçêÇ=çê=Öêçìé=çÑ=ïçêÇëK

pÉÅíáçå=QKR=Ó=`bp=fkabmqe ëÜçïë=óçì=Üçï=íç=çÄí~áå=áåÑçêã~íáçå=Äó=ÄêçïëáåÖ=~åÇ
ëÉ~êÅÜáåÖ=íÜÉ=çåJäáåÉ=Äççâ=`bp=fkabmqeI=~åÇ=Éñéä~áåë
íÜÉ=çåÓäáåÉ=áåíÉê~ÅíáîÉ=Å~ëÉ=ëíìÇáÉëK

pÉÅíáçå=QKS=Ó=pÉäÉÅí ëÜçïë=óçì=Üçï=íç=ëÉí=íÜÉ=ëÉäÉÅíáçå=ëÉííáåÖëI=~åÇ=Üçï=íçW
éÉêÑçêã=ÚäáãáíÛ=~åÇ=ÚíêÉÉÛ=ëÉäÉÅíáçå=ëí~ÖÉë=íç=ëÉäÉÅí=~
éêçÅÉëëX=îáÉï=íÜÉ=ëÉäÉÅíáçå=êÉëìäíëX==éäçí=~=ëáãéäÉ=ã~íÉêá~ä
éêçéÉêíó=ÅÜ~êíX==~åÇ=ëÉäÉÅí=~=ëìÄëÉí=çÑ=ã~íÉêá~äë=Ñêçã=íÜÉ
ÅÜ~êíK==fí=~äëç=éêÉëÉåíë=î~êáçìë=Öê~éÜ=Ñçêã~ííáåÖ=çéíáçåëK

pÉÅíáçå=QKT=Ó=cìêíÜÉê=c~ÅáäáíáÉë ëÜçïë=óçì=Üçï=íçW==ÅÜ~åÖÉ=ìåáíë=~åÇ=ÅìêêÉåÅóX=ë~îÉ=óçìê
ïçêâ=áå=~=mêçàÉÅí=ÑáäÉX==éÉêÑçêã=ãçêÉ=ÅçãéäÉñ=ëÉäÉÅíáçåëX
~åÇ=Éñéçêí=Ç~í~=íç=çíÜÉê=~ééäáÅ~íáçåëK

_ÉÑçêÉ= ëí~êíáåÖ= íÜáë= nìáÅâ= pí~êíI= óçì= ïáää= åÉÉÇ= íç= áåëí~ää= íÜÉ= éêçÖê~ã= Äó= ÑçääçïáåÖ= íÜÉ
áåëíêìÅíáçåë=áå=`Ü~éíÉê=O=çÑ=íÜáë=ã~åì~äK

4.2  Getting Started
4.2.1  Starting CES

qÜÉ= áåëí~ää~íáçå=éêçÅÉëë=ïáää=ã~âÉ=~=mêçÖê~ã=j~å~ÖÉê=Öêçìé=Å~ääÉÇ= Ú`bp=pÉäÉÅíçê=QKMI=ïÜáÅÜ
ïáää=Åçåí~áå=íÜÉ=áÅçåë=Ñçê=`bp=ëçÑíï~êÉ=ÅçãéçåÉåíëI=~ë=ëÜçïå=áå=ÑáÖìêÉ=OKTK

açìÄäÉJÅäáÅâ=çå=íÜÉ==`bp=pbib`qlo==áÅçå=íç=êìå=íÜÉ=éêçÖê~ãW
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vçì=Å~å=~äëç=~ÅÅÉëë=íÜÉ=`bp=pbib`qlo=pí~êí=jÉåì=mêçÖê~ã=Öêçìé=Ñêçã=íÜÉ==mêçÖê~ãë==çéíáçå
çå=íÜÉ==pí~êí==ãÉåì=Eìëì~ääó=~í=íÜÉ=Äçííçã=äÉÑí=çÑ=íÜÉ=táåÇçïë»=ëÅêÉÉåFK

fÑ=óçì=~êÉ=ìëáåÖ=íÜÉ=ÉÇìÅ~íáçå~ä=Ç~í~Ä~ëÉI=ëÉäÉÅí=íÜÉ=DbÇì=iÉîÉä=PD=çéíáçå=çå=íÜÉ=`Ü~åÖÉ
`çåÑáÖìê~íáçå=Çá~äçÖK

^äíÉêå~íáîÉäóI=çéÉå=íÜÉ=`bp=rkfsbopb=pÉêáÉë=Ç~í~Ä~ëÉ=çê=íÜÉ=bÇì=iÉîÉä=P=Ç~í~Ä~ëÉ
ìëáåÖ=íÜÉ==cáäÉ=L=`Ü~åÖÉ=a~í~Ä~ëÉ==ãÉåìK

4.2.2  The Main Tool Bar

qÜÉ=ã~áå=ãÉåì=Ä~ê=EÑáÖìêÉ=QKNF=áë=~äï~óë=~î~áä~ÄäÉ=~í=íÜÉ=íçé=çÑ=íÜÉ=ëÅêÉÉåK==b~ÅÜ=Äìííçå=äÉ~Çë
çåÉ= çÑ= íÜÉ= ã~áå= ÑìåÅíáçåëK= = qç= ÄêçïëÉ= íÜÉ= Ç~í~Ä~ëÉ= ÅäáÅâ= çåÅÉ= çå= _êçïëÉI= = íç= éÉêÑçêã= ~
ëÉäÉÅíáçåI=ÅäáÅâ=çåÅÉ=çå=pÉäÉÅíI=ÉíÅK==qÜÉ=eÉäéI=Äìííçå=ÖáîÉë=ÅçåíÉñí=ëÉåëáíáîÉ=ÜÉäéI=~ë=ÇÉëÅêáÄÉÇ
áå=íÜÉ=åÉñí=ëÉÅíáçåK

cáÖK==QKN qÜÉ=ã~áå=íççä=Ä~êK

4.2.3  Help!

lÄí~áå=eÉäé=~ë=ÑçääçïëW

`äáÅâ=çåÅÉ=çå=íÜÉ=`çåíÉñí=eÉäé=Äìííçå= =çå=íÜÉ=ã~áå=íççäÄ~êI=íÜÉå=ÅäáÅâ=ëçãÉïÜÉêÉ
çå=íÜÉ=_êçïëÉ=ïáåÇçï=çå=íÜÉ=äÉÑí=çÑ=íÜÉ=ëÅêÉÉåK

`çåíÉñí=ÜÉäé=Ñçê=íÜÉ=_êçïëÉ=ïáåÇçï=ïáää=~ééÉ~ê=EÑáÖìêÉ=QKOFK

fÑ=íÜÉ=äÉÑí=Ü~åÇ=ëéäáííÉê=ïáåÇçï=é~åÉ=áë=åçí=îáëáÄäÉI=ÅäáÅâ=çå=íÜÉ=pÜçï=Äìííçå=
=
~í=íÜÉ

íçé=äÉÑí=çÑ=íÜÉ=eÉäé=ëÅêÉÉå

qÜÉ=eÉäé=ëóëíÉã=Ü~ë=~=ëÉí=çÑ=Äìííçåë=~äçåÖ=íÜÉ=íçéI=~åÇ=~=ëéäáííÉê=çå=íÜÉ=äÉÑíW=ÖáîáåÖ=íïç=ëÉé~ê~íÉ
ïáåÇçï=é~åÉëK==qÜÉ=ëÉí=çÑ=í~ÄÄÉÇ=ïáåÇçïë=áå=íÜÉ=äÉÑí=Ü~åÇ=é~åÉ=Å~å=ÄÉ=íçÖÖäÉÇ=çå=~åÇ=çÑÑ=ìëáåÖ
íÜÉ=eáÇÉ=EpÜçïF=Äìííçå=çå=íÜÉ=eÉäé=íççäÄ~êK==qÜÉ=içÅ~íÉ=Äìííçå=ëóåÅÜêçåáëÉë=íÜÉ=ÅçåíÉåíë=äáëí
áå=íÜÉ=äÉÑí=ïáåÇçï=é~åÉ=ïáíÜ=íÜÉ=íçéáÅ=ÅìêêÉåíäó=áå=íÜÉ=ã~áå=eÉäé=ïáåÇçï=çå=íÜÉ=êáÖÜíK

léÉå=çåÉ=çÑ=íÜÉ=çåJäáåÉ=qìíçêá~äë=~ë=ÑçääçïëW

få=íÜÉ=eÉäé=`çåíÉåíë=ïáåÇçïI=çéÉå=íÜÉ=qìíçêá~äë=Äê~åÅÜ=EÅäáÅâ=çå=íÜÉ=DHDF

léÉå===m~êí=P=dê~éÜáÅ~ä=pÉäÉÅíáçå

léÉå==PKN==pÉäÉÅíáçå=`Ü~êíë

açìÄäÉJÅäáÅâ=çå===PKNKN==pÉííáåÖ=íÜÉ=pÉäÉÅíáçå=q~ÄäÉ

vçì=ïáää=ëÉÉ=íÜÉ=eÉäé=qìíçêá~ä=ëÅêÉÉå=ëÜçïå=áå=ÑáÖìêÉ=QKPK==^äçåÖ=íÜÉ=íçé=çÑ=íÜÉ=qìíçêá~ä=ëÅêÉÉå=áë
íÜÉ= = Úqìíçêá~ä= å~îáÖ~íáçå= äáåÉÛK= = qÜáë= äáåÉ= Å~å= ÄÉ= ìëÉÇ= íç= í~âÉ= óçì= Ñçêï~êÇë= ~åÇ= Ä~Åâï~êÇë
íÜêçìÖÜ=íÜÉ=ÅìêêÉåí=íìíçêá~äK==páãéäó=ÅäáÅâ=çå=íÜÉ==Úëí~íáçåëÛ=~äçåÖ=íÜÉ=äáåÉ=íç=ëÉÉ=íÜ~í=é~êí=çÑ=íÜÉ
qìíçêá~äK= =`äáÅâ=çå= íÜÉ= ÚãÉåìÛ= áÅçå=~í= íÜÉ= ëí~êí=çÑ= íÜÉ=å~îáÖ~íáçå= äáåÉ= íç=çéÉå=Öç=Ä~Åâ= íç= íÜÉ
ãÉåì=çéíáçåë=Ñçê=íÜáë=qìíçêá~äK==`äáÅâ=çå=íÜÉ=~êêçïë=~í=ÉáíÜÉê=ÉåÇ=çÑ=íÜÉ=å~îáÖ~íáçå=äáåÉ=íç=Öç=íç
íÜÉ=éêÉîáçìë=~åÇ=åÉñí=íìíçêá~äëK

^åçíÜÉê= ï~ó= áåíç= íÜÉ=eÉäé= ëóëíÉã= áë= íç= ëÉäÉÅí= íÜÉ= =eÉäéL`çåíÉåíë= = ãÉåì= ~í= íÜÉ= íçé= çÑ= íÜÉ
ëÅêÉÉåK==qÜáë=çéíáçå=ïáää=äÉ~Ç=óçì=íç=íÜÉ==eÉäé=`çåíÉåíë==ïáåÇçïK==qÜáë=ïáåÇçï=Å~å=ÄÉ=ìëÉÇ=íç
ëÉ~êÅÜ=Ñçê=ÜÉäé=íçéáÅë=áå=ëÉîÉê~ä=ÇáÑÑÉêÉåí=ï~óëI=~ë=ëÜçïå=áå=ÑáÖìêÉ=QKQK

tÜÉå=óçì=Ü~îÉ=ÑáåáëÜÉÇI=ÅäçëÉ=íÜÉ=eÉäé=ëóëíÉã=Äó=ÅäáÅâáåÖ=çå=íÜÉ= ==~í=íÜÉ=íçé=êáÖÜí
çÑ=íÜÉ=ïáåÇçïK
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Hide/show
the left hand
tabbed
'splitter'
window

Synchronise
the contents
list with the
item in the
help window

Move back
and forward
to previous
help screens

Toggle this
button to
change font
size

Various
options for
finding
Help topics

Main Help
Window

Click on '+'
to open a
branch,

Double-
click on a
topic to
view it

cáÖK==QKO `çåíÉñí=eÉäé=Ñçê=íÜÉ=_êçïëÉ=ïáåÇçïK

Current
tutorial

Click on text to
navigate the tutorial

Jump to
next tutorial

Open
branches

Double
click

cáÖK==QKP m~êí=çÑ=íÜÉ=eÉäé=ëóëíÉãK
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Select the
Search tab

Enter search
expression

Double click
to view a
topic

Click to
perform
search

cáÖK==QKQ pÉ~êÅÜáåÖ=íÜÉ=eÉäé=ëóëíÉã

4.3  Browse
qÜáë=ëÉÅíáçå=ëÜçïë=óçì=Üçï=íç=îáÉï=íÜÉ=~ííêáÄìíÉë=çÑ=~=êÉÅçêÇ=áå=íÜÉ=Ç~í~Ä~ëÉK==^ë=~å=Éñ~ãéäÉI
ïÉ=ïáää=Éñ~ãáåÉ=íÜÉ=ã~íÉêá~ä=ÚtêçìÖÜí=^äìãáåáìã=^ääçó=OMNQÓqSÛI=~åÇ=îáÉï=íÜÉ=éêçÅÉëëÉë=Äó
ïÜáÅÜ=áí=Å~å=ÄÉ=ÑçêãÉÇK==fÑ=óçì=Çç=åçí=Ü~îÉ=íÜÉ=j^qbof^irkfsbopb=Ç~í~Ä~ëÉ=çê=íÜÉ=bÇì=m~Åâ
iÉîÉä=P=Ç~í~Ä~ëÉI=Ñçääçï=íÜÉ=ë~ãÉ=éêçÅÉÇìêÉI=Äìí=ìëÉ=çåÉ=çÑ=íÜÉ=çíÜÉê=Ç~í~=í~ÄäÉë=áåëíÉ~ÇK

4.3.1  Table Trees and Subsets

låÉ=ï~ó=íç=ÑáåÇ=íÜÉ=~ííêáÄìíÉë=çÑ=~=êÉÅçêÇ=áå=íÜÉ=Ç~í~Ä~ëÉ=áë=íç=ìëÉ=~=í~ÄäÉ=íêÉÉI==ïÜáÅÜ=Å~å=ÄÉ
~ÅÅÉëëÉÇ=Ñêçã=íÜÉ=_êçïëÉ=ïáåÇçï=EÑáÖìêÉ=QKRFK

`äáÅâ=çå=íÜÉ=_êçïëÉ=Äìííçå=~í=íÜÉ=íçé=çÑ=íÜÉ=ëÅêÉÉåI=~åÇ=ëÉäÉÅí=íÜÉ
j^qbof^irkfsbopb=í~ÄäÉ=Ñêçã=íÜÉ=ÇêçéJÇçïå=äáëí=çÑ=í~ÄäÉë

pÉäÉÅí=íÜÉ=Ú^ää=_ìäâ=j~íÉêá~äëÛ=ëìÄëÉí=Ñêçã=íÜÉ=ëÉÅçåÇ=ÇêçéJÇçïå=äáëíK

qÜÉ=íçé=äÉîÉä=çÑ=íÜÉ=j^qbof^irkfsbopb=í~ÄäÉ=íêÉÉ=ïáää=ÄÉ=Çáëéä~óÉÇK==^=ÚHÛ=çå=~åó=Äê~åÅÜ=çÑ
íÜÉ=íêÉÉ=áåÇáÅ~íÉë=íÜ~í=íÜÉêÉ=~êÉ=ãçêÉ=Äê~åÅÜÉë=ÄÉäçï=áíK

léÉå=íÜÉ=ÚjÉí~äëÛ=Äê~åÅÜ=Äó=ÅäáÅâáåÖ=çåÅÉ=çå=íÜÉ==ÚHÛ==íç=íÜÉ=äÉÑí=çÑ=ÚjÉí~äëÛ=ïáíÜ=íÜÉ=äÉÑí
ãçìëÉ=Äìííçå

léÉå==ÚkçåJÑÉêêçìë=^ääçóëÛI==íÜÉå==Ú^äìãáåáìãÛ
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ÚtêçìÖÜí=^äìãáåáìã=^ääçóëÛ=áë=~=ÖÉåÉêáÅ=êÉÅçêÇI=ïÜçëÉ=~ííêáÄìíÉë=ëé~å=íÜÉ=ê~åÖÉ=çÑ=~ííêáÄìíÉë=çÑ
~=åìãÄÉê=çÑ= ëéÉÅáÑáÅ= êÉÅçêÇë=ÄÉäçï= áí= áå= íÜÉ= íêÉÉ= Eáå= íÜáë= Å~ëÉI= ~ää=ïêçìÖÜí= ~äìãáåáìã=~ääçóëF
qÜáë=Ñ~Åí=áë=áåÇáÅ~íÉÇ=Äó=íÜÉ=ÖÉåÉêáÅ=êÉÅçêÇ=áÅçå=çå=áíë=Äê~åÅÜ=çÑ=íÜÉ=íêÉÉ== ==EëÉÉ=ëÉÅíáçå=PKOKQFK
sáÉï=íÜÉ=ëéÉÅáÑáÅ=ïêçìÖÜí=~äìãáåáìã=~ääçóë=~ë=Ñçääçïë=EëÉÉ=ÑáÖìêÉ=QKRFW

`çåíáåìÉ=çéÉåáåÖ=Äê~åÅÜÉë=ìåíáä=óçì=Å~å=ëÉÉ=íÜÉ=OMNQ=ëÉêáÉë=~ääçóë

qÜÉ=q~ÄäÉ=íêÉÉ=ëÜçìäÇ=åçï=äççâ=ëçãÉíÜáåÖ=äáâÉ=ÑáÖìêÉ=QKRK

açìÄäÉJÅäáÅâ=ïáíÜ=íÜÉ=äÉÑí=ãçìëÉ=Äìííçå=çå=íÜÉ==ã~íÉêá~ä==OMNQÓqS=íç=îáÉï=áíë
~ííêáÄìíÉëK

View the Material
Universe table

View the All Bulk
Material subset

Click once on a '+'
to open a branch
or '-' to close it.

