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Preface

We would like to thank our customers for their continued trust and
support in our products and services. It is the aim of this manual to serve
as a quick and easy guide to the use of gs-STAT® millennium, with the
help of several self-contained worked examples showing actual tasks
and detailed procedures. More details and support may be found in the
manual ,1x1 for gs-STAT® millennium®, the program features summary
as well as the online help.

Please consider that because of the flexibility of the software and the
multiple configuration possibilities only standard settings can be given as
examples here. Input screen masks, graphical displays, and reports
must not necessarily have the same layout shown in this manual.
Especially in case of company specific configurations, significant
differences are possible. However, the main procedures will be the
same. All the path descriptions for test data, catalogs, databases, etc.
refer to the standard installation path in the C:\Q-DAS\QSSTAT_ME
directory.

In a standard qs-STAT® installation, the data sets referred to in the
worked examples are located in the directory
C:\Q-DAS\QSSTAT_ME\EXAMPLES.

You also have the possibility to download these data sets as well as
further worked examples from our internet website www.qg-das.de.

We wish you success working with Q-DAS"” QM tools.

Note:

Our offer includes seminars and courses in connection with our
products. We would be pleased to mail you a detailed description of the
course contents as well as a questionnaire to help you decide on the
course that is right for you. Furthermore, we would gladly submit to you
an individual offer for custom-tailored on-site training programs. For self-
education, we recommend the purchase of our statistical reference
books.
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Legal Rights and Warranty

All rights to the documentation and the rights to the qs-STAT" software
belong to Q-DAS" GmbH. The information contained in this document or
the program help text is subject to change at any time without
notification. Q-DAS"” GmbH undertakes no obligation with this document.

Limitation of Warranty

No warranty for the correctness of the contents of this manual is
assumed. Since, despite every effort, errors can never be fully
precluded, we are grateful for the notification of such errors. You may
contact us under one of the following addresses:

Q-DAS® Incorporated Q-DAS® GmbH
2582 Product Drive Eisleber Str. 2
Rochester Hills D - 69469 Weinheim
MI 48309, USA Germany

Phone: ++1/248 299 4910 Phone: ++49/6201/3941-0
Fax: ++1/248 299 4913 Fax: ++49/6201/3941-24
E-Mail : g-das@gq-das.com E-Mail: g-das@g-das.de
Internet: http://www.qg-das.com Internet: http://www.qg-das.de

Q-DAS® Hotline:

Toll free: ++1/888 412 7327 Phone: ++49/6201/3941-14
Fax: ++1/248 299 4913 Fax: ++49/6201/3941-28
E-Mail:  hotline@qg-das.com E-Mail: hotline@qg-das.de
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Objective:

The goal of this task is to demonstrate the recording data
capabilities within qs-STAT. The user will learn how to
create a file from start to finish, entering critical tolerance
information and manually recording measured values
using the ‘linear transformation’ option.

Background Information:

When creating a file, it is important that the correct
tolerance information is entered for each characteristic as
this will directly affect the capability results. Any
additional data that can be entered is most beneficial
when using qs-STAT to drill down on a process to
determine any special causes.

Page 1 of 6

Highlights:

M Parts,
Characteristics,
Values Masks

M Data Handling

M Linear
transformation

©49.019 + 0.006 —
O 0.004
—/ 0.003
— — —1 —
P1 R4
1 M1 M5
1 M2 M3 M4
P2 P3
[ 99.82 + 0.05

Task:

Create a qs-STAT file for the four crankshaft features on
Pin 4 (P4), as outlined in the part drawing above.
Reference the information on the following page for
descriptions and measurement values.

Version: 1 © 2002 Q-DAS Inc.
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Part No. 1

Part Descr. Crankshaft

Char. No. 1 2 3 4

Char. Descr. | Posn. Jrnl P4 Diam. P4 Round. P4 Straight P4

Nominal 99.82 49.019 --- -

USL 99.87 49.025 0.004 0.003

LSL 99.77 49.013 - -

Measured Values:

Crankshaft | Posn Jrnl P4 Diam P4 Round P4 Straight P4
1 99.83 49.014 0.0005 0.0009
2 99.82 49.018 0.0004 0.002
3 99.82 49.015 0.0009 0.0002
4 99.84 49.014 0.0004 0.0012
5 99.84 49.015 0.0007 0.0009
6 99.81 49.015 0.0007 0.0018
7 99.83 49.014 0.0013 0.0011
8 99.83 49.014 0.0007 0.0006
9 99.84 49.016 0.0001 0.0011
10 99.82 49.016 0.0006 0.0009
11 99.86 49.015 0.0013 0.0007
12 99.85 49.015 0.0017 0.0014
13 99.83 49.016 0.0027 0.0009
14 99.83 49.015 0.0007 0.0012
15 99.84 49.014 0.0028 0.0011
© 2002 Q-DAS Inc. Version: 1
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Procedure:

1. In gs-STAT Process Capability Module, go to the File [weae mdvduas vales
pull-down menu and select File new or click the icon |same anaysis

seen to the right. The ‘create new characteristic ...’ FA====E=liECEE

. . . easurement System Analysis
window will appear as seen below. Under variable |rsissity ansiysis

characteristics change the number to 4 and click ok.

File new
create new characteristic...
Sample / Process Analysis l Measurement Spstem Analpsis ] D
variable characteristics

1 3| new characterstics
Pusitional talerances

0 3| new positional tolerances D efault

0 3| new attribute characteristics D efault

Error log sheet

[ Default
1 5| new enar types D efault

QK | Cancel | Help |

2. For the Parts Mask, the essential information is the
part number and part description. These should be
unique identifiers. Fill in the Part number as 12345
and the part description as crankshaft.

Part “Test Facility
Part number Description Murmnber Description Reazon for Test
|1 2345 |Crankshaft |Q-DAS Ic.
Conlr.item Amendment status Test Begin Test End
4]
2 | | |
Manufacturer /| Contract
Mumber M ame Contract Contractor
b aterial Customer
Humber Mame
Description i i ‘
; Dirawing | Machine
Murnber Amendment Murnber Description
1| 1]
| | ] |
Femark
Training Course Example

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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The three icons below navigate between the Parts,
Characteristic and Value Masks, respectively.

| » 4=

3. Switch from the Parts Mask to the Characteristics
Mask. Fill in the characteristic number and description.
These should be different than the part number and
part description, but should also be unique identifiers.

@

[£] Characteristics

Characteristic

MHumber Dezcription Mominal Y alue Unit Decimal FI.

1 [Pasn Jrl P4 |99.82 |mm |2 :

Char.Tupe measured quantity Up.Spec.Lim. Up.allowance Up.nat bound.

| variable | || undefined =1 |98.8F |D.05 =

Clazs Ewents Catalog Lao.Spec.Lim. Lo.Allowance Low.nat. bound.

| sigrificant =] = !99.?? } |-n.05 [

Gage

LT Eeeiiion Subgroup size Subgroup type
|N b |D 2 |5 2 |fised |
|GT0UI3 F,-:;sﬂrg Tupe ﬂ |L|p.F'|aus.Lim. i:‘mduc:tion Type Description
Process Parameter Catalfg i_o.F'Iaus.Lim. i:'loduction Type

Femark.
| = undefined ~| 4. Enter the tolerance information from the part drawing
= pe ~|  on page 1 and select a measured quantity from the list
= S that relates to the characteristic.
L Rectangularity
£ Parallelizm .
# Position Use the icons below to move forwards and backwards
© Concenticity through the characteristics.
= Symmetry e

#d4g 228

Alternatively you can display the characteristic list and
move through the characteristics by checking the
appropriate one. See the steps below.

