(4 4 HEXAGON

Basic Q-DAS examples

Introduction

FAQ
1 June 2023
Created with Version 14.0.3.1



(4 4 HEXAGON

Information about this document

All rights, including translation in foreign languages, are reserved. It is not allowed to reproduce any part of this
document in any way without written permission of Hexagon.
Parts of this document may be automatically translated.

Document History

Version | Date Author(s) Modifications / Remarks

31.05.2023 | BA Initial release

31 May 2023 2017



(4 4 HEXAGON

CONTENTS

T FOrEWOId.. . ————— 4

P | 15 N = € T4 T o1 = 5
21 MSATYPE T STUAY oottt 5
2.2 MSAType 2 study — TOIEraNCe........cceeeiiiiiiiiiiiiiiii ettt 5
2.3 MSA Type 2 study — Total variation .............coooiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee 6
24 MSA Type 3 study — TOIEraNCe........cceeeiiiiiiiiiiiiiiii e 6
2.5 MSA Type 3 study — Total variation ... 7
2.6 MSA Stability STUAY ... 7
2.7 MSA LINEAILY STUAY .. .ot e e e e e e e e e e e e e e e 8
2.8 MSA Attributive signal deteCtion ...........oooiiiiiiiii 8
2.9 MSA Nominal / Ordinal Kappa StUAY .........ccooiiiiiiiiiiiieieee e 9
210 MSA FAQ type CONVEISION .....cciiiiiiiieee e 9

3 Sample analysis eXamples ... nnranan 10
3.1 Sample analysis 1 part StUAY ......ooueuiii e 10
3.2 Sample analysis 5 part Study ... 11
3.3 Sample analysis machine capability study ... 11

4 Process analysis eXamples..........ccccc s 12
4.1 Process analysis additional data..................oooiiiiiiiiiiiiiiiiiie e 12
4.2 Process analysis capability by number of values ... 12
4.3 Process analysis invalid values attribute 255..............ooo 13
4.4 Process analysis machine COMPAISON .........ccoiiiiiiiiii e eeeeeeens 14
4.5 Process analysis problematic datasets ... 15
4.6 Process analysis QCC test data fixed subgroup Size.............cccuvveiiiiieiiiiiiiiiiieeeeeeeee 15
4.7 Process analysis QCC test data moving subgroup Size...........cccueeeeiieeiiiiiiiiiiiieeee e 16
4.8 Process analysis True POSItION ........coouiiiiiiiiii e e e e e e e eeeeees 16
4.9 Process analysis attributive characteristics..............coiiiiiiiiiii e 17

31 May 2023 3/17



(¢ 4 HEXAGON

1 Foreword

This documentation is briefly describing the example data sets located in the folder “Basic_Q-DAS_examples”.
When the files are opened, users might get different results and graphics then the ones presented in this
document, depending on the product used and evaluation strategy used.

Please, get familiar with evaluation strategy in your system, to be able to understand what evaluation results

users can see.

31 May 2023 4117
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2 MSA examples

21 MSA Type 1 study

This example is showing classical MSA Type 1 study — gage capability Cg and Cgk. The goal of this study is to
find out if the measuring gage is capable or not. The study is done with 1 reference part and 50

measurements.
>
Dravsng Vaiues Caliecked Values Stafisics
¥ +0.1xT = 20.33200 Kmaxg = 20313 Hgtdsg = 20.31745
Xm = 20.30200 Kming = 20.204 Xg = 20.30348
Xm-0.1xT = 20.27200 Rg = o.01g Xg-33g = 20.28951
0.2xT = 0.06000 Mict = 50 68y = 0.02794
T = 0.300 2y = 0.00486
Unit = mm Bi = 0.0014200
el = 50
Test for Bias
Test results : significant (o =5% )
Bias: = 0.48%
Minimum reference figure for capable measuring system
Resaolution %RE = 0.33% Ul—S‘_I Tnin(RE} = 0.0200
EV .
%EV = — = 9.31% Teiin {565V = 0.186
T o 18 30
02xT
Cq= =17252452257 F TrminiCa = 0.188
Bxgg 0 133
0.15T - | Ky - % _
Chems— v =1863=204=245 F T i (€. = 0.201
3xsy 0 133
Measurement system capable (%RE,min,Cq,Cac} @
2 Q-DAS Measurement Process Qualification (04/2022); Type 1 - (Cg/Cok study)

2.2

MSA Type 2 study — Tolerance

Software documentation

This example is showing classical MSA Type 2 study — Gage repeatability and reproducibility. The goal of this
study is to find out if the measurement system (as a whole) is good enough or not for measurement process.
The study is done on real parts with multiple operators. The reference figure used is tolerance range.