Double-click on a
record to view its
properties

cáÖK==QKR qÜÉ=j^qbof^irkfsbopb=í~ÄäÉ=íêÉÉ=áå=íÜÉ=_êçïëÉ=ïáåÇçïK

qÜÉ=ÇÉÑ~ìäí=ëìÄëÉí==Ñçê=íÜÉ=j^qbof^irkfsbopb=í~ÄäÉ=áë=Å~ääÉÇ=Ú^ää=_ìäâ=j~íÉêá~äëÛ=EpÉÉ=ëÉÅíáçå
PKOKSFK==qÜáë=ëìÄëÉí=Çáëéä~óë=~Äçìí=POMM=ã~íÉêá~äë=J=Ñêçã=É~ÅÜ=çÑ=íÜÉ=ã~áå=Åä~ëëÉëK= =fí=ÇçÉë=åçí
Çáëéä~ó=~Äçìí=QMM=ã~íÉêá~ä=êÉÅçêÇë=áå=íÜÉ=Ç~í~Ä~ëÉ=ïÜáÅÜ=~êÉ=åçí=åçêã~ääó=ìëÉÇ=áå=Äìäâ=Ñçêã=áå
ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåëK= = bñ~ãéäÉë= çÑ= íÜÉëÉ= ~êÉ= ÑáÄêÉë= ~åÇ= é~êíáÅìä~íÉë= ïÜáÅÜ= ~êÉ= ìëÉÇ= áå
ÅçãéçëáíÉëI= Äìí=åçí=åçêã~ääó=çå= íÜÉáê= çïåK= =eçïÉîÉêI= íÜÉëÉ= êÉÅçêÇë= Å~å=ÄÉ= ~ÅÅÉëëÉÇ= êÉ~Çáäó
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ïÜÉåÉîÉê=íÜÉó=~êÉ=åÉÉÇÉÇ=ìëáåÖ=íÜÉ==Y^ää=oÉÅçêÇë[=ëìÄëÉíI=ïÜáÅÜ=äáëíë=~ää=PSOM=çê=ëç=ã~íÉêá~äë
áå= íÜÉ=Ç~í~Ä~ëÉK= =qÜÉ=ëìÄëÉí=Å~å=ÄÉ=ÅÜ~åÖÉÇ= áå= íÜÉ= äáëí=Äçñ=~í= íÜÉ= íçé=çÑ= íÜÉ=_êçïëÉ=ïáåÇçï
EÑáÖìêÉ=PKSFK

4.3.2  The Datasheet Window

qÜÉ==a~í~ëÜÉÉí= =ïáåÇçï=ïáää=åçï=Çáëéä~ó=áåÑçêã~íáçå=~Äçìí=OMNQÓqSI=~ë=ëÜçïå=áå=ÑáÖìêÉ=QKSK
qÜÉêÉ=~êÉ=ëÉîÉê~ä= Úé~ÖÉëÛ=çÑ= áåÑçêã~íáçå=áå=íÜÉ= äáëíáåÖI=~åÇ=óçì=Å~å=ìëÉ=íÜÉ=ëÅêçää=Ä~êë=íç=îáÉï
íÜÉëÉK

b~ÅÜ=~ííêáÄìíÉ=Å~å=í~âÉ=~=ê~åÖÉ=çÑ=î~äìÉëI= Ñçê=Éñ~ãéäÉ= íÜÉ=Éä~ëíáÅ= äáãáí=EóáÉäÇ=ëíêÉåÖíÜF=çÑ= íÜáë
ã~íÉêá~ä=äáÉë=áå=íÜÉ=ê~åÖÉ==POQ=íç=QQM=jm~K===pçãÉ=éêçéÉêíáÉëI=Ñçê=ïÜáÅÜ=Ç~í~=áë=åçí=~î~áä~ÄäÉI=~êÉ
Éëíáã~íÉÇI= ~åÇ= áåÇáÅ~íÉÇ= Äó= ~= ÚGÛ= Ó= ëÉÉ= ëÉÅíáçå= PKSK= = EkçíÉ= íÜ~í= ~ää=ã~íÉêá~ä= éêçéÉêíáÉë= áå= íÜÉ
Ç~í~Ä~ëÉ=~êÉ=ÇÉÑáåÉÇ=áå=`bp=fkabmqeKF

qÜÉ=ÅçåíÉåíë=çÑ=íÜÉ==a~í~ëÜÉÉí==ïáåÇçï=Å~å=ÄÉ=éêáåíÉÇ=ìëáåÖ=íÜÉ==mêáåí==Åçãã~åÇ=çå=íÜÉ==cáäÉ
ãÉåì=~í=íÜÉ=íçé=äÉÑí=çÑ=íÜÉ=ëÅêÉÉå=EcáäÉLmêáåíFK==^äíÉêå~íáîÉäóI=íÜÉ=ÅçåíÉåíë=Å~å=ÄÉ=ÅçéáÉÇ=ìëáåÖ
bÇáíL`çéóI=~åÇ=íÜÉå=é~ëíÉÇ=áåíç=~åçíÜÉê=táåÇçïë»=éêçÖê~ãI=ÉÖ=~=ïçêÇJéêçÅÉëëçê=çê=ëéêÉ~Ç
ëÜÉÉíK

cáÖK==QKS qÜÉ=a~í~ëÜÉÉí=táåÇçïI=ëÜçïáåÖ=íÜÉ=Ñáêëí=é~ÖÉ=çÑ=éêçéÉêíáÉë=çÑ=ïêçìÖÜí=~äìãáåáìã=OMNQÓqS=K



Chapter 4  SELECTOR Quick Start 7

4.3.3  Layouts

^= i~óçìí= áë= ~= íÉãéä~íÉ= íÜ~í= ëéÉÅáÑáÉë= íÜÉ= ~ííêáÄìíÉë= íÜ~í= ~êÉ= îáëáÄäÉ= ~åÇ= íÜÉáê= Ñçêã~íI= áå= íÜÉ
a~í~ëÜÉÉí= táåÇçïK= = få= ÑáÖìêÉ= QKSI= íÜÉ= i~óçìí= ìëÉÇ= áë= íÜÉ= ÇÉÑ~ìäí= ä~óçìí= Å~ääÉÇ= Ú^ää=_ìäâ
j~íÉêá~äëÛI=ïÜáÅÜ=Çáëéä~óë=~ííêáÄìíÉë=íÜ~í=~êÉ=~ééäáÅ~ÄäÉ=íç=~ää=Åä~ëëÉë=çÑ=ã~íÉêá~äëK==líÜÉê=ä~óçìíë
Çáëéä~ó=íÜÉ=éêçéÉêíáÉë=íÜ~í=~êÉ=êÉäÉî~åí=íç=é~êíáÅìä~ê=Åä~ëëÉë=çÑ=ã~íÉêá~äë=EÉKÖK=éçäóãÉêëFI=çê=ëçãÉ
çíÜÉê=ëìÄëÉí=çÑ=éêçéÉêíáÉëK==qÜÉ=ÚjÉí~äÛ=ä~óçìí=ëÜçïë=~ÇÇáíáçå~ä=áåÑçêã~íáçå=ïÜáÅÜ=áë=ëéÉÅáÑáÅ=íç
ãÉí~äëK

pÉí=íÜÉ=pìÄëÉí=íç=ÚjÉí~äÛ

bñ~ãáåÉ=íÜÉ=Ñáêëí=é~ÖÉ=çÑ=~ííêáÄìíÉë=Ñçê=^äìãáåáìã=OMNQJqS=~Ö~áåK

Set Layout to Metal

Additional
attributes on
Metal Layout

cáÖK==QKT qÜÉ=a~í~ëÜÉÉí=táåÇçïI=ëÜçïáåÖ=íÜÉ=éêçéÉêíáÉë=çÑ=ïêçìÖÜí=~äìãáåáìã=OMNQÓqS=ïáíÜ=íÜÉ=Ú`çãéçëáíáçåÛ

i~óçìí=ëÉíK==E`çãé~êÉ=ïáíÜ=ÑáÖìêÉ=QKSKF

kçíáÅÉ=íÜ~í=íÜÉêÉ=~êÉ=íïç=åÉï=éêçéÉêíáÉë=îáëáÄäÉ=áå=íÜÉ=a~í~ëÜÉÉí=táåÇçï=EÑáÖìêÉ=QKTFI=Åçãé~êÉÇ
íç=íÜçëÉ=~î~áä~ÄäÉ= áå=íÜÉ= Ú^ää=_ìäâ=j~íÉêá~äëÛ= ä~óçìí=EÑáÖìêÉ=QKSFK= =qÜÉó=~êÉ=íÜÉ= Úrkp=kìãÄÉêÛ
E^äVOMNF=~åÇ=íÜÉ=Úc~íáÖìÉ=píêÉåÖíÜ=jçÇÉäÛI=áå=íÜÉ=jÉÅÜ~åáÅ~ä=mêçéÉêíáÉëK==kçíÉ=íÜ~í=íÜÉ=c~íáÖìÉ
píêÉåÖíÜ=jçÇÉä= ~ííêáÄìíÉ= Ü~ë= íïç= Äìííçåë= åÉñí= íç= áíW= = ~åÇ= K= = qÜÉ= éêÉëÉåÅÉ= çÑ= íÜÉëÉ= íïç
Äìííçåë= áåÇáÅ~íÉë= íÜ~í= Úc~íáÖìÉ= píêÉåÖíÜ=jçÇÉäÛ= áë= ~= ÚÑìåÅíáçå~äÛ= éêçéÉêíó= EëÉÉ= ëÉÅíáçå= PKPKNFK
EcìêíÜÉê= Ççïå= íÜÉ=a~í~ëÜÉÉí=táåÇçïI= ~êÉ= çíÜÉê= éêçéÉêíáÉë= íÜ~í= ~êÉ= çåäó= êÉäÉî~åí= Ñçê=ãÉí~äëI
~åÇ=ÜÉåÅÉ=~êÉ=åçí=~î~áä~ÄäÉ=çå=íÜÉ=Ú^ää=_ìäâ=j~íÉêá~äëÛ=ä~óçìí=J=ÉÖ=Úpáãáä~ê=pí~åÇ~êÇëÛKF

fí=áë=çÑíÉå=EÄìí=åçí=~äï~óëF=ÇÉëáê~ÄäÉ=íç=ëÉí=íÜÉ=i~óçìí=Ea~í~ëÜÉÉí=táåÇçïF=~åÇ=pìÄëÉí=E_êçïëÉ
táåÇçïF=íç=Ü~îÉ=íÜÉ=ë~ãÉ=å~ãÉK==cçê=Éñ~ãéäÉ=áÑ=óçì=ïáëÜ=íç=îáÉï=ÇÉí~áäÉÇ=Ç~í~=Ñçê=éçäóãÉêëI=áí
ÇÉëáê~ÄäÉ= íç= ëÉí= ÄçíÜ= íÜÉ= pìÄëÉí= ~åÇ= i~óçìí= íç= ÚmçäóãÉêÛK= = qÜÉ= pìÄëÉí= ïáää= íÜÉå= äáãáí= íÜÉ
ã~íÉêá~äë= ~î~áä~ÄäÉ= EÑçê= îáÉïáåÖ= ~åÇ= ëÉäÉÅíáçåF= íç= éçäóãÉêëI= ~åÇ= íÜÉ=a~í~ëÜÉÉí=táåÇçï= ïáää
ëÜçï=àìëí=íÜÉ=éêçéÉêíáÉë=êÉäÉî~åí=íç=éçäóãÉêëI=~ë=ëéÉÅáÑáÉÇ=áå=íÜÉ=mçäóãÉê=i~óçìíK
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kçíÉ=íÜ~í=áÑ=óçì=ëÉí=íÜÉ=ëìÄëÉí=íç=mçäóãÉê=áå=íÜÉ=_êçïëÉ=ïáåÇçï=`bp=ïáää=~ìíçã~íáÅ~ääó=ëÉí=íÜÉ
ä~óçìí= íç= mçäóãÉê= áå= íÜÉ=a~í~ëÜÉÉí= ïáåÇçïK= = qÜÉ= êÉîÉêëÉ= áë= åçí= íêìÉ= ÜçïÉîÉêÁ= ëÉííáåÖ= íÜÉ
ä~óçìí=áå=íÜÉ=a~í~ëÜÉÉí=ïáåÇçï=ÇçÉë=åçí=ÅÜ~åÖÉ=íÜÉ=ëìÄëÉí=áå=íÜÉ=_êçïëÉ=ïáåÇçïK==qêó=áíÁ

pÉí=íÜÉ=pìÄëÉí=áå=íÜÉ=_êçïëÉ=ïáåÇçï=íç=mçäóãÉê

açìÄäÉJÅäáÅâ=çå=~=éçäóãÉê=áå=íÜÉ=_êçïëÉ=ïáåÇçï=~åÇ=îáÉï=áíë=éêçéÉêíáÉëK

kçíÉ= íÜ~í= ëçãÉ=çÑ= íÜÉ= ëéÉÅáÑáÅ=éêçéÉêíáÉë=çÑ=éçäóãÉêë= Eåçí= ëÜçïå= áå= íÜÉ= Ú^ää=_ìäâ=j~íÉêá~äëÛ
ÑçêãFI=~êÉW= =lñóÖÉå=fåÇÉñI=t~íÉê=^ÄëçêéíáçåI=B=cáääÉêI=cáääÉê= íóéÉI=mçäóãÉê= íóéÉI=e~êÇåÉëë= J
oçÅâïÉää=jI=e~êÇåÉëë=oçÅâïÉää=oI=fòçÇ=qçìÖÜåÉëëI=eÉ~í=aÉÑäÉÅíáçå=qÉãéÉê~íìêÉI=~åÇ=ëç=çåK

4.3.4  Viewing Functional Data

^ää= ãÉí~äë= áå= íÜÉ= j^qbof^irkfsbopb= í~ÄäÉ= Ü~îÉ= ~= Ñ~íáÖìÉ= ëíêÉåÖíÜ= ãçÇÉä= çê= ÚpJkÛ= ÅìêîÉ
E~ééäáÉÇ=ëíêÉëë=îë=åç=çÑ=ÅóÅäÉë=íç=Ñ~áäìêÉFK==qÜÉ=Ñ~íáÖìÉ=ëíêÉåÖíÜ=ÇÉéÉåÇë=çå=íïç=é~ê~ãÉíÉêëW==íÜÉ
ëíêÉëë=ê~íáçI=ÚoÛ=Eê~íáç=çÑ=ãáåáãìã=~ééäáÉÇ=ëíêÉëë=íç=ã~ñáãìã=~ééäáÉÇ=ëíêÉëëFI=~åÇ=íÜÉ=åìãÄÉê
çÑ= ÅóÅäÉë= íç= Ñ~áäìêÉ= ÚkÛNK= = qÜÉëÉ= é~ê~ãÉíÉêë= Ü~îÉ= ÇÉÑ~ìäí= î~äìÉë= çÑ= = oZJN= = ~åÇ= = k=Z=NMTI
êÉëéÉÅíáîÉäóK

`Ü~åÖÉ=íÜÉ=pìÄëÉí=~åÇ=i~óçìí=Ä~Åâ=íç=jÉí~äI=~åÇ=çéÉå=íÜÉ=êÉÅçêÇ=Ñçê=OMNQJqS

`äáÅâ=çå== ===íç=ëÉÉ=íÜÉ=é~ê~ãÉíÉêë=ìëÉÇ=íç=Éî~äì~íÉ=íÜÉ=c~íáÖìÉ=píêÉåÖíÜ=jçÇÉäK

`äáÅâ=çå== ===íç=ëÉÉ=~=Öê~éÜ=çÑ=íÜÉ=ÑìåÅíáçåK

qÜÉ=Öê~éÜ=çå=íÜÉ=êáÖÜí=çÑ=ÑáÖìêÉ=QKU=ïáää=~ééÉ~êK==fí=ëÜçïë=íÜÉ=Ñ~íáÖìÉ=ëíêÉåÖíÜ=Å~äÅìä~íÉÇ=Äó=íÜÉ
ãçÇÉä=~ë=~=ÑìåÅíáçå=çÑ=kI=ïáíÜ=o=ëÉí=íç=JNK==EqÜÉëÉ=~êÉ=mêçàÉÅí=aÉÑ~ìäíëKF

