B EEl Process Capability Studies

Definition

The quality of a production process is subject to certain fluctuations. What are known as
capability indexes are calculated so that these processes can be assessed, with a broad
distinction being made between machine capability studies on the one hand and process
capability studies on the other.

Both are designed to identify and evaluate random and also systematic influences.

Procedure

The specialist department shall stipulate the properties definitive for the capability
indexes. It is impractical to apply process capability to each individual part. Instead of this

function-critical or quality-critical properties of the assembly should be considered.

Single parts that are not capable by themselves, can be classed and paired so as to
achieve a capable functional dimension in the assembly, for example the bearing shell
and crank pin. If re-adjustment takes place in final assembly, the process property of the
finished product shall be assessed, e.g. body parts and their gap dimensions.

Fundamentals

The distributions to be used are:

Normal Folded Folded Log-normal Weibull Mixed
distribution normal distr. | normal distr. | distribution distribution distribution
Bl B2
- —/\ [\ /\ /L /’\/\/\
Exampl. | Geometric Properties limited Properties limited Properties limited Properties limited Con-mingling of
dimensions e.g. on one side, e.g. on one side, e.g. on one side, e.g. on one side, e.g. process
diameter, length, roundness, imbalance, co- true-running with time fluctuations, e.g.
etc. parallelism axiality reference machines,
batches, etc.
Param. 2-parameter Negative Corresponds to 2-parameter 2- or 3-parameter Only triple mixed
(Gaussian proportions are Weibull distribution distribution on
standard) mirrored at x=0 with b=2 basis of
proportional
normal
distribution
allowed
Calculat | Calculation Calculation Calculation by Calculation Calculation by Calculation
ion analytic by 4 + o analytic with least-square Ay analytic by median | least-square Ay analytic,
folding <> 0 & scatter factor percentile
method
_ . Xep, — LSL USL- X,
Formula 5, = USL —LSL Cpk — Min 50% : 50%
6s 50% XO,135% x99,865% - Xso%
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Important notes:

1.) Invariably, distributions are assigned with the technical context taken duly into
account. In the case of the roundness property, for example, the distribution to be
used is the folded normal B1, even if the statistical test would accept a normal
distribution.

2.) In a folded normal distribution, the mean value is determined from the data and
not set to O (folding <> 0).

3.) A mixed distribution shall be used only if the normal distribution is rejected by the
statistical test!

The folded normal distributions for standard properties are given as follows:

In addition to the normal distribution, e.g. Characteristic Symbol | Distribn.
for a unlt_ of length, additional distribution g i rin s — B1
types exist for the subsequent | evelness Ve B1
characteristics: Roundness O 51
LN* Log-normal distribution Cylindrical shape ol B1
B1 Folded normal 1st type Linearshape a B
Surface shape ) B1
B2 Folded normal 2nd type Roughness >
* If LN is not offered in the evaluation Imbalance B2
strategy it can be mapped by using Parallelism // B1
the 3-parameter Weibull distribution. Perpendicularity T B
Slope/angularity ya B1
Position @ B2
Coaxiality, concentricity © B2
Symmetry — B1

Concentricity Y B1/B2

Linearmovement S B1, LN*

Machine capability study

A machine capability study reveals the short-term scatter and the production and repeat
precision of the machine when, under near-series conditions, only machine-related
influences apply. This is sometimes also referred to as a short-term capability study.
The purpose of the study is to ascertain a machine's capability with regard to the
production process. In principle, a machine capability study has to be conducted for each
new machine in the framework of acceptance testing. Reasons for deviations from this
standard practice shall be given and the deviations documented.
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Calculation of the indexes for process capability

Evaluation is carried out entirely in accordance with the evaluation strategy described in
the Appendix.

The relationships as stated below shall apply for properties with normal distribution
(standard deviation ascertained by single-sample strategy, verification of normal
distribution by the Anderson-Darling test.

o _USL-LsL ka:Min[USL_X x—LSLj

" 65 35 ' 3s
where x and s are calculated from the specified sample.

For all other properties with non-normal distribution, such as folded normal distribution,
for example, calculation shall be by analogy with the descriptions for process capability.