# Form sheet - Design 3 x
Vanance Standard dev. Confidence level ta = S5000%

Repeatability 0.000072381 0.0085065 EV = 0.0070938 = 0.0085065 = 0.010627 %EV = 12.76%
Reproducibility 0.000011832 0.0034108 AV =0.00045433 < 0.0034106 = 0.024453 AT = 512%
Interaction [pooiing] [pooling] & = %lA = —_

Repeatability & Reproducib 0.000083553 0.0091648 GRR = 0.0085368 = 0.0091648 = 0 025505 %GRR = 13.75%
Part Variation 0.00000 0.00000 PV = 0.00000 = 0.00000 = 0.0037157 WPV = 0.00%
Total Variation 0.000082893 0.0091648 ™ = 0.01
Design Reference Figure
No. of Trials = 2 Process Wariation = 0.06
Number of operators = 3 Tolerance = 0.40
Mumber of Parts = 10 required Cp value =
Resolution %RE = 2.50% { | |
0 5
number of distinct categories nde = 1 F‘ l |
Repeatability & Reproducibility %GRR = 13.75% { | | |
0 15 30
Minimum reference figure for capable measuring system = Trmin {3GRR =: 0.367
Minimum reference figure for measuring system of limited c= T min {%GRR } = 0.183

Measurement system capable (%RE, min, %GRR}

2 0-DAS Measurement Process Qualification (04/2022): Type 2 - ANOVA {tolerance)

31 May 2023
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2.3 MSA Type 2 study — Total variation

This example is showing classical MSA Type 2 study — Gage repeatability and reproducibility. The goal of this
study is to find out if the measurement system (as a whole) is good enough or not for measurement process.
The study is done on real parts with multiple operators. The reference figure used is total variation.

& Form sheet - Design 3 - X
Variance Standard dev. Confidence leved fa = 95.000%
Repeatability 0.000072381 0.0085085 Ev =0.0070938 < 0.0085065 < 0.010827 WEV = 9282%
Reproducibility 0.000011832 0.0034108 AV =0.00045433 < 0.0034106 = 0.024482 AV = 372 %
Interaction [pooling} [pooling] & = Tela = —
Repeatability & Reproducib 0.0000835933 0.0081648 GRR = 0.0085368 = 0.0091648 < 0.025905 %GRR = 100.00%
Part Wariation 0.00000 0.00000 PV = 0.00000 < 0.00000 = 0.0037157 WPV = 0.00%
Total Variation 0.000083933 0.0091648 ™ = 0.00818
Design Reference Figure
Ho. of Triale = 2 Process Variation = 0.06
Number of cperators = 3 Tolerance = 0.40
Number of Parts = 10 required Cp value =
| |
Resolution %RE = 108.11% > & !
number of distinct categories ndc = 1 ﬁ: 5 |
[ I I =]
Repeatability & Reproducibility %GRR = 100.00% ﬁ 1.: 3.0
Winimum reference figure for capable measuring system = = 0.0611
Minimum reference figure for measuring system of limited c= TV min = ==
The reguirements were not met (3%RE min, %GRR} .
< Q-DAS Measurement Process Qualification - Total Va: Total variation

2.4 MSA Type 3 study — Tolerance

This example is showing classical MSA Type 3 study — Gage repeatability and reproducibility. The goal of this
study is to find out if the measurement system (as a whole) is good enough or not for measurement process.
The study is done on real parts without the operator. The reference figure used is tolerance range.

