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Visual-XSel 20.0

Lifetime Tests
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U™ Measure. Sys. Analysis Process Capability Control Charts

The 3 versions of Visual-XSel 20:

Entry-level version with Full statistics, Weibull- Additionally up to 255 param
statistics and Excel- analyses, DoE and Process- y up . P ’
. L for data analysis and FTA
extensions Capability

Detailed functions and price list: crgraph.de/downloads/software/Versions.pdf
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The Main Guide shows three important statistical methods: DoE, Reliability and Capability analyses. A pre
investigation for DoE is to find the relevant parameters with the System Analysis.

Most of the methods are available as templates. The calculation methods are open source, can be viewed and
easily modified.

CHCELCE This icon starts the
=== ) .
CHCECE Main Guide

Further dialogs ~ Templates Help & detailed PDF

: : . . " DoE & Data evaluation
System Analysis 2SIQ xperime L ]

= - = " <
Life time Tests o sis - e sis Rellablllty & Weibull

=
U™ Measure. Sys. Analysis /' N Process Capability . Control Charts ! Capablhty
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Detailed profiles with introduction to the methods and subsequent program descriptions can be found under the
links shown

Dj-c System Analysis

www.welbull.de/COM/System Analysis.pdf

www.welbull.de/COM/Design of Experiment.pdf
www.welbull.de/COM/Data_Analysis.pdf

Weibull Analysis Fault Tree Analysis

=l i

Life time Tests

www.welbull.de/COM/Life _Time Tests.pdf
www.welbull.de/COM/Weibull _Analysis.pdf

www.welbull.de/COM/Fault_Tree Analysis.pdf

= . =
F—_- : Upk

=

Measure. Sys. Analysis Process Capability Control Charts

www.welbull.de/COM/Measurement System Analysis.pdf
www.welbull.de/COM/Process Capability Studies.pdf
www.welbull.de/COM/Control Charts.pdf
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Data and representation . e oy G

An Excel-like spreadsheet is available on the left, whose width is automatically aligned with the data, or can be
adapted manually. On the right there is the main window for all diagrams, output etc. The representation is exact that
what you get

at printing out.

Quick access to the Clear and simple Graphics and output are displayed
.- Mmostimportant Ribbon Bar r= as they appear in the printout.
: functions 1 1 Easily export, e.g., to Powerpoint
H 1 1
28 visual-Xsel 200 - lmmple,Mulueg.vxinJ : : - o 3
File Edit Inset Dota Calculate mtm Options  Help \ 4 1
EECES By A o P "{'@ pm  FmeEJsx :
—Beaxmlmmmnmwm Toos  Macro Bry ses® = Ai: %: 1 @ 9
o Project  __ __ight from Fki. graph ! ) A 1
ﬂ Excel-like |x v & s I | — IV |
] c Jl o | 1% ultiple Regression
SpreadSheet _Stabi | TrackPole Piston Response versus factores
: Al =(>6338326)7Dmpﬂod-19 S 166855)»5"“““'275“ + 060643 StifnR - 2750 DampRod - 19 + 1054262 [StiNnR'ZTSU]?
1 : 1 : 1750 i 1750 1 . L amm )
1

variable width

| I

15

16

17 . =
= 2500 i Stabi = 12500 e

2500 50004% 00 : TrackPole = 5750 <

] i%: :m ;ggf _E3| PistonPole = 225000

2 | % _—
e Z000 - DampTube = 210000
(23 2500 000 arsn <

(24| 2500 5000/ 4750 .

2| 2500 5000 4750 .

(26| 2500 5000/ ﬂiﬂ‘:

21 2500 5000, 4750

2 2500 | s000] 4750 ox

E) 1000/ 30 5000 1500 B

30 qqu{ 30 200000 1500

n 4500 30} 5000 10000

1 1000, 30 200000 10000

] 4500 30/ 50000 1500«

s 1000 30 20000 1500

35 1000 30 _SMB_Q‘ I

» &

4500 8 200000 10000
| o|m[71] 72 | 72 | sheett | wreareto | wRRe:

£

S |

Easily switch to Excel with everything you are used to




I Data ICalculate Statistics Options Help

ii¥] Frequencies + Filter ...

Delete empty cells (rows)
X Delete cells complete

Delete duplicates

Search formula for cell

g9 Rearrangedata.. grm—m—m————————
& Edit data with MS-Excel €==========
dhe Classify., €===————————————

Enumerate equal cells
A8 Columns calculation ...

Text structure from indentations ... = ===—=

Define data-range for templates
Show defined data-range for templates
Cell Name...

Show all hidden sheets

r= Quick data rearrange-
ment, much easier than
Pivot

You can easily switch
between Excel and
Visual-XSel in order to
be able to use all the
usual functions

Creates an outline from
indented texts from which
structure diagrams can be
displayed

There are powerful editing functions for the table, for example for classifying data or building groups for
characteristics

Calculate I Statistics Options Help

B Calculator ...
[kg] Unit conversion ...

M, Groups of characteristics - cross table ... < ==
@ Random numbers ...

Differentiate 4

3€ Solver, Goal Seek, etc. in Excel ...

Sum for Program ...
Mean for Program ...

Program-loop for marked range ...

Add Ins

All of Excel’s usual
functions can simply
continue to be used




Click on the first row, or mark the column, a filter symbol appears

Depending on the data, a frequency distribution
is shown (numerical are classified here).

D E F G H
:kPole PistonPole  DampTubgAccel

4750 210000 69000 949469 —
4750 210000 69000 8.08628 | anif
4750 210000 63000 7.23335

4750 210000 63000 667517

4750 210000 63000 628572

4750 210000 63000 6,00264

4750 210000 69000 578746

4750 210000 69000 561431

4750 210000 69000 6,18275

4750 210000 63000  5.8643

4750 210000 RANNN. R ATA1T

The statistics below show
the most important
charac-teristic values as
well as a statistical test for
normal distribution.

1
1
1

Accel

classified list v

Pé.ga!.ﬂ

v 35 B

v 4 o:

¥ 45 o

v & ]

vV 55 [

vV B [—

vV 6.5 —

v 7 s

v 75 e

v 8 m:

v 9 0

v 95 Oz

Statistics

-
a8l 3l
— “If Filter
f* Selection
" Conditioned fitter
F= =
7 ound |7 oder
| =l =

o Delete fittered rows

«=p Reset fiter

= Mormal distrib.