Requirement for machine capability
The requirement is satisfied if:

C, >167; C, >1.67

Sample size

Sample size shall be 50. Parts manufactured in direct sequence shall be removed from
the machine. The prerequisite is that production of these parts must be under series
conditions.

In justified exceptions, for example short-run production, a smaller sample size is possible
but shall be documented (evaluation is impractical with fewer than 20 parts). If the sample
size is less than 50, the requirement applies with reference to the lower confidence limit
(confidence interval 95%, table by analogy with VDI/VDE 2645):

n Cmk 14 i n—1
20 1.93 ( 2 “) Xn-1a
25 1.85 Cmp = 1,67
30 1.79 1 Nsollfspec — 1
1+ 5
35 1.75 2 Nsoll/spec Xﬂaal];s;ﬂec'l-“
40 1.72 ) _
45 169 A with nspec - 50
50 1.67
c capable © confidence-
2 ot limit
Co1.67 - c_g capable* ®
D
o
2 not capable ®
» N

20 50
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* Cmk 2 1.67 for existing plant, e.g. on repeat acceptance testing after repair
or other modifications, also permissible for sample sizes n<50 (no
provision for confidence interval made)

Boundary conditions

The capability study shall also be conducted after repairs, on a change of production, after
modification to the machine and/or relevant part properties and on production of new
parts. Necessary interventions shall be documented (planned interventions can be routine
adjustments to the process necessitated by a trend). If an unplanned intervention is
necessary the study shall be restarted from the beginning. Data shall not be sorted out
(see example in the Appendix, isolated outliers are the exception, proved by a statistical
outlier test and with technical reason).

A machine capability study shall be conducted regularly for threaded fastener technology,
with the concurrence of the specialist department. Other, agreed regulations shall be
applied.

Process capability studies

Process capability studies, also known as long-term capability studies, establish the
long-term quality capability of the entire process. A study of this nature aims at taking all
the influencing variables listed below duly into account. A process capability study is the
prerequisite for process monitoring/steering, particularly with control charts or statistical
process control (SPC).

A process capability study is conducted for the first time when a new process is
introduced. The process capability study has to be repeated at least when, for example,
a relocation or a serious change in the production process has taken place. Information
indicating which changes necessitate this is set out in the production-process and product-
release process (see VDA Volume 2).

Calculation of the indexes for process capability

Evaluation is carried out entirely in accordance with the evaluation strategy described in
the Appendix.

Properties with normal distribution

The relationships as stated below shall apply for properties with normal distribution
(standard deviation ascertained by single-sample strategy, verification of normal
distribution by the Epps-Pulley test (n>1000 y?2 test). Alternatively, the Anderson-Darling
test can also be used.

_USL-LSL C :Min[USL_)_( )‘(—LSL)
" 6s P 3 ' 35

C

Note: The sample sizes were grouped for calculation of s in the formula above.
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- g

n : scope of complete data

Properties with non-normal distribution

For all other properties with non-normal distribution and upper specification limit only
(natural lower limit at 0):

1
1
Cou=Chu = XUSL_X)SE% i VSR
99,865%  /\50% i N\ . i
: 1
! 1 !
Xs0% E<—>: USL

Xs0% = median
’ X99.865% - X50%

If there is a lower specification limit as well, for example for minimum surface roughness,
Cpu has to be calculated as well:

_ Xg— LSL

Cu =5 X

50% 0,135%

Xs09 - LSL

C _ Mln( XSO% - LSL . USL_ X5O% j LSL i !<|_\>E XSO%

X0 — X " X -X

Process capability is then expressed as:

\ 4

50% 0,135% 99,865% 50% Xso0 = X0.135%

Requirement for process capability
The requirement is satisfied if:

C,>133;C, >133

Process capability shall be verified no later than three months after the start of standard
production.

The measured data of the machine capability study cannot also be incorporated into the
process capability study, because long-term influences are not taken into account in the
machine capability study.