# Form sheet - Design 3 - X
Varniance Standard dev Confidence level fa = S5000%
Repeatability 0.0000021600 0.0014687 EV =0.0011526 = 0.0014697 = 0.0020288 %REV = 14.70%
Repeatability & Reproducit: 0.0000021600 0.0014557 GRR =0.0011526 = 0.0014697 = 0.0020285 %GRR = 14.70%
Part Variation 0.00031332 00177 PV = 0011796 < 0.017701 < 0.026620 %PV = 177.01%
Total Wariation 0.00031548 0.017762 ™ = 0.018
Design Reference Figure
Mo. of Trials <. s Process Variation = 0
Number of Parts. = 25 Tolerance = 0.060
required Cp value =
Resolution %RE = 1.67% .[ ‘ |
0 5
number of distinct categories ndc = W é l ﬁ
Repeatability & Reproducibility %GRR = 14.70% 6[ e 3!0 |
Minimum reference figure for capable measuring system = Trpin {%ERR = 0.0588
Minimum reference figure for measuring system of limited c= Tormin {%GRA = 0.0234
WMeasurement system capable (%RE min, %GRR} @
2 Q-DAS Measurement Process Qualification (04/2022): Type 3 - ANOVA, (tolerance)

31 May 2023 6/17
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2.5 MSA Type 3 study — Total variation

This example is showing classical MSA Type 3 study — Gage repeatability and reproducibility. The goal of this
study is to find out if the measurement system (as a whole) is good enough or not for measurement process.

The study is done on real parts without the operator. The reference figure used is total variation.

Software documentation

& Form sheet - Design 3 - X
Vanance Siandard dev. Confidence level e = 95000%
Repeatability 0.0000021600 0.0014887 EV =0.0011526 = 0.0014697 = 0.0020288 TREV = 227T%
Repeatability & Reproducib 0.0000021600 0.0014687 GRR=0.0011526 = 0.0014697 < 0.0020268 ®GRR = 8.27%
Part Wariation 0.00031332 0.017701 PV = 0.011796 = 0.017701 < 0.026620 %PV = 99.66%
Total Variation 0.00031548 0.017762 ™ = 0.0178
Design Reference Figure
No. of Trials = 2 Process Variation = 0
Number of Parts. = 25 Tolerance = —
required Cp value =
Resolution %RE = 5.63% | |
o 5
number of distinct categories ndc = 7 Dl E‘- ﬁ
Repeatability & Reproducibility %GRR = 8.27% ! T ! ‘
o 15 30
Minimum reference figure for capable measuring system = TV min{%GRA } e 0.00980
Minimum reference figure for measuring system of limited c= TV min%eRR ) B e

The requirements were not met (%RE min, %GRR)

= Q-DAS Measurement Process Qualification - Total Va: Total variation - Type 3

2.6 MSA Stability study

Stability study is often used regularly to check if the measuring gage is stable or not after time. It is sometimes
used in combination with procella module (more information can be found on help site

https://help.hexagonmi.com/bundle/q-das/page/gc.html in the document “Stability-cards”). The calibrated

standard is used during the study.

s 99.73% B [n=3, 6 =4/52]

# saved QUC - Design 1 - 0 x FS
%-9973% @ [n=3 =% 0= Jﬁ] Drawing Values Coflected Values Sigisics
1 Standard act.val = Krming = 5.999 Xg = 8.00200
£.004] f‘, usL - 5030 Xrag = 6005 = 0.00128
E \
E Iﬁ - ,*. Ll el LsL = 5970 Ry = 0006
6.003— ] f ——t T = 0060 N = 75 Nes 75
1 [ \e I1'h I\ |\ /I \
1/ %\ I\ /1 A7 | Qualty Control Chart e ==
§.002 & —— < - — tar %, ua ontrol Cha =
17 ] S = ket 25
R A _ﬂ—‘f'—“"ﬂ\—." —\.—/,";/ —'ﬁ'"—J = B
8.001 \‘ A ‘ 4 Type of charl (location) © %- 99.73%[n=3; =%, 6 =+/87]
E - VI LcL
E a000] YV Upper control fimit ucL = 500338
% Target tar = £.00200
- 0 5 10 15 20 25 Lower control fimit LCcL = 65.00064
E
i Violations of control limits: 6=0%
£ 0.0020 ucL
(=} 1 a o
] Type of chart (variation) : s- 99.73%[n=3;0= \lr;]
<] Y
L0t I Upper control fimit ucL = 0002013
1 Target tar = 0.000694
WAL Lower control fimit LcL = 0.000029
i =tar Sa Violations of control fimits oso
0.0005 L]
] The requirements were not met (min, ST}
0.0000 LeL