= Log normal

" Weibul

n=54 Min=33711 Max=9,6533 Range = 62822
Mean = 6,0752 StDev =1,3747 Median = 6,1647 classWdth = 0,5

Distribution "confirmed™ (pval = 0,095)

click here to
copy the
results to the
clipboard
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Calculate | Statistics  Format  Options  Help
¥y Statistik Summary 3
S L I\ statistical distributions... 3
& | & 88 Hypothesis tests ...
Sample size... 4
ameter {3 DoE Experiment
StatSummary *
L B Correlation 4
Eli i i
[,.nj Data analysis / Regression ...  con -
oy ANOVA ...
[~ Confidence 95%
M, Cross table + Chi® test ...
Cluster analysis ...
[~ 10% Quantil
[~ 16% Quantil %‘
[~ 90% Quantil §
[ Min [~ 84% Quantil
A B
W M [~ Skewness
I: ax - ) @_ 1 Diameter
v centered with -3 2  |Mean 18,217
r i 3 |StdDef 0,025093
Sempleszen 4 |Median 15,22
5 [Min 15,145
6 |Max 15,245
oK I Exit Select all - M- oA




When pasting data from the clipboard, data columns can be selected and or rearranged if there are more than 2 columns of data on the
clipboard (equal to Edit / Paste contents / transform before paste )

i

Clipboard 2
Rearrange
% € Take all
= (s ol " Exchange columns
b e s
1000] s 5000 4750
1500, 8 $000! 4750
A preview shows the ======== e gl - -
contents of the clipboard ml e
4000, B 4750
4500 8| 5000/ 4750
Wanted columns can T
be selected or omitted._ __ S E
Transfer is done in the ¥ 14 Tnago
order in which the B T
W17 Aceat

check boxes are set

To change the order, deselect all
and select them one at a time

m deltnpwwl ﬁhlghor]

Exit | ellptyoollabwefl

[¥ Show content of clipl

if more than 2




‘The icon bar

The most important statistical methods

r‘ﬁ}'
i

- - () T
ek B & | T
Diagram Weibull Evaluate DoE  Analyse Six Sigma Tools Macro Draw
- g ,’ “ \ AN
x” 4 1 1 p N
’ 1 \ \ .
/ \
r ’ ] \ \ AN
G ) ‘ ' \ \ .
- / ] \ \ \
/s ] 1 \ \
'Iype Grid / K \ \ ‘
¥ H \ N\
i \ \ \NxOOo i
N A / \ \
W I \ \ T N & o @0 @
Regression  Discrete  Hypothesis  Capabiity 1 \‘ \<
' \
A \
1
Ishikawa Cause Eff. Evaluate  Intensity FTA RGB '

The icons Weibull and DoE are described in separate sections




[E] Guide hypotheses ...

ﬁ_\ Test of normal-/Weibull-distribution (non classified)

Test of mixed distribution
Test of outliers (normal distr.)

©? F-Test ( variance) ...
ﬁ t-Test (mean) ...
& Multi-t-Test Simultan Tukey ...

More....

Evaluate ANOVA Regression  Discrete  Hypothesis  Capabilty
- 1 1 \ N

-~ ll 1 (N $
£ ANOVA OneWay (ul=p2)... &« 1 i
£ ANOVA One Way (balanced pl=p2=p3..) .. ,' 1
8 ANOVA OneWay (u1=p2: pl=p3; p2=p3) .. ! v
«f ANOVA Two Way (tabular x1x2-y) .. ! Cross table + Chi” test ...
f ANOVA Two Way (balanced y - x1x2x3..) .. I Discrete Regression (response with t
¥ ANOVA Two Way ( nested y - x1x2) .. ,'
B Modell-ANOVA (- x1x2x3..) L4

=] Analysis Guide...

ﬁ Multiple Regression manuel ...

Regression (straight-line) via diagram ...
Multiple Regression full auto ...

PLS Partial Least Square (correlating data) ...

Discrete Regression (response with two levels) ...

Neural Networks ...

== Use all data-rows for model
For rows mean+std-dev right beside
Repetitions from columns to rows

Model-values in sheet
Normalized data table -1..+1

B8 Reset model

t-Test (one sample) ...
” t-Test (two samples normal) ...
B8 Multi t-Test ...

g y-Test (two samples non normal) ...
Sign test (one sample) ...
Sign test Wilcoxon (one sample) ...

ﬂ Mood's Median Test (more samples, median) ...
Kruskal Wallis Test (more samples, ranking) ...

4> MSA Overview

MSA continuous measurements
MSA discrete measurements
MSA ordinal scaled ...

More ...

-

/¥ Guide process capability ...
Machine capability Cm/Cmk ...
Process perfomance Pp/Ppk ...
Process capability Cp/Cpk
More ...

Tolerance specification

02 F-Test (two samples normal) ...
Levenes Test (more samples all distr.) ...
Bartlett Test (more samples) ...

Binomial-Test ...
Poisson-Test ...

g4 Chi® cross tab test ...
Chi® multi cross tab test ...
Chi* homogeneity test ...

More tests ...
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uc 11907,05
y Y 8 e 507
_lkh [ ... N e S y Ll 7 gy L 2 T g
con bar Six Sigma S F e :
= =3 _ kw - | MJ AL A al NENESR a1
The most important Six Sigma and DFSS methods
Six Sigma
= o L
‘ Project charter ... D Rkt . Te~o
1 ) ; ~
Project  Requirem. Concepts Risk-Anal. Creativity Ssao | Seam
RASIC .. ' < ~<a per
Stakeholder - Analyse /’ \ S mZ.
S \ ~
Gantt development ... e “ Sso
Gantt problem solving ... ,’ “ s\\ N
4 1 ~ - «
siPOC .. ’,, “ ~ ::::;anolys-ls
Design Scorecard ... e \ R
/ \‘ P-Diagramm ...
List of open Points ... ’I’ \‘ EMEA ...
» ¥ DRBFM....
VoC [ Voice of Customers) ... AHP single stage ...
CtQ ( Critical to Quality ] ... AHP double stages ...
QFD ( Cuality Function Deployment ) ... AHP criteria+assessment ...
SWOT (Strengths, Weaknesses,, ... ... Pugh-Matrix ...
Affinity diagram .. Moerphelegical box ...