Sample size

In this instance 'sample size' means the total number of measurements taken to calculate
the C, and Cpk indexes. Split, usually cyclic single samples ni are needed for the purpose
of ascertaining whether a process is stable.
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The total size of the sample is defined as 125, individual samples to be taken uniformly
from production over a period of 10 to 20 weeks, or over 4 weeks at least. Ensure that the
process proceeds under series conditions when sampling is in progress and is not
disrupted or changed. An intervention is permissible only between samples and shall be
documented. If parts are removed only in samples, the possibilities include the following:

Random samples

Random samples
from subgroups

Cyclic removal from
process in progress

Ensure that process-changing influences are taken into account, for example tooling and
set-up processes, shift changes, batch changes (raw material), etc. The single samples
ni mentioned above shall be defined accordingly and should be at least 5 in number.

In justified exceptions, for example short-run production, a smaller sample size is possible
but shall be documented (min n=20). Data shall not be sorted out (see example in the
Appendix, isolated outliers are the exception, given technical reason, or proved by a
statistical outlier test).

If the sample size is n < 125, the requirement applies with reference to the lower
confidence limit (confidence interval 95%, table by analogy with VDI/VDE 2645).

n Cpk 2
20 1.67
25 1.59
30 1.54
40 1.48
50 1.44 Cok =
60 141
70 1.39
80 1.37
100 1.35
125 1.33 with Netar = 125
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capable © confidence

/ limit

conditiona
© capable*

no declaration

Co 1,33

not capable ®

20 125

* Conditionally capable is not permissible for specified criteria, L and S
classifications and category-A threaded fasteners!

Boundary conditions

In order for the indexes to the calculated the process data must correspond to the
statistical basics such as stability and controllability. Capability and stability are
prerequisites for a forecast of the process. This should be taken as meaning that the
capability indexes are not merely used to describe the performance of a process but they
serve for reliably mapping how the process can be expected to perform in the future.

If capability indexes are calculated with non-stability (non-controllability) as a hypothesis,
the risks involved with application of these factors is borne by the process owner. These
calculated values are merely for a process description; they do not reflect on capability.

Processes are described by their capability and stability. In simplified terms, processes
can be said to be in the following possible states:
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stable unstable

capable

not
capable

cp/ Cpk < 1,33

These states are identified by dividing the data, for example from the process capability
study or from control charts, chronologically into single samples, see section Sample Size.
State A is preferable to all others. It indicates that the process is both capable and stable.
This state shall be achieved, because is returns no rejects in practice.

State C, although capable, is not stable or controlled, no reliable forecast can be made
regarding future capability. A position consistently to one side of the mean values is also
undesirable. The suggestion is: if the distributions of the single samples are one-sided at
the lower or upper tolerance limit, the mean value % shall be no more than within + 25 %
of the tolerance middle. For normalized consideration this means a maximum mean value
offset of + 2s. In this instance standard deviation s is related to the process capability
study with n = 125. Note that this is applicable only to processes with unavoidable drift,
for example the "allowance" for tool weatr. If Cp is not significantly greater than 1.33, in the
control chart, the warning limit will frequently be overshot and the probability of violation
of the control-intervention limit increases accordingly! Establish the cause of fluctuation
(e.g. tool changes, batches, shifts). Design of experiment (DoE) tests can be applied to
guantify the effects of the influences.

In state B it is necessary either to improve the process toward A or introduce suitable
measures to prevent the dispatch of faulty units.
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Using Visual-XSel 17.0

- AL A

All procedures and analyses are carried out via templates. There are several possibilities
to open them. The direct way is via the selection in the start guide, or via the icon Evaluate/
Capability. The recommended item here is the Guide process capability ....

i BA | &> ¥R JF .