Doc-No: © 2002 Q-DAS Inc. Version: 1
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& Info icon 1% ) B 1 | g -
\—/
¥ Characteristics list
Color |
Type |
oK. et |

[ﬂ Characteristics

i ge-STAT Characteristic
-4 12345/Crankshalt

E 1/Pasr drrl P4 |rl:uml:uer i:li::ascri}J:tiu:;r:j4 I‘;;rréi;al Walue
[ | & 2/DiamP4 osn At &
3/Round. P4
I:‘ o Du.n Char. Type meazured quantity Up. Spec Lim.
[] — 4/Shaight P4 , ,
| wariable ﬂ |:q undefined ﬂ |E|E|.8T
Clazz Events Catalog Lo.Spec.Lim.
| significant ﬂ | Ewent Catalog ﬂ |99..'-"?'

5. Complete the characteristic information for the other
three characteristics.

6. Switch over to the Value Mask and enter in the data
set for the first characteristics, Posn Jrnl P4.

7. For the second characteristic, Diam. P4, use the linear Linear
transformation when manually typing in the data. Transformation
Set the linear transformation up as seen in the screen [—__
below. By doing this you ‘input 14 and the ‘value’ that
is displayed in gs-STAT will be 49.014.

Linear transformation §|
Accurmulating Constant 4
Multiplic:ation factor 0.001

Value =49 + 0.001 * Input

0k | Cancel | Help |

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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8. Complete the data entry for the last two characteristics.
Practice using the linear transformation; re-set it before
typing in the data for each characteristic.

9. Be sure to Save the file under File — Save as ...

The completed Value mask should look like the one seen
below, with 4 characteristics and 15 values each.

Murnber Drezcription Ilp.Spec.Lim.

|1 |F'|:usn Jril P4 |99.a?

-lElEI.BS 43.014 0.0005 0.0009
- 93.82 43.018 0.0004 0.0020
- 99.82 43.015 0.0009 0.0002
- 39.84 43.014 0.0004 0.0012
- 99.54 43.015 0.0007 0.0003
- 93.81 43.015 0.0007 0.0018
- 99.83 43.014 0.0013 0.0011
- 99.83 43.014 0.0007 0.000&
- 99.54 43.016 0.0001 0.0011
- 99.82 43.016 0.000& 0.0003
- 99.86 43.015 0.0013 0.0007
- 99.85 43.015 0.0017 0.0074
- 33.83 43.016 0.0027 0.0003
- 33.83 43.015 0.0007 0.0mz
- 99.54 43.014 0.0025 0.0011
-

Doc-No: © 2002 Q-DAS Inc. Version: 1
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Objective: Highlights:
This task is designed to expand on the user's basic g Recording Data
knowledge of the recording data setup in qs-STAT and to - iy

. i . . Additional Data
introduce additional, advanced recording data options. " rigi4s

These will include the “logical operator’” and “Common
Additional Data Fields” such as date, time, operator,
machine, etc.

M Logical Operator

Background Information:

Within gs-STAT, it may be necessary to link or connect
certain related characteristics; for example to determine
the calculated true position value of X and Y coordinates
or to find the sum of two sets of data measured from two
length characteristics. These types of functions can be
done using the ‘logical operator’ feature. As for additional
data fields, this information can be used to assist in the
traceability of a part or to drill down on a process in order
to determine the exact location of the problem, i.e.
Machine and Cavity number.

» » »
L 1 1

12.50+0.08 65.50+0.08 90.00+£0.10

o 2| 3)

Version: © 2002 Q-DAS Inc. Doc-No:
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Advanced Recording Data
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Create a new file and the recording data environment for
the three characteristics highlighted on the part sketch.
Record the measured values and the additional data
fields for each characteristic as outlined below. (Hint: Use
the Common Additional Data Fields option when entering

the machine and cavity information.)

Create the special characteristic for the distance between
Journals 2 and 3. Using the logical operator complete the
data values.

Measured Values & Additional Data:

© 2002 Q-DAS Inc.

Spindle| Jrnl1 Cavity | M/IC # Jrnl 2 Cavity | M/IC#
1 12.479 2 1 65.436 2 1
2 12.489 2 1 65.422 2 1
3 12.498 2 1 65.46 2 1
4 12.546 2 1 65.433 2 1
5 12.485 3 1 65.454 3 1
6 12.513 3 1 65.461 3 1
7 12.55 3 1 65.439 3 1
8 12.547 3 1 65.463 3 1
9 12.491 4 2 65.45 4 2
10 12.521 4 2 65.463 4 2
11 12.524 4 2 65.446 4 2
12 12.485 4 2 65.467 4 2
13 12.542 5 2 65.43 5 2
14 12.508 5 2 65.423 5 2
15 12.493 5 2 65.429 5 2
16 12.446 5 2 65.439 5 2

Spindle| Jrnl3 | Cavity | M/C #
1 90.051 2 1
2 90.05 2 1
3 90.039 2 1
4 90.036 2 1
5 90.035 3 1
6 90.071 3 1
7 90.058 3 1
8 90.062 3 1
9 90.062 4 2
10 90.053 4 2
11 90.049 4 2
12 90.039 4 2
13 90.054 5 2
14 90.075 5 2
15 90.045 5 2
16 90.041 5 2

Version:
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Procedure:

1. Starting with a new file in the Process Capability [Modie indviduds vales
Module, fill in the appropriate parts and characteristic [Zeeaz:

. . apability Analysis
information for each of the three Journals. Measurement System Analysis

Reliability Analysis

[l characteristics

Characteristic F | Ie new
Mumber Description Maominal ¥alue Uit Decimal Pl

1l Houmal 1 |1 2500 |mm |3 - D

Char. Type meazured gquantity Up.S pec.Lim. Up.Allowance Up.nat. bound.

| wariable | |3 undefined | |1 2580 |n. 080 =

Clazz Ewentz Catalog Lo Spec.Lim. Lo Allowance Lo nat. bound.

| significant = | || Event Catalag | |1 2,420 I-D.DBD o

Gage

MNumber

[E Characteristics E| E|®

Characteristic
Group Mumber Description Maminal ¥ alue Unit Decimal PI.

|2 |Joumal 2 |55.5uu |mm |3 -
Char. Type measured quantity Up.Spec.Lim. Up.Allawance Up.nat. bound.
| wariable | || undsfined | |55.5ao |n.nsu ~

z Tl Class Events Catalog Lo Spec. Lim. Lo Allowance Lawe.nat. bound.
| significant | || Event Catalog | |55.420 |-u. 050 r
Gage

MHurmber

[l Characteristics E|[E| Fg|

Characteristic
Group Murnber Description M arminal % lue Unit Decimal Pl
|3 [Joumal § |au.uun |mm |3 =
Char.Type measurad quantity Up.Spec.Lin. Up.Allowahce Up.nat.bound.
| wanable ﬂ | I undefined j |90.1 0o |U.1 oo -
Remark Class Ewents Catalog Lao.5pec. Lim. Lo.Allowance Low.nat. bound.
| significant = | || Event Catalog Ea| |89. 500 |-D.1 oo -
Gage
Mumber Description Subgroup size Subgroup type
| | |5 «  lived d|
Group Recarding Type Up.Plaus.Lim. Production Type Description
| | rnaral ﬂ | |
Process Parameter Catalog La.Plaus.Lim. Production Type
Process Parameter Ca + | |
Remark

Version: © 2002 Q-DAS Inc. Doc-No:
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2. In the Value Mask, prior to entering data turn on the
additional data fields for machine and cavity. This can
be done by right mouse clicking on the highlighted cell
and selecting “Display additional data fields.” In the
pop up window, check Cavity number and Machine
number; select “all characteristics” and click OK.

Characteriztic

Murmber Dezcription Up.Spe
|1 |Juuma| 1 |1 2580

!

- Delete values

I k val . ..
- nsert vaes Dizplay additional data
- Record additional data _ attibute

Take over record For: 3 :
- — Time
- Copy Chrl+iC — Date
- Insett Chrl+y — Ewent
- Linear transfarmation — Batch number
- Display additional data fields v Cavity number
- Common Additional Data Fields — Operator name
- Calumn to the left — Test

i b achine number

EcE Column ko the right

— Process parameter
— [Gage number
— [Order

Highlight all
Mo highlight

YWindows of zame tppe

current characteristic

{ all character

....................................

all characternistics of the part
all characteriztics in the group

e N

k. Cancel

Doc-No: © 2002 Q-DAS Inc. Version:
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3. Again right mouse click in the highlighted cell and
select “Common Additional Data Fields.”