= Q-DAS Measurement Process Qualification - Total Va: Stability (tolerance)

31 May 2023
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2.7 MSA Linearity study

Software documentation

This study is used to find out whether or not the gage is measuring in the same linear way across the whole
tolerance range. Multiple standards are used during the study.

H1**: Regression line gradient unequal to 0

Linear equation = fx = 04670 + 0.0477 x | %R? = 52.245%
Test of slope
o _ 5 Ha Regression line gradient equals 0
Hi Regression line gradient unequal to 0
upper critical value (a =5 %) 205
upper critical value {a =1 %) 278
upper critical value (a = 0.1 %) 367

Test of intercept

Ha

o = 5%

Regression line intercept equals 0

Hi1

Regression line intercept unegual 0

upper critical value (o =5 %)

2,05

upper critical value (o = 1 %)

2.76

upper critical value (o =10.1 %}

367

H*** : Regression line intercept unegqual 0

Process Variation = Process Var. = 0
Repeatability = EV =0.0085734 = 0.013411 = 0.014760 : |
Repeatability = WEV = 8.05% 0 15 30
IB{ = 0.035000 %iBi = 3.50% Bierga = 5.00%

Measurement system capable (Bi}

= 0-DAS Measurement Process Qualification - Tetal Va: Linearity (tolerance)

2.8 MSA Attributive signal detection

This study is used for attributive testing systems (OK/NOK) where reference measurement can be done.

.".

n Ref. 4 xgq £ xg1 x5z Assmt.
1 | a0 = = [ on @
2 | 38480 = = = = @
3 | 3ssr0 on oh o oo @
4 | 35520 oo = = = [ ]
5 | 38210 th th th i ®
6 | 36450 = = = = @
7 | ass20 = = = = @
O N N 2 - )
g | 38340 = = = oo (]
10 | 36250 oh e oo e @
11 | 3s720 th th th L [@]
12 | 35820 oh = = = []
13 | 35850 oh = oo = [T)
14 | 35610 op op = oo []
15 | 36170 [ = B = @
18 | 35850 oh oh oo oh @
17 | 35310 = = = == [T
s | B | & | & | & | @
19 | 35440 = = = = ®
20 | 35740 oo oo [ oo @
v a2 E

& value chart Individuals

367

Inner diameter [mm] —
W o
o m
@ =
| 1

£

Reference No. —

40

50

31 May 2023
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2.9 MSA Nominal / Ordinal kappa study

This study is used for attributive testing systems (two or more possible states of the real parts) with or without
reference measurement. The main requirement is the kappa. With the same dataset, different studies can be
evaluated (Effectiveness, Fleiss kappa, Cohen kappa etc..).

# Form sheet - Design 3 - X
Evaluation category
Number of reference parts 50
Number of operators 3
Mumber of trials per operator 3 11/ Okay
2! Not okay
Number of reference measurement = 1
Kappan = K'n = 0.702%
0 07 0.8
Kappaca = L = 0.7745
0 07 0.8
Kappa min = L = 0.7029
; o 07 08

Meazurement system marginally capable (min,ks} @

= 0-DAS Measurement Process Qualification - Total Va: Risk Analysis (Fleiss Kappa)

2.10 MSA FAQ type conversion

This example only explains the principle of conversion from one type of study to another. Detailed information
about conversion can be found on the help platform https://help.hexagonmi.com/bundle/q-
das/page/menu_file.html under “Type conversion”.