[
Diagram  Weibull \Evaluate ) g ! R, /‘]ﬂ\ %
ANOWA  Regresszion Dizcrete Hypothesis | Capability Shainin
W MSA Overview
MSA continuous measurerments L4
MSA discrete measurements 4
For this a data column in the spreadsheet shall be MSA ordinal scaled .. v
— selected before. More ...
For example the file Example_Diameter.vxt can be achine capability Cm/CmKk .
used (F||E/Exam pleS/. ) . Process perfornance Pp/Ppk ...
Process capability Cp/Cpk L4
The Guide includes a distribution test and make an More ..
proposal which is the best one, here Weibull is —— Tolerance specification
recommended, because of the best (highest) p-
value (see www.weibull.de/COM/Hypothesis_Tests.pdf)
| a1-pa  |Diameter
> /T B | C | D | E | =
1 | Diameter I
2 15.215
3 16,210 -
4 15,210 <( A [ evaluation strategy BMVW GSS2000
2 :“:;gg - I I [ 5| ¢ Normal distribution Prsie
T 15’200 : i Standard for normal dimensions and propfprties. 0,058 Knowing which characteristic
8 15:240 g & il selection only if feature is not listed in theffollowing block. should be a priority
9 15,240 ¥, I Srmt [oavn,
10 15,245 H : " Folded normal 1st ty) L]
1 15,220 : il Straightness, \evalnass")?nunnness, cylifirical- inear-, surface-shape, 0,000 5 ::
12 15,240 B s roughness, parallelism, perpendicularity, §ngularity, symmetry 5] [
13 15,195 R A v o ::
14 15,145 : 2 ° I:;:::::o;::il;n:::z:hty concentric] st = =
15 15,230 ' ' ' Ll
1 16,205 ;:Ir;b:;;?::;ui " Weibull-, or Lognormal-distribution 05T L E?
:; :“:’%ﬁg Min = 15,145 Max = 15,245 One-sided limited features, especially tlw 'and cycles P M
. T =
19 15,220 | (* Weibull-Verteilung (3-parametrig) 9 =
_?1) 12’?;; One-sided limited fe‘:tura:,aln pEI‘tIchlﬁr service life, cycles, etc. o Ajﬁ' a?-‘u
2 7 Possible outlier at the beginnig If not one-sided or lifetime, then the normal-distribution should have priority: Linsarmavamant i B1.LNY
o e i ™ Wowe [iim
i ] <005 LsL=0 UsL=1525 d=——t
g_? 0K I Exit Help | (15,28)
28 _ * Estimated values for conf. 0% )
29
= Il
A new option in Visual-Xsel 17.0 is a calculation of a needed limit to achieve a wanted
Cpk — value.

If you select the button OK the relevant template will be loaded.

© Copyright CRGRAPH 2022
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In version 17.0 there is a new menu item to load directly measurement data in the
AQDEF® format.

www.g-das.com/en/service/data-format-agdef

S8 \icyal-Xsel 17 After loading one can select the analysis method.
File Edit Insett Calculate GStatistics Format |ACPEFEvaluation X
Mew Title Shaft
~ El
(34 Open... Strg+0 8
. Num measurem. 100
Measurement or process data ... ] = = " Measurement System Analysis Num atirbuies &
3 g
A_dd file or sheet [ﬁ (¥ iProcess- or Machine capability; ] Diameter 1
File manager L Diameter 2
#5 " Control Charts Diameter 3
Templates 4 Diameter 4
Diameter 5
Examples... :::msts:?
E Save S-trg+5 §§ " Read only measurement data
[~ and check distribution

On the right side the existing attri-

butes are show and can be select Ok M

later.

By using the first three options the relevant templates with an underscore *_.vxg are
shown here, as a sign for the AQDEF® format.

After loading the source | ZF Offen X

datal please SeleCt the Suchen in: | 08_Process_Capability j |‘j( B~

wanted method, for exam- " ,\ Arderunasdat
oy ame Naerungsdatur

ple the Process Capability * ’

EE Machine_Capability_Analysis_CmCmk_vxg 25.07.2021 11:M

Analysis Cp/Cpk. The eval- | Scnelaigif e

’ = Process Capability_Analysis_ CpCpk_wxg 25.07.2021 11:10
uation (macro) starts here Val B8 process_ Capability_Folded_Normal_Distribution_Type_1_... 17.07.2021 17:46
automatlca"y. ~ o B b nrece Canahilihe Frlded Blarmal Dictribitinon Tne 2 1707 20211720

For templates without an underscore *_.vxg the macro has to be started manually. The
instructions in the speech bubbles will guide you through the procedure here.

The output for the example of the normally distributed process capability for the template
Process_Capability Analysis_Cpk._vxg is:



http://www.q-das.com/en/service/data-format-aqdef
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Process capable (Cp, Cpk) and stabil

!