Characteristic

M umber Drescription Up.Spe
|1 |J ournal 1 |1 2580
-I:elete values o
Insert valles
Record additional data L
Take over recard For: r
Copy Chrl+C L
Insert Chrl+y

Linear transformation =
Display additional data Fields

v Common Additional Data Fields

Caluran ko the left

Colurnn o the right
I I I

T

Common Additional Data Fields means that the additional
information, such as machine # and cavity # are carried
over for each part - all characteristics (across the row).

12479 |2 1 B5.436 2 1 30.051 2 1

For this example, we want the additional data to carry
over for each characteristic (across the row) and for each
part (down the column). The “Takeover’ function works
for the second half.

4. Go to “Options” pull down menu, “Configuration of

Recording data / Data Set” — “Takeover.” Check the
boxes for Cavity and Machine. Click OK.

Version: © 2002 Q-DAS Inc. Doc-No:
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Options Extras  Help

Configuration of Evaluation

System settings 4

Zonfiguration of Recording data [ Data Set

Configuration of Recarding data [ Skandard

Options for Recording of Data

Fecaording data Takeover
Takeover of values in data zet
[~ Date [ Batch
[ Time W Cavity
[~ attibute ¥ Machine
[T Ewvent [T Gage
[ Operatar [ Process paranmeter
[ Teut [ Order
measured value
[ upto curent value
[ Standard for new records
(] 4 | Cancel | Help |

Prior to typing in the data, change the “Input sequence”
such that the additional data fields are skipped. This will
allow the values to be typed in one after another down the
column.

5. Go to the “Options” pull down menu, “Configuration of
Recording data / Data Set” — “Input sequence.” Check
the box for “Skip add. data fields.” Click OK. Refer to
the graphic on the following page.

6. Now type in all of the data for the three characteristics
including the machine and cavity numbers.

Doc-No: © 2002 Q-DAS Inc. Version:
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Options for Recording of Data

|nput zequence

Takeov.er Inpul sequence
Recording data

Change of characteristic in data recording
Characteristic

" after every value
"I_

™ after values

" everny subgroup

" after ,1— subgroups
% manual

QK | Cancel | Help |

The completed Values Mask is seen below for the three
Journals, including the additional data.

FEX
Characteristic Transformation
Mumber B] eécription Up. 5 peclim Lo 5 pec. Lirn. Factor Canstant
|1 {Joumal 1 |1 2HE0 J1 2.420 |1 oo |u.uuu
[ Joumsl 1 |Gavity rumbeachine numtj Jounal 2 |Caviy numbdbfschine numb] Joun 3 |Cavily rumbddschine ra -+
12,479 |1 2 B5438 |1 2 0051 |1 2 |
- 12489 1 2 gs422 |1 2 o051 |1 2
- 12438 1 2 B5460 |1 2 00 |1 2
- 12546 |1 2 B5433 |1 2 x| 2
- 12485 |1 3 65454 |1 3 an0s |1 3
- 12513 |1 3 65451 |1 3 awoF |1 3
- 12580 |1 3 65433 |1 3 anoss |1 3
12547 | 3 65463 |1 3 anosz | 3
- 12458 |2 4 65450 |2 4 anosz |2 4
- 12521 |2 4 65463 |2 4 anoss |2 4
12524 |2 4 B445 |2 4 anmds |2 4
- 12485 |2 4 B5467 |2 4 w00 |z 4
- 12642 |2 5 B5430 |2 5 annse |2 5
- 12508 |2 5 B5423 |2 5 w00 |2 5
- 12433 |2 5 g5423 |2 5 nms |2 5
- 12446 |2 5 B5433 |2 5 aodl |2 5
17|
o o)

Version: © 2002 Q-DAS Inc. Doc-No:
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L. At

7. Add a fourth characteristic for the distance between
Journals 2 and 3.

N\

I JA IE | E-

Append element

In the Characteristics Mask on the third characteristic,
click the “Append element” icon. This will add a fourth
element to the end of the list.

8. Fill in the appropriate tolerance information calculated
from Journals 2 and 3, as seen below.

E Characteristics Q@@
O geSTAT Characteristic
=8 Eﬁg’ld‘ﬁ e Murnber D escription Nominal ¥ alue Urit Decimal P
R -
@9 20undl2 [4 |Dist. Jaumal 2-3 [2+.500 [rom E :
34 13 ..
D. o Char. Tupe Measured quantity Lp Spec Lim Up.Allowance Up.nat. bound
E 4/Dist. Journal 2-3 -
[ wariable | | undefined = |24.ESD |D.1SD m
Class Events Catalog Lo.Spec.Lim. LoAllowance Low.hat.bound,
| sigrificant ||| Event Catalog | |24 320 I-n 180 [
Gage
Mumber Dezcription |Subgrnup s, |Subg|oup Ype J
| | 5 = fined bt
Group Recording Type Up. Plaus.Lim. Production Type Description
| | rnanual L] |
Prozess Parameter Catalog Lo, Plaus.Lirn. Production Type
Process Parameter Ca » | |
Remark

9. Using the “Link characteristics” icon a Logical
Operation Formula can be input so the distance
between Journals 2 and 3 is automatically calculated.

TN
LR PR
p—

Link characteristics

Doc-No: © 2002 Q-DAS Inc. Version:
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Link characteristics

[nput Logical Operation Formula

fiml..m32)  |«3-42

0k | Cancel | Help |

10. For the distance between the two Journals, type in
the Logical Operation Formula: x3 - x2.
The “X” represents characteristic, and this formula
calculates characteristic #3 minus characteristic #2.

Other examples of Logical Operator Formulas include:
» average value of characteristics avg(x1; x2; x4)

» maximum value of characteristics max(x1 .. x4)
(i.e. max of characteristic 1 thru characteristic 4)

The Value Mask is now filled in for the Distance between
Journals 2 and 3.

[ value EJE|E|
Characteristic Tranzformation
Mumber Diezcription Up.Spec.Lim. | Lo Spec Lim. Factar Constant
‘4 Dist. Joumal 2-3 24 680 24320 1.000 |n.000
- 12479 |1 2 BE43E [ 2 an.051 |4 2
-12.489 1 2 6422 1 2 a0.050 |1 2 /
-12.498 1 2 6450 |1 2 a0.03 |1 2 [
12546 |1 2 g5433 |1 2 0.0 | 2 |
-12.485 1 3 6454 |1 3 90,035 |1 3 |
B 2513 | 3 B4Rl |1 3 a0.071 | 3
| R 3 65433 1 3 an.0ss |1 3
- 12547 |1 3 BE483 |1 3 an.0s2 |+ 3
- 12498 |2 4 G40 |2 4 a2 |2 4
- 12521 |2 4 B3 |2 4 .05 |2 4
12524 |2 4 ERA4E |2 4 0043 |2 4
2 |2 4 BE4E7 |2 4 0033 |2 4
JiE 2502 |2 5 BE430 |2 5 an.054 |2 5 \
Qi 2508 |2 5 Bd23 |2 5 0.0 |2 5 \
-12.493 2 5 EE429 |2 5 a5 |2 5 \
- 12445 |2 5 6433 |2 5 o4 |2 5
[ ]
K

Version: © 2002 Q-DAS Inc. Doc-No:
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Objective: Highlights:
The goal of this task is to introduce the user to the g pata Handiing
graphical analysis aspect of qs-STAT. Several of the
investigative tools that are available for the Individual
Value chart will be demonstrated using example data
containing measurements from multiple machine, gages,
operators, etc.

M Graphical
Analysis

M Value chart

Background Information:

Process data may contain a multitude of elements of
variation, and it can be difficult to find the root of the
problem in the JUNGLE of variation. gqs-STAT can assist
the user in deciphering where the primary cause is
located, by seperating out the data by machine number or
by indicating whether an assignable cause has been
recorded at the value.