Kano Model ...
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The calculator v A TR I3 g e - ﬁ

The alphanumerical calculator with special

functions
Constants *
Constants ¢ Physical " Program specific
| =] =
."_’) ';2;14;25;12';’2; Use const.
4,29,30685
Koy =1,380862E-23 New constant
= m? T 8E4188E12 Q
Toon EE q kg «c €c, ﬁ,zﬁa&mas Formula
+=6,672E-11 Laki lib
Library Parameter Units  Const ;:;MS17“921453 ibrary
1 F;'rm 5 Formula-Library X
l_,_ Alphanumeric Calculator ::,1“;516960566&27 S— — & Loy iown
. e ) =
1 s InertiaMoments
5|2 T 1 = - meyral;me
2 bl I e ovsment
y=1-le?2 CSSH}I}ITJ[[ ]] | T |
Tantpp ] % @ |
Sirl[ | {— Bayes, Reliability without failures mhc
?:,i[r ]1 o| ® T - ® Supports
=== |y=1er(52p2 L &l R = tonfr-p Feiase W
l 25 ; SwingSystems
1 0,99326205 1 ‘ |— Bayes, Statistical assurance without failures |
1 1 [ n01)~Lvrb] b
1 Copy result Help 1 1 pus 00 1o
: | | 1 i | —Bayes, necded test parts . B g = e
1 1 1 A R
1 1 1 " TR w6 U 6 5
. . . . . I e g F3
The input is done as in a fully Available math. functions —==I The most recent e BEg ©
deflnt_ad formula. At the l:')eglnnlng, can be accessed under entries can be - [L}np-p‘}];
a variable for the result is needed, the symbol Sin retrieved here o+t ta(R) el
here y: 5 Interpreter or into the main window
< I > & ?
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Statistical methods/functions . P pp—— G

There are three ways to apply statistical methods.

Diagram-functions Internal functions Templates

e.g. test of normality,
hypothesis of equality with
Boxplot or test of normality

= Select Diagram

ol G e | 25 (K

Delete  AddDiagr.  Type

Normal-Distr.  Log-Normal Weibull

|v Distribution-curve

|V Density-function

More param. in Spreadshest Statistics/Stat Summary

to selected distrib.

e.g. calculation of distribu-
tions, DoE, regression,

sample size, etc.

= Select menu Statistics

[Statistics | Format ~ Options

He

Ko Statistik Summary
[\ Statistical distributions...
“ Hypothesis tests ...

Sample size...
{3 DoE Experiment

BE Correlation

B Data analysis / Regression ..
sh ANOVA ...

[, Cross table + Chi® test ...
Clister anaheeic

e.g. hypothesis-test, or
Weibull-Analysis.

= Select menu

File/Templates
File Edit Insert
Mew |E
(53 Open... Strg+0 (3 ‘
Add file or sheet ¥ ligma T
File manager 4
pom—m——
Bxamples... Experiment ...
B save Data Analysis...
Save as.. i
Life time tests...
T Bxport _
Send to... Weibull ...
Fault Tree Analysis...
Mew
Close diagr Measurement System




Examples for diagram functions Gby67 | r;“!gﬁr--@ -

___ - S > W .

Examples from the diagram functions are shown first

Diagram-functions

e.g. test of normality,
hypothesis of equality with
Boxplot or test of normality

= Select Diagram

Normal-Distr.  Log-Normal Weibull

¥ Distribution-curve
[ Density-function IMormal-Distrhutiun vI
I~ Show median and st I iation

More param. in Spreadshest Statistics/Stat Summary

Internal functions

e.g. calculation of distribu-
tions, DoE, regression,
sample size, etc.

= Select menu Stafistics

Statistics | Format  Options He

Hg Statistik Summary »
/\ statistical distributions... L
ﬁ Hypothesis tests ...

Sample size... 4
£81 DoE Experiment

B Correlation »

85| Data analysis / Regression ..

sE ANOVA ...

[ﬁ, Cross table + Chi test ...

Clicter analusic

Templates

e.g. hypothesis-test, or
Weibull-Analysis.

= Select menu
File/Templates

File Edit Insert

New

5 [
[2}1 Open... Strg+0 B i
Add file or sheet » loma T
File manager L4
Templates [ System Analysis...
EBxamples.. Experiment ...
&l save Data Analysis...
Save as... o
Life time tests...
'@ Export )
Send to... Weibull:.
Fault Tree Analysis...
New
Close diagr | Measurement System




A histogram can be made with various settings and representations

@ Click in left area of the program to make visible the spreadsheet

10.013 - 13,163 > T15.15%

File Edit Insert Calculate Statistics Format Options Help
o e e o-R2
S5 088 D R =2 @
Start ‘D 0 @ :H: Paste Diagram |Weibull Eval ® Visual-Xsel - m._'; - Diagram 1 ﬁ
= Project = - - —
e = ©) Fora i s o 14 roney o e
. ;i I _ T
A = B | ] Class-width: 1 olflgs
- i [, : ‘ dllla & stansara
2 58] : @ 1% Diton-crve A ol s
'.: g,gg ¥ Gass-function (densi  [Normal distribution -
5 0 Input data e 5) - Linas
5 10 beginning = :
7 10 at 2nd row @ i
3 10,01 & Determine frequencies from existing vak | [ [
. o 1 Caloulated frequencies in #Chart
9 10.01 1 Define frequencies in second column E -
10 10,02
11 :
move the mouse over the W
diagram Pyaie <005 : Data is not nomaldistributed
=l
[=)
e | g
o
@
w

Relative frequency
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Set a limit, for example for process ca-pébility ) S o (- .y

| Limits and Quantile x|

100518 2 T RASEEN . I %

H : E ] ‘ E n | [10.03

H | 40 y
! E X edit lower upper @
F b Chart 1 change .. direct values or 1s; -1s; 28; -28...
F B3 Chart 1 Copy
Iy a Paste
E = Probabilty of limits
Color surface
3 ) ) {~ Show process capabilty CpUCpu
s P Colorline
N Surface-types ™ Quantil for probability
P Line-types
Diagram-size / move / 3D-rotate
Ok I Exit Delete

Data source...

10.01 \__5

move mouse along the 002 1003 1004
gaussian curve

click the right mouse button and use Limit
(hint: no element has to be clicked before
and the mouse must be over the diagram)

&

TT 111
&

=

USL=1003 =z =245 Cppy=0816 z={07153%

—
==

TT T[T T T T[T T T[T T T[T i1 TrT]

10,02 10,03
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Reliability & Weibull - [op——

The most important reliability issues are available via the icon Weibull.
The Weibull Analysis Guide pilots you through more methods, especially for variants of the Weibull-chart.

= ) . .
B » ¥ s &2 More information
Weibull JEvaluate DoE  Analysis Six Sigma Tocls Macro . . .
www.weibull.de/COM/Weibull_Analysis.pdf

Weibull Analysis Guide... ] — —

Change Weibull parameter ...
"_—*,_*. Weibull for complete faults ...
"_—*,_’. ‘Weibull censored data (faults and suspensions) ... = = -
Weibull candidate p S a Weibull Analysis Guide X
Weibull comparison ... r Method [~ Weibull - chart ~ Options
Test of mixed distribution ... a Al units total faiied R!_—"» ~ Withs i @ & 2 parametric (straight-ling)

Weibull & Woehler ... =t Complete evaluation o Running times == last failure Mot

Weibull &Temperature ... o O 3-parametric (faul-fres-time)

- = ; "
EEE Arrhenius model (activation energy) ... =, ( Faikd units and suspensions

Censored data, field evalustion

" Prognosis based on month in service 2] @ Extrapolation
uncompl. useful ife from prod.-time

" Candidate prognosis based on miles
Estimated running times from field

[EEEj Regression model for life time ... Al o 5
Warranty and long-term forecast ... Success Run, \WeiBayes ..