Type conversion

COnversion

() all characteristics

(@) cument characteristic
() all characteristics of type

Type-1 Study

() Cument sstting

(@) Standard setting

conversion method

) no conversion

Conversion 2

(00 all characteristics of the part

Target type
Type-2 Study " Type

3 Mumber of operatars

-
-

Ma. of Trials

5
L]

MNumber of Parts

L3

]
L1

Mumber of reference measurements

Hl

QK Cancel Help

Software documentation

31 May 2023
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3 Sample analysis examples

3.1 Sample analysis 1 part study

This study is used often for setup of a production machine, using 1 part analysis.

Software documentation

% 1 Part Report - %
Char No. Char Descr, LsL usL ® =T Squire:
¥ Test 2 24 560 25,040 25,001 0.00100 )
13 Test 3 29,960 30.040 29,560 _0.0200 a
14 Test4 34 860 35040 35.028 0.0260 @
15 Tests 0.000 1.040 0.600 0.600 ®
15 Test§ 0.000 1.040 0.500 0.500 [
% value chart Individuals O x
20.04 USL 504 UsL
=20.02 3 = 25.02 3
E : uor | E 2 uoP
= 20.00 3 " 2B — - — e — - - —|®
g e e —* LoP| W@ a LOP
2 19.98 2 2498 ]
19.96 3 LsL 24.96 LsL
I I
i} 1 2 i) 1 2
30.04 3 USL 35.04 USL
=302 casged T T T T T I
S vop | E- 3 uop
™ 30.00 = 35.00]
i 3 Lop | & 3 LOP
29984 --—-—--—--—--—-- o= v =ts = s te=Ts —|® — 34985
29.96 LsL 34.96 3 LsL
I I
il 1 2 ] 1 2
1.0 el 1.0 usL
—0.5-] —0.5-]
E E
e e e e e R [ L e e e e uor
- e — e — e — - X
0.4 0.4
L] = o .
"oz "oz
B e  ale e S
0 1 2 0 1 2

31 May 2023
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3.2 Sample analysis 5 part study

This study is often used for setup of a production machine, using 5 part analysis.

% 5 Part Report - X
Char.No. Char Descr. L8L UsL x RIT T lequiremen
g4 Length2 (Expl 1.1} 24910 25.010 24 96760 28.00% 0.00780 .
11 Length3 (Expl 1.1} 29.910 30.010 30001280 11.00% 0.0418 .
g4 Length4 (Expl 1.1} 34.910 35.010 3453300 35.00% -0.0270 .
% value chart Individuals B x
20.04 UsL ' 25.01 UsL
1 g ] =
e il —_ Tl P B ks e e i S i s i s e X+ds
EZD.UZ ] 524.99—_
= 20.00 = .
= T D R S s = =] = 2407
10984 ’__,__._,—n_-____‘__‘;__/___,__.a—_ . o =z = E
= e ey sy e e e e e e e X3 | E
Y 10065 > 2495
& o . = h
B = 3-—-—-—-—-— == — - — - — - — - — - ] X3z
§ 19.54 5 2403
=) - i A
19.92 .
LSL 2451 LSL
T T T T T T T T T
0 1 Z 3 4 5 (] 0 1 s 3 5 [}
Value No. — Value No. —
: o s e e ] yg X3 . usL
I e S . i T 3500+
= 30.00 o Ll X = 4
E +--—-——— = = = = = - — - %2z | E34398 _
= 29.95 = e e e s X+3s
T, e T 34.96
£ &
E.'Z!':‘.EG.— i)
2 i z
25594 £
5 g 5
=3 =3
2 24 90 -]
LSL S sk e e e ] X-3s
T T T T T T T T T
0 1 2 3 4 5 & 0 1 2 3 5 6
Value No. — Value No. —

3.3 Sample analysis machine capability study

This study is used to determine capability of production machine. The study is conducted on multiple parts
produced in the short period of time with the same conditions.

‘% Characteristics Statistics - Design & - X

Width - Machine 2

12.00738

0.00381

3 'Width - Machine 3

12.00827

0.00385

Walue chart Individuals

Form sheet - Design 3

Histogram Individualz

Form sheet - Design 4

31 May 2023
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4 Process analysis examples

4.1 Process analysis additional data

Dataset contains 4 characteristics with different distributions and additional data (machine, operator, batch
number and order number). The intended use is to demonstrate filtration options in read from database dialog
as well as graphic option in the software, and to demonstrate the ability of the software to determine different
distribution models and capability calculations.