MEASMUGESTEM

MBA& S TR BHEM
EHINE

ENVIRONMENT

PROQUESS

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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Module  Individuals  walues

Sample Analysis

Process Capability Analysis

Measurement System analysis

Reliability Analysis

File — Open

'}

E,.'r

Individuals walues Mumerics

Walue chart b
Walue plok F3
Hiskograrn F4
Probability plok FS

Cumulative line
%=y Plaok

- Plok Positional Tolerances

Value Chart Features

Task:
Analyze an existing set

of data from

O

INGORPORATED

the file,

Multifixture.dfg and investigate for any causes of variation
that may be able to be removed from the analysis.

Procedure:

1. In the Module Process Capability Analysis, open the
file Multifixture.dfg. This file is located in the qs-STAT
installation directory, Q-DAS\QSSTAT_ME\Examples.

Value chart Individuals:

Upon opening the file, a Value chart individuals will

automatically open as the default screen setup. This
chart can be found under the Individuals pull-down menu.
0.0 - LSL
e b o= — - 3z
4 005
E 7 ¥ o
E e | T o -q A
= E'-”“—_ 4 I !] ‘j'!1l.i 1"“ i& !l 1{5 jraA
Z 1l ¥ 1 F ! s 1!3:" 1l 1) )
(] _ h ! i i
-0.05
E ————————————————————— = ¥-3=
-0.10 LsL
1 * L L L L L L L L * LI
0o 10 20 30 40 S0 60 VO 80 890 100
Walug Ma. —

All of the options for the charts can be accessed in one of

two ways:

a) Use the icons/buttons on the toolbar

] 0.DAS Inc.

4s-STAT (C)

Process Capability Analysis

File Edit Module Indwiduals Yalues Mumerics QCC Summary  Window  Options  Extras  Help

- 58 B #PIdEBEED g-0 +B-B8 - Q-5 AW
d g @M e

rHBE S B g - = A | BEHE A H Q) E | 2 © -
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b) Right mouse click on the graphic, and select the
appropriate item.

b?’
FfF Font
ER Color

LSl B ackground

.E Lines / Symbolz etc.

B Grid lines
% Save settings

=] Reset to standard
g Language
== Caleulated values / Specification i
& Duantile limits
TEE Value awis
T additional data axis

Special

Foe Transtormed values
% Save zettings

QK Cancel

Grid lines:

2. Select the “Grid lines” icon and turn on grid lines. Grid lines

|:|.1|:|_ 'L LsL
T4 FF T F T = heEe
|:|.|:|5_
T | T
= i
E i
~ 0.0 7
MLt
-0.05 —
E— e T e e el = %3z
-0.10 LSl
I T T T T T
] 10 20 30 40 a0 G0 100

Walue Mo, —
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b RS
Save settings Any changes that are made to the appearance of the
graphics, such as grid lines, can be saved as the new
by default by clicking the “Save settings” icon.

X-axis display:

3. Along the x-axis of a Value chart, the Value No. is
displayed. This can be changed to show date & time,
scaled time, machine #, etc. Click the “Value axis” icon
and select Type of scale ... Time axis.

Value axis

Type of zcale

&+ ‘alue number

ﬂ_&: < " Time axis )

" Additional figlds

v | Date/Time |
v |Batchnumber ﬂ
r [~
r | |
r | |
Separator

”’7

Event display

" none

" symbals anly

" additional lines

0K Exit

%W%ﬁ% i

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

o
=

|
=
@

/
/

Char 1 [mm] =
o
5
3
L3¢

@
=
=]
=)
&
=]

=}
&
=

Time axis (scaled time) is displayed to show when the
down time occurred.

Doc-No: © 2002 Q-DAS Inc. Version: 1



Q Value Chart Features

nnnnnnnnnn

Information values:

4. The “Information values” box is a very useful tool when
it comes to analyzing your data. It gives all the
specifics about a particular value. Click on the

Page 5 of 11

Special

“Special” icon, then the “Information values” icon.

£l

[zl Value chart Individuals

alue Mo,

21 (%) K Information values A/EE@

an

measured value

-0.086

040 e UsL

DatelTime : 10202000 10:35:50 Ak

Event : Tool Breakage, Machine Adjustmernt

=2
=]
o

Batch number

123

Cavity number

Group 1

Operator name  ©

Inspectar 7

Text

Char 1 [mm] =

Machine numker

P
=
e
T
e
=
o
S

Machine 2

Oreler

=
]
o}

OP 30

-35

il
g
.

-0.10 LsL

T T T T T T T 1
a 10 20 30 40 50 60 Fit] 0 90 100
Walue Mo, —

With the Information values turned on, put the mouse
inside the Value chart. The mouse becomes a hand
which points to a specific value. In the graphic above, the
hand is on value # 90. The Info box to the right shows
what events occurred, the batch #, cavity #, etc.

The blue and red triangles along the Value No. axis at
#10 and #90 indicate that an event has occurred there.

Separation of data:

When multiple machines are present, it may be useful to
separate the data by machine in order to see where the
machines are running with respect to each other and with
respect to the tolerance.

Version: 1 © 2002 Q-DAS Inc.
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”

5. Go to the “Special” icon and click on the “Separate
icon. In the window that appears, check the Activate
box; select Allocation for ... Machines.

gs-STATE System settings

% ,‘V\ xxx ___ : ‘{

ED

Allocation Far

i»

ak Cancel
0.10 4 UsL
: —————————————————————————————— iz
1 Mzchine 1
0.05
T |
'E .
E i
T 000 — e — - - —L—
E e .
o i i
-0.03 hschine 2
Bl - — - — || B ¥-3=
0.10 LSl
T Tl Tl rrrrremTTeeTTTTT T
] 10 20 30 40 a0 &0 0 a0 a0 100
Walue Mo, —
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6. To change the coloring of the lines and symbols for Lines/
each separate machine, go to the “Lines / Symbols Symbols etc.
etc.” icon. In the window that appears, click on the first
or second line box and select a new color. For the @
symbols, the type of symbol can be changed in
addition to the symbol color.

Zoom Function:

7. On the Value chart, there are several zoom functions
available. Click the “Zoom functions” icon and select
zoom horizontal. Set up the zoom lines, using the
mouse or the numbers in the lower corners of the
graphic. Then click “execute zoom.”

Zoom functions

N
‘Ql‘ﬂ

Undo Zoom

Function Start Zoom function

(vertically)

Execute Zoom

/

Start Zoom function Start Zoom
(horizontally) input mode
010 5 LsL
= - = o e = iz
0.05 -
T ]
E - " LT AT
E - ‘ :
: 0.00 - _ - . ll § j ___ .l _ Y D B ! l 'f
£ 7] | ! ! . ! .lr. ‘ 1.
= ] (L : R
005
I RS B - %33
010 LsL
T 1 | 1 | 1 | 1 1 | 1 | 1 | 1 T 1 |
0 10 20 30 40 a0 1] 70 a0 90 100
b j Walug Mo, — a0
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I
U -
-0.05
B - — - — - R R R R I -3z
010 LsL
B S S Sy e B B B S B B Y S —
o 10 20 a0 40 50
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Notice the value chart is now only displaying values 1 -50.

Select Function:

Under certain circumstances, a value or a group of values
may need to be removed from the capability analysis. For
example, if there is an obvious outlier that has an
assignable cause, then by using the “select function” that
value can be de-selected. @ The capability of the
characteristic will then be recalculated without that value
or rather without the whole subgroup. In Process
Capability Module, the statistics are based on sub
grouping or sample plans, therefore an individual value
alone can not be removed.

Select Function Undo select
function Start Select Start Select
\ Start Select  jhput mode (region)
£ Kj (horizontal)
720NN i

T
= [ ] l|
Execute select l I n |.| .

function / T

Start Select Start Select
(vertical) (individuals)
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8. In the value chart below, there are outliers with
assignable causes (events) at value #10 and #90. To
de-select these, click the “Select Function” icon and
the “Start Select (region)” icon. Using the mouse draw
a circle around each value. Be sure to completely
close the circle. Then right mouse click on the value
inside the circle.