Layered lines ("Schichtlinien") ...

IF

[¥ Show function

Rmin Success Run .. I~ Confidence bounds

" Wethods and test-procedures

WeiBayes ... Comparison, Mixed distr, Woehler, Temp. etc =3 ik Dagth Foeting furmaps) ERH i
. KPR, " ISR S5C, o Groups with one failure EEH [¥ Define frequencies in 2nd columa
Load test matrix ... .
£ A £ ¢ interval censored data i i
More ... Load Test Matrix, simulation, defined Weibull =Y R Puaie | Testof Weibul-distribution
Time of failure between control pts.
~ Special lletnods .
%@' © System- and Faul Tree Analysis aa _ [™ Show more options later
FT- Block.diagr, - Cause £ ffect Dingr E;“‘:-—;: " Success Run possible fauks Max, Likelitood, Wixed , MTTF, Diagr-Opt.

== Rmin, sample size, duration, etc.
Q‘] £ Formulas
Weibul-formulas - pocket calculator

= " WeiBayes
Suspensions (possible faults), define b

[f] © Binomial

ﬁ © More methods via templates Analog Larson-Nomogramm

 Continue I X Exit | 7 Help 7 Guide (pdf) | }‘mc':"a

Methods via
Dialogoox




Creating a Weibull-chart

A [ B [ -
1 1. Running times at second raw (first row legend).
2 1589 1 The frequencies has to be defined in col. B
3 2934 9 Suspensions must be marked with minus, e.g. 1"
4 4938 A File open Paste  Paste Special
5 5906 1 2. Chooze chart Weibull P
6 6958 1 of use icon on the right
7 8995 1
8 11293 1
9 13578 1
10 15000 -4
11
A A e

" == define here the number of

1 faults and suspensions

: (marked with ,-%).

1

1

L

= define here the running times

More information
www.weibull.de/COM/Weibull_Analysis.pdf

Unreliability

Define running times (col A) and
frequencies,

(col B) or use Paste.

Click the Weibull icon and define the axis

titles.
Move with the mouse over the chart for crosslines Move with the mouse over
14,19% <= 3400 == 8581% the forr:nl'"a’ to get expert
uy ! ; information
% ; = E For the selected Weibull-Distribution a
1 B 'ﬁ istical test can be applied. The coefficient
70 i | /r & of determ. R#=0,99 for the fitted distribution is
"""""""""""""""" bocopoceos =i AR i B m good (may be not for extrapolating)
50 1 [—T F ,‘_’/‘7} : % Change distribution or test
10 ] e T g
|—"] ! g s
20 41— — ;
-+ ———- ——————/—g%——————/————————A————————— E T=15478,85 b=1,239
10 = : = b
5 = * [ 1)
2 o — . H=100%[1-e
2 ! E 10 = 25156 R= =0,9905
I a
1 1
05 ‘ j
0,3 ; 13 :
02 1 g
| W}
0,1 . —+
1000 2000 3000 5000 7000 10000 20000 30000

Running time
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Boxplot with category ,,Cylinder* | i T (o L

File Edit Insert Calculate Statisti Fi t  Opti Hel| T 3
== = = ————— —
== 088 D R P 5w E — | — .
Start .’ o & ‘x' Paste Diagram J Weibull Evaluate DoE  Analyse Six Sigma Toc Al Weight | *
— || | Medin L ¥ Bickiangpunkte
= Project (7
© Arithm. Mittelwert I~ gleiche nebeneinander
[ Hemo ||Cons N~ i i
= 5 = 5 3 z = [™ Wéerte an Punkte
e e
1 Weight Fuel Cyl Capacity Power AxleRatio ST WertaTbe: 26%; 50 76%
2 1340 Gas 4 1599 % 364 [ y [~ Werte auien
3 1350 Gas 4 1995 105 339 Reset ——— )
4 1375 Gas 4 1995 125 373 s Oac ok
5 1460 Gas 6 299 195 346
5 1395 Dies 4 1995 105 3,07 Atrutes for groups F Test auf Gleichheit
b 1450|Dies Visual-xSel - Diagram-types - Diagram 1 =|>] [me & Grugpengrete: 1 < [rentest <]
8 1495 Dies 0 Anzahl Boxpiots mit gisicher Farbe
9 1670 Gas Favories | Standard | Stalisics | Special | Table i @5 Soianz
10 1730 Gas ! | Sl Lt ° Brete: [0 v & 8% C %
11 1780 Gas | ok | Weext ? heb - .
12 1810 Gas — i | 2| : @ vettal § C v e gty
1% 1818 Niea
~ Vargabe fiir Bestimmung der Bereiche
Cy=4 : normalverteit
@ normaiverteit % Cy=6 : normalverteit
Cy=8 : nicht normalvert.
" nicht normalvert. %
14 —
. 12 i  OF e Diagrammauswahi ? Hife
Menu Data/Spreadsheet and open file: E ':(§
Examples/Example_PLS_Consumption.xlsx 2 107
o E
o E
8 —
6
4 ——
5

Cy=4 Cy=6 Cy=8




2nd Boxplot with category Fuel

(20,
o

Open Data/Spreadsheet T1 and mark column H. Add diagram with symbol (+)

Data selection @
File Edit Insert Calculate Statistics Format  Options
o ¥ Represented data
=== = R 3 ] Visual-Xel - Diagram-types - Diagram 1 ;o
st | D O F | & e . allal alln III Favories | Standard | Statistcs | Special| Table | I Avet @
= Proje Delete | Add Diagr.§ Type
‘ H1=[7,0] ||Cons
A ] . c D | F | G
1 |Weight |Fuel Cyl Capacity Power AxleRatio Accel .
2 1340 Gas 4 1599 90 3,64 two categories
3 1350 Gas 1 1995 105 3.39 rovr——s \ —
4 1375 Gas 4 1995 125 3,73 ) ! [ sl Calsore 3 =]
S . Wi [B] Fuel-(Categoric  |[C} Cyl
5 1460 Gas 6 2096 195 346 i s i EIEl == - 3/
6 1395 Dies 4 1995 105 3,07 . g : Optons -
7 1450 Dies 4 1995 130 256 | g ¥ Disgram pokits
8 1495 Dies 4 1995 150 281 sox | Pmee | 2w | )
9 1670 Gas 4 1995 125 3,64 I_“ssmebeakle
10 1730 Gas 6 299 160 3.15 — [~ Vaiues at pts
1" 1780 Gas B 299 200 3,15 | Whisker I Valies at 25%: S0%: 75%
12 1810 Gas 6 2979 225 3,08 —
17 1R1AR Nies R 2993 14R 247 | Min/Max = I~ Values outer range
B [~ Range<d not possible
. J
B — Representation
. Group-size 1 bl 1 is N
12] ]
g B numbar of boxplots with e
o E Width  Jaute = 5% 1%
o 1 e |||
B with arrows
Green arrows between 1 ;
BOXplOtS means that 6 E [eme e * non normaidistr,
i isti ] | &= J © normal distributed @ FusDies. Cy=5 ' normal distributed
there is no statistical ] o Menadl ot e
i i - Fu=Gas; Cy=6 : normal distributed
difference in :# LT S e
consumption 4 |
(u-Test). ¥v ¥b ¥v (’Q’ {/‘b
Red lines indicate a ;9 9 ;9 ;9 S o | Weosmnomen | 7 oo
. o . R @ 3 > i
significant difference o o O O O
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Examples for diagram functions £og7 | | [~