B—: 16 99,99
3 % v
E P
6—: 12
10 e
= 8 &0 re s
3 s 30 4 o
E 10 AL
23 4
] 1 @
E 2 0,1
03 0 0,01
56,828 56,829 56,830 56,831 56,832 56,829 56,830 56,831 56,832
Specification Measured values Statistical values
Sollwert x _ 56,830 | *min 56,829 X 56.830
Toleranz T 0,0040 | *max 56.831| X -3s 56,829
R 0.0022| x+3s 56,831
| Mges 50| 6= 0,0025
| s 0,0004
MNormal distributed
-
= 5s 1272 < 1,585 < 1,898 Tmincp=1,33 0.0034
_ C
0SG-X  ¥-USG pk calc.
Cpe = Min- 1
3-s ' 3s
Cpk required* T :
. . p q min/Cpk required 0.0039
Cok ist" 1,176 < 1,482 <1790 1.442 f

If a confidence calculation for the Cpk is selected and the number of repetitions is less

than 125, the Cpk required has a higher value than 1.33.

On the right side, a minimum tolerance is displayed, which is necessary to meet exactly
the requirement. If the process capability is not achieved, it is possible to extend the

tolerance, if this is possible for the function of the characteristic.

Stabil process

Whether a process is stabil, that can be judged
in the chart on page 2. The mean of the defined
sample size should lie inside +1/4 Tol. Otherwise
the process is considered as not enough stabil.

-USL

L ——

- ¥ Tol
-

, Sampl. mean

i
¢ < X DO
-
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Process-/Machine-Capability “Quick — Test”

To proof several attributes the template Process Capability Cpk QuickTest.vxg or
Machine_Capability Cmk_QuickTest.vxg is useful. To open this template the following
steps are necessary. Open Visual-XSel or use the menu File/New. Click to the icon
Capability

I

or use File/ Templates/ Capability....

Open one of the templates and follow the speech bubble.

Fill your data by using the Link = = = = = =
,,Paste“ in the speech-bubble. 1 | Sample 1| Sample 3| Sample 3] Sample 4] Sample &
2 3] 15 153 151 153
Then fill manuel the USL/LSL before _|_ > LS L) ol waancrps = aoe
starting the macro with F9 or with 5 2 your own data inghe marked cells 15.16
the icon where the next speech- : 3 Paste-Spec. | 15,18
T 4 12, Tb T2, ThT1 10,1743 1o, Thd 15,191
bubble appears. 8 5 15192 15161] 15148 15165 15137
9 6| 15161 15194] 15.164] 15149 15117
The resu'ts are ||Sted above the BOX 10 [ 15,189 16,216 16,141 16,176 16,133
1 8l 151621 15 144l 151681 1R 1771 1% 147

plots. It is recommended to use a
confidence for Cpk, which regards the sample size (Cpk-limit).

The data columns are displayed via normalized box plots, i.e. the values are related to
the USL-LSL range. This allows different units and value ranges to be compared side by
side.

Quick test for machine capability several characteristics

05 3—=— L

LSL;, +1 =USL)
|
|
m_

%,
F
g

® E
2 3 3 | T
e 05 J—wtle T i —
o ] o
=
© ==
1] ]
= 0
10 '\0 A AL
o gt gt et gt gt g gt T get® | get® et g o, et
e et et e e o b o ot
ot o g o U‘\N cn‘\‘l A U\\\J cp\ﬂ O T o o g™

xm s LSL USL Min Max Cm Cmk Cmk limit* | pwvalue n
only clamped point 1 0,066 0,086 -0,434 0,566 -0,194 0,173 1,935 1,934 1,818 0,000 27,000
only clamped point 1 -0,022 0,020 -0,622 0478 -0,047 0,044 8,294 8,290 1,818 ,000

RSN RN R R - ] n nno nonac n cno noAnn nonAn n Ano A FAC A Taa 4 040 A N2 A7 ann
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If one or more attributes are not normal distributed (p-value<0.05), it has to be checked

an alternative distribution.