LSL

040

X+3s

003

0.o0

Char 1 [mm] =

-0.03

-0.10

Walue Mo, —

9. Now click the “Execute select function” icon.

010 : UEL
g RIS - X
0.05 X s
I. T i i X L
E i Y L , l ] l 1
i AN ;
— 0.00 'rrl ; e -- b SR ! 7
E i l , . ‘ ; !
[ ] |=: H 4 -: | |= I:
-0.05 x
- R e —c—-—- e - — ¥
010 LsL
I T I | 1 | I | 1 | I | I | I | I T I |
a 10 20 30 40 S0 &0 70 80 90 100

Walue Mo, —

The de-selected subgroups now appear as dashed lines.
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Value Chart Features

10. Open up a Form Sheet 3 from the Numerics pull down
menu to view the capability results after the de-
selection.

Below is a comparison of the capability results before and
after the de-selection. To undo the previous de-selection,
click the “undo select function” icon.

Before de-selection:

Drawing Yalues Caollected Yalues Statistics
Tm = 0.000 4 = 0.00027
LSL = -0.100 Emi = -0.096 ¥-3= = 005178
UsL = 0100 e = 0105 X+3s = 0.05232
T = 0.200 R = 0.201 Gz = 0.16409
LS = 83 [ = 599597440 %
M. yst = 1 Pz = 001329%
N = 0 Paist = 00M23%
Myt = 100 Myt = 100
hadel distribution = Marrmal Distribution
Calculation metho = e CIURE Ry - = NI
Prozpective performance index =/ Tp = 1.0024.22 £1.44 \
Critical performance index k 0.95 i‘féﬂ}/
‘ The requirements were not met [IE'IEJ ‘

Calculation method = 2-DAS

The Capability Indices are

Tp Mok =1.22/1.22
The ‘T’ indicates that the process is unstable.

At the same time, the capability number requirements
were not met. Nowadays, the requirement is typically set
at 1.67 as a minimum number. Of course the
requirements you will work with depend on vyour
company’s standards.

By de-selecting the values, you can determine whether
those assignable causes are the sole reason for the
stability issue and the low capability numbers.

© 2002 Q-DAS Inc. Version: 1
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After de-selection:

Dravving Yalues Collected Yalues Statiztics

T = 0.000 7 = 0.001

L=L = ‘0100 Zmin = 005 S = 009085 1]

USL = 0100 e = 0.04 b A = 005745 [r]

T = 0.200 R = 0.09 X .pj-}{ 3 = 014341 [r]
.. = a0 Bote = 0993587 %
M-ysL = o Rayst = 0.00000%
n_, " Ay Sl 7
Mg = 100 Mg = a0

Model distribution Logaritbimic: Mormal Distribution

Calculation method = =rercentile (0.135%-x-30
Prtential performance indesx Z - = 1001354181 N\
Critical capability index = P = 087 2440 2133 /
; The reguirements were not met (EE'ED_N) ‘
Calculation method = [2-DAS 1)

First, the ‘negf has changed to equal 90. ‘neg (effective
values) indicates the number of values used in the
calculations. To the left of that is ‘nyt’ = 100, showing that
there were originally 100 values for this characteristic.

Secondly, the Capability Indices have changed to

Pp /Ppk = 1.35/1.10
The ‘T’ has changed to a ‘P’ indicating that the process is
now stable.
The message “The requirements were not met (Pp Ppk)
shows that the capability of the process still needs
improvement.

Note: The Select Function is best used as an investigative

tool to see whether a specific problem or cause is the sole
reason for instability or low capability indices.

Version: 1 © 2002 Q-DAS Inc.
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Objective: Highlights:
This task will demonstrate a broad range of qs-STAT g pata Handling
graphics used in a general statistical analysis. It will
provide the user with a standard default screen setup,
emphasizing the four steps to system acceptance.
Customization of form sheets and printout of standard
reports will also be discussed. M Histogram

M Multiple Charts

M Graphical
Analysis

M Control Chart

Background Information:

In a previous recording data example, four crankshaft
features were created in order to demonstrate the setup
of each qs-STAT Mask. Building upon the original
example, a file has been created which includes a total of
sixteen features on the crankshaft with 50 measurements
each. The data is ready to be analyzed.

ALL 4 PINS

49.019 £ 0.006
0.004
0.003

e

P1 P4
M1 M5

M2 M3 M4

P2 P3

[ 99,82+ 0.05 —>|
19582+ 0.05 —”

M 291.82 £ 0.05 >

387.82+ 0.05 >

A
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Task:
Evaluate the existing set of data from the file,
Crankshaft.dfq, according to the recommended Four
Steps to System Acceptance:

1) In Tolerance

2) In Control

3) Appropriate Distribution Model

4) Passing Capability Indices

Procedure:

o ndviduas vaues 1. IN the Process Capability Analysis Module, open the
Sl i R file Crankshaft.dfq. This file is located in the qs-STAT
e — installation directory, Q-DAS\QSSTAT_ME\Examples.

Measurement System Analysis

Reliability Analysis

i As the characteristics selection window appears, click OK.
ile — Open

Ii’f, - Characteristics selection

O qeSTAT

-4 12345/ Crankshalt
1/Pozn Jril P4
2/Pozn Jril P2
WPozndnil P2
4/Pozn Jinl P1
5/Diam F1
B/Diam P2
7/Diam P3
8/Diam P4
9/Found. P1
10/Round. F2
11/Round. F3
12/Round. P4
13/5traight. P1
— 14/5traight. P2
15/Straight. P3
— 1E/5traight. P4

| Q2o 0w B i

Ok Cancel Help

Doc-No: © 2002 Q-DAS Inc. Version: 1
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Histogram:

Graphical Analysis

2. Leave the default Value chart open on the desktop and
pull

from the

“Individuals”

“Histogram.”

L5L

¥-3%

down menu;

open a

(%)
o

=
o
|

=
.
|

-
b
|

=
)

m
T N T I O I |

Ahzolte frequency —
oo

=

%]

=

99.77 99.75 99.79 9950 9951 9952 9953 99.84 99.35 9956 9957

-y - [ (] (]
(a1 (4] = n [m]
Relative requency [%] —

h

Pazn Jnrl P4 [tnm] KD —

=

On a Histogram, the Characteristic description is found
along the bottom, x-axis, of the chart.

The “Absolute frequency” scale is shown on the left side
of the histogram. This scale is the actual number of frequency vs.
values that fall within each column of the histogram.

The “Relative frequency” axis is displayed on the right
side showing what percentage of the values fall in each

column.

For example, according to the Absolute frequency scale,
sixteen values fall in the topmost column, whereas
approximately 32% of the values fall in that column
according to the Relative frequency scale.

3. As long as the Absolute frequency scale is on, a value

plot can be overlaid on the histogram.

Click the

“Special” icon and the “Actual value plot on/off” icon to
turn the value plot on as seen on the following page.

Version: 1
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Histogram with Value plot overlaid

The histogram in the example above for Position Journal
P4 is a Normal Distribution (ND). qs-STAT automatically
selects the best fit distribution model for the data based
on the statistical evaluation method selected by the
customer or recommended by Q-DAS. This setup can be
found in the “Configuration of Evaluation” which is under
the “Options” pull down menu.

The following information regarding Quantile limits applies
solely to data that is normally distributed.

The default setting on the histogram shows blue dashed
lines for the “average = 3 sigma.” 99.73% of the data is
predicted to fall within these lines, based on the process
model. These lines can be changed from one sigma up
to seven sigma, although three sigma is the standard.