^í=~=î~äìÉ=çÑ==k=Z=NMT=ENbTF=ÅóÅäÉë=EíÜÉ=mêçàÉÅí=aÉÑ~ìäíFI=íÜÉ=ÑìåÅíáçå=ê~åÖÉë=ÄÉíïÉÉå=î~äìÉë=çÑ
VTKP=jm~= ~åÇ= NRV=jm~K= = qÜÉëÉ= ~êÉ= íÜÉ= î~äìÉë= Çáëéä~óÉÇ= Ñçê= íÜÉ= Ñ~íáÖìÉ= ëíêÉåÖíÜ= çå= íÜÉ
a~í~ëÜÉÉí=EÑáÖìêÉ=QKTFK

qÜÉ=é~ê~ãÉíÉêë=éäçííÉÇ=çå=íÜÉ=Öê~éÜ=Å~å=ÄÉ=ÅÜ~åÖÉÇW

açìÄäÉJÅäáÅâ=ëçãÉïÜÉêÉ=çå=íÜÉ=Ñê~ãÉ=çÑ=íÜÉ=Öê~éÜK

qÜÉ=cìåÅíáçå~ä=dê~éÜ=mêçéÉêíáÉë=Çá~äçÖ=ïáää=~ééÉ~ê=EäÉÑí=çÑ=ÑáÖìêÉ=QKUFK====qÜáë=Çá~äçÖ=Äçñ=Éå~ÄäÉë
óçì=íç=ëÉí=î~êáçìë=çéíáçåë=Ñçê=íÜÉ=Çáëéä~ó=çÑ=íÜÉ=ÑìåÅíáçåK

qêó=éäçííáåÖ=íÜÉ=Ñ~íáÖìÉ=ëíêÉåÖíÜ=~ë=~=ÑìåÅíáçå=çÑ=ëíêÉëë=ê~íáç==oI=Äó=ÅÜ~åÖáåÖ=íÜÉ=ñJ~ñáë
é~ê~ãÉíÉê=áå=íÜÉ=cìåÅíáçå~ä=dê~éÜ=mêçéÉêíáÉë=Çá~äçÖ

kçíÉ=íÜ~í=áÑ=íÜÉ=ÚmêçàÉÅí=aÉÑ~ìäíëÛ=ÅÜÉÅâ=Äçñ=~í=íÜÉ=Äçííçã=çÑ=íÜÉ=Çá~äçÖ=áë=íáÅâÉÇI=íÜÉ=Öê~éÜ=ïáää
ÄÉ=éäçííÉÇ=ìëáåÖ=íÜÉ=éêçàÉÅí=ÇÉÑ~ìäí=é~ê~ãÉíÉêëK==fÑ=áí=áë=åçí=íáÅâÉÇI=íÜÉå=íÜÉ=Öê~éÜ=ïáää=ÄÉ=éäçííÉÇ
ìëáåÖ= ïÜ~íÉîÉê= é~ê~ãÉíÉê= î~äìÉë= óçì= ÉåíÉê= ïÜÉå= óçì= ÅäáÅâ= çå= bÇáíK= = EpÉÉ= pÉÅíáçå= PKPKV= Ñçê
ÑìêíÜÉê=ÇÉí~áäë=~Äçìí=ÇÉÑ~ìäí=é~ê~ãÉíÉêëKF

`äáÅâ=çå=lh=íç=éäçí=íÜÉ=Öê~éÜK

================================================================
N==qÜÉ=Ñ~íáÖìÉ=ãçÇÉä=áë=Ä~ëÉÇ=çå=íÜÉ=_~ëèìáå=~åÇ=`çÑÑáåJj~åëçå=~ééêçñáã~íáçåë=Ñçê=ÜáÖÜ=~åÇ=äçï=ÅóÅäÉ=Ñ~íáÖìÉK==fí=ìëÉë
dççÇã~åÛë=êìäÉ=íç=ãçÇÉä=íÜÉ=ÇÉéÉåÇÉåÅÉ=çå=ëíêÉëë=ê~íáçK==pÉÉ=pÉÅíáçå=OKOKO=çÑ=`bp=fkabmqeK
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Plot 'No. of Cycles' on x-axis

Use the
Project
Default
parameters

Edit the
parameter
values used
to plot the
function

Parameter values used
to plot the function

Range of
function at
1E7 cycles

97.3

159

cáÖK==QKU c~íáÖìÉ=píêÉåÖíÜ=jçÇÉä=Ñçê=OMNQJqSW==^å=Éñ~ãéäÉ=çÑ=ÑìåÅíáçå~ä=Ç~í~K ==

fí=áë=éçëëáÄäÉ=íç=ÉÇáí=íÜÉ=é~ê~ãÉíÉêë=ìëÉÇ=íç=éäçí=íÜÉ=Öê~éÜI=ìëáåÖ=íÜÉ=bÇáí=Äìííçå=~í=íÜÉ=Äçííçã
çÑ= íÜÉ= Çá~äçÖK= = fÑ= íÜÉ= ÅÜÉÅâ= Äçñ= áë= íáÅâÉÇ=ïÜÉå= óçì= ÅäáÅâ= çå= =bÇáí= = óçì=ïáää= ÉÇáí= íÜÉ= mêçàÉÅí
aÉÑ~ìäí=é~ê~ãÉíÉêëK==fÑ=íÜÉ=ÅÜÉÅâ=Äçñ=áë=åçí=íáÅâÉÇI=óçì=ïáää=àìëí=ÉÇáí=íÜÉ=é~ê~ãÉíÉêë=ìëÉÇ=íç=éäçí
íÜÉ=Öê~éÜI=Äìí=íÜÉ=éêçàÉÅí=ÇÉÑ~ìäíë=ïáää=åçí=ÄÉ=ÅÜ~åÖÉÇK

pÉí=íÜÉ=pìÄëÉí=~åÇ=i~óçìí=Ä~Åâ=íç=Ú^ää=_ìäâ=j~íÉêá~äëÛ=ïÜÉå=óçì=Ü~îÉ=ÑáåáëÜÉÇK

4.3.5  Viewing Links

^í=íÜÉ=Äçííçã=çÑ=ÉîÉêó=é~ÖÉ=çÑ=~ííêáÄìíÉëI=áë=~=ëÉí=çÑ==iáåâë==ÄìííçåëK==qÜÉëÉ=Äìííçåë=~êÉ=ìëÉÇ=íç
îáÉï=êÉÅçêÇë=áå=çíÜÉê=í~ÄäÉë=íÜ~í=~êÉ=äáåâÉÇ=íç=íÜáë=êÉÅçêÇK==qÜÉëÉ=ãáÖÜí=ÄÉ=éêçÅÉëëÉë=íÜ~í=Å~å=ÄÉ
ìëÉÇ=íç=Ñçêã=íÜáë=ã~íÉêá~äI=çê=Åçãé~åáÉë=ïÜç=ëìééäó=áíI=çê=íÜÉ=ëÜ~éÉë=íç=ïÜáÅÜ=áí=Å~å=ÄÉ=ÑçêãÉÇI
ÉíÅK

pÅêçää=Ççïå=íç=íÜÉ=Äçííçã=çÑ=íÜÉ=a~í~ëÜÉÉí=táåÇçï=Ñçê=OMNQJqS=EÑáÖìêÉ=QKVF

`äáÅâ=çåÅÉ=çå=íÜÉ=mêçÅÉëëråáîÉêëÉ=iáåâ=Äìííçå

qÜÉ=äáåâë=ïáåÇçï=ïáää=~ééÉ~ê=EÑáÖìêÉ=QKNMFI=ëÜçïáåÖ=~ää=íÜÉ=éêçÅÉëëÉë=íÜ~í=Å~å=ÄÉ==ìëÉÇ=íç=ëÜ~éÉ
OMNQÓqSK==EqÜÉëÉ=äáåâë=Å~å=ÄÉ=ìëÉÇ=áå=Ñçê=ëÉäÉÅíáçå=éìêéçëÉëI=~ë=Éñéä~áåÉÇ=ä~íÉêKF



10 CES User’s Manual

Click once on the
ProcessUniverse link

button to view processes
that can be used to form

this material

cáÖK==QKV a~í~ëÜÉÉí=táåÇçï=Ñçê=OMNQJqS=ëÜçïáåÖ=íÜÉ=iáåâë=ÄìííçåëK

Change to Tree viewSelect links
to 2014-T6
from other
tables

Double-
click to
open

cáÖK==QKNM mêçÅÉëë=iáåâë=Ñçê=~äìãáåáìã=OMNQÓqSK
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`äáÅâ=çå=íÜÉ=sáÉï=Äìííçå= =~í=íÜÉ=íçé=çÑ=íÜÉ=iáåâë=ïáåÇçï=íç=ëÉÉ=íÜÉ=äáåâë
~êê~åÖÉÇ=áå=~=íêÉÉ=ëíêìÅíìêÉK

qç=îáÉï=äáåâë=íç=OMNQÓqS=Ñêçã=çíÜÉê=í~ÄäÉëI=ÉÖ=pìééäáÉêëI=çê=oÉÑÉêÉåÅÉëI=ëÉäÉÅí=íÜÉ=í~ÄäÉ=å~ãÉ=çÑ
áåíÉêÉëí= Ñêçã= íÜÉ= äáëí= Äçñ= ~í= íÜÉ= íçé= äÉÑí= çÑ= íÜÉ= iáåâë= ïáåÇçïK= = ^äíÉêå~íáîÉäóI= êÉíìêå= íç= íÜÉ
a~í~ëÜÉÉí=táåÇçï=~åÇ=ÅäáÅâ=çå=çåÉ=çÑ=íÜÉ=çíÜÉê=äáåâë=ÄìííçåëK

qç=îáÉï=íÜÉ=~ííêáÄìíÉë=çÑ=~å=áíÉã=áå=íÜÉ==iáåâë=ïáåÇçïI=ëáãéäó=ÇçìÄäÉJÅäáÅâ=çå=áíKKK

açìÄäÉÓÅäáÅâ=çå=ÚaÉÉé=aê~ïáåÖÛ

aÉí~áäë=çÑ= íÜÉ=éêçÅÉëë=ïáää= ~ééÉ~ê= áå=~=åÉï=a~í~ëÜÉÉí=táåÇçï= EÑáÖìêÉ=QKNNFK= = pÅêçää=Ççïå= íÜÉ
êÉÅçêÇ=íç=ëÉÉ=ãçêÉ=áåÑçêã~íáçå=~Äçìí=íÜÉ=éêçÅÉëëK==^í=íÜÉ=Äçííçã=óçì=ïáää=ÑáåÇ=iáåâë=ÄìííçåëI
áåÅäìÇáåÖ=çåÉ=Ñçê= íÜÉ=j^qbof^irkfsbopb=Ç~í~Ä~ëÉK= =`äáÅâáåÖ=çå=íÜáë=Äìííçå=ïáää=ÖÉåÉê~íÉ=~
äáëí=çÑ=~ää= íÜÉ=ã~íÉêá~äë=íÜ~í=Å~å=ÄÉ=ÑçêãÉÇ=Äó=ÇÉÉé=Çê~ïáåÖK= =^ãçåÖ=íÜÉãI=çÑ=ÅçìêëÉI=ïáää=ÄÉ
OMNQÓqSK

cáÖK==QKNN a~í~ëÜÉÉí=táåÇçïI=ëÜçïáåÖ=íÜÉ=Ñáêëí=ëÅêÉÉå=çÑ=áåÑçêã~íáçå=Ñçê=íÜÉ=éêçÅÉëë=ÚaÉÉé=aê~ïáåÖÛK
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4.4  Search
qÜáë= ëÉÅíáçå= Éñéä~áåë= Üçï= íç= ëÉ~êÅÜ= íÜÉ= Ç~í~Ä~ëÉ= Ñçê= ÉåíáíáÉë= Åçåí~áåáåÖ= ~= ëáãéäÉ= íÉñí= ëíêáåÖK
qÜáë= ÑìåÅíáçå= Å~å=ÄÉ=ìëÉÇ= Ñçê= í~ëâë= ëìÅÜ= ~ë= ÑáåÇáåÖ=ã~íÉêá~äë=ïáíÜ= é~êíáÅìä~ê= ÇÉëáÖå~íáçåë= çê
íê~ÇÉ=å~ãÉëI=çê=ÑáåÇáåÖ=íóéáÅ~ä=ìëÉëK

léÉå=íÜÉ=ëÉ~êÅÜ=ïáåÇçï=Äó=ÅäáÅâáåÖ=çå=íÜÉ=pÉ~êÅÜ=Äìííçå== I=ã~áå=íççäÄ~ê

båíÉê=íÜÉ=íê~ÇÉ=å~ãÉ=çÑ=~=éçäóãÉê=Úaá~âçåÛ=áåíç=íÜÉ=áåéìí=ÑáÉäÇ=áå=íÜÉ=ëÉ~êÅÜ=Çá~äçÖ
~åÇ=ÅäáÅâ=çå=íÜÉ=cáåÇ=kçï=Äìííçå==EÑáÖìêÉ=QKNOF

açìÄäÉJÅäáÅâ=çå=Úmjj^=eÉ~í=oÉëáëí~åíÛ=Eáå=íÜÉ=Äçííçã=Ü~äÑ=çÑ=íÜÉ=pÉ~êÅÜ=ïáåÇçïF=íç
îáÉï=íÜÉ=êÉÅçêÇ

cáÖ=QKNO==pÉ~êÅÜ=êÉëìäíë=Ñçê=Úaá~âçåÛ=áå=íÜÉ=j^qbof^irkfsbopb=í~ÄäÉ

qÜÉ=íê~ÇÉå~ãÉë=ÑáÉäÇ=áå=íÜÉ=a~í~ëÜÉÉí=ïáåÇçï=Åçåí~áåë=î~êáçìë=ã~åìÑ~ÅíìêÉêÛë=å~ãÉë=Ñçê=íÜáë
ã~íÉêá~äÁ~ãçåÖ=íÜÉã=~êÉ=íÜÉ=Åçããçå=å~ãÉë=ÚmÉêëéÉñÛ=ErhF=~åÇ=ÚmäÉñáÖä~ëëÛ=Erp^F

^ÅêáîÉI= ^ÅêóäáíÉI= ^ÅêóêÉñI= ^äíìÖä~ëI= `óêçäáíÉI=aá~âçåI= dä~ëÑäÉñI= dçäÇêÉñI= iìÅáíÉI= iìÅêóäI
léíáñI=lêçÖä~ëI=mÉêëéÉñI=mäÉñáÖä~ëI=mäÉñáíI=pìãáéäÉñ

4.5  CES INDEPTH
`bp=fkabmqe=áë=~å=çåÓäáåÉ=ÇçÅìãÉåí~íáçå=ëóëíÉãI=íÜ~í=éêçîáÇÉë=~=ïáÇÉ=î~êáÉíó=çÑ=áåÑçêã~íáçå
~Äçìí=`bp=íç=ëìééçêí=ìëÉêëK==fí=Ü~ë=~=ëáãáä~ê=ìëÉê=áåíÉêÑ~ÅÉ=íç=íÜÉ=eÉäé=ëóëíÉã=EpÉÅíáçå=QKOKPFK
`bp= fkabmqe= áåÅäìÇÉë= Ä~ÅâÖêçìåÇ= çå= íÜÉ= ëÉäÉÅíáçå= éêçÅÉëëX= áåÑçêã~íáçå= ~Äçìí= íÜÉ= `bp
Ç~í~Ä~ëÉëX= ëçäìíáçåë= íç= ã~åó= ëí~åÇ~êÇ= ÉåÖáåÉÉêáåÖ= éêçÄäÉãëX= RM= áåíÉê~ÅíáîÉ= Å~ëÉ= ëíìÇáÉë= çå
ã~íÉêá~äI=éêçÅÉëë=~åÇ=ëÜ~éÉ=ëÉäÉÅíáçåX=~åÇ=ãçêÉK=fí= áë=ïçêíÜ=í~âáåÖ=~= äáííäÉ=íáãÉ=íç=ÉñéäçêÉ=íÜÉ
ÅçåíÉåíëK

4.5.1  _êçïëáåÖ=`bp=fkabmqe

léÉå=`bp=fkabmqe=Äó=ÅäáÅâáåÖ=çåÅÉ=çå=íÜÉ=`bp=fkabmqe=Äìííçå=çå=íÜÉ=ã~áå

íççäÄ~ê=

léÉå=íÜÉ=Äê~åÅÜÉë=çÑ=íÜÉ=ÅçåíÉåíë=íêÉÉ=Ççïå=íç=Új~íÉêá~ä=^ííêáÄìíÉ=dêçìéëÛ=~ë=ëÜçïå
áå=ÑáÖìêÉ=QKNP

`äáÅâ=çåÅÉ=çå=Ú^ää=_ìäâ=j~íÉêá~äëÛI=íÜÉå=ëÉäÉÅí=Úbä~ëíáÅ=iáãáíÛ=Ñêçã=íÜÉ=äáëí=áå=íÜÉ=êáÖÜí
Ü~åÇ=é~åÉK
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qÜÉ= êáÖÜí= Ü~åÇ= ïáåÇçï= é~åÉ= ïáää= åçï= ëÜçï= íÜÉ= ÇÉÑáåáíáçå= çÑ= íÜÉ=ã~íÉêá~ä= ~ííêáÄìíÉ= Úbä~ëíáÅ
iáãáíÛ=íÜ~í=áë=ìëÉÇ=áå=`bp=EÑáÖìêÉ=QKNPFK

Click on ‘+’
to open a
branch and
‘-‘ to close it

Click once on ‘All Bulk Materials’,
then click on ‘Elastic Limit in the
list of properties in the right pane

cáÖK==QKNP qÜÉ=`bp=fkabmqeI=ÅçåíÉåíë=~åÇ=~=é~ÖÉ=çÑ=áåÑçêã~íáçå=ïáíÜ=íÜÉ=ÇÉÑáåáíáçå=çÑ=íÜÉ=ã~íÉêá~ä=~ííêáÄìíÉ

Úbä~ëíáÅ=iáãáíÛ

4.5.2  Searching CES=INDEPTH

`bp=fkabmqe=Å~å=ÄÉ=ëÉ~êÅÜÉÇ=áå=~=î~êáÉíó=çÑ=ï~óëK==qÜÉ=ëáãéäÉëí=áë=~=íÉñí=ëÉ~êÅÜ=I=ïÜáÅÜ=Å~å=ÄÉ
éÉêÑçêãÉÇ=~ë=Ñçääçïë=EÑáÖìêÉ=QKNQFW