- 657 e
J OO yio ¥, o
i 4 A Fat ) %

The following examples show internal functions

Diagram-functions

e.g. test of normality,
hypothesis of equality with
Boxplot or test of normality

= Select Diagram

o Wi s 65
Delete AddDiagr.  Type Update Delete

Histogram J NormalDistr.  Log-Normal Weibull

Declarations

v Di rve illh

[V Density-function Normal-Distribution -

[~ Show median and standard-eviaton

More param. in Spreadshest Statistics/Stat Summary

Distribution test

Praiet D05 | DalE G058 Nt CaNESpand o selected distrib

Internal functions

e.g. calculation of distribu-
tions, DoE, regression,
sample size, etc.

= Select menu Statistics

[‘Statistics | Format  Options  He
Ko Statistik Summary L4
[\ Statistical distributions... ¥

88 Hypothesis tests ...

Sample size.. L4
£} Dok Experiment

BE Correlation 4

Regression ..

f, Cross table + Chi® test ...

Clhister anaheic

Templates

e.g. hypothesis-test, or
Weibull-Analysis.

= Select menu
File/Templates

File Edit Insert

New -
I}:J Open... Strg+0 (B I:
Add file or sheet ¥ foma T
File manager 4
[ System Analysis...
7 Bxamples... Experiment ...
H save Data Analysis...
Save as... = =
Life time tests...
'@ Export
Send to... Weibull ...
Fault Tree Analysis...
New
Close diagr | Measurement S_ysternl




How to calculate distribution values or the »Z'“‘-value

Statistical distributions - calculate values or display them as a graph

| Statistics  Format  Options Help

|Hg Statistik Summary

specify parameters) ...

define distnibution

create diagramm with parameters from data ...
Sample size... » | A\ Quick test distributions (dialog) ...
£8) DoE Experiment Distribution comparison (template) ...
\BE Correlation 4

|68 Data analysis / Rearession ...

Statistical distributions

r— Distribution @
' Normal distribution

" Binomial
{~ Log-Normal distribution i Poiszon
* Weibull (2-parameters)  Geometric
= Weibull (3-parameters) i~ Hypergeometric
{~ Exponential i Beta
" tdistribution S
¢~ F-distribution L

~ 42 - distribution i~ Rectangular (equal)

—Type
{~ Density function

{~ Distribution (cumulative)

" Inverse function @

» P

x S 1-o %
S O
z=108448

— Output
* Show result right

{~ Results in sheet I~ with parameter column

Calculate I

Chart

| Formulas | Help

If using the Inverse normal
distribution with mean =0
and std-dev = 1, the result x
(normally the quantile) has in
this case the meaning of the
so called ,z“-value
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Find the right distribution of data o~ D

The guide includes a distribution test
and makes a suggestion which is the
best (the one with the highest p-value,
here the Weibull distribution)

i\ P
i st
Discrete  Hypothesis L(Llpal':ﬂy
A | E (= MSA Overview
; Dia{‘pgt;;g? : MSA continuous measurements »
i) i »
3 15,210] ::d::cmlem:;urenmts ,
4 15,2101 A [~ evaluation strategy BIW GS! Ofcinal scated -
5 15,180 " 1 R Pyaie More ...
I . T rmal dis’
6 15,235 s T Standard for normal dimensions and properties. o058 Knowing which characteris| EEQEENR ERWIITa e
: :gggg E i i selection only if feature is not fisted in the following black should be a priority Machine capability Cm/Crk...
9 15-240' 4 ] Charasterisc smee 0@ Process perffomance Pp/Ppk ...
245 i [ [[{€2 pokiedpeimal tstfype e Process capability Cp/Cpk »
10 15-?45‘ & 0 Stra ; d cylindrical-, linear-, surface-shape, 0,000 z .'; - pability Cp/Cpl
1 15229 A roughness, parallelism, perpendicularty, angularity, symmetry m,, D ore....
12 15,240 A R e R v S 2 —
B 151,95 <m = -m  Folded normal 2nd type Giito [Ferr—— ‘; ‘ Tolerance specification
14 15,145 Imbalance, position, coaciality, concentricity = - -
15 1523@7 Mumber values = 20 only positive values - o o m 77 :
15,225 different values = 14 Lognormal-distribution 05 1
:g 1’2 gg iy S RS N One-sided limited features, especially time and cycles 0,057 lise] o = =
18 15240 ' e M
19 15.220 {* Weibull-Verteilung (3-parametrig) 0,237 = -
an .,;'p,o,[ One-sided limited features, in particular service life, cycles, etc. Concankicity I BER
acllerpiite ek 1f not one-sided or lifetime, then the normal-distribution should have priority. Lingas movament e-d B Lhe
' . 3
€ Mixed distribution ¢ Percentil { distribution-free ifal Ressie Drnces fr 0w hasis:
Unstable process (several machines, batches or new tool) previous Median = 15,22 .
<005 Papag usL=1sz d==|= Possible
B voe | A (15,28 tolerances for the
! (mmemmen s ) data are displayed
1 here
. . I
Statistical tests H
)

check which distri- ========
bution is suitable




Standard Regression

X-y regression can be realized via a line diagram

Insert  Calculate Slal'sﬁ(sl Format  Options  Help

=) E g |I Heg Statistik Summary

I\ statistical distributions...

9 O & | £i8 Hypothesistests...

Data columns (double-ckiick)

Menu File/ Open/ Examples 4

and open file:
Example_PLS_Consumption.xIsx

x

Reference X-axis (empty if ¥ categor.)