© 2002 Q-DAS Inc. Version: 1



Q Graphical Analysis

nnnnnnnnnn

4. Click on the “Quantile limits” icon to change the visible
limits from 3-99.73% to 6-99.999...%

%-Gs w+bs
LSl IISL
: J : 3
1

-y
o

Page 5 of 15

Quantile
limits

1A

iy
o

o

Intermediate values

[ wisible

1 I a0 T
14 ok
11 I v wvisible
1 | C Exs .
112 | I - F " 1-B3.27 %
- ' E % C 2-9545%
310  FP g & 3.9973%
S | 'E & C 4-939937 %
=i | Eiss  F.99 99994266 %
I F s ¢ §-99999999303 %
®7 o ¢ 7.99999999995974 %
]! B
| I E
| .
| | —

Exit

99 .76 9978 99 .50 99,582 99,54 99.86 99.88 99.90
Pozn Jrrl P4 [tnm] MD —

The table below refers to Process Capability, Ppk, for
various quantile limits. The table can be interpreted as
follows: for the above data set to reach a Py of 2.00, the
specification limits would have to be opened up to the
+ 6s lines or the variation would need to be reduced to
comply with the current specification limits. With a
capability of 2.00 + 6s, the probability is that 0.001 parts
per million would be out of specification.

Ppk Probability
1.00 £ 3s| 2700 ppm
1.33 £ 4s 63 ppm
1.67 £5s| 0.6 ppm
2.00+6s| 0.001ppm

Version: 1 © 2002 Q-DAS Inc.
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Another feature available on the histogram is the C-value
function. This feature graphically interprets the capability
of the process.

5. First turn off the Relative value axis on the right side of
the histogram. Click on the “Additional data axis” icon
and select the first option.

Mm%

\J

6. Now click the “C-value function” icon and select
Calculation method: M4 4 Percentile

3= H+3s
LSl 3 UsL
T T T

\

17

-
m
]

= =
£
]

—
L
]

Y =
=3
]

-
=
]

N

w

Ahsolute frequen
o
|
Index

LA I [ |
9977 9975 9979 9950 9981 9952 9953 9954 9955 99.86 99.87
Pozn Jorl P4 [mm] WD —

The C-value function uses the Percentile method to
calculate the green V line seen above. Locate where this
line intersects the USL and the LSL, using the Index scale
to the right. The minimum of these two results is the
capability of the process. In this case, the results are
approximately 1.8 and 1.2, therefore the capability is 1.2

© 2002 Q-DAS Inc. Version: 1
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The C-value function can also be used to estimate what
setting adjustment to make in order to reach a required
capability.

For example, if the requirement is a minimum capability of
1.33, the graphic below shows that the process is just
below the requirement with a capability of 1.22. To
estimate the adjustment needed, imagine a line parallel to
the interceptor at the 1.33 index and extended to the
value axis. The difference between this point and the
process average is the minimum setting adjustment,
assuming the process variation gets no larger.

X2 “ . &~ Estimating

: B setting adjustments
=y using the C-value

B function

LSL

X
T
'
'

112

11

g i

%10—_
9

Abzolute freq
[= I 1]
[

UL L
9977 9978 9979 9950 9981 99521 991557 99.84 9985 9986 90987
Paozn Jnrl P4 [mm] WD —

From another perspective, the C-value function can be
used to estimate what the tolerance would need to be
increased to in order to reach a required capability index.

In this example, set the capability requirement at 1.67.
Use the zoom function (horizontally) to zoom out beyond
the USL to the intercept of the green V line with the 1.67
index.

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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According to the graphic below, the tolerance would need
to be moved from 99.87 to 99.885 in order to meet a
capability requirement of 1.67.

¥+3s

8 Turning on the Sk

L5L

X-3z
h ) . S
5" quartile will i | T T B
achieve the same 16 - | ' | B
results as using i B
the zoom function, 44 ' ' 20
in this case. 4 | | 4 ] B
T 12 ' : / 7\ =
b I [ J |
Q =1 1 1
% 40 \ I | >< s
o L L - }{
E | | [ &
E & ! i/ B 1=
g 4 10
< g | / | B
) T T [
i | | 0=
&= Turn off the 2 | | B
C-value function s : B
by clicking on the a = T 00
icon again and 9978 99.50 99.52 9954 9956 99.55 99.40
selecting EXxit. 99 77050 [«#| Pogn Jnrl P4 [mm] MD — 09 88458

Navigating Charts

7. Use the arrow icons below to move forwards or
backwards through the characteristics.

Wdg oA

LSL USL

~
= S R =
P [ T |

Abzolute frequency —
=

==

9378 9980 99852 9384 9386 0.0000 0oxa 0.0020 0.0030
Pozn Jntl P4 [mim] ND — Straight. P4 [mm] log. ND —
1%t characteristic last characteristic
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If several charts, such as a value chart and histogram, are
both open be sure to click the “All windows” icon when
scrolling through the characteristics so the charts move

forwards/backwards together.

Current window All windows
~tesls]

Windows of

same type

Multiple charts

8. Click the “Display several characteristics” icon to

display multiple charts.

Determine the number of

charts to display by clicking the arrow on the “Number

of characteristics” icon.

Display one

characteristic

v

Number of /+ i ER

characteristics

T
0]
=
=

L5l

¥~ Display several
characteristics

¥+as
(1=

R
(]
=

—
(]

Abzolute requency —
O = O R
Abzolute Tequency —

=

9975 99.80 9952 9954 9986
Pozn Jntl P4 [inm] MWD —
¥-3% X+3T

LSl IISL

|

U ]
195.78 19552 195.86
Posn Jnrl P3 [mm] MO —
¥-3%
LSL ¥

¥+3s
(1}

Abzolute requency —
T I I
Abzaolute requency —

L R =" %}

[
291 .73 291 52 291 .56

Posn Jnrl P2 [mm] ND —
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lines

columins

]9

dizplay allocation

The multiple graphics can also be displayed by number of
rows (lines) and number of columns.

9.

Click the “Number of characteristics” icon and select 2

lines, 4 columns. Scroll through the characteristics so
the four Pin Diameters are on the first line and the
four Pin Roundness’ are on the second line.

3= T+3z

¥ S

=
X
|

@
]

£
|

Abzolute frequency —
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10. On the Value chart, move to the Straightness
characteristics and click the “overlay charts” icon.
The resulting graphic is on the following page.

Overlay
charts

© 2002 Q-DAS Inc.
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0.0040

0.0035

8 Use the Lines /
Symbols etc. icon to
change the colors

0.0030
0.0025 -

0.0020

Straight. P1 [mm] —

0.0015
0.0010
0.0005

0.0000

and symbols of the
four lines.

-0.0005 -

0

alue No.—

Value chart overlay (Straightness P1-P4)

11. Similar to the overlay is the actual value chart
cascaded, seen below. This displays the four Pin

Straightness’ one after another.

0.0040

0.0033

0.0030

0.0023

0.0020

0.0015

Straight. P1 [mm] =

00010

0.0005

0.0000

-0.0005

o1
ot}

o

?

Version: 1
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The available options for Value charts and Histograms
have now been discussed. Next take a look at how to
edit Form sheets.

12.0pen up Form sheet 3 from “Numerics.” Click the
“Special” icon and the “Edit mode on/off” icon. Right
mouse click on a blank cell in the form sheet, and the
options will appear as seen below; select “Change.”

EEl Form 3 Edit mode

Part na. = 12343 Part descr. = Crankshaft
Char Ma. = 2 Char.Descr. = Pasn Jnrl P3
Drawving Yalues Collected Yalues Statistics
T = 193252 x = 1958148 |
LsL = 19577 . = 19580 %35 = 1957896 |
USL = 19587 ey = 195.53 H+3s = 19535400 |
T = 010 R = 0.03 E= = 0.0503 |
ya Mo N = 50 Bt = 100.00000% |
/ ):( Mew line \ = o PausL SRR |
/ $E Line feed \ = 50 Pisy = 0.00000% |
7 Delete line F o Matr = a0 |
% Change |
Moce _ = Marmal Distribution
\ o / I
gl oo / - Md, Percertile (0.135%-7-99 865%) |
Patentisl perfoW = 1485199 <2351 | | |
a 166
Critical capability index = Pp = 130217822328 ! I |
1] 1 .66
ﬁ The requirements wwere met (PP,P pk) ﬁ ‘
Calculation method = Q-0A5 |

In the ‘Configuration” window, click the “Selection” button
for the “Output field selection (listing).” From here select
an output point, such as standard deviation, and click OK.
The standard deviation will now appear on the form sheet.