`äáÅâ=çåÅÉ=çå=íÜÉ=pÉ~êÅÜ=í~Ä=çÑ=`bp=fkabmqe

qóéÉ=íÜÉ=ëÉ~êÅÜ=ëíêáåÖW===éêçÅÉëë=åÉ~ê=“Å~ëÉ=ëíìÇóÒ=áå=íÜÉ=áåéìí=ÑáÉäÇ

`äáÅâ=çå=íÜÉ=iáëí=qçéáÅë=Äìííçå=íç=éÉêÑçêã=íÜÉ=ëÉ~êÅÜK

qÜáë=ïáää=ëÉ~êÅÜ=íÜêçìÖÜ=íÜÉ=Äççâë=Ñçê=~åó=áåëí~åÅÉë=çÑ=ÚéêçÅÉëëÛ==åÉ~ê==íÜÉ=ëíêáåÖ=“Å~ëÉ=ëíìÇóÒK

qÜÉ= ëÉ~êÅÜ=êÉëìäíë=ïáää= ~ééÉ~ê= áå= íÜÉ= =pÉ~êÅÜ=oÉëìäíë=ïáåÇçïI= ÑáÖìêÉ=QKNQK= =qÜÉêÉ=~êÉ= ÑçìêíÉÉå
áåëí~åÅÉë=áå=`bp=fkabmqe=ïÜáÅÜ=ë~íáëÑó=íÜÉ=ëÉ~êÅÜ=ÅêáíÉêá~K==tÉ=ïáää=Éñ~ãáåÉ=íÜÉ=Å~ëÉ=ëíìÇó=çå
éêçÅÉëë=ëÉäÉÅíáçå=Ñçê=~=pé~êâ=mäìÖ=fåëìä~íçêK

açìÄäÉÓÅäáÅâ=çå=ÚPKPKNM=pé~êâ=mäìÖ=fåëìä~íçêÛ=EÑáÖìêÉ=QKNQF

qÜÉ=_ççâë=ïáåÇçï=ïáää=êÉ~ééÉ~êI=ëÜçïáåÖ=áåÑçêã~íáçå=~Äçìí=íÜÉ=Å~ëÉ=ëíìÇóK==pÅêçää=Ççïå=íç=ëÉÉ
ãçêÉ=EÑáÖìêÉ=QKNRFK
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cáÖK==QKNQ pÉ~êÅÜáåÖ=`bp=fkabmqe

4.5.3  On–Line Case Studies

qÜÉ=çåÓäáåÉ=Å~ëÉ=ëíìÇáÉë=Å~å=~äëç=ÄÉ= ÑçìåÇ=ëáãéäó=Äó=çéÉåáåÖ=íÜÉ=_ççâë=ÅçåíÉåíë=é~ÖÉ=íç=íÜÉ
êÉäÉî~åí= ëÉÅíáçåëI= E~ë= éÉê= ÑáÖìêÉ= QKNPFK= =j~íÉêá~äë= ëÉäÉÅíáçå= Å~ëÉ= ëíìÇáÉë= ~êÉ= áå= ëÉÅíáçå= OKP= çÑ
`bp=fkabmqeI= = mêçÅÉëë= ëÉäÉÅíáçå= Å~ëÉ= ëíìÇáÉë= ~êÉ= áå= ëÉÅíáçå= PKPI= = ~åÇ= ëíêìÅíìê~ä= ëÉÅíáçåë
ëÉäÉÅíáçå=Å~ëÉ=ëíìÇáÉë=~êÉ=áå=ëÉÅíáçå=RKPKPK

b~ÅÜ=Å~ëÉ=ëíìÇó=Ü~ë=~=ÇÉëÅêáéíáçå=çÑ=íÜÉ=éêçÄäÉã=~åÇ=~=äáëí=çÑ=ÇÉëáÖå=êÉèìáêÉãÉåíëI=ÑçääçïÉÇ=Äó
~=ïçêâÉÇ=ëçäìíáçå=Åçåí~áåáåÖ=~ää=çÑ=íÜÉ=êÉäÉî~åí=`bp=çìíéìíK

fí=áë=~äëç=éçëëáÄäÉ=íç=ÖÉí=`bp=íç=êìå=íÜÉ=Å~ëÉ=ëíìÇó=~ìíçã~íáÅ~ääóI=Äó=ÅäáÅâáåÖ=çå=íÜÉ=ÚáåíÉê~ÅíáîÉ
Å~ëÉ= ëíìÇóÛ= ÄìííçåI= = ëÜçïå= áå= ÑáÖìêÉ= QKNSK= = qÜáë= Äìííçå= Eçê= ~= äáåâ= íç= áíF= Å~å= ÄÉ= ÑçìåÇ
ëçãÉïÜÉêÉ= áå= É~ÅÜ= Å~ëÉ= ëíìÇó= J= çÑíÉå= åÉ~ê= íÜÉ= ÉåÇK= = rëáåÖ= áí= ÖáîÉë= óçì= íÜÉ= çééçêíìåáíó= íç
Éñ~ãáåÉ=íÜÉ=ÇÉí~áäë=çÑ=íÜÉ=Å~ëÉ=ëíìÇó=áå=íÜÉ=ïçêâÉÇ=Éñ~ãéäÉI=ÉÇáí=íÜÉ=ëÉäÉÅíáçå=ëí~ÖÉëI=~ÇÇ=ãçêÉ
ëí~ÖÉë=çÑ= óçìê=çïå=~åÇ= ÉñéäçêÉ= íÜÉ= ëÉäÉÅíáçå= êÉëìäíë= áå=ÇÉí~áäK= =tÉ= ëìÖÖÉëí= íÜ~í= óçì= êÉ~Ç= íÜÉ
ïçêâÉÇ=Éñ~ãéäÉ=ÄÉÑçêÉ=êìååáåÖ=íÜÉ=áåíÉê~ÅíáîÉ=îÉêëáçå=çÑ=íÜÉ=Å~ëÉ=ëíìÇóK

kçíÉ= íÜ~í= íÜÉ= fåíÉê~ÅíáîÉ= Å~ëÉ= ëíìÇáÉë= ìëÉ= íÜÉ= `bp= j^qbof^iprkfsbopb= í~ÄäÉ= ~åÇ
mol`bpprkfsbopb==í~ÄäÉ=çê=íÜÉ=barm^`h=ÚiÉîÉä=PÛ=Ç~í~Ä~ëÉK
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Click once on the
‘interactive case
study’ button to
run the case study

cáÖK==QKNR m~êí=çÑ=íÜÉ=pé~êâ=mäìÖ=fåëìä~íáçå=Å~ëÉ=ëíìÇóI=áå=`bp=fkabmqeK

4.6  Select
qÜáë= ëÉÅíáçå= ëÜçïë= óçì= Üçï= íç= ëÉíìé= ~= ëÉäÉÅíáçå= éêçàÉÅíI= Üçï= íç= éÉêÑçêã= ~= ëáãéäÉ= ÚiáãáíÛ
ëÉäÉÅíáçåI=Üçï= íç=éäçí=ã~íÉêá~äë= ëÉäÉÅíáçå=ÅÜ~êíëI=Üçï= íç= ëÉäÉÅí= ~= ëìÄëÉí=çÑ=ã~íÉêá~äë= Ñêçã= íÜÉ
ÅÜ~êíI=Üçï=íç=îáÉï=íÜÉ=ëÉäÉÅíáçå=êÉëìäíë=~åÇ=ëçãÉ=Öê~éÜ=Ñçêã~ííáåÖ=çéíáçåëK

4.6.1  Selection Settings

qÜÉ=Ñáêëí=Éñ~ãéäÉ=áå=íÜáë=ëÉÅíáçå=ïáää=ÄÉ=ëÉäÉÅíáçå=çÑ=~=ã~åìÑ~ÅíìêáåÖ=éêçÅÉëë=Ñçê=~=ëé~êâ=éäìÖ
áåëìä~íçêK==Evçì=ïáää=çåäó=ÄÉ=~ÄäÉ=íç=Çç=íÜáë=áÑ=óçì=éìêÅÜ~ëÉÇ=~=Ç~í~Ä~ëÉ=Åçåí~áåáåÖ=íÜÉ=mol`bpp
rkfsbopb=q~ÄäÉI=çê=íÜÉ=iÉîÉä=P=barm^`h=Ç~í~Ä~ëÉFK

`äáÅâ=çå=íÜÉ=pÉäÉÅí=Äìííçå===

qÜÉ=kÉï=mêçàÉÅí=Çá~äçÖ=ïáää=~ééÉ~ê=EÑáÖìêÉ=QKNSFK==qÜáë=Çá~äçÖ=Çáëéä~óë=~=ëÉí=çÑ=éêçàÉÅí=íÉãéä~íÉëI
É~ÅÜ=çÑ=ïÜáÅÜ=Åçåí~áåë=éêÉJëÉí=ëÉäÉÅíáçå=ëÉííáåÖëK==EqÜÉ=ëÉííáåÖë=áåÅäìÇÉ=íÜÉ=í~ÄäÉ=íç=ÄÉ=ìëÉÇ=Ñçê
ëÉäÉÅíáçåI=~ë=ïÉää=~ë=íÜÉ=ëìÄëÉíë=~åÇ=íÜÉ=ä~óçìíë=ìëÉÇ=Ñçê=íÜÉ=ëÉäÉÅíáçå=í~ÄäÉ=~åÇ=Ñçê=çíÜÉê=êÉä~íÉÇ
í~ÄäÉëKF

tÉ=ïáëÜ=íç=ëÉäÉÅí=~=ëÜ~éáåÖ=éêçÅÉëë= íç= Ñçêã=~=ÅÉê~ãáÅ=ã~íÉêá~ä= áåíç= íÜÉ= áåëìä~íçê= Ñçê=~= ëé~êâ
éäìÖK

`äáÅâ=çå=íÜÉ=ÚmêçÅÉëë=råáîÉêëÉÛ=í~Ä=áå=íÜÉ=kÉï=mêçàÉÅí=Çá~äçÖ

pÉäÉÅí=íÜÉ=ÚpÜ~éáåÖ=mêçÅÉëëÉëÛ=íÉãéä~íÉI=íÜÉå=ÅäáÅâ=çå=lh
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qÜÉ= pÉäÉÅí= ïáåÇçï=ïáää= ~ééÉ~êI= ïáíÜ= pÉííáåÖë= ~ë= ëÜçïå= áå= íÜÉ= êáÖÜí= Ü~äÑ= áå= ÑáÖìêÉ= QKNSK= = qÜÉ
pÉäÉÅíáçå=`êáíÉêá~=é~åÉä=áë=Ää~åâ=ÄÉÅ~ìëÉ=åç=ëÉäÉÅíáçå=ÅêáíÉêá~=Ü~îÉ=ÄÉÉå=ëÉí=óÉíI=~åÇ=ÅçåëÉèìÉåíäó
íÜÉ=oÉëìäíë=é~åÉä=ëÜçïë=íÜ~í=~ää=ëÜ~éáåÖ=éêçÅÉëëÉë=ENNO=çÑ=íÜÉãF=Ü~îÉ=é~ëëÉÇ=íÜÉ=ëÉäÉÅíáçåK

Choose the Shaping
Processes template

Selection settings.
Edit these using the
‘Change’ button

No selection criteria
have been specified yet

The Results list shows that all 112
shaping processes pass before any
selection criteria have been applied

cáÖK==QKNS `êÉ~íáåÖ=~=åÉï=ëÉäÉÅíáçå=éêçàÉÅí

4.6.2  Performing Limit Selections

qÜÉ=ÇÉëáÖå= êÉèìáêÉãÉåíë= Ñçê= íÜÉ= ëé~êâ=éäìÖ= áåëìä~íçê= Å~å=ÄÉ= ëÉÉå= áå= ÑáÖìêÉ= QKNRK= = fí=ãìëí= ÄÉ
ã~ÇÉ= Ñêçã= ~= ÅÉê~ãáÅ= E^äìãáå~I= ^äOlPFI= ìëáåÖ= ~= aáëÅêÉíÉI= mêáã~êó= éêçÅÉëë= EçåÉ= ïÜáÅÜ= Å~å
ã~âÉ= áåÇáîáÇì~ä= ÅçãéçåÉåíë= Ñêçã= ~= ê~ï= ã~íÉêá~äFK= = qÜÉ= ã~ëë= çÑ= íÜÉ= ÅçãéçåÉåí= ïáää= ÄÉ
~ééêçñáã~íÉäó=RM=Öê~ãëI=áíë=ãáåáãìã=ëÉÅíáçå=ïáää=ÄÉ=NKO=ããI=íÜÉ=ëìêÑ~ÅÉ=ÑáåáëÜ=ãìëí=Ü~îÉ=~å
ojp=êçìÖÜåÉëë=äÉëë=íÜ~å=NM=µãI=íÜÉ=Ä~íÅÜ=ëáòÉ=ïáää=ÄÉ=~í=äÉ~ëí=NMMIMMMI=~åÇ=ëç=çåK==jçëí=çÑ=íÜÉëÉ
êÉèìáêÉãÉåíë=Å~å=ëáãéäó=ÄÉ=ÉåíÉêÉÇ=~ë=ìééÉê=~åÇLçê=äçïÉê=äáãáíë=áå=íÜÉ=iáãáí=pÉäÉÅíáçå=ÑçêãK

`äáÅâ=çåÅÉ=çå=íÜÉ=kÉï=pÉäÉÅíáçå=Äìííçå== =çå=íÜÉ=pÉäÉÅíáçå=ïáåÇçï=EcáÖK=QKNTF

`ÜççëÉ=iáãáí=pí~ÖÉ=Ñêçã=íÜÉ=ÇêçéJÇçïå=äáëí

léÉå=Å~íÉÖçêáÉë=áå=íÜÉ=äáãáí=ëÉäÉÅíáçå=ïáåÇçï=Äó=ÅäáÅâáåÖ=çå=íÜÉ=ÜÉ~ÇáåÖëI=çê=çå=íÜÉ
~êêçïë= ==
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båíÉê=íÜÉ=ÇÉëáÖå=êÉèìáêÉãÉåíë=~ë=ëÜçïå=áå=ÑáÖìêÉ=QKNUKKKKK

^ííêáÄìíÉ jáåáãìã j~ñáãìã råáíë

j~ëë=ê~åÖÉ=Eåçêã~äF MKMQ MKMS âÖ
oçìÖÜåÉëë=Eåçêã~äF NM µã
pÉÅíáçå=Eåçêã~äF NKO ãã
qçäÉê~åÅÉ=Eåçêã~äF MKO ãã
bÅçåçãáÅ=Ä~íÅÜ=ëáòÉ=EìåáíëF NMMMMM
mêáã~êó √
aáëÅêÉíÉ √
`äáÅâ=çåÅÉ=çå=íÜÉ=^ééäó=Äìííçå=~í=íÜÉ=íçé=çÑ=íÜÉ=ïáåÇçï=íç=éÉêÑçêã=íÜÉ=ëÉäÉÅíáçåK

cáÖK==QKNT pí~êíáåÖ=~=åÉï=iáãáí=ëÉäÉÅíáçå

cáÖK==QKNU pÉäÉÅíáåÖ=éêçÅÉëëÉë=Ñçê=~=ëé~êâ=éäìÖ=áåëìä~íçêI=ìëáåÖ=íÜÉ=iáãáí=pÉäÉÅíáçå=ïáåÇçïK
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4.6.3  Selection Results

qÜÉ=ëÉäÉÅíáçå=êÉëìäíë=ïáää=~ééÉ~ê=áå=íÜÉ=oÉëìäíë=ëÉÅíáçå=~í=íÜÉ=Äçííçã=çÑ=íÜÉ=pÉäÉÅí=ïáåÇçï=é~åÉ
~ìíçã~íáÅ~ääó=EÑáÖìêÉ=QKNVFK

cáÖK==QKNV oÉëìäíë=çÑ=íÜÉ=éêçÅÉëë=ëÉäÉÅíáçå=iáãáí=ëí~ÖÉK

káåÉ= éêçÅÉëëÉë= ë~íáëÑó= ~ää= çÑ= íÜÉ= ëÉäÉÅíáçå= ÅêáíÉêá~K= = eçïÉîÉêI= åçí= ~ää= çÑ= íÜÉëÉ= éêçÅÉëëÉë= ~êÉ
ëìáí~ÄäÉ=Ñçê=ã~åìÑ~ÅíìêáåÖ=íÜÉ=ëé~êâ=éäìÖ=áåëìä~íçêI=ÄÉÅ~ìëÉ=ëçãÉ=Å~ååçí=Ñçêã=ÅÉê~ãáÅëK

qÜÉ=ÇÉÑ~ìäí= Ñçêã~í= Ñçê=ëÉäÉÅíáçå=êÉëìäíë= áë=ÉåíáíáÉë=é~ëëáåÖ= Ú^ää=ëí~ÖÉëÛI=~ë=ëÜçïå=áå=ÑáÖìêÉ=QKNVK
páåÅÉ=çåäó=çåÉ=ëÉäÉÅíáçå=ëí~ÖÉ=Ü~ë=ÄÉÉå=éÉêÑçêãÉÇI=íÜÉ=éêçÅÉëëÉë=ÅìêêÉåíäó=ëÜçïå=áå=íÜÉ=äáëí=~êÉ
íÜÉ=çåÉë=íÜ~í=é~ëëÉÇ=íÜÉ=iáãáí=ëí~ÖÉK===fÑ=óçì=Ü~Ç=éÉêÑçêãÉÇ=ãçêÉ=íÜ~å=çåÉ=ëÉäÉÅíáçå=ëí~ÖÉI=íÜÉ
äáëí=ïçìäÇ=ëÜçï=çåäó=íÜÉ=éêçÅÉëëÉë=íÜ~í=Ü~Ç=é~ëëÉÇ=íÜÉã=~ääK===qÜÉ=ëÉäÉÅíáçå=êÉëìäíë=Å~å=ÄÉ=ëÉí=íç
î~êáçìë= çíÜÉê= Ñçêã~íë= Äó= ÅÜ~åÖáåÖ= íÜÉ= ÇêçéÓÇçïå= äáëí= Äçñ= ~í= íÜÉ= íçé= çÑ= íÜÉ=oÉëìäíë= ëÉÅíáçåK
vçì=Å~å=Éñ~ãáåÉ=íÜÉ=~ííêáÄìíÉë=çÑ=çåÉ=çÑ=íÜÉ=éêçÅÉëëÉë=çå=íÜÉ=äáëí=Äó=ÇçìÄäÉJÅäáÅâáåÖ=çå=áíK==qÜáë
ïáää=Çáëéä~ó=íÜÉ=~ííêáÄìíÉë=çÑ=óçìê=ëÉäÉÅíÉÇ=éêçÅÉëë=áå=íÜÉ=a~í~ëÜÉÉí=ïáåÇçïK