For this go into the spreadsheet /table T1 and mark the data for the regarded column

beqginning at row 4 and use the following menu

File Edit Insert Calculate Statistics Format  Options  Help
ggg E? E] g m Ho Statistik Summary LY = rE Fixies = T
i [ Statistical distributions... new with parameters .., L
Start 9 U & o H Hypothesis tests ... new from data ... [
= Project Sample size... &% Quick test distributions (dialeg) ...
Bag=[1,37] ||15.214 (&} Dok Experiment
A B BL Correlation 4 G H [ J K
1 Object 1 [EE?] Data analysis / Regression ... bject 6) Object 7
2 LUSL 153 B ANOVA 153 150
E
3 LSL| 1508 = 1505] 1505
4 ML, Cross table + Chi® test ... 15,185 15,207 | <= start of data rows here
3 Cluster analysis ... 15,221 15,19
6 Principle Component Analysis ... 15,213 15,227
7 4 15,206 15,205
In this case the Lognormal-distribution is the best one. With the same data selection
click to the icon EE Evaluation and select the relevant distribution here...
A B C D E F G H 1 J K L M N
1 Object 1] Object 2| Object 3| Object 4| Object 5| Object 6] Object 7
2 USL 153 153 153 153 153 153 153
3 LSL 1508] 7" B B B B B 5
1 1 151380 - i
5 2] 15164 -~ Py 1
6 3 15154 Normal distribution
7 4 15 16 Standard for normal dimensions and properties. 0,115 B
8 5 15 1'92 =election only if feature iz not listed in the following block. -
9 B 15.161 ]
10 7 16,189 " Folded normal 1st type i
11 8 15,152 Straightness, levelness, roundness, cylindrical-, linear-, surface-shape, 00
12 q 15,116 roughness, parallelism,_perpendicularity, angularity, symmet i
1512 1514 1516 1513 1520 15322 1524 1536 W B
13 10 15,15 < > " Folded normal 2nd type -
:; 1; 1:;;2 Imbalance, position, coaciality, concentricity -
16 13 15‘208 Number values = 40 -
L Only positive values K * Lognormal-distribution 0118 5
:; 1451 1?51325 Min = 15114 Max = 1526 One-sided limited features, especially time and cycles -
19 16 15 1‘?? Possible mixed distribution 2 times - _ . . B
= Weibull-Verteilung (3-parametrig) 00 s
i? 1; E]?ﬁ One-sided limited features, in particular service life, cycles, etc. -
22 19] _15.169 ]
;i 3{1] 1:?31? o Too less data i
= = 15181 Unstable process (several machines, batches or new too
26 23 15,14 oK [
27 24 15,201 i
28 25 18,175 7
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e PBS B @, m
Capability

Start 9O & b Paste Hypothesis Shainin

= Project Diagr.* @5 MSA Overview
B4=[13] 15,138 MSA continuous measurements »
A B C H 1 MSA discrete measurements L4 N 0 P

1 Object 1| Object. Object 7 MS5A ordinal scaled ... r
2 USL 153 15, 153 Moaore ...
3 150 15.05 — o
4 1510 15 207 | <= Stal‘l& Guide process capability ...
5 15,22 115.19 Machine capability Cm/Cmk ...
[ 15.19 15,227 Process perfomance Pp/Ppk ... .
T 16,16 16,205 Meormal distributed ... |
8 15.16 15,183 More ... Folded normal type 1 ... L
9 15,19 16,253
10 15.21 15,247 Tolerance specification Folded normal type 2. i
11 15,14 15,173 Lognarmal ... |
12 1512 _ 15,247 ([ weibull distribution ... )L
13 15,16 16,264 Mixed distributi |
14 15.15 15172 peed distnbution ...
15 151 15942 Percentil-Methode ... i
16 15,19 16,232 [ [ [

An alternative method is to create a histogram by using the icon Diagram/ Type. For this
it is the best to copy the data and use it in a new instance of Visual-Xsel (File / New).

EEE DRSS B A ([ B O B ek |5 =

Start p= R ] @D '}II" Paste Diagram | Weibull Evaluate DoE  Analyse Six Sigma Tools  Mac
= Project
At=00] | L
A B

1 Favorites ] Standard] Statisticsl Sraciall Tahla |

2 15,138 . Frequency-distribution

3 15,164

4 16,154 .

5 T | Class-width: 0.0 oillte

? :II g :II 2? ! Line Declarations

8 15:189 ﬁﬁ e [v Distribution-curve zﬁﬁh‘&

9 15,152 | = |v Density-function |Lug-Nu:|rmal—Distr. -
10 15,116 | Histogram MNormalDistr. L .