© 2002 Q-DAS Inc. Version: 1



Graphical Analysis

8 Output field selection {listing])

" Field No. Sub-number Long text Short text
werage and Median values [1000-11595) |
inimum and marimum values, location parameters (1200-1939) Wariance 5
anances, standard deviations, ranges [2000-2339] 2
lassification, fom parameter, estimator (2400-2939) A W MBI BT
cewness, kurtosis, excess, quantity [3000-3999) 2011 a Variance of Median | $*[#]
ear.coeff., standard dev. [4000-40339] 7 o .
uanties (4100-4554) 2mz2 1} Wariance of Minimur | =[x o0
est procedures [4800-1333) 203 1] Wariance of Masimu | (k0]
rocess Capability [5000-5339]
utput Point (E000-5500] 2020 a Yariance of Yarianc | 5%[s?]
lassifications (E501-6333] 204 a Yariance of Standar 5°[3]
utput Point [7000-7333)
CC parameter [2000-8939) 2023 a Yariance of Ranges £*([R)
HputEokiEUIE 2030 ] Yariancs of Skewne ()
Classifications
F.-fields 2032 o Wariance of Kurtoze sz[hz]

E5 walue fields

+ g Graphic selection

ETEGE

Teuxt selection

&

Standard dev.

2110 a Standard dev. of Ay 5f=)
hd
ﬂ il 53 -
Print Ok Cancel Help
Available fields for the Form sheets
Fart nao. = 12345 Part descr. = Crankshaft
Char Mo, = 2 Char Descr. = Pozn Jnrl P3
Drawing Yalues Collected Yalues Statistics
T = 19582 ¥ = 18955148
LSL = 19577 Emi = 195.80 -3z = 1957396
LISL = 195 87 Fomy = 19583 W+3s = 1358400
T = 0.10 R = 003 Es = 0.0503
U = 50 Pare = 100.00000 %
= = 00033555 a:—USL = ] = usL = 0.00000%
g = 20 PasL = 0.00000%
M s = 1] Myt = al
adel distribution = Marmal Distribution
Calculation method = Md , Percentile (0.135%-%-99 865%)
Potential performance indesx = Pp = 1452199 £25 I I |
0 1.E6
Critical capability index = P = 1305178226 ! ! |
0 1.E6
ﬁ The requirements were met (PP'PFEJ ﬁ
Calculation method = QDAL

Edited Form sheet with

Version: 1

changes
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& Click the Edit
on/off icon again to
exit the Edit mode.
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The last graphic necessary to fulfill the four steps to
system acceptance is the Quality Control Chart.

acc summary window] 12.Under the “QCC” pull down menu, select “Display

Display analysis QUCFE anaIySiS QCC”
Display SPC QiZC
Display saved QCC mg_m%[ hi=5: EH; 31 ]
0.o012 - z L

Caloulate analysis QuCC
Calculate SPC QCC

tar %

LcL
o

£ 3 R g 10 1
7 0.0008 LcL
]

0.0006

0.0004 —

0.000z2

Ll

0.0000 =
@9}3%[ n=s; &

The default setting shows an xpsr and s chart for the
average and standard deviation. This can be changed to
an Xpar and R chart by going to the QCC - “Calculate
analysis QCC.” Under the variation charts folder, select
‘R chart (exact calculation).”

% - 9973%[ =5, fiy #.]

0oz LICL
0.0010 —
0.0008 — -
- tar X
0.0008 —
£ 0.0004 ]
£ noooz LcL
B
Em 1
m 0.0020 L
i

0.001:3

0.0010 >
tar R

0.0005

0.0000 =

@9.?3%[ n=s; &]

Doc-No: © 2002 Q-DAS Inc. Version: 1
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The Q-DAS Inc. suggested screen setup is seen below. It
follows the Four Steps to System Acceptance:

1) In Tolerance

2) In Control

3) Appropriate Distribution Model

4)

Passing Capability Indices

[E] Q-DAS INC. gs-STAT (C) Process Capability Analysis
File Edit Module Individuals WYalues MNumerics QCC Summary Window ©Options Extras  Help
DE&- 68 H #EEEB E-0 -8B - B-HE ME 5229 4 %
FHBEE Y = Bl - ZE EED AR Q oE |2 SRS
[2] Value cha 2 = 1] Histogram Individuals || [=]
L Distribution
In Tolerance - 3 i | £
T IS e t a0 | | a0 %
5 ] mal & J : E =
8 = = o e e e w3z O = -
£ ] 5 ! ! E &
185583 2453 | ; Eao &
= 19582 % _ E ! -
£ 19581 7 F 5.0 | | Con G
2 19550 2 3 D F 2
™ 1es72] N ! ! F S
= R 5] . o
18578 - ] | | -
18577 LsL ] i | o
T L T ™ T 0 T L =TT T 0
o 10 20 30 40 S0 19577 19579 18581 19583 19585 19587
Walug Mo, — PosnJnel P3 [mm] MD—
T oo L = LLRES B = LLREL AN
I Displa alysis 0 A= N - 0 . - 100.00000 %
_ - 8a7a%n=5 fy s = a Pousi = 0.00000%
185825 3 ek Mot - 0 P - 0.00000%
195820 ] gt - 20 ey - £0
195815 ] tar
__ 195810 _f Mode| distribution = Mormal Distribution
Ews.sus E e
& T T T T T T T T T T Calculation methocd = M4, Percentile (0.135%-x-93 865%)
E 0 1 2 3 4 El ] 7 & & 10 1
E’ r ueL Potential performance index = Pp = 14521992251 l—l—l
2 oms ] o 166
0012 — Critical capshility index = PF,‘ = 130£1.78 £226 l—l—l
B - o 1.66
nons - ~atar F
In Control e 1 Capability Index f
_ 89.73%[ n=5; 3‘] Calculation m

To save this screen setup as the default setting, go to the
“Window” pull down menu and select “List.” Click the
Save button.

[ window List f'5_<|

CohE. hio. Wirdow
Walue chart Individualz
2 Dizplay analysiz QCC
3 Hiztagram Individuals
4 Form 3
Ok Cancel Save Help

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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Objective:

To complete the Worked Examples for the Process
Capability Module the summary graphics need to be
discussed. These graphics are particularly useful for
parts with multiple characteristics and allow for an
overview display of information on a single graphic. The
user should now feel comfortable navigating throughout
qs-STAT Process capability Module.

Background Information:

Example test files have been created for the user in order
to best demonstrate specific graphics under the Summary
category. These example files can be found in one of two
places; either the Q-DAS installation directory - Examples
folder or the Q-DAS installation directory - Tests folder.

o] e MAIM(C:)
4 | 2) ADOBEAPP
# |Z) compaq
# 1) cpas
# 03 DaTA
# | 2) Documents and Settings
# |2) Program Files
Es) O-DAS
= [ QSSTAT_ME
) BIM

) Catalog

( ) Examples >

5) HELP

) NI

) Masks
) REPORTS
) Rs232

C 5 [ TESTS >

Task:
Use the following files to view the different options
available for each specified Summary graphic:

Box Plot
Defects/No.non-conforming units

Nonconforming.dfq

C Values chart
Characteristic Statistics
Standard Reports

Test all.dfq

Version: 1 © 2002 Q-DAS Inc.

Page 1 of 10

Highlights:
M Box Plot
M C Values chart

M Characteristic
Statistics

M Defects/No. of
non-conforming units
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Procedure:

moaue mawdas vawes 1 1. 1N the Module Process Capability Analysis using the file
Sanpl Analysi Nonconforming.dfq (Q-DAS\QSSTAT_ME\Examples),
open a Box Plot from the Summary pull down menu.