4.6.4 Tree Selection Stages

fí=áë=éçëëáÄäÉ=íç=éÉêÑçêã=ëÉäÉÅíáçåë=Ä~ëÉÇ=çå=íÜÉ=Å~íÉÖçêáÉë=çÑ=ÉåíáíáÉë=áå=íÜÉ=ëÉäÉÅíáçå=í~ÄäÉ=EíÜÉ
mol`bpp=rkfsbopb=í~ÄäÉ= áå=íÜÉ=ÅìêêÉåí=Éñ~ãéäÉFK= =cçê=Éñ~ãéäÉI=óçì=ÅçìäÇ=ëéÉÅáÑó= íÜ~í=çåäó
aÉÑçêã~íáçå=éêçÅÉëëÉë=~åÇ=j~ÅÜáåáåÖ=éêçÅÉëëÉë=Eë~óF=ëÜçìäÇ=é~ëë=íÜÉ=ëÉäÉÅíáçåK

fí=áë=~äëç=éçëëáÄäÉ=íç=ëÉäÉÅí=ÉåíáíáÉë=Ä~ëÉÇ=çå=íÜÉáê=äáåâë=íç=ÉåíáíáÉë=áå=êÉä~íÉÇ=í~ÄäÉëK==få=íÜÉ=ÅìêêÉåí
Éñ~ãéäÉI= áí= áë=ÇÉëáê~ÄäÉ= íç= ëÉäÉÅí=éêçÅÉëëÉë= íÜ~í= ~êÉ= äáåâÉÇ= íç=é~êíáÅìä~ê=ã~íÉêá~ä= Åä~ëëÉë= áå= íÜÉ
j^qbof^irkfsbopb=í~ÄäÉ=J=áÉ=íç=ëÉäÉÅí=éêçÅÉëëÉë=íÜ~í=Å~å=Ñçêã=é~êíáÅìä~ê=íóéÉë=çÑ=ã~íÉêá~äëK

_çíÜ=çÑ=íÜÉëÉ=íóéÉë=çÑ=ëÉäÉÅíáçå=Å~å=ÄÉ=éÉêÑçêãÉÇ=ïáíÜ=~=ÚqêÉÉÛ=ëí~ÖÉK

mÉêÑçêã=~=ëÉÅçåÇ=ëÉäÉÅíáçå=ëí~ÖÉ=íç=ëÉäÉÅí=çåäó=íÜçëÉ=éêçÅÉëëÉë=íÜ~í=Å~å=Ñçêã=íÉÅÜåáÅ~ä=ÅÉê~ãáÅë
~åÇ=Öä~ëëÉëK==qÜáë=êÉèìáêÉë=íÜÉ=ìëÉ=çÑ=íÜÉ=qêÉÉ=pí~ÖÉ=íççä=EÑáÖìêÉ=QKOMFK

`äáÅâ=çåÅÉ=çå=íÜÉ=kÉï=pÉäÉÅíáçå=Äìííçå== =çå=íÜÉ=pÉäÉÅíáçå=ïáåÇçï=~åÇ=ÅÜççëÉ
qêÉÉ=pí~ÖÉ=Ñêçã=íÜÉ=ÇêçéJÇçïå=äáëí=EÑáÖìêÉ=QKOMF

pÉí=íÜÉ=í~ÄäÉ=áå=íÜÉ=äáëí=áå=íÜÉ==ãáÇÇäÉ=çÑ=íÜÉ=Çá~äçÖ=íç=j~íÉêá~äråáîÉêëÉ

léÉå=íÜÉ=`Éê~ãáÅë=Äê~åÅÜ=çÑ=íÜÉ=j~íÉêá~äråáîÉêëÉ=íêÉÉ

`äáÅâ=çåÅÉ=çå=íÜÉ=ÚqÉÅÜåáÅ~äÛ=Äê~åÅÜI=íÜÉå=ÅäáÅâ=çå=ÚfåëÉêíÛ

aç=íÜÉ=ë~ãÉ=Ñçê=íÜÉ=Údä~ëëÛ=Äê~åÅÜ

qÜáë=ëÜçìäÇ=ÖÉåÉê~íÉ=íÜÉ=ÑçääçïáåÖ=ÉåíêáÉë=áå=íÜÉ=ÉÇáí=Äçñ=åÉ~ê=íÜÉ=íçé=çÑ=íÜÉ=Çá~äçÖW

xj~íÉêá~äråáîÉêëÉWy`Éê~ãáÅyqÉÅÜåáÅ~äz

xj~íÉêá~äråáîÉêëÉWy`Éê~ãáÅydä~ëëz

léíáçå~ääóI=ÉåíÉê=~=ëí~ÖÉ=íáíäÉ=EÉÖ=j~íÉêá~ä=Åä~ëëF=~í=íÜÉ=íçé=çÑ=íÜÉ=Çá~äçÖ

`äáÅâ=çå=lh=íç=Éñáí=íÜÉ=Çá~äçÖ=~åÇ=éÉêÑçêã=íÜÉ=ëÉäÉÅíáçåK
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Set table
to Material
Universe

Open the Ceramics branch, click once
on Technical, then click on Insert

Enter a
stage title

cáÖK==QKOM rëÉ=çÑ=íÜÉ=ÚqêÉÉÛ=pÉäÉÅíáçå=íççä=íç=ëÉäÉÅí=éêçÅÉëëÉë=ïÜáÅÜ=Å~å=Ñçêã=qÉÅÜåáÅ~ä=`Éê~ãáÅë=~åÇ=dä~ëëÉëK

qÜÉ=qêÉÉ=pí~ÖÉ=ïáåÇçï=ïáää=~ééÉ~ê=EëÉÉ=Äçííçã=çÑ=ÑáÖìêÉ=QKOMFK==fí=ëÜçïë=íÜ~í=OO=éêçÅÉëëÉë=Å~å
ÄÉ=ìëÉÇ=íç=Ñçêã=qÉÅÜåáÅ~ä=`Éê~ãáÅëI=~åÇ=NV=éêçÅÉëëÉë=Å~å=ÄÉ=ìëÉÇ=íç=Ñçêã=dä~ëëÉëK

qÜÉ=ëÉäÉÅíáçå=êÉëìäíë=åçï=ëÜçï=íÜ~í=íÜêÉÉ=éêçÅÉëëÉë=é~ëëÉÇ=ÄçíÜ=ëÉäÉÅíáçå=ëí~ÖÉëK==qÜÉó=~êÉ=ÚaáÉ
mêÉëëáåÖ=~åÇ=páåíÉêáåÖÛI=ÚmçïÇÉê=fåàÉÅíáçå=jçìäÇáåÖÛ=~åÇ=Úpí~åÇ~êÇ=j~ÅÜáåáåÖ=E^ìíçã~íÉÇFÛK
kçíÉ=íÜ~í=çåäó=íÜÉ=Ñáêëí=íïç=çÑ=íÜÉëÉ=éêçÅÉëëÉë=~êÉ=ëìáí~ÄäÉ=Ñçê=ëÜ~éáåÖ=^äìãáå~=EïÜáÅÜ=áë=ïÜ~í
íÜÉ=áåëìä~íçê=áë=êÉ~ääó=ã~ÇÉ=çÑFK==pí~åÇ~êÇ=j~ÅÜáåáåÖ=Å~å=ÄÉ=ìëÉÇ=íç=ëÜ~éÉ=ëçãÉ=ã~ÅÜáåÉ~ÄäÉ
Öä~ëëÉëK==tÉ=~ääçïÉÇ=íÜÉëÉ=áåíç=íÜÉ=ëÉäÉÅíáçå=áå=pí~ÖÉ=OK==e~Ç=Öä~ëëÉë=åçí=ÄÉÉå=áåÅäìÇÉÇ=áå=pí~ÖÉ
OI=çåäó=íÜÉ=Ñáêëí=íïç=éêçÅÉëëÉë=ïçìäÇ=Ü~îÉ=é~ëëÉÇ=íÜÉ=ëÉäÉÅíáçåK

`äáÅâ=çå=íÜÉ=Ñáêëí=íïç=éêçÅÉëëÉë=áå=íÜÉ=êÉëìäíë=äáëíI=~åÇ=ëÅêçää=Ççïå=íÜÉáê=Ç~í~ëÜÉÉíë=íç
ëÉÉ=íÜÉáê=qóéáÅ~ä=ìëÉëK
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4.6.5  Plotting a Material Property Chart

qÜÉ=åÉñí= Éñ~ãéäÉ=ïáää= áåîÉëíáÖ~íÉ= ëÉäÉÅíáçå=çÑ=ã~íÉêá~äë= Ñêçã= íÜÉ=j^qbof^irkfsbopb= í~ÄäÉK
qÜÉ= Ñáêëí= ëíÉé= áë= íç= ÅÜ~åÖÉ= íÜÉ= ëÉäÉÅíáçå= ëÉííáåÖë= íç= ìëÉ= ~= ÇáÑÑÉêÉåí= íÉãéä~íÉK= = Ecçääçï= íÜÉ
áåëíêìÅíáçåë=áå=ëÉÅíáçå=QKSKNF

`äáÅâ=çå=íÜÉ=`Ü~åÖÉ=Äìííçå=áå=íÜÉ=pÉííáåÖë=ëÉÅíáçå=~í=íÜÉ=íçé=çÑ=íÜÉ=pÉäÉÅí=táåÇçï
é~åÉ=EëÉÉ=ÑáÖìêÉ=QKNSF

`Ü~åÖÉ=íÜÉ=pÉäÉÅíáçå=qÉãéä~íÉ=íç=Ú^ää=_ìäâ=j~íÉêá~äëÛ=çå=íÜÉ=j~íÉêá~äråáîÉêëÉ=í~ÄK

qÜáë= íÉãéä~íÉ= áåÅäìÇÉë= ÉëëÉåíá~ääó= ~ää= çÑ= íÜÉ= ã~áå= íóéÉë= çÑ= ÉåÖáåÉÉêáåÖ= ã~íÉêá~äëI= ~åÇ= íÜÉ
éêçéÉêíáÉë= íÜ~í= ~êÉ= Åçããçå= íç= ~ää= Åä~ëëÉëK= = fí= áë= ~= ÖççÇ= íÉãéä~íÉ= íç=ìëÉ= Ñçê= ÖÉåÉê~ä=ã~íÉêá~äë
ëÉäÉÅíáçå=éêçÄäÉãë=ïÜÉå=óçì=ïáëÜ=íç=ÅçåëáÇÉê=~ää=éçëëáÄäÉ=ã~íÉêá~äëK ==

pìééçëÉ=óçì=ïáëÜ=íç=ÑáåÇ=ã~íÉêá~äë=ïáíÜ=êÉä~íáîÉäó= äçï=ÇÉåëáíáÉë=~åÇ=ÜáÖÜ=ëíêÉåÖíÜëK= =qÜÉ=ÄÉëí
ï~ó= íç=ìëÉ=`bp= Ñçê= íÜáë= áë= íç=éäçí= ~= ëÉäÉÅíáçå= ÅÜ~êí= çÑ=bä~ëíáÅ= iáãáí= ~Ö~áåëí=aÉåëáíóI= ~åÇ= íÜÉå
ëÉäÉÅí=~ää=ã~íÉêá~äë=áå=íÜÉ=~êÉ~=çÑ=áåíÉêÉëíK

kçíÉW==qÜÉ=bä~ëíáÅ=iáãáí=áë=çåÉ=ãÉ~ëìêÉ=çÑ=íÜÉ=ëíêÉåÖíÜ=çÑ=~=ã~íÉêá~äX=áí=áë=íÜÉ=ëíêÉëë=~í=ïÜáÅÜ=áí
Ñáêëí= ëìÑÑÉêë= éÉêã~åÉåí= EáåÉä~ëíáÅF= ÇÉÑçêã~íáçåK= = cçê= ãÉí~äëI= íÜÉ= Éä~ëíáÅ= äáãáí= áë= íÜÉ= óáÉäÇ
ëíêÉåÖíÜX=Ñçê=éçäóãÉêë=áí=áë=íÜÉ=ëíêÉëë=~í=ïÜáÅÜ=íÜÉ=ìåá~ñá~ä=ëíêÉëë=ëíê~áå=ÅìêîÉ=ÄÉÅçãÉë=ã~êâÉÇäó
åçåJäáåÉ~êI=íóéáÅ~ääó=~í=NB=ëíê~áåK==qÜÉêÉ=~êÉ=çíÜÉê=ÇÉÑáåáíáçåë=Ñçê=çíÜÉê=Åä~ëëÉë=çÑ=ã~íÉêá~äëK==pÉÉ
`bp=fkabmqe=Ñçê=ÇÉÑáåáíáçåë=çÑ=ã~íÉêá~ä=~ííêáÄìíÉëK==EpÉÉ=~äëç=ÑáÖìêÉ=QKNPFK

mäçí=~=ëÉäÉÅíáçå=ÅÜ~êí=~ë=ÑçääçïëW

`äáÅâ=çåÅÉ=çå=íÜÉ=kÉï=pÉäÉÅíáçå=Äìííçå== =çå=íÜÉ=pÉäÉÅíáçå=ïáåÇçï=EcáÖK=QKONF

`ÜççëÉ=dê~éÜ=pí~ÖÉ=Ñêçã=íÜÉ=ÇêçéJÇçïå=äáëí

qÜÉ==dê~éÜ=pí~ÖÉ=táò~êÇ==Çá~äçÖ=Äçñ=ïáää=~ééÉ~ê=EÑáÖìêÉ=QKONFK==mäçí=~=ÅÜ~êí=çÑ=bä~ëíáÅ=iáãáí=îë
aÉåëáíó=~ë=ÑçääçïëW

`äáÅâ=çåÅÉ=çå=íÜÉ==uJ^ñáë==í~Ä=Eíçé=äÉÑí=çÑ=íÜÉ=Çá~äçÖ=ÄçñFK

pÉäÉÅí=ÚdÉåÉê~äÛ=éêçéÉêíáÉë=Ñêçã=íÜÉ=`~íÉÖçêó=äáëí=Äçñ=~ë=ëÜçïå

pÉäÉÅí==ÚaÉåëáíóÛ==Ñêçã=íÜÉ=^ííêáÄìíÉë=äáëí=Äçñ

oÉéÉ~í=íÜÉ=éêçÅÉëë=íç=ëÉäÉÅí=Úbä~ëíáÅ=iáãáíÛ=E~=jÉÅÜ~åáÅ~ä=éêçéÉêíóF=Ñçê=íÜÉ
vJ^ñáë=çÑ=íÜÉ=ÅÜ~êí

cáå~ääó=ÅäáÅâ=çåÅÉ=çå==lh==íç=Éñáí=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇ=~åÇ=éäçí=íÜÉ=ÅÜ~êíK

^=ëÉäÉÅíáçå=ÅÜ~êí=ïáää=~ééÉ~ê=çå=íÜÉ=ëÅêÉÉå=EÑáÖìêÉ=QKOOFK===qÜÉ=Åçäçìêë=çÑ=íÜÉ=ã~íÉêá~ä=ÄìÄÄäÉë
áåÇáÅ~íÉ= íÜÉáê=ã~áå= Åä~ëëÉë= ~ë= áåÇáÅ~íÉÇ= çå= íÜÉ=j^qbof^irkfsbopb= í~ÄäÉ= íêÉÉ= áå= íÜÉ=_êçïëÉ
ïáåÇçïK====kçíÉ=íÜ~í=íÜÉ=~ñÉë=~êÉ=äçÖ~êáíÜãáÅ=Äó=ÇÉÑ~ìäíI=ëáåÅÉ=íÜÉ=éêçéÉêíáÉë=ëé~å=ëìÅÜ=~=ïáÇÉ
ê~åÖÉ=çÑ=î~äìÉëK==qÜáë=Å~å=ÄÉ=ÅÜ~åÖÉÇ=Äó=ëÉäÉÅíáåÖ=äáåÉ~ê=ëÅ~äÉë=áå=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇ==Çá~äçÖ
ÄçñI=çê=ìëáåÖ=íÜÉ=pí~ÖÉ=mêçéÉêíáÉë=Äìííçå== ==çå=íÜÉ=dê~éÜ=pí~ÖÉ=íççäÄ~êK