] e

Represented data

Regression

[~ Regression-type

.
o Coy=bx |
2 Ta1%

 y=a+bx
13% B1%

81%
" y=ax'b

%

O y=a-erbix)
1%3 33%

" y=ashix

30%
171310”_“  y=sa+bloglx)
80%

=

b= I @(‘y:aﬂa-x-‘-c-z’

g\j  y=a+bx+cx*
o =
" y=a+bx+cx3+dx*

1W 8%
" y=a+bhx+cxi+.. .zx |4_ " No regression

Cy=a+hxi+roz

Cymarhxiinzs

r— Transformation horizontal

I~ Offset w=x+ [0

™ Flip x= 0 -x
Auto Offset

r— Transformation vertical -.

[~ Offset y=y+[o

™ Fiip = ¥

J— Sample size...
A1 {5 DoE Experiment Analysis Guide...
A B [m comelati (83 Multiple Regression manuel ... il_’l
eight |Fuel  |m=
1340 Gas T
1350 Gas off, ANOVA ...
1375 Gas M, Crosstable + Chi*test... | =0.579
1460 G.as Cluster analysis ... o
1395 D!es Principle Component Ana
1450 Dies _
1495 Dies Amin Life time tests and planing
1670 Gas Weibull 8 Reliability ...
1730 Gas Binomial Larsen-Nomaogr|
1780 Gas Poisson - Thorndike Nem
1810 Gas _ T
1R1E Niac e Meaciramant Gictarm An (g 9}
82 0 -.i
] e}
” ] =
c ]
4 /
3 6 ] |
E /,( °©
E o
6 3 8 o

- Options
[~ Extrapolate Curves
[¥ show Regression-Function

[T Least Square AX=

I™ Confidence vI %

Number of digits lj
for coefficients: 10 =

Ok I Exit

Help

@ For optional functions use the Solver under Spreadsheet/Calculation.

1700 1750 1800 1850 1900




Design of Experiments - DoE

In Visual-XSel all important designs are available and new the DSD 2*3P and DSD IA

(extension for Definitive Screening Designs, e.g. for interactions)

e EA

Diagram Weibull

Detailed description under:

www.weibull.de/COM/
Design of Experiment.pdf

Visual-X5el Experiment

ol

Erdfaph.com

e ¢

= Import parameters from tables (other progr.)
= Derive DoE’s from structure diagrams

= Up to 120 parameters and 16 responses

= Categorial parameters

= 3-times interactions

= Considering existing experiments

= Techn. constrains can be defined

= and much more ...

Define | R Design | agj | options |

StiffnRod [

DampRod E " Linear

Stabi % Interactions 1A

TrackPole — :

PistonPole 7 & Guadratic + &

DampTube .

o B ¢ cubic-1a

StiffnRod*DampRod NIJI'!'I levels: |3 5 max

StiffnRod*Stabi Erzmmisl

StifiRod*TrackPole ﬂ Im,

StiffnRod*PistonPole

StiffnRod*DampTube IDampRod - I-

StiffnRod*Acce]

DampRod*Stabi il I

DampRod*TrackPole

DampRod*PistonPole — Type — grayed one because of levals or model ————

DampRed*DampTube )

DampRod*Acce] £l FulFactorial & ceo

::::::ti:ﬁi @  Fractio. 2 ° @ " Taguchi

gtt::gmnrube &) ¢ Placket Burman (3} Box Bennk.
CCel

TrackPole*PistonPole i * D-Optimal B Mixed

TrackPole*DampTube - P 3P

TrackPols*Accel @ DSD 3 DS 2:3 DSD WW

PistonPole*DampTube

PistonPole®Accel Experiments:41+3 Candidates: 2187

DampTube*Accel 5. Options

StiffnRnd"2 v

o

Terms 35

Create I Exit Back Next Overview Help

[ inadmissible Im“ﬂ“ 'l
[J usable area -00|19




Create Cause Effect Diagram from te

Create Cause Effect Diagram from FT]
Create text-structure fromCause Effe

Basics-/Program-descriptions (pdf)

More information

www.weibull.de/COM/
System Analysis.pdf

System analysis + further steps
Create structure diagram
Input title -
y;Eﬁ;C

use later the right mouse button

Case Effect / Evaluation
Complete with Intersect.
Evaluation of Effects

[ ox |

Abbort

Pareto Evalutation Create DoE
lcon Analyse icon DoE
Evalutate Case Effect Create from Pareto
Main Effects .. Example... | Help |

.crgraph.com

I

Continuous functionality —
from the cause effect
diagram to pareto
evaluation to the
experimental design.

A fault tree analysis can be
derived from a cause effect
diagram



ol

Erdfaph.com

System analysis . P p—— ~<m

The cause effect diagram can be evaluated and provides cross-links to the assessment of dependencies important to
decide what needs to go into a design and what doesn't.

Induction
Segment alternation

A parameter library helps to
overlook anything

Carbon brush support

Segmentspring

Supply voltage \ﬂ.mm

Beveling
- Effects / Parameters *
Brush fire Resistance
Brush width Title (Selection) @
Phys.ftechn. effects Examples
Force ~ Constant_ speed -
Moement Speed difference
Impact speed
Flow speed
e Reaction rate
Flow Wind speed
Electricity Sliding
Temperature |Acceleration
Energy Frequency
Heat v ‘Oscillation w
Aftributes. Last choice

Coef. of friction Mass

Adtributes.
Material
‘Substance
Medinm

v
Click = show examples General: Double-click -> use for title

0K I Cancel Formulas

This cheice does not lay any claim to completeness.




W

e = All FTA elements also Vote-Gates
i Sigma 1 Edit text (comment or hyperfink) ... = Sub-Gates with layers
P Define probability... = Short-cuts
. i 25 Calculate (inch file save) = Calculation of the critical path
. g{% =E= Click toone of | 2 Top-Down berechnen ... = Probability from distribution or via a
mensty || Fa | res the elements <% critical path standardized FMEA table
a_nd usethe = avachOR-Gate = Import from text structure
right button & attach x0R-Gate = Export as FMEA form or cause-effect-diagram
& Attach AND-Gate = Supports new VDA/AIAG FEMA Handbook 2019
pp
£ Attach Basis-Event
& Attach Sub-Gate
Sub-structure in own project window ...
5 Attach Text-elemed ! Occurence probability - O X
Change to
Mixue to0 Misure tempera- Negate — Distributi
‘ Ieia.:‘a':;'im m:]zn;inhﬁemt n/m events (Vote-
T = (* none (see left)
i F“’*'f" SupR va € p=0 0 ppm 1 " Exponential (fa
Duplikat trennen
FRpE—— © p-1ES 1 ppm 2 ot  Log-Normal  Weibul
al
‘ Amn::.,,.g, C P-ES 10 ppm 3 P fooor
v Inline editing P14 100 ppm n = for a particular time & [
Create new from F| " p=SE-4 500 ppm 5 [ P fix for Top-Down |
H H calculation
See examples in menu Flle', o 000pom B —
Templates, System-Analysis C Pt 10000 ppm 7
 P=0.02 20000 ppm 8
For more information read © Pe00s 50000 ppm 9
www.weibull.de//COM/Fault Tree Analysis.pdf € P01 100000 ppm 10
oK I Abbruch Help |
* Analog FMEA AIAGVDA 2019 table { A=1 => 0 ppm not in use)
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de..
5 Multiple Regression manuel ...
C D E F G == - R
-abi TrackPole PistonPole  DampTube Accel == M’Iti ; = fu"“:': . .
5000 4750 210000 69000 9.49469 uliple Regeesston Rl o
5000 4750 210000 69000 8,08628
A000 4750 210000 63000 7.23) Data Analysis Guide %
Ennn ATEN Hnnnn rannn R R7

