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Introduction
Zl]

Visual-XSel is both, a powerful software to create a DoE (Design of Experiment) as well

as to evaluate the results, or historical data. After starting the software, the main guide shows

the direct access to the important functionality. Above the item Statistical Experiments, there is

the System Analysis. It is possible with this method to find out the important factors for a DoE,

by using mind maps.
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More information to the statistical background one can find under:
www.weibull.de/COM/Statistics. pdf

To use the System Analysis, please have a look to:
www.weibull.de/COM/System_Analysis.pdf

If you first join the program, it is recommended to use always the main guide (select the
menu item File / New if the guide is not visible). Later one can use also the menu
Statistics or the icons below.

Please ask for a test version via info@crgraph.de

On the following pages the most important steps are shown. First use the Statistical
Experiments from the Main-Guide
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The first step to create a DOE is to | | Visual-xsel Experiment X
define the Factors (parameter). Push Define | Response | Desion | Ad | Options |
the button Quantitative for continuing .
measurable factors, or Categorical for Define new factor Factors J _ Mame Quanttative
factors described by text. The names @ Quantiative 2| [StmRod 11000; 4500
hd 5000 Level i
should not be longer than 20 chars. 432 Camgorin x| |Srackbole frcao. 10000, oo [
PistonPole [S0000; 400000

Type for each factor the levels of the & #——sssicsies— | o
combinations and use optional a Unit. _

| Effects 4 mehr ..
If Difficult control is selected the order Uit
of the experiments is created with as ' [ Dffeut contro Hint: Please have a look to
few changes as possible are neces- |——> ™ Last actor as the green triangles (if visible),
sary. | - :“:‘“'”” where the next input is

araware
The option Last factor as.. means, that
the combinations of all factors before T N
will repeated depending on there levels. | |f Hardware is selected for some factors later on a list
can be shown of parts to provide.

Under the button Effects a little library —
of the most important physically effects ects [ Parameters X
is available. Own factors can be added Title (Selection) =i
here. Use a double click to use a selec- Ambient temp Q;:ﬁ]
ted item, which is then shown in the Phys. ftechn. effects s
Title. P T ———

H H H H Moment Self_heating
This library is also a good check-list, so Shoke Tomp. cycin
that no factor is forgotten in your pro- Speed Boiling temp
: Pressure Coldness
JeCt' Flow Freezing point

Electricity
Energy
Heat w
Via the rubric Response, one or more “Y” can be defined for the results of the DoE.
The next step is to define the Model | | Visual-xsel Experiment X
and the Type of the experiment. In this Define | Response Design | Adj | optons |
example a quadratic model with inter- ¢ ol
actions is selected (this is sometimes Sl ] Lnear
called Response-Service-Model). E;:ELPME 4 C interactions 1A
o . DameTube
< StiftaRod DampRod —
Also cgrtam triple interactions can also <——suaeenas Nomtevss: ] ek
be defined. StifinRod*TrackPole ks el
StiffnRod*PistonPole _(‘_J StffnRod ey 5
i ] T
: . : SempRod-Sta T
The standard-type is D-Optimal, which DampRod TrackPole ——
allows the most options. If the used type DTS
is not suitable for the model or the Siseiidnigltn Typs— o b eslof Gk ot
. i T i &8 central
number of factors, you .WI|| get a mes- ShGamtite g: wdl %?F o
sage later, or some options are grayed aibobinduioss "

t S:f:nnﬂ;d?\z ampTube @'f‘ Defintive Screen. @F Box Behnk.
out. DampRogd"2 (7] € Placketi Burmer g € hixed
Right below the number of experiments —roroe= @ :
is shown + 3 for the number repetitions. RS = | e
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On the next page it is possible to define | | visual-xsel Experiment X
Constrains. Maybe there is a technical e Emeree| o [ ik | optons |
restriction, which is not possible. In the o _
shown example the StiffnRod=4500 F;ff‘”;:mb'";“::m s Constrents
cannot be tested in combination with T & =
DampRod=30. But DampRod=15 is =00 o 1 et
possible. To fix this constrain, push the stfiiRod ]
button New, which is below of the List. < @ zezs ¢ T ignt bottom

1000 3 ot . EI Left bottom
Note: - m StiffnRod=DampRod

. . . . [ inadmissible ~ |DampRed v _

The view of the Factor combinations is Elusceace @ [0 C P73 stimRossDanpRog

only possible for quantitative factors

and for D-Optimal design. . ’ ﬂml 2

List

o7 DampRod - StiffnRod

Conditioned constraint
[ Definition above E
T:lnryr use if

Hint: Constrains can be combined with
other conditions, so that only an edge
will be excluded from the DoE.

Under the rubric Options you can | |Viual-Xsel Experiment X
define additional experiments for D- 4 ;.| response | oesion| Ach
Optimal design to ensure that the p-
values can be calculated in the EESEEEE Hiscelaneous
evaluation later on. The minimum is 1. e = preadsneet:  [Bperment |
—{ s g

Inclusions

™ Include existing experiments.

Under Additional you can define
repetitions with the same factor values 1
to determine the so called “pure error”.
This is needed to get the information of
the inaccuracy of the measurement-
procedure (equipment).

Alternatively Repetitions for each trial ‘4  repettions

Additional in sheet: T1 -

Low levels 0 = if shest "Expeniment”, then rename it

Central-points 3 =
Upper levels 0 =

can be set. Under the button calc it is Number. [ e ’E‘ ] Candidate-Set D-Optimal

possible to calculate how much trials [ nebeneinander & All combinations (ful-factorial)

are needed to detect the effect sure. " Selection fromsheet: |11 S
Sum

Total number experiments 33+3

Especially for D-Optimal designs, a

; ; i Hint: For D-Optimal designs a pre-
}[/ery Implorta;t fee.ltl,:.re s the pOSSIbII;ty defined table can be used, from
O use alreacly existing measurements. which the algorithm will try to get the
Use Inclusions and define the table best determinant. This is an alterna-
where are these results. The column- tive to constrains, may be if complex
names must be in the same order like restrictions with categorical factors

in the list before (first col. is always no.) are excluded from the sheet.

Now start to create the plan with button < Terms 27 Canddates: 729
Create. If D-Optimal is selected the ite- et g
rations begins. B

Total time: Omin 225
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i i i A B C D E F G H =
Flna”y the table with the DoE matrix is No| StifnRod DampRod Stabi| TrackPole PistonPole DampTube Y
shown, where the empty column for the 1 2750 19 12500 5750 225000 210000
“response” have to be f|||ed 2 1000 8 20000 1500 225000 210000

3 4500 8 5000 5750, 50000 400000
4 2780 an Lann 1nnnn Annnnn 240nnn

The next step is to evaluate the results. For this please use
www.weibll.de/COM/Data_Analysis.pdf
If there are any suggestions or hints about this short introdution, please give us a feedback to

info@crgraph.de