`äáÅâ=çåÅÉ=çå=~åó=ã~íÉêá~ä=ÚÄìÄÄäÉÛ=çå=íÜÉ=ÅÜ~êí=íç=ëÉÉ=~=ä~ÄÉä=ëÜçïáåÖ=áíë=áÇÉåíáíóK==fÑ=ÇÉëáêÉÇI
óçì=Å~å=ÅÜ~åÖÉ=íÜÉ=Ñçêã~í=çÑ=íÜÉ=ä~ÄÉä=ìëáåÖ=~=êáÖÜí=ãçìëÉ=ÅäáÅâK
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Select General
properties from
the Category list

Select Density
from the
Attributes list

cáÖK==QKON `ÜççëáåÖ=éêçéÉêíáÉë=Ñçê=íÜÉ=uJ~ñáë=çÑ=~=ëÉäÉÅíáçå=ÅÜ~êíK

4.6.6  Selecting Materials within a Property Range

kçï= ëÉäÉÅí= ~ää= ã~íÉêá~äë= áå= íÜÉ= Ç~í~Ä~ëÉ= ïáíÜ= aÉåëáíó= ~åÇ= bä~ëíáÅ= iáãáí= áå= íÜÉ= ê~åÖÉW
N=jÖLãP=Y=aÉåëáíó=Y=NM=jÖLãPI==~åÇ==NMM=jm~=Y=bä~ëíáÅ=iáãáí=Y=PMMM=jm~I=~ë=ëÜçïå=áå=ÑáÖìêÉ
QKOOK

`äáÅâ=çåÅÉ=çå=íÜÉ=_çñ=pÉäÉÅíáçå=Äìííçå== ==çå=íÜÉ=dê~éÜ=pí~ÖÉ==íççäÄ~ê

`äáÅâ=çåÅÉ=çå=éçáåí=EñI=óF=Z=ENKMI=NMMF=çå=íÜÉ=ÅÜ~êíI=~åÇ=ÜçäÇ=íÜÉ=ãçìëÉ=Äìííçå=Ççïå
EqÜÉ=ÅççêÇáå~íÉë=çÑ=íÜÉ=Åìêëçê=~êÉ=ëÜçïå=~í=íÜÉ=Äçííçã=äÉÑí=çÑ=íÜÉ=ëÅêÉÉåKF

aê~Ö=íÜÉ=Åìêëçê=íç=~=éçáåí=åÉ~ê=ENMKMI=PMMMF=çå=íÜÉ=ÅÜ~êíI=íÜÉå=êÉäÉ~ëÉ=íÜÉ=ãçìëÉ
ÄìííçåK==EPMMM=Z=PKMbPFK

j~íÉêá~äë=ïáíÜáå=íÜÉ=ÄçñI=~åÇ=~ää=ã~íÉêá~äë=íÜ~í=Åêçëë=íÜÉ=ÄçìåÇ~êó=çÑ=íÜÉ=Äçñ=~êÉ=åçï=éäçííÉÇ=áå
ÅçäçìêK= = =qÜáë=áåÇáÅ~íÉë=íÜ~í=íÜÉó=Ü~îÉ=ÄÉÉå=áåÅäìÇÉÇ=áå=íÜÉ=ÅìêêÉåí=ëìÄëÉí=çÑ=ã~íÉêá~äë=Ó=íÜÉó
Úé~ëëÉÇÛ=íÜÉ=ëÉäÉÅíáçå=ëí~ÖÉK===j~íÉêá~äë=íÜ~í=~êÉ=åçí=áåÅäìÇÉÇ=áå=íÜÉ=ëìÄëÉí=Ü~îÉ=ÄÉÉå=éäçííÉÇ=áå
ÖêÉó=ÄÉÅ~ìëÉ=íÜÉó=ÚÑ~áäÉÇÛ=íÜÉ=ëÉäÉÅíáçå=ëí~ÖÉK

léíáçå~ääóI=ÅäáÅâ=íÜÉ=eáÇÉ=c~áäÉÇ=oÉÅçêÇë=Äìííçå= ==íç=ÜáÇÉ=íÜÉ=ÖêÉó=ÄìÄÄäÉë

vçì=Å~å=ÅÜ~åÖÉ=óçìê=ëÉäÉÅíáçå=~í=~åó=íáãÉ=Äó=êÉÓëáòáåÖ=íÜÉ=ëÉäÉÅíáçå=ÄçñK= = =`äáÅâ=çåÅÉ=çå=íÜÉ
ëáÇÉ= çÑ= íÜÉ= Äçñ= íç= êÉîÉ~ä= ëèì~êÉ= ÚÜ~åÇäÉëÛK= = `äáÅâ= çå= ~= Ü~åÇäÉ= ~åÇI=ïÜáäÉ= ÜçäÇáåÖ= íÜÉ=ãçìëÉ
Äìííçå=ÇçïåI=ãçîÉ=áí=íç=~=åÉï=éçëáíáçåK
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Graph stage tool bar

Select this point
(1.0, 100) first

Drag the
cursor to
this point
(10, 3000)Materials inside

the box ‘passed’

Selection ‘box’ tool

cáÖK==QKOO j~íÉêá~äë=ëÉäÉÅíáçå=ÅÜ~êí=çÑ=bä~ëíáÅ=iáãáí=îëK=aÉåëáíóK==pÉäÉÅíáåÖ=ã~íÉêá~äë=ïáíÜáå=~=ÚÄçñÛ

4.6.7  Maximising a Performance Index

få=ã~åó= Å~ëÉë= áí= áë= ÇÉëáê~ÄäÉ= íç= ëÉäÉÅí=ã~íÉêá~äë= ëç= ~ë= íç=ã~ñáãáëÉ= ~= ÅçãÄáå~íáçå=çÑ=ã~íÉêá~ä
éêçéÉêíáÉëI= ~= ÚéÉêÑçêã~åÅÉ= áåÇÉñÛK= = låÉ= ëìÅÜ= ÅçãÄáå~íáçå= áë= íÜÉ= ÚëéÉÅáÑáÅ= ëíêÉåÖíÜÛ= çê
ëíêÉåÖíÜLÇÉåëáíó=ê~íáçW

j=Z=σÉäLρ,

ïÜÉêÉ==σÉä==áë=íÜÉ=Éä~ëíáÅ=äáãáí=~åÇ==ρ==áë=íÜÉ=ÇÉåëáíóK

q~âáåÖ=äçÖ~êáíÜãë=çÑ=ÄçíÜ=ëáÇÉë=çÑ=íÜáë=Éèì~íáçåI=ÖáîÉë

äçÖNM=σÉä  =  =äçÖNM=ρ  +  =äçÖNM=jK

qÜáë=Éèì~íáçå=Å~å=ÄÉ=éäçííÉÇ=çå=~=ëÉäÉÅíáçå=ÅÜ~êí=ïáíÜ=äçÖ~êáíÜãáÅ=~ñÉëI=~ë=~=äáåÉ=çÑ=ëäçéÉ==NKM
ïáíÜ=~å=áåíÉêÅÉéí=çÑ=äçÖNM=j==E~í=ρ=Z=NKMFK===^ää=ã~íÉêá~äë=íÜ~í=äáÉ=~äçåÖ=ëìÅÜ=~=äáåÉ=Ü~îÉ=íÜÉ=ë~ãÉ
î~äìÉ=çÑ=jK===j~íÉêá~äë=~ÄçîÉ=íÜÉ=äáåÉ=Ü~îÉ=~=ÜáÖÜÉê=î~äìÉ=çÑ=j=~åÇ=ïáää=éÉêÑçêã=ÄÉííÉê=áÑ=ÜáÖÜ
ëíêÉåÖíÜ=~åÇ=äçï=ïÉáÖÜí=áë=åÉÉÇÉÇK===^=äáëí=çÑ=éÉêÑçêã~åÅÉ=áåÇáÅÉë=Ñçê=ëí~åÇ~êÇ=ÇÉëáÖå=Å~ëÉë=Å~å
ÄÉ=ÑçìåÇ=áå=`bp=fkabmqeK

qç=ëÉäÉÅí=~=ëìÄëÉí=çÑ=ã~íÉêá~äë=ïáíÜ=~=ÜáÖÜ=î~äìÉ=çÑ=jI=Çç=íÜÉ=ÑçääçïáåÖW

`äáÅâ=çåÅÉ=çå== ==EéçáåíJëäçéÉ=ëÉäÉÅíáçå=ÄìííçåF=çå=íÜÉ=dê~éÜ=pí~ÖÉ=íççäÄ~ê
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qÜÉ=éêçÖê~ã=ïáää=åçï=éêÉëÉåí=óçì=ïáíÜ=íÜÉ=iáåÉ=pÉäÉÅíáçå=Çá~äçÖ=ÄçñK===qÜÉ=ÇÉÑ~ìäí=ëäçéÉ=áë=NKMI
ïÜáÅÜ=áë=ïÜ~í=óçì=ï~åí=Ñçê==jI==ëçW

`äáÅâ=çåÅÉ=çå==lh==íç=~ÅÅÉéí=íÜÉ=ëäçéÉ=çÑ=NI=íÜÉå

`äáÅâ=çåÅÉ=çå=~=éçáåí=åÉ~ê=ENKMI=OMMF=çå=íÜÉ=ÅÜ~êíK==eçäÇ=Ççïå=íÜÉ=ãçìëÉ=Äìííçå=~åÇ
Çê~Ö=íÜÉ=äáåÉ=íç=ENKMI=OMMF=~åÇ=êÉäÉ~ëÉ=áíK==EpÉÉ=íÜÉ=ÅççêÇáå~íÉë=~í=íÜÉ=Äçííçã=äÉÑí=çÑ=íÜÉ
ïáåÇçïKF

^=Çá~Öçå~ä=ëÉäÉÅíáçå=äáåÉ=ïáää=~ééÉ~ê=çå=íÜÉ=ÅÜ~êí=EÑáÖìêÉ=QKOPF

`äáÅâ=çåÅÉ=çå=~=éçáåí=~ÄçîÉ=íÜÉ=äáåÉ=ïáíÜ=íÜÉ=Ü~åÇ=ÅìêëçêI=íç=áåÇáÅ~íÉ=íÜ~í=óçì=ï~åí=íç
ëÉäÉÅí=ã~íÉêá~äë=áå=íÜ~í=~êÉ~=EíÜçëÉ=ïáíÜ=ÜáÖÜ=σÉäLρF

^ää=ã~íÉêá~äë=~ÄçîÉ=íÜÉ=äáåÉ=~åÇ=~ää=ã~íÉêá~äë=íÜ~í=Åêçëë=íÜÉ=äáåÉ=Úé~ëëÉÇÛ=íÜÉ=ëÉäÉÅíáçå=ëí~ÖÉ=~åÇ
~êÉ=åçï=éäçííÉÇ=áå=ÅçäçìêK===^ää=çíÜÉê=ã~íÉêá~äë=ÚÑ~áäÉÇÛ=~åÇ=íÜÉó=~êÉ=éäçííÉÇ=áå=ÖêÉóK===vçì=Å~å
ãçîÉ=íÜÉ=ëÉäÉÅíáçå=äáåÉ=íç=ÅÜ~åÖÉ=íÜÉ=ëìÄëÉí=çÑ=ã~íÉêá~äë=íÜ~í=é~ëë=íÜÉ=ëÉäÉÅíáçå=áå=íïç=ÇáÑÑÉêÉåí
ï~óëW

jçîÉ=íÜÉ=Åìêëçê=çîÉê=íÜÉ=äáåÉ=ìåíáä=áí=ÅÜ~åÖÉë=íç=ÚÑçìêÓï~ó=~êêçïëÛI=íÜÉå=ÚÇê~Ö=~åÇ
ÇêçéÛ=íÜÉ=äáåÉ=íç=~=åÉï=éçëáíáçå

`äáÅâ=çå=íÜÉ=dê~éÜ=pí~ÖÉ=mêçéÉêíáÉë=Äìííçå== I=~åÇ=ÅÜççëÉ=íÜÉ=ÚpÉäÉÅíáçå=í~ÄÛI=íÜÉå
ëÉí=íÜÉ=éçëáíáçå=çÑ=íÜÉ=éçáåí=íç==uW=NI==vW=OMM==~åÇ=ÅäáÅâ=çå==ÚlhÛK

kçíÉ=íÜ~í=íÜáë=äáåÉ=ëÉäÉÅíáçå=ëìéÉêëÉÇÉÇ=íÜÉ=éêÉîáçìë=ÚÄçñÛ=ëÉäÉÅíáçå=ÄÉÅ~ìëÉ=çåäó=çåÉ=ëÉäÉÅíáçå
áë=éçëëáÄäÉ=çå=É~ÅÜ=ëí~ÖÉK

4.6.8  Graph Format Options

kÉñí=òççãÓáå=çå=é~êí=çÑ=íÜÉ=ÅÜ~êíI=~åÇ=~ÇÇ=ëçãÉ=Éñíê~=Ñçêã~ííáåÖ=áåÑçêã~íáçåI=íç=ã~âÉ=áí=äççâ
äáâÉ=ÑáÖìêÉ=QKOPW

`äáÅâ=çåÅÉ=çå=íÜÉ=j~ÖåáÑó=Äìííçå== ==çå=íÜÉ=dê~éÜ=pí~ÖÉ=íççäÄ~ê

`äáÅâ=çåÅÉ=çå=éçáåí=ENKMI=NMF=çå=íÜÉ=ÅÜ~êíI=ÜçäÇ=íÜÉ=ãçìëÉ=Äìííçå=ÇçïåI=íÜÉå=Çê~Ö=íÜÉ
Åìêëçê=íç=~=éçáåí=åÉ~ê=ENMKMI=QMMMF=çå=íÜÉ=ÅÜ~êíK

kçï=~ÇÇ=ëçãÉ=ã~íÉêá~ä=å~ãÉ=ä~ÄÉäëW

`äáÅâ=çåÅÉ=çå=~=ã~íÉêá~ä=ÄìÄÄäÉI=íç=ÖÉåÉê~íÉ=~=ä~ÄÉäK

`Ü~åÖÉ=íÜÉ=Ñçêã~í=çÑ=íÜÉ=ä~ÄÉä=Äó=ÅäáÅâáåÖ=ïáíÜ=íÜÉ=êáÖÜí=ãçìëÉ=çå=íÜÉ=ä~ÄÉä=~åÇ
ëÉäÉÅíáåÖ=íÜÉ==cçêã~í=i~ÄÉä==çéíáçå=Ñêçã=íÜÉ=ÅçåíÉñí=ãÉåìK==Evçì=Å~å=ÅÜ~åÖÉ=íÜÉ=íÉñí
áå=íÜÉ=ä~ÄÉä=Äó=ëÉäÉÅíáåÖ=çíÜÉê=çéíáçåë=Ñêçã=íÜÉ=ÅçåíÉñí=ãÉåìKF

pÉäÉÅí=íÜÉ=íóéÉ=ëáòÉI=Ñçåí=~åÇ=íÉñí=Ñçêã~íI=ìëáåÖ=íÜÉ=ÚcçåíÛ=Äìííçå=íÜÉå=ÅäáÅâ=çå==lh==íç
ÉñáíK

qÜÉ=ä~ÄÉä=íÜ~í=~ééÉ~êë=çå=íÜÉ=ëÉäÉÅíáçå=ÅÜ~êí=Å~å=ÄÉ=ãçîÉÇ=Äó=ÚÇê~ÖÖáåÖ=~åÇ=ÇêçééáåÖÛ
áí=ïáíÜ=íÜÉ=ãçìëÉK

oÉéÉ~í=íÜÉëÉ=ëíÉéë=íç=ä~ÄÉä=çíÜÉê=ã~íÉêá~äëK==EkçíÉ=íÜ~í=óçì=Å~å=ëÉí=íÜÉ=ÇÉÑ~ìäí=Ñçêã~í=Ñçê=ä~ÄÉäë
Ñêçã=íÜÉ==qççäëLléíáçåëLi~ÄÉäë==ãÉåìKF

vçì=Å~å=~äëç=~ÇÇ=íÉñí=íç=íÜÉ=ÅÜ~êí=ìëáåÖ=íÜÉ=qÉñí=Äìííçå=== = =çå=íÜÉ==dê~éÜ=pí~ÖÉ= =íççäÄ~êI
~åÇ= óçì= Å~å= Çê~ï= ~= ëÉí= çÑ= é~ê~ääÉä= äáåÉë= çÑ= ~åó= ÇÉëáêÉÇ= ëäçéÉ= ~Åêçëë= íÜÉ= ÅÜ~êí= ìëáåÖ= íÜÉ
dìáÇÉäáåÉë=Äìííçå K===vçìê=ÅÜ~êí=ëÜçìäÇ=ÉåÇ=ìé=äççâáåÖ=ëçãÉíÜáåÖ=äáâÉ=ÑáÖìêÉ==QKOPK

qÜÉ=ëÉäÉÅíáçå=ÅÜ~êí=Å~å=ÄÉ=éêáåíÉÇ=ìëáåÖ==cáäÉLmêáåíK===vçì=Å~å=~äëç=ìëÉ=íÜÉ==bÇáíL`çéó=íç=ëÉåÇ=~
Åçéó=çÑ= íÜÉ= ÅÜ~êí= íç= óçìê=táåÇçïë»= ÅäáéÄç~êÇK= =qÜÉ= ÅçåíÉåíë= çÑ= íÜÉ= ÅäáéÄç~êÇ= Å~å= íÜÉå= ÄÉ
é~ëíÉÇ=áåíç=~åçíÜÉê=táåÇçïë»=éêçÖê~ã=EÉÖI=ïçêÇ=éêçÅÉëëçêFK
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Reference lines
added using the
guideline tool

Text added
using the
Text tool

Materials
above the
selection line
‘passed’