Machine 7 — achine 7

x % || ¥ Histogram Individuals - A x
%35 T35 >
LsL x ust L usL
& — = = Machine 1 250 T T T T 5
20,04 3 ¢ ; E
Machine 1 Machine 2 ! ! ! E 200 ! Fao
42008 o 24 i 200 | | Fao , | A
e achine 1 1 F
=2002] = o = /' Machme3 i . ¢ 2| 1250 : £l
£ | 5% £ i = 1 1 £l = | Fog
Eonk p bl o Wachine 3 £ S g 3 t g ; 5
B 5 . 2 i f/ 7= achine 4 3 1501 1 1 £lg | Ex g
T 20.00 o Machine & z 4 E H ; 2| E i =
ik E: 4 Machine § s 3 & Els ; £
81999 E&\ e Boz Slmd ] ; Fioz| 207 i Fiss
51038 5 Machine & Ed 1 i 24 : 3
Hachine & 1 1 & | = 100 | Erod
1997 01 t E ;
,,,,,,,,,,,,,,,, AN ey B e X3 Machine 7 50 I I s |
19,96 i i 0] i Fs
o Machine 8 00 - Machine & . ¢ :
T T T T T T y T T T
0 200 400 600 800 1000 0 20 400 600 800 1000 1996 1998 2000 2002 2004 00 o1 02 03 04 05
Value No. Value No. — Characteristc 1 [mm] D — Characteristic 2 mm} WD —
Xz
usL
Machine 1 2 Machine 1 00 T £4
P ] i £
| Fas
Machine 2 Machine 2 : 3
220 L4 / 250 f
1 Machine 3 T Machine 3 ! f
200 £ 5200 |
e BN H i
o Wachine 4 % 1] yMactine:s =} |
ﬁ 2 £ |
g Maching § 2.4 Machine § z :
* — i |
Machine & 5 | ! f Machine & 2 100 i
i
i

——————————————————— 151 X \Machine 8 0

L
0 200 400 600 800 1000 0 200 400 600 800 1000 100 120 140 7160 180 200 220 240 0 1 2 3 4 s
Value No. — Value No. - Characteristic 3 WD (EM) — Characteristic 4 [mm] WD (EM) —

4.2 Process analysis capability by number of values

The dataset demonstrates the capability of the evaluation strategy to change automatically the target for
capability indices based on number of values used for evaluation.

% Characteristics Statistics - Design 9 - x |@ x
Char.No. Char Descr. % s pot. Index it Index evali]  Value chart ndividuals | Histogram Individ
Oraving Vialues Collecied Values Satstcs
LSL 997.000 Xoma 1000825 [ Xoamssw 100134116
T 1000000 | 1000.0350 | Xson 999.98610
2 n=11 1000.02745 0346 Co =289 | Cu =286 T s g e T
T 6.000 R 1.479 s 271013
3 n=12 100023100 0442 Cp =226 | Cu =209 — I i TR
ner 10/100.00000% | p-r- 100.00000 %
4 n=13 1000.16477 0.7%9 Cp =125 | Ca =118 P 0000 | Da R
Characteristics C: _ significant | nue 10 % 99998610
5 n=14 999.90164 0.417 Co =240 | Cw =232 = = 5 =
Model distribution Normal Distribution
6 n=15 1000.24430 0.502 Co =199 | Cx =183 ———— = - o
Distr.regress. coeff. = ; 0.60982640
7 n=16 999.95669 0.470 Cp =213 | Cw =210
Calculation method W21 Percentie (0.135%-50%-99.855%)
8 n=17 999.95576 0.487 Py =205 | Pk =202
Potential Capabilty index (A) Ca 12152215322 u=_3‘u—|
9 n=18 1000.30661 0.553 Co =181 | Cx =162
Critcal capabilty index (A) Cx 1165220324 =—l—,
_________ - - - 0 314
<
- - ‘ The requirements were not met (Cg Cox LV) ‘
Value chart individuals Histogram Individuals
Demand Potential Capabity index (A) Cpuge | 314 033
Form sheet - Design 3 Form sheet - Design & it CCAIlCapamy Foes () e [Zream
T I va2 X = Q-DAS Process Capabiity (04/2022)

31 May 2023 12117
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4.3 Process analysis invalid values attribute 255

The dataset demonstrates how the software treats the invalid values marked with attribute 255. The gaps can
be observed in the value charts and the values are not taken into consideration during the analysis.