{* More parameters @
Multiple Regression or PLS

12! Gimnttive —Hitical
continual data with sufficient
ot

Menu Data/Spreadsheet and open
file:
Example_MulReg.xIsx

L9 m
Jz0] mm Transformation with arcsin

XX 1
= Transformation with Infy)

_ﬂm " Discrete countable attributes
i two or more characteristics

— Alternative Auswertunden

" Standard diagram regression

X X X -
S B " Correlation
" Matrix Plat | Eﬁ
HH ER




Data analysis Multiple Regression

Menu Data/Spreadsheet and open file:

Example_MulReg.xIsx

| Multiple Regression

Data hoddlcmlﬂegmlmﬂwﬂBmCm|ED&V@eIMIDMs|DM| ?ﬂ

Spreadsh.Table |T1 = Ei>| Ei >| None Multiple _ ﬁ“
Data-columns Response Datal EEEE'lemﬂVA]me[Dmlmlm&kl Dptions | ‘
E <] Accel . —
CModel . F
-—[ SeiffnRod @ e Multiple Regression P4
1 Dats | Model | Conel | Regress. JANOVA | Box Cox | Optini Chatts | D
Uit e & :ﬂb’- B2 interacton | | rl I | Bow I plinize | Adustm. | |<r pValue
EEr = Bomm(D) | o cETR s e < b
1D od Tube .
Srabi StiffnRod DampRod A auadrony ISt1iffnRad -1.166286
Reset | TrackPole StiffaRed*Stabi " Cubic DampRod -0.83833 F
PistonPole StiffnRod*TrackPole M o i“—ﬂhip 5 -g':zzzg less than 0.05.
|DawpTube StiffnRed*Pistonlole Cubic rackPaole -0.
- StiffaRod*DampTube E ixd PistonPole 0.794462
J DampRod*Stabi [DampTube 0.160125
DampRod*TrackFole |StiffnRod*DampRod 0.60649
DampRod*PistonFole  Parameter scaling StiffnRod*Stabi .11392
| ube  Mormal (¢ Standardize -1 e
Stabi*TrackPole 3
Unit Stabi*PistonPole " Standardize o <| =
Stabi*DampTube *
TrackPole*Pistonfole - Regression *
TrackPole*DampTube . o
PistonPole*DampTube {5 {MLR’ [ (stmochuet for mcpmermnt) :
StiffnRod~2 :
Dbl-click -> indep. param. DenpRodn2  PLS (:mwm : :
Stabi*2 .’ =
I 0. 0.035
SOK | e | d«Back | Newsd || [ 0.09476 0.038 e
DampTube*. Model-| 0.021674 0.607 L
2 1.054252 © —=
m -0.00611 0.96 = -
7 | @ | P 4<(ceﬁi'muenm 55, et
oK Exit Back Next b oefficient of determination, ; Bes
. . . R*= 0935 Eobnion quta i bac | F 1‘—5.3”“ | 15|
Detailed description under: Reag = 0579 |  Furthes ios use Helpbaton e
. The coefficient of determination R? indicates, which quota the .A'_I
ﬂ model can explain the data.
www.weibull.de/COM/Data_Analysis.pdf o ox The sctual value Re=0.9846 shows, that there s only 1.5% ! Help
’ unexplained rest of scattering. The result of the regression is.
= go0a.
P

Further infos use Help-button
The coefficient describes the importance in the model and the
J p-value is the error probabilty of this influence. It should be

The actual p-value=0.265 means, that the model-term is not
* significant (bar is red) and should be excluded of the model

Speech bubbles provide
explanations of the properties
and interpret the actual values
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Calculation of a spot check size g e e < 1N

Example car wash: The drying time of a varnish should be examined. It should be reached an exactness
from £0,5 hrs. The drying time has a standard deviation of 2 hrs. How big has to be the necessary sample size?
The calculation can occur with the Calculator (view of the main window):

Calculate | Statistics  Format  Options  Project  Help

n = » 5,
@ | gy Sk mmary bWt % & G2
Statistical distributions... ;ﬂJ“" o) o T+
& | & 88 Hypothesis tests .. Analysis SixSigma | Tools  Macro Draw
Sample size...
= {8 Dok Experiment Power_Sample_Size_Conti _Data_t_1_5
BY Correlation 3 Power_Sample_Size_Continuous_Data_t_2 Samplef | Semple size for required refaity Rmin Binomial
[552] Data analysis / Regressi ® Power_Sample_Size_Continuous_Data_z_1_Samplg n= 1_Ln[1 -PA] = |constants
I b . DiifferentialF
| sy ANOVA.... Power_Sample_Size_Proportions_2_Samples.vxg Lv Ln[R'"'”] D:s;r;;i:mmms
P @h Cross table + Chittest .. Eoom SamPlE Size Ploportion 1 Sample.\n(g —Metrical sample size for acoutacy delta and confidence level 95% ——— Diurability
. = — — U nasslzt | Delete Diynarnic
Clicter anakhusic T L (1) i
n= = Insert new Formula Electiicity
: 4 : ImpulsePush
| Dl A my B formua veiogy | meraMoments
N r Integrales
196 —_— =
n= [TJ B Copy Formula in text-Format( 3 g;:’:mem
iZopy Formula graphic SelidCentre
{—Mumker of differers  Copy Formula in Excel-format ——— Statistic
Ofronesz| e Shream
nele = Chieasuren Load bitmap
. . a
Hint: At step @ there must be clicked Save bitmap . B S &
the right mouse button (formula: B ¥ 15
Metrical sample size)
The result of 61.46 is rounded up,
therefore n=62 can be brought by
Drop imta the Formula-
Interpreter or into the main window
[ T L
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The other examples treat templates

Diagram-functions

e.g. test of normality,
hypothesis of equality with
Boxplot or test of normality

= Select Diagram

oli i gls | £f8 X

Delete  Add Diagr. Type Update Delete

NormalDistr.  Log-Normal Weibull

[V Distributi rve Al
|v Density-function Normal-Distribution -

[~ Show median and standard-deviation

More param. in Spreadsheet Statistics/Stat Summary

Distribution test

||Anderson-Darling| - I
Prale 000 04l Soriespond to selested distrib

f ey
1%

dfe s 8

Internal functions

e.g. calculation of distribu-
tions, DoE, regression,
sample size, etc.