Selection line
through
(1.0, 200)

Material
labels added
by clicking on
bubbles

Materials
below the
selection line
‘failed’

Guide-lines
tool

cáÖK==QKOP pÉäÉÅíáåÖ=~=ëìÄëÉí=çÑ=ã~íÉêá~äë=ïáíÜ==σÉäLρ=[=OMM=jm~KãPLjÖ

líÜÉê=Ñçêã~ííáåÖ=áåÑçêã~íáçå=~ÇÇÉÇ=ìëáåÖ=Äìííçåë=çå=íÜÉ=dê~éÜ=pí~ÖÉ=íççäÄ~êK

4.7  Further Facilities
qÜáë=ëÉÅíáçå=ëÜçïë=óçì=Üçï=íç=ÅÜ~åÖÉ=ìåáíë=~åÇ=ÅìêêÉåÅáÉëI= ë~îÉ=óçìê=ïçêâ= áå=~=mêçàÉÅí= ÑáäÉI
Üçï=íç=ëÉäÉÅí=ã~íÉêá~äë=ìëáåÖ=ãçêÉ=ÅçãéäÉñ=ëÉäÉÅíáçå=ÅÜ~êíëI=~åÇ=Üçï=íç=Éñéçêí=ÑáäÉë=Åçåí~áåáåÖ
éêçéÉêíó=äáëíë=çê=ëÉäÉÅíáçå=êÉëìäíëK

4.7.1  Units and Currency

qÜÉ=ÇÉÑ~ìäí=ìåáíë=~åÇ=ÅìêêÉåÅó=ìëÉÇ=Äó=`bp=~êÉ=çÄí~áåÉÇ=~ìíçã~íáÅ~ääó=Ñêçã=óçìê=ÅçãéìíÉêÛë
oÉÖáçå~ä=pÉííáåÖë=ïÜáÅÜ=~êÉ=ÇÉÑáåÉÇ=Äó=táåÇçïë»K==EpÉÉ=íÜÉ=oÉÖáçå~ä=pÉííáåÖë=`çåíêçä=m~åÉä=áå
táåÇçïë»KF= =qÜÉëÉ= êÉÖáçå~ä= ëÉííáåÖë=~êÉ=ÇÉåçíÉÇ= =Y^ìíçã~íáÅ[= áå= íÜÉ=qççäëLléíáçåë= =Çá~äçÖ
ëÜçïå=áå=ÑáÖìêÉ=QKOQK
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léÉå=íÜÉ=qççäë=L=léíáçåë=Çá~äçÖ

qç=ÅÜ~åÖÉ=íÜÉ=ÅìêêÉåÅó=EÉÖ=íç=rpAFI=çê=íÜÉ=ìåáíë=EÉÖ=íç=Úrp=fãéÉêá~äÛFI=ëáãéäó=ëÉäÉÅí=ÇáÑÑÉêÉåí
ëÉííáåÖë=áå=íÜÉ==äáëí=ÄçñÉëK==^ää=~ííêáÄìíÉ=Ç~í~=áå=éêçéÉêíó=äáëíë=çê=ëÉäÉÅíáçå=ÅÜ~êíëI=ÉíÅ==ïáää=ÅÜ~åÖÉ
~ìíçã~íáÅ~ääóK =

Set different currency

Set different units system

cáÖK==QKOQ léíáçåë=Çá~äçÖ

4.7.2  Project Files

qç=ë~îÉ=óçìê=ïçêâ=áå=~=éêçàÉÅí=ÑáäÉI=Çç=íÜÉ=ÑçääçïáåÖW

léÉå=íÜÉ==mêçàÉÅíLpÉííáåÖë==Çá~äçÖK==qÜÉå=ëÉäÉÅí=íÜÉ===pìãã~êó==í~ÄK

båíÉê=íÜÉ=íáíäÉ=çÑ=íÜÉ=éêçàÉÅíI=íÜÉ=~ìíÜçê=~åÇ=~=ÇÉëÅêáéíáçåI=íÜÉå=Éñáí=íÜÉ=Çá~äçÖK

pÉäÉÅí===cáäÉLp~îÉ=mêçàÉÅí=^ëK===qÜÉ==p~îÉ=^ë==Çá~äçÖ=Äçñ=ïáää=çéÉåK

pÉí=íÜÉ=cáäÉ=qóéÉ=áå=íÜÉ=ÇêçéÓÇçïå=äáëí=Äçñ=EÄçííçã=çÑ=íÜÉ=Çá~äçÖ=ÄçñF=íç=Ú`bp=mêçàÉÅíë
EGKÅÉëFÛ

båíÉê=íÜÉ=ÑáäÉ=å~ãÉ=Úë~ãéäÉÛ=áå=íÜÉ=áåéìí=ÑáÉäÇ

pÉí=íÜÉ=ÑáäÉ=ÇáêÉÅíçêó=ìëáåÖ=íÜÉ=ÇáêÉÅíçêó=íêÉÉ=çéíáçåë==~í=íÜÉ=íçé=çÑ=íÜÉ=ïáåÇçï

`äáÅâ=çåÅÉ=çå=p~îÉ=íç=ë~îÉ=íÜÉ=ÑáäÉ=~åÇ=Éñáí=íÜÉ=Çá~äçÖ=ÄçñK

vçìê= ÅìêêÉåí= `bp= ëÉëëáçå= Å~å= ÄÉ= ë~îÉÇ= ~Ö~áå= ~í= ~åó= íáãÉ= Äó= ëÉäÉÅíáåÖ= = cáäÉLp~îÉ= mêçàÉÅí
E`íêäHpFK===fÑ=óçì=ïáëÜ=íç=çéÉå=~å=çäÇ=éêçàÉÅí=ÑáäÉI=ìëÉ==cáäÉLléÉå=mêçàÉÅí=Ó=Äìí=ÄÉï~êÉI=íÜáë=ïáää
çîÉêïêáíÉ= íÜÉ= ÅìêêÉåí= ëí~íÉ=çÑ= íÜÉ=éêçÖê~ã=Ó= ëç= óçì=ïáää= äçëÉ= ~åó= ëÉäÉÅíáçåë= ÅìêêÉåíäó= çå= íÜÉ
ëÅêÉÉåK===fÑ=óçì=íÜáåâ=óçì=ãáÖÜí=åÉÉÇ=íÜÉã=~Ö~áåI=ë~îÉ=óçìê=ëÉäÉÅíáçåë=ÄÉÑçêÉ=çéÉåáåÖ=~åçíÜÉê
éêçàÉÅí=ÑáäÉK

4.7.3  Some Other Chart Options

qÜÉ=ÑçääçïáåÖ=áääìëíê~íÉë=íÜÉ=ëÉÅçåÇ=íóéÉ=çÑ=ã~íÉêá~äë=ëÉäÉÅíáçå=ÅÜ~êíW==~=Ä~ê=ÅÜ~êíK===tÉ=ïáää=éäçí
~= Öê~éÜ= çÑ= ~= ÚìëÉêÓÇÉÑáåÉÇÛ= åìãÉêáÅ~ä= éêçéÉêíó= ~ë= ~= ÑìåÅíáçå= çÑ= íÜÉ= íóéÉ= çÑ=ã~íÉêá~ä= Ó= áÉ= áíë
éçëáíáçå=çå=íÜÉ=ã~íÉêá~ä=í~ÄäÉ=íêÉÉK
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pí~êí= Äó= ÅäÉ~êáåÖ= ~ää= éêÉîáçìë= ëÉäÉÅíáçåëI= ~åÇ= íÜÉå= ëÉíÓìé= íÜÉ=uJ~ñáë= íç= Åçåí~áå= íÜÉ= ÑáîÉ=ã~áå
ã~íÉêá~ä=Åä~ëëÉë=~ë=ÑçääçïëW

pÉäÉÅí==cáäÉLkÉï=mêçàÉÅí

pí~êí=~=åÉï=Öê~éÜáÅ~ä=ëÉäÉÅíáçå=ëí~ÖÉ=ìëáåÖ=íÜÉ=Ú^ää=_ìäâ=j~íÉêá~äëÛ=íÉãéä~íÉ=çå=íÜÉ
j^qbof^irkfsbopb=í~ÄäÉ

pÉäÉÅí=íÜÉ==uJ^ñáë==í~Ä=~åÇ=íÜÉå=íÜÉ==^Çî~åÅÉÇ==Äìííçå=áå=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇK==qÜáë
ïáää=Çáëéä~ó=íÜÉ=pÉí=^ñáë=Çá~äçÖI=ëÜçïå=áå=ÑáÖìêÉ=QKORK

`äáÅâ=çåÅÉ=çå==ÚqêÉÉëÛ=í~Ä==~í=íÜÉ=íçé=çÑ==íÜÉ=äçïÉê=ïáåÇçï=é~åÉI=~åÇ=ëÉäÉÅí=íÜÉ
Új~íÉêá~äråáîÉêëÉÛ=í~ÄäÉ=Ñêçã=íÜÉ=ÇêçéJÇçïå=äáëíK==qÜáë=ïáää=Çáëéä~ó=~=Åçéó=çÑ=íÜÉ
j^qbof^irkfsbopb=í~ÄäÉ=íêÉÉ=áå=íÜÉ=äçïÉê=ïáåÇçï=é~åÉK

`äáÅâ=çåÅÉ=çå=É~ÅÜ=çÑ=íÜÉ=ã~íÉêá~ä=ÑçäÇÉêë=áå=íÜÉ=äçïÉê=é~åÉI=íÜÉå=ÅäáÅâ=çå=fåëÉêí=íç
ëÉåÇ=áí=íç=íÜÉ=ÉñéêÉëëáçå=ÑáÉäÇW==`Éê~ãáÅI=`çãéçëáíÉI=cç~ãI=jÉí~äI=ÉíÅK

`äáÅâ=çå=lh=íç=Éñáí=íÜÉ=Çá~äçÖ=ÄçñK

båíÉê=íÜÉ=íáíäÉ=Új~íÉêá~ä=`ä~ëëÛ=Ñçê=íÜÉ=uJ~ñáë=íáíäÉ=áå=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇ

kçíÉ= íÜ~í= áí= áë= ~äëç= éçëëáÄäÉ= íç= éÉêÑçêã= ÚÅêçëëJí~Äìä~êÛ= íêÉÉ= ëÉäÉÅíáçåë= Ó= Ä~ëÉÇ= çå= íÜÉ= äáåâë
ÄÉíïÉÉå=í~ÄäÉë=Ó=ìëáåÖ=íÜÉ=ë~ãÉ=éêçÅÉÇìêÉK==cçê=Éñ~ãéäÉI=óçì=ÅçìäÇ=ëÉäÉÅí=~ää=ã~íÉêá~äë=íÜ~í=Å~å
ÄÉ=ÑçêãÉÇ=Äó=E~êÉ=äáåâÉÇ=íçF=~=é~êíáÅìä~ê=éêçÅÉëë=Äó=ëÉäÉÅíáåÖ=íÜÉ=mol`bpprkfsbopb=í~ÄäÉ=Ñêçã
íÜÉ=ÇêçéJÇçïå=äáëí=EÑáÖìêÉ=QKORFK==qÜÉ=mêçÅÉëë=í~ÄäÉ=íêÉÉ=ïáää=íÜÉå=~ééÉ~ê=áå=íÜÉ=äçïÉê=ïáåÇçï
é~åÉK= = páãéäó= ëÉäÉÅí= íÜÉ= éêçÅÉëëÉë= çê= éêçÅÉëë= Åä~ëëÉë= çÑ= áåíÉêÉëí= Ñêçã= íÜÉ= íêÉÉ= EÉÖ= fåàÉÅíáçå
jçìäÇáåÖFK

Select the
MaterialUniverse
table from the
Trees tab

Click on a branch,
then click on Insert
to send it to the
expression field

cáÖK==QKOR pÉí=^ñáë=Çá~äçÖI=ëÜçïáåÖ=íÜÉ=ëÉäÉÅíáçå=çÑ=ã~íÉêá~ä=Åä~ëëÉë=Ñçê=~=Öê~éÜ=~ñáëK
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kçï=ÖÉåÉê~íÉ=~=ÚìëÉê=ÇÉÑáåÉÇÛ=éêçéÉêíó=êÉéêÉëÉåíáåÖ=íÜÉ=éÉêÑçêã~åÅÉ=áåÇÉñ==j=Z=σÉäLρ==Ñçê=íÜÉ
vÓ~ñáë=çÑ=íÜÉ=ÅÜ~êí=~ë=ÑçääçïëW

pÉäÉÅí=íÜÉ==vJ^ñáë==í~Ä=~åÇ=íÜÉå=íÜÉ==^Çî~åÅÉÇ==Äìííçå=áå=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇK

pÉäÉÅí==íÜÉ=Ú^ííêáÄìíÉëÛ==í~Ä=EÑáÖìêÉ=QKOSF

pÉäÉÅí=jÉÅÜ~åáÅ~ä=éêçéÉêíáÉë=Ñêçã=íÜÉ=Çêçé=Ççïå=äáëí

açìÄäÉÓÅäáÅâ=çå=Úbä~ëíáÅ=iáãáíÛ=áå=íÜÉ=äçïÉê=é~åÉ=íç=ëÉåÇ=áí=íç=íÜÉ=ÉñéêÉëëáçå

`äáÅâ=çåÅÉ=çå=íÜÉ=ÇáîáÇÉ=Äìííçå= ==áå=íÜÉ=ãáÇÇäÉ=çÑ=íÜÉ=ïáåÇçï=Eçê=íóéÉ=“LÒF

pÉäÉÅí=dÉåÉê~ä=éêçéÉêíáÉë=Ñêçã=íÜÉ=Çêçé=Ççïå=äáëí

qÜÉå=ÇçìÄäÉJÅäáÅâ=çå=ÚaÉåëáíóÛ==íç=ÖÉåÉê~íÉ=íÜÉ=ÉñéêÉëëáçå=ëÜçïå=áå=ÑáÖìêÉ=QKOSK

`äáÅâ=çå=lh=íç=Éñáí=íÜÉ=pÉí=^ñáë=aá~äçÖ

båíÉê=íÜÉ=å~ãÉ=çÑ=íÜÉ=åÉï=éêçéÉêíóW==ÚpíêÉåÖíÜLaÉåëáíó==jm~LEjÖLã{PFÛ==áå=íÜÉ=qáíäÉ
ÑáÉäÇ=áå=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇ

`äáÅâ=çå==lh==íç=Éñáí=íÜÉ=táò~êÇK

Divide
operator

Select
Mechanical
propeties

Double-
click on
Elastic
Limit to
send it to
the
expression
field

cáÖK==QKOS dÉåÉê~íáåÖ=íÜÉ=ÚìëÉêÓÇÉÑáåÉÇÛ=éêçéÉêíó==σÉäLρ==Ñçê=vJ^ñáëK

qÜÉ= ëÉäÉÅíáçå= ÅÜ~êí= ïáää= äççâ= äáâÉ= ÑáÖìêÉ= QKOTK= = qÜÉ= Åçäìãåë= êÉéêÉëÉåí= íÜÉ= î~êáçìë= Åä~ëëÉë= çÑ
ã~íÉêá~äë=EãÉí~äëI=éçäóãÉêëI=ÉíÅFI=~åÇ=É~ÅÜ=ÅçäçìêÉÇ=Ä~ê=êÉéêÉëÉåíë= íÜÉ=ê~åÖÉ=çÑ=î~äìÉë=çÑ= íÜÉ
éêçéÉêíó==ÚpíêÉåÖíÜLaÉåëáíóÛ=Z=σÉäLρ==Ñçê=çåÉ=ã~íÉêá~äK
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qÜÉ=çåäó=ëÉäÉÅíáçå=çéíáçå=íÜ~í=ïçêâë=Ñçê=Ä~ê=ÅÜ~êíë=áë=íÜÉ=ÚÄçñÛ=ëÉäÉÅíáçåK===pÉäÉÅí=ã~íÉêá~äë=ïáíÜ
σÉäLρ=[=OMM=jm~LEjÖLãPF==~ë=ÑçääçïëW

`äáÅâ=çåÅÉ=çå=íÜÉ=_çñ=ëÉäÉÅíáçå=Äìííçå= =çå=íÜÉ=dê~éÜ=pí~ÖÉ=íççäÄ~ê

pÉäÉÅí=ã~íÉêá~äë=ïáíÜ=píêÉåÖíÜLaÉåëáíó=[=OMM=Äó=Çê~ïáåÖ=~=Äçñ=~êçìåÇ=íÜÉ=~êÉ~=ëÜçïå
áå=ÑáÖìêÉ=QKOTK