‘% values mask

0.020000

|'ii§'sﬁe'c£n;:._

slelelea(eale(aa]e|=

m]

Lo.Spec
00

x

000

Test1Cut3 —

[XES

0010+

0.005 :

0.000

Value No. —

usL

X

31 May 2023
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4.4 Process analysis machine comparison

The dataset demonstrates how the calculation of capability can be influenced by multiple machines in 1
dataset and how to differentiate between them.

Ch.1 (MOOD2} 14.00728

Walue chart Individuals

Form sheet - Design 3

Histogram Individuals

Farm sheet - Design 4

% Value chart Individuals

Cha [mm] —

",

\

Y

Waching 1

XA
Machine 2

LSL

I
70 &0 50 100 110 120 130 140 150

Value No. —

31 May 2023
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4.5 Process analysis problematic datasets

Software documentation

The dataset demonstrates potential problems in the datasets (outliers, resolution, different cavities, time axis).

:ﬁ Characteristics Statistics - Design 9

Resolution

Form sheet - Design 3

3 Cavity No. 121482 0.411 Pa = 097 Pa = 0.95 L g
4 Time Axis 0.0208 0.0780 Pa = 0.82 Px = 067 Iii \
il |
Value chart Individuals Histogram Individuals

Form sheet - Design 4

4.6 Process analysis QCC test data fixed subgroup size
The dataset demonstrates analysis and QCC with fixed subgroup size.

% Analysis QCC - Design 1

# sl
F- 9973%[n=5 p =% o=+58%]

iy
o :
=

al b bo b b bl
|

UcL

Htar &

LCL

=
Ln

UcL

0.0025

Test data set 1

0.0020

0.0015

0.0010

0.0005

dtar

LCL

0.0000

5 - 99.73%[ n=5; 0 =\f§}

31 May 2023
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4.7 Process analysis QCC test data moving subgroup size
The dataset demonstrates analysis and QCC with moving subgroup size.

% Analysis QCC - Design 1 T
A M R
F- 09 73%[n=1—2; p=; o=y8%]
7 ucL
14.070 3
14.069 3
E . | i
E 14068 35— el = i — ﬁ ekt £l I I s o 3
N /
H 44,067 3
g. 3
B 14.066 3
o =
2 LCL
w 1 | 1 | 1 | 1 | L | L | L | L | 1 | T | T | T | T
g 0 10 20 30 40 50 60 TO 8 90 100 110 120
=
£ 0.0040 - ucL
B ]
@ 0.0030
A z
LI [v = Valiesbelow imi |
b ]
B 0.0020
= -
0.0010 — ,I tar §
0.0000 - LCL

5- 99.73%[n=1—2 & =\f§]

4.8 Process analysis True position
The dataset demonstrates and explains the analysis of 2D and 3D true position features.

3 x-y Plot Positional Tolerances - M| ®
LsL X usL 1010 usL
10.10 usL N E
E T e e e e s e e s R e 435
] E B
s ]
E = 10,00 %
| g i
% ]
10.05 e — e — e R3s
390 L5l
E I SRS A S N T T U U
= ] 0 10 20 30 40 50 60 70 80 90 400
5  [55HS I8 = Walue No. —
R =L —{% :
2
£ i
= 1010 usL
1 10.05 ]
z ] R3s
9.95 E ]
5
2 10.00
2
o
= -
~ 995 -3z
9.90 LsL ]
i 550 LsL
—T— e E i e e o o
2.80 9.95 10.00 10.05 10.40 D 10 20 30 40 50 60 70 80 90 100
1.x-Positien [mm] Walue No. —

31 May 2023 16/17



(‘ ‘ HEXAGON Software documentation

4.9 Process analysis attributive characteristics
The dataset demonstrates different types of attributive characteristics and its evaluation.
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