= Select menu Statistics

Format Options He
Kg Statistik Summary 4
/\ Statistical distributions...  »
ﬂ Hypothesis tests ...

Sample size... »
(5} DoE Experiment

BY Correlation 4

7 Data analysis / Regression ..

o ANOVA ...

[, Cross table + Chi® test ...
Clucter anahsecic

Templates

e.g. hypothesis-test, or
Weibull-Analysis.

= Select menu

File/Templates
File Edit Insert
New
C
m Open... Strg+0 I:
Add file or sheet 4 Ti
File manager 4
Systemn Analysis...
EBamples... Experiment ...
B save Data Analysis...
Save as.. o
Life time tests,..
@ Export }
Send to... Weibull ...
Fault Tree Analysis...
New bys
Close diagr Measurement System
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Statistical t-tests via templates 7 | - ‘;‘Ili

Hypothesis tests are available via templates

Open the Spreadsheet and the table where are the sub-groups of the Boxplots.

Mark column A and B. \
ﬁ ) 5}& Start the
macro
] . . Swcsigma | Teos\_Mace ) for evaluation
il Paste data in the yellow fields 1 Program
Diagram Weibull J A I B C ‘ D
1 Data 1 Data 2 | t_test 471
A 2 N67.2 1841 t test t_crit 2,07
e e /m\ 3 " —-i) Significance 0,05
oy l:ul_ o > 4 [ userpaste"toryour data Mean 1 5,6867
ANOWVA  Regression Evaldiscrete Hypothesis | Capability 5 (deletes the data from the example) m?,aal:uze 7033[2)3
Guide hypotheses ... 6 Delete Paste  Paste-Spec. el ’
7 - - o The null hypothesis, that the means are equal,
}:_)\ Test of normal-/Weibull-distributio 8 1889 193,3 beta-risk must be rejected!
= Sl e 192 196.
T=ial mnu_:d dnstnhulmr! a 24 %5 power The null hypothesis, that the variances are equal,
Test of outliers (normal distr.} L4 can not be rejected.
I_E t-Test (two samples nermal) .. I
Multi t-Test ... File Edit Inset Calculate Statistics Format  Options
I=| u-Test (two samples non normal) .. EEE DE S | % ~ DI.EI %
R — [=[==]
Sign test (one sample) ... gt 89 & | & Paste ———
Sirm tact Wilravan (ane camelel = Proi PP —
Note: Bf Addfile ... v
The template for the test is embedded Bl Delete D E
in the actual project. To have a view to Main-Project §5)
the previous representation and data v Distribution G, Qfison. Test Diameter
select Project | Main-Project! [ EETES . |




Measurement-_System-Anglysis

All important methods for continuous or discrete data are available

More information's:

/¥ Guide process capability ...
Machine capability Cm/Cmk ...
Process perfomance Pp/Ppk ...

More ...

Type 1Cgk...

Type 1 more attributes ...
Type 2 (ARM) ...
Type 3 (ARM) ..

= Supports VDA 5 or MSA4th edition
Type 1,2 and 3
= ANOVA or nested ANOVA
= One sided tolerances or natural limits
= Supports AQDEF format for import
= Gage R&R, Bowker, Fleiss-Kappa, Kendal

Tolerance specification

Type 1.3 (ANOVA MSA 4th Edition) ...

TR LIANOAVDR o zosres

Nested ...

www.welbull.de/COM/Measurement System Analysis.pdf

www.welbull.de/COM/Measurement System Analysis discrete.pdf

Resolution of gauge
Repeatability master
Standard uncertainty (Bias)
Repeatability test-object
Repeatability appraiser
Interaction

Calibration

Linearity

Uncertainty measurement
Uncertainty process

Measurement
{refetence to 45, or 95,45%)
Capability index

{reference to 35.45%)

. walue / 1000
U Re 0,0289 =
u EvR 0,073 wvalug / 1000
u = 0,0058 1B Bi 0,0100
u evo 01513
u av 0,0892 I
u s 0,0000 |
U cal 0,0200 =
U iin 0,0000| |
u ws —
u e ]
|
960 ws (35455 15,3 d verg 15
%Q e (545 35,4 ! ! verg 20
0 10 20 30 40
C s 1,355
C e 1,288




Six Sigma - templates

For Six Sigma also powerful Excel and Visual-XSel templates are available

New

m Open...

i Measurement or process data ...
Add file or sheet

File manager

Strg+0

3
3

Examples...

Templa r

ESave

Save as...

@ Export

Sendto...

Strg+S

»

New

Close diagramme main window

Format and frames...

5 Print...

Strg+P

File Edit Insert Calculate Statistics Format Options Help

g & O

Tools Macro Draw

System Analysis...
Experiment ...

Data Analysis...

Life time tests...
Weibull ...

Fault Tree Analysis...

Measurement System Analysiq
Process Capability...
Control Charts...

Distributiens...
Statistical Tests...

Shainin ..

Qwn templates

Save as own template...

Table for Cpk - values + overstepping reference values

C:\Apps\XSel_1T\Templates\12_SixSigmale *

Be) A ffinity-Diagram. xlsx "
i) AHP_Criteria+Assessment. vxg

i) AHP_double_stage.vkg

i) AHP_single_stage_sorted.vxg

V¥ Preview

0K I Exit

Table for Cpk - values + overstepping reference vall

Sigma Cp Cpk* inside %*| outside %%* ppm*| ppm-58**
1 0,33 - 8413 1587 158655 G91462
1.5 0.50 0.00 93,32 6.68 GE807 500000
2 0.67 047 9772 228 22750 308538
25 0.83 0.33 99,38 0.621 6210 158655
3 1.00 0,50 99,87 0,135 1350 GE807
35 1,17 0,67 99,958 233E-02 233 22750
4 1,33 0,83 99.0968)  3,17E-03 32 5210
45 150 1,00 99,9997 340E-04 34 1350
5 1,67 117 9900097 2.87E-05 0,287 233
55 1.83 1.33 99,999998 1.90E-06 0,018 32
6 2,00 1,50] 999999999 | gs7E-08 0,001 34

* one sided without mean displacement
** one sided with mean displacement of 15 5
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More information's at

https://crgraph.de/en/search-index

and

https://crgraph.de/en/download/

Contact: info@crgraph.de