= 1E Ac [~ Show median and star [

Go with the mouse in the axis area where an upper limit has to be defined and use the
right mouse button.
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Frequency

crgraph.com

15,285 =0.,05196% =» E0,05097%

15,15

Limits

15,285

|V iShow process capabilty CpliCpu:

oK I Exit

Delete

_y
4,1

ES
Jency

m
o
=t

'\\
™
15,20 15,25 I I

il Change diagram 1

% Copy diagram 1

E Paste

_! Color line

_! Line-types

1 Diagram-size / move / 3D-rotate

Data seurce...

If the mouse position is not really exact, the value can be
set directly. Set the option “Show process capability...”.

After that the limit with
Cpu Is shown on the
right side. Here we have
an unsufficient value -

Cpu <1.33

£ F
T F1s
s
L F10
= 3_5
——t—t——— 0
15,25 15,30

© Copyright CRGRAPH 2022
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Automatically Analysis from a data base

Process Capability Analyses can be started automatically from a data base. The steps
are shown in principle:

% Select a data set for one
attribute to analyse

H Export data set as AQDEF
file *.qdf (complete path)

Start Visual-Xsel 17.0 with

the wanted Analysis and the

file name, e.g. ——

Execute = C:\Apps\XSel_17\XSell17.exe \CPKFile.qdf
L

\ ) Ja\ J
Y Y Y

specific command to Location of XSel17 Order for

start applications e.g. Process

Windows comm. CMD space Capability
Analysis*

possible commands |

\MSAL1 : Measurement_System_Analysis_Typel CgCgk .vxg
\MSA4 : Meassurement_System_Analyse ANOVA_MSA4 .vxg
\WVDA5 : Meassurement_System_Analyse ANOVA _VDA5 .vxg

\CMK : Machine_Capability_Analysis_ CmCmk_.vxg

\CPK : Process_Capability Analysis_CpCpk_.vxg

\CF1 : Process_Capability Folded Normal_ Distribution_Type 1 .vxg
\CF2 : Process_Capability Folded Normal_Distribution_Type 2 .vxg
\CPW : Process_Capability Weibull_.vxg

\CPL : Process_Capability Lognormal_.vxg

\PPK : Process_Performance_Analysis_PpPpk_.vxg

\CCX : Control_Chart_x_.vxg
\CCS : Control_Chart_x_s_.vxg

* between order and file name no space is allowed

If the process capability is used and the data is not normal distributed check the best
one with this icon:

gy 2 [(aY
= = | \E

Analyse Six Sigma Tools

e EA

Diagramme Weibull
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crgraph.com

-
<( [~ evaluation strategy BMW GS93000
Pyaiue
" Normal distribution
Standard for normal dimensions and properties 0,000 Knowing which characteristic
selection only if feature is not listed in the folowing block. should be a priority
Characteristic Symbol | Distribn,
/\‘ ~ Folded normal 1st type s Inaan L]
h 0,000 Straghiness B1
traig , levelness, r , cylindricak, lingar-, surface-shape, 0, ey : =
roughness, parallelizm, perpendicularity, angularity, symmetry Roundness [a] 1l
141 Cylndrical shape & B1
< 3 ¢~ Folded normal 2nd type Linaarshape —~ &
- P . U'UDU Surface shape [} B
Imbalance, position, coaciality, concentricity Roughnass "
Number values = 229 Imbalance B2
Only posiive values * Lognormal-distribution O05E ::::.::mm u ::
Min =028 Max =158 One-sided limited features, especially time and cycles rresre——— Y =
i - . Foaiten & &2
Possible mixed distribution 2 times o . - n o [ ree—rrr ° =
teilung ( ig) 0,001 e =T
One-sided limited features, in particular service life, cycles, etc. Concansicity d BlEZ
Linsar mavement S B1.LN
Possible outlier at the end - -
B Magliche Tok fiir Cpk = [1.33
" Mixed distribution "~ Percentil | distribution-free if all S el eI hd
Unstable process (several machines, batches or new tool) previous Median = 0,58036
=0.05 LSL=0 USL = 2,008
Exit | Help
o

Select the distribution with the best p-value or choose the wanted via the right table and
push OK to open an to add the new template in the project.
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