Begin
selection
box here

End
selection
box

cáÖK==QKOT _~ê=ÅÜ~êí=çÑ==σÉäLρ==îëK==ã~íÉêá~ä=Å~íÉÖçêóK

4.7.4  Selections using Functional Attributes

pÉäÉÅíáçåë= Å~å=ÄÉ= éÉêÑçêãÉÇ=ìëáåÖ= ÑìåÅíáçå~ä= ~ííêáÄìíÉë= áå= ~äãçëí= íÜÉ= ë~ãÉ=ï~ó= ~ë= Ñçê= çíÜÉê
åìãÉêáÅ~ä=~ííêáÄìíÉëK==qÜÉ=çåäó=ÇáÑÑÉêÉåÅÉ=áë=íÜ~í=áí=áë=åÉÅÉëë~êó=íç=ëéÉÅáÑó=íÜÉ=é~ê~ãÉíÉêë=íç=ÄÉ
ìëÉÇ=ïÜÉå=áåíÉêéçä~íáåÖ=íÜÉ=ÑìåÅíáçåK==cçê=Éñ~ãéäÉI=áÑ=óçì=ïáëÜ=íç=ëÉäÉÅí=~=ã~íÉêá~ä=Ä~ëÉÇ=çå=áíë
Ñ~íáÖìÉ= ëíêÉåÖíÜI= áí= áë=åÉÅÉëë~êó= íç= ëéÉÅáÑó= íÜÉ=åìãÄÉê=çÑ= äç~ÇáåÖ=ÅóÅäÉë= EÉÖ=k=Z=NMTF= ~åÇ= íÜÉ
ëíêÉëë=ê~íáç=EÉÖ=o=Z=ÓNFKKK= EpÉÉ=pÉÅíáçå=QKPKQ= Ñçê=ãçêÉ= áåÑçêã~íáçå=~Äçìí= íÜÉ=c~íáÖìÉ=píêÉåÖíÜ
jçÇÉäKF==qç=éÉêÑçêã=~=Öê~éÜáÅ~ä=ëÉäÉÅíáçåI=éêçÅÉÉÇ=~ë=ÑçääçïëK

pí~êí=~=åÉï=éêçàÉÅí=ìëáåÖ=íÜÉ=ÚjÉí~äëÛ=qÉãéä~íÉ=áå=íÜÉ=j^qbof^irkfsbopb=í~ÄäÉ

_ÉÖáå=~=åÉï=Öê~éÜáÅ~ä=ëÉäÉÅíáçå=ëí~ÖÉ

pÉäÉÅí=aÉåëáíó=Ñçê=íÜÉ=uJ^ñáë=çÑ=íÜÉ=ÅÜ~êí

pÉäÉÅí=Úc~íáÖìÉ=píêÉåÖíÜ=jçÇÉäÛ=Ñçê=íÜÉ=vJ^ñáë=çÑ=íÜÉ=ÅÜ~êí

`äáÅâ=çå=íÜÉ=ÚbÇáíÛ=é~ê~ãÉíÉêë=Äìííçå=áå=íÜÉ=dê~éÜ=pí~ÖÉ=táò~êÇ=EÑáÖìêÉ=QKOUF

vçì=Å~å=ÉáíÜÉê=ìëÉ=íÜÉ=ÚÖäçÄ~äÛ=éêçàÉÅí=ÇÉÑ~ìäí=é~ê~ãÉíÉêë=Ñçê=Éî~äì~íáåÖ=íÜÉ=ÑìåÅíáçå~ä=~ííêáÄìíÉ
Ec~íáÖìÉ=píêÉåÖíÜ=jçÇÉäFI=çê=óçì=Å~å=ÇÉÑáåÉ=~=ëÉí=çÑ=é~ê~ãÉíÉêë=Ñçê=ìëÉ=çå=íÜáë=ëí~ÖÉ=çåäó=EëÉÉ
pÉÅíáçå= PKPKVFK= = fÑ= óçì= ìëÉ= íÜÉ= éêçàÉÅí= ÇÉÑ~ìäíëI= íÜÉå= áÑ= íÜÉëÉ= ~êÉ= ìéÇ~íÉÇ= ~í= ~åó= íáãÉ= áå= íÜÉ
ÅìêêÉåí=éêçàÉÅíI=íÜáë=ëÉäÉÅíáçå=ÅÜ~êí=ïáää=~ìíçã~íáÅ~ääó=ÄÉ=ìéÇ~íÉÇK

fÑ=íÜÉ=ÚmêçàÉÅí=aÉÑ~ìäíëÛ=ÅÜÉÅâ=Äçñ=áë=ÅÜÉÅâÉÇI=íÜÉåW

EáF íÜÉ=éêçàÉÅí=ÇÉÑ~ìäí=é~ê~ãÉíÉêë=ïáää=ÄÉ=ìëÉÇ=Ñçê=Éî~äì~íáåÖ=íÜÉ=ÑìåÅíáçå=Ñçê=íÜáë=~ñáë=çÑ
íÜáë=ëÉäÉÅíáçå=ëí~ÖÉ=Eóçì=Å~å=ìëÉ=ÇáÑÑÉêÉåí=é~ê~ãÉíÉêë=Ñçê=É~ÅÜ=~ñáë=áÑ=óçì=ïáëÜFX

EááF ïÜÉå=óçì=bÇáí=íÜÉ=é~ê~ãÉíÉêë=E~ë=ëÜçïå=çå=íÜÉ=êáÖÜí=çÑ=cáÖK=QKOUFI=íÜÉ=éêçàÉÅí=ÇÉÑ~ìäí
é~ê~ãÉíÉêë=ïáää=ÄÉ=ìéÇ~íÉÇK



Chapter 4  SELECTOR Quick Start 29

fÑ= íÜÉ= ÚmêçàÉÅí= aÉÑ~ìäíëÛ= ÅÜÉÅâ= Äçñ= áë= åçí= ÅÜÉÅâÉÇI= íÜÉå= íÜÉ= é~ê~ãÉíÉêë= ïáää= ÄÉ= ìëÉÇ= Ñçê
Éî~äì~íáåÖ=íÜÉ=ÑìåÅíáçå=Ñçê=íÜáë=ëÉäÉÅíáçå=ëí~ÖÉ=çåäóI=~åÇ=íÜÉ=ÇÉÑ~ìäí=î~äìÉë=çÑ=íÜÉ=é~ê~ãÉíÉêë=ïáää
åçí=ÄÉ=~ÑÑÉÅíÉÇK

`Ü~åÖÉ=íÜÉ=é~ê~ãÉíÉê=î~äìÉë=áÑ=óçì=ïáëÜ

`äáÅâ=çå=lh=íç=Éñáí=íÜÉ=^ñáë=m~ê~ãÉíÉêë=Çá~äçÖI=~åÇ=lh=íç=éäçí=íÜÉ=ÅÜ~êí

Plot ‘Fatigue Strength
Model’ on the Y-axis

Edit the parameter values
used to evaluate the function

If this box is checked, the project default parameters will
be used to evaluate the function.  The project defaults can
then be edited in the Axis Parameters dialog

cáÖK==QKOU pÉííáåÖ=íÜÉ=é~ê~ãÉíÉêë=Ñçê=éäçííáåÖ=~=ÅÜ~êí=ïáíÜ=ÑìåÅíáçå~ä=Ç~í~K

^=ÅÜ~êí=äáâÉ=íÜ~í=áå=ÑáÖìêÉ=QKOV=ïáää=~ééÉ~êK==fí=ëÜçïë=íÜÉ=Ñ~íáÖìÉ=ëíêÉåÖíÜ=çÑ=ãçëí=çÑ=íÜÉ=jÉí~äëI
jÉí~ä=j~íêáñ=`çãéçëáíÉë=~åÇ=jÉí~ä=cç~ãë=EíÜÉ=ÅçåíÉåíë=çÑ=íÜÉ=jÉí~äë=ëìÄëÉíF=áå=íÜÉ=Ç~í~Ä~ëÉI
Éî~äì~íÉÇ=~í==k=Z=NMT=ÅóÅäÉë=~åÇ=~=ëíêÉëë=ê~íáç=çÑ=o=Z=ÓNK==j~íÉêá~ä=ä~ÄÉäë=Ü~îÉ=ÄÉÉå=~ÇÇÉÇ=~åÇ
íÜÉ=òççã=ÑìåÅíáçå=ìëÉÇ=íç=áãéêçîÉ=íÜÉ=~ééÉ~ê~åÅÉK

kçíÉ=çå=iáãáí=pÉäÉÅíáçå=pí~ÖÉëW

fÑ= óçì= ïáëÜ= íç= éÉêÑçêã= ~= äáãáí= ëÉäÉÅíáçå= ëí~ÖÉ= EëÉÉ= pÉÅíáçå= QKSKOF= ìëáåÖ= ÑìåÅíáçå~ä= Ç~í~I= íÜÉ
î~äìÉë=çÑ=íÜÉ=é~ê~ãÉíÉêë=ìëÉÇ=áå=íÜÉ=ëÉäÉÅíáçå=Å~å=ÄÉ=ÉÇáíÉÇ=ìëáåÖ=íÜÉ=mêçéÉêíáÉë=Äìííçå=~í=íÜÉ
íçé=çÑ=íÜÉ=iáãáí=pí~ÖÉ=ïáåÇçï=EÉÖ=ÑáÖìêÉ=QKNUFK

4.7.5  Saving Material Properties and Results

vçì= Å~å= íê~åëÑÉê= íÜÉ= ÅçåíÉåíë= çÑ= íÜÉ= =^ííêáÄìíÉë= = çê= =oÉëìäíë= = ïáåÇçïë= íç= ~å= ÉñíÉêå~ä= ÑáäÉ= ~ë
ÑçääçïëW

j~âÉ=íÜÉ=a~í~ëÜÉÉí=táåÇçï=çê=íÜÉ=pÉäÉÅí=ïáåÇçï=~ÅíáîÉ=Äó=ÅäáÅâáåÖ=çå=áí

pÉäÉÅí===bÇáíL`çéó==íç=Åçéó=íÜÉ=ÅçåíÉåíë=íç=íÜÉ=ÅäáéÄç~êÇ

léÉå=~åçíÜÉê=táåÇçïë»=~ééäáÅ~íáçå=J=ëìÅÜ=~ë=~=ëéêÉ~ÇÓëÜÉÉí=çê=ïçêÇ=éêçÅÉëëçêK

pÉäÉÅí==bÇáíLm~ëíÉ==áå=íÜÉ=ÉñíÉêå~ä=éêçÖê~ã=íç=áãéçêí=íÜÉ=ÅçåíÉåíë=çÑ=íÜÉ=ÅäáéÄç~êÇK
qÜÉ=Ñçêã~í=çÑ==íÜÉ=ÉñéçêíÉÇ=Ç~í~=ïáää=ÇÉéÉåÇ=çå=íÜÉ=Å~é~ÄáäáíáÉë=çÑ=íÜÉ=ÉñíÉêå~ä
éêçÖê~ãK
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cáÖK==QKOV dê~éÜ=çÑ=c~íáÖìÉ=píêÉåÖíÜ=EÉî~äì~íÉÇ=~í=kZNMT=ÅóÅäÉë=~åÇ=oZJNF=îë=aÉåëáíóK

4.7.6 Exporting data to Finite Element or CAD programs

qç=Éñéçêí=ã~íÉêá~ä=éêçéÉêíó=Ç~í~=íç=~=cáåáíÉ=bäÉãÉåí=éêçÖê~ãW

içÅ~íÉ=íÜÉ=ã~íÉêá~ä=çÑ=áåíÉêÉëíW==Äó=ÅäáÅâáåÖ=çå=~=ÄìÄÄäÉ=çå=~=ÅÜ~êíI=çê=Äó=äçÅ~íáåÖ=áí=çå
íÜÉ=j~íÉêá~äë=í~ÄäÉ=íêÉÉ=áå=íÜÉ=_êçïëÉ=ïáåÇçï

pÉäÉÅí==cáäÉ=L=bñéçêí==oÉÅçêÇ ==

pÉäÉÅí=íÜÉ=Ñçêã~í=Ñçê=Éñéçêí=áå=íÜÉ=bñéçêí=oÉÅçêÇ=Çá~äçÖ=EÑáÖìêÉ=QKPMF

`äáÅâ=çå=íÜÉ=pÉííáåÖë=Äìííçå=íç=ëÉí=íÜÉ=bñéçêí=pÉííáåÖëKI=~åÇ=ÅÜççëÉ=ÉáíÜÉê=íç=çìíéìí=íç
`äáéÄç~êÇ=çê=íç=cáäÉK==cçê=Éñéçêí=íç=ÑáäÉI=ëéÉÅáÑó=íÜÉ=ÑáäÉ=å~ãÉ

`äáÅâ=çå=lh=íç=Éñáí=íÜÉ=bñéçêí=pÉííáåÖë=Çá~äçÖI=íÜÉå=lh=áå=íÜÉ=bñéçêí=oÉÅçêÇ=Çá~äçÖ=íç
éÉêÑçêã=íÜÉ=ÉñéçêíK

kçíÉëW

EáF låäó=çåÉ=êÉÅçêÇ=Å~å=ÄÉ=ÉñéçêíÉÇ=~í=~=íáãÉ

EááF cçê= íÜÉ= `bp= Q= êÉäÉ~ëÉI= íÜÉ= ~î~áä~ÄäÉ= çìíéìí= ÑáäÉ= Ñçêã~íë= ~êÉ= ÑçêW= = ^_^nrpI
^kpvpI= k^pqo^kI= m^qo^k= ~åÇ= molLbåÖáåÉÉêK= = líÜÉê= Ñçêã~íë= ã~ó= ÄÉ
~î~áä~ÄäÉ=çå=êÉèìÉëíK==bã~áäW=ëìééçêí]Öê~åí~ÇÉëáÖåKÅçã=Ñçê=ãçêÉ=ÇÉí~áäëK

EáááF få=ãçëí= Å~ëÉëI= íÜÉ=ã~íÉêá~ä= Ç~í~= áë= ~ëëìãÉÇ= íç= ÄÉ= ~= äáåÉ~ê= ~åÇ= íÉãéÉê~íìêÉJ
áåÇÉéÉåÇÉåíK= = pçãÉ= çÑ= íÜÉ= ÑáäÉ= Ñçêã~íë= ~ääçï= Ñçê= íÜÉ= éä~ëíáÅ= çê= ~åáëçíêçéáÅ
ã~íÉêá~ä=ÄÉÜ~îáçìê=íç=ÄÉ=ãçÇÉääÉÇK==få=íÜÉëÉ=Å~ëÉëI=íÜáë=áåÑçêã~íáçå=áë=ÉñéçêíÉÇK

EáîF råäÉëë=íÜÉ=ÑáäÉ=Ñçêã~í=êÉèìáêÉë=~=é~êíáÅìä~ê=ëÉí=çÑ=ìåáíëI=íÜÉ=Ç~í~=áë=ÉñéçêíÉÇ=áå
íÜÉ= éêÉÑÉêêÉÇ= Ç~í~Ä~ëÉ= ìåáí= ëóëíÉãI= ìëáåÖ= íÜÉ= ÅìêêÉåí= åìãÄÉê= çÑ= ëáÖåáÑáÅ~åí
ÑáÖìêÉëK==fí=áë=êÉÅçããÉåÇÉÇ=íÜ~í=~=ÚÅçåëáëíÉåíÛ=ìåáí=ëóëíÉã=áë=ìëÉÇK

EîF pÉÉ=ÑìêíÜÉê=ÇÉí~áäë=áå=íÜÉ=çåJäáåÉ=eÉäéK
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Select the file
format, then
click on Settings

Select the
export
location

Specify the
filename if
required

cáÖK==QKPM bñéçêíáåÖ=ã~íÉêá~ä=éêçéÉêíó=Ç~í~=íç=~=cáåáíÉ=bäÉãÉåí=éêçÖê~ãK

4.8  Concluding Remarks
qÜáë=nìáÅâ=pí~êí=Ü~ë=ÖìáÇÉÇ=óçì=íÜêçìÖÜ=ëçãÉ=çÑ=íÜÉ=ãçêÉ=áãéçêí~åí=ÑìåÅíáçåë=çÑ=pbib`qloI
áå=~=ê~íÜÉê=ÅçåÇÉåëÉÇ= Ñ~ëÜáçåK= = =qÜÉêÉ=~êÉ=ã~åó=ãçêÉ= ÑÉ~íìêÉë= íÜ~í=Ü~îÉ=åçí=ÄÉÉå=ÇáëÅìëëÉÇK
vçì= Å~å= äÉ~êå=ãçêÉ= ~Äçìí= íÜÉ= éêçÖê~ã= Äó= ÖçáåÖ= íÜêçìÖÜ= íÜÉ= qìíçêá~äë= áå= íÜÉ= çåJäáåÉ=eÉäé
ëóëíÉã= EëÉÉ= ëÉÅíáçå= QKOKPF= çê= Äó= êÉ~ÇáåÖ= íÜÉ= rëÉêÛë= oÉÑÉêÉåÅÉI= áå= íÜÉ= eÉäé= ëóëíÉãI= ïÜáÅÜ
ÇáëÅìëëÉë=~ää=çÑ=íÜÉ=Åçãã~åÇëI=ÄìííçåëI=ïáåÇçïë=~åÇ=Çá~äçÖ=ÄçñÉë=áå=ÇÉí~áäK

tÉ=êÉÅçããÉåÇ=íÜ~í=óçì=~äëç=êÉ~Ç=~Äçìí=íÜÉ=ëÉäÉÅíáçå=ãÉíÜçÇçäçÖó=ìåÇÉêäóáåÖ=pbib`qlo= áå
íÜÉ=_~ÅâÖêçìåÇ=oÉ~ÇáåÖ= ëÉÅíáçå=çÑ=`bp= fkabmqeK= = =_ìí= ÑáêëíI= óçì=ãáÖÜí= äáâÉ= íç= ÉñéäçêÉ= íÜÉ
ëóëíÉã=~=äáííäÉI=íç=ÄÉÅçãÉ=Ñ~ãáäá~ê=ïáíÜ=íÜÉ=ÑÉ~íìêÉë=íÜ~í=Ü~îÉ=ÄÉÉå=áåíêçÇìÅÉÇ=ÜÉêÉI=~åÇ=ÉñéäçêÉ
çíÜÉêëK= = =tÉ=ÜçéÉ=íÜ~í=óçì=ïáää=ÑáåÇ=íÜÉ=êÉã~áåáåÖ=ÑÉ~íìêÉë=áåíìáíáîÉ=~åÇ=É~ëó=íç=ÇáëÅçîÉê=~åÇ
ìëÉK
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