Process Capability Analysis

Measurement System Analysis

Reliability Analysis

apahility Analysis

Surnmary  Window  Options  Extras  Help

Bo: plok @
C values

(="

Calculated walues characteristics 1

Je

Zalculated values characteristics 2

Zalculated values characteristics 3

M
0

Z values positional tolerances

Pareto analysis, events

Correlation

Spearman's rank correlation ==L
kendall's rank correlation

F, b test T

ooy

Characteristics individuals
Complete parts prokocol

Subgroup statiskics

Defects/no. of non-conforming units

* 3s
— _gé Max value

10
] — 50% Region
R —
g 4]
> 00 | _____— Average
B e T — Median
103 < Min value
(Tp]
E
L]
Characteristic —

Doc-No: © 2002 Q-DAS Inc. Version: 1
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15

1.0

0.5

a0

Walue —

-05

-1.0

-15

-20

— o4 o =t w w

= = = = o =

o o [+ o [+ [+

= = ey = ey ey

o o =] o =] =
Characteristic —

The Box Plot is shown with a Normalized tolerance for all
characteristics. It portrays a good overall picture of the
range and location of the data with respect to the
tolerance.

2. Under Summary, open the Defects/no. of non-
conforming units graphic.

Error proportion [%] —
L1 1

Char 4
Char 5

[ar]
=
[

iy

L]

Char 2

Characteristics data —

Version: 1 © 2002 Q-DAS Inc.

Page 3 of 10

& The scale on the
left side shows the %
of errors from the
total.

For example: Char 1,
4/150 * 100 = 2.7
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The numbers in the bubbles on top of the columns show
the actual number of values that are defective or outside
specification. These can be turned on by clicking the
Special icon and the “No. of error on/off” icon.

/

%h@mgnlu@D
\‘%@E@BE{@

Looking at the value chart for Char 1 shows that there are
four values outside specification. Therefore on the
Defects/ no. of non-conforming units graphic, there is a
four above the column.

104 me—————— — o
10.36% L) { ) LsL v
LS LS L P AR AT
T 101 FHTI i ]” H gkl

T =
5100
99— = —mrmm e %33
9583

873 LsL
'l_|Tr'I'|'I'T'I T'I |'I'TT'|'I |_|'| I | I |_|'| I |T

0 10 20 30 40 50 60 70O 80 390 100 110120 130 140 150

bt

Another option is to sort the characteristics from most
defects to least defects or vice-versa. To do this, click the

“Sort” icon under Special. £\
N-FEATTNE:
NS

163 '
#5 3
e
£ |
N L @ @
(] -]
& _ 3
523 B E B B
w0q b | | [ S—
D =
(] (] L o — =T
i & 5 = s 5
I .I: I = -
(] i i (] i i
Characteriztics data —
© 2002 Q-DAS Inc. Version: 1
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This example data (nonconforming.dfq) contains a mix of
measurements from multiple machine, gages, cavities
and operators. It may be useful to separate the data in
this graphic by cavities, for example.

Under the Special icon, select the “Separate” icon and
separate the characteristics by cavities, which is “Group
numbers” according to the default catalog.

£\

R TTEE
N

Group 1

Characteristics data—

The Total characteristics column in the back row is
difficult to see once the data has been separated. It is
helpful to rotate the graphic and view it from above. Click
the “Change display” icon, then click the “3-D display”
icon.

Version: 1 © 2002 Q-DAS Inc.
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Total characteristics

Change
display

m

NTIC)

N’
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= 0K
& [ x|
. Cancel
o 3 __Corcel |
s
ES/ 5 j‘ Beispiel.

A

L i Ly

™ 457457

P |

In the 3D settings window, check the Draw immediately
box. This will give you a live display of the rotational
changes being made. Increase the first two numbers in
order to get a view from the top of the graphic such that
all the rows are visible.

Error proportion [%] —

O = kW = h M

Characteristics data —

@3 When multiple
graphics are open,
click this icon
E =]
=[
to move all open
graphics to the
same characteristic.

Doc-No:

I e e e e — ¥
500 L I =
] i folE 5 L

798

JT\. il i

™ TVIVE ) il
E7o5

(¥ ]

794 LsL
s OO P S o

I L L

0 10 20 30 40 50 GO 7O 50 90 100110120 130 140 130

To view the value chart for a specific characteristic, select
the characteristic on the Defects chart, then drag-and-
drop from the Defects chart to the Value chart. This will
update the value chart to that characteristic.

© 2002 Q-DAS Inc. Version: 1
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3. Using Test all.dfq (Q-DAS\QSSTAT_ME\TESTS),
open the C values chart.

11 Test1

3iTest 3~

10/ Test10

11 i Test 11
120 Test 12
15/ Test 13

Characteristics data —

The solid horizontal red line is the required capability

index for C,/Cpk. The columns will then be green, yellow
or red depending on whether they are above the
requirement, borderline, or below the requirement,
respectively.

The drag-and-drop feature used to select a characteristic
and move the other graphics to that characteristic also
works for the C value chart. See the explanation under
the Defects/no. of non-conforming graphic information.

4. Open the Characteristic Statistics 2 summary chart.
This report is similar to the C values chart but is displayed

numerically instead of graphically. The green / red smiley
face tells whether the required capability is being met.

Version: 1 © 2002 Q-DAS Inc.

Page 7 of 10

&~ The back row is
the Cp or Pp value,
and the front row is
the Cpk or Ppk value.

The Cp or Pp
abbreviation depends
on your company’s
configuration of
evaluation.
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¢ Tp / Tpk signifies
that the
characteristic is
UNSTABLE.

@ Characteristic #
4, 6, 7: the Cp or Pp
is not calculated
because they are
unilateral tolerance
features.

Doc-No:
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N
Char Mo, Char Descr, X & Incles Inclex
1 Test 1 2000453 0.012554 T, = 080 T = 0.7 .
2 Test 2 14 067923 0.001 2418 Pp = 2m Ppt = 180 @
3 Test 3 1300392 0.032599 Cp =178 Cp = 142 @
4 Test 4 0.0 0.36074 Py =915 P =183 - [10]
] Test 5 T8 £1.0306 Pp =107 Pp = 082 .
g Test & 00253 01337 Cp =315 | Cp =15 @
7 Test ¥ 0.0053 0.0046737 Cp =—1[915| Cp =167 @
g Test 5 3000663 0.03370 Cp =158 Cp =147 @
9 Test9 199973 0.0637385 Cp = 187 Cpt = 168 @
10 Test 10 54.916 1.10943 P, =140 P = 148 .
11 Test 11 4.49 0.50505 Pp = 1564 Ppt = 162 .
12 Test 12 26493 0.12480 T, =085 T = 085 .
13 Test 13 25854925 0.0459194 Cp = 203 Cpt = 1.70 @

Right mouse click on one of the Index columns to sort the
characteristics by ascending / descending capability.

T~
Char Mo. | Char.Descr. | Ed | = | I | E——
‘ﬂ‘ sort ascending
13 Test13 2654925 0049194 Cp (: 21 L sort descending
& unsorted
2 Test 2 14067923 0.0012415 Pp N\ PDN = 1.80
~———————
g Test 9 199973 0.063738 Cp = 187 Cp“ = 168
3 Test 3 130.0392 0.032599 Cp =179 Cp“ = 142
11 Test 11 4.49 0.50805 F‘p = 1.64 F‘p.c = 1E62
g Testd 3000665 0.0:39701 Cp = 1.56 CDIG = 147
10 Test 10 B4 916 110943 PP = 150 Pp“ = 148

This chart can be edited in the same fashion as the Form
sheet. Under the special icon, switch the Edit mode to
on. New fields or columns can be added from there to
customize according to your needs.

© 2002 Q-DAS Inc. Version: 1
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Summary Graphics

5. The software comes with a default set of Standard
Reports. These reports can be found under the File
pull down menu, either “Report preview” or “Print
report.” Choose the PC-01 report from the selection.

X

Report Selection

ok By

|C:A3-DASNISSTAT_MENREPORTS =]

MHame | Size | Type I odified Attributes #

£] 4 Merkmale 7B DEFFile 4/25/2002 11:3...

[Z] FarbigeObjekte 1KB  DEF File 4/25/200211:3..

|d=j Gruppiernggeom. Objekte 1KB  DEF File 4/2542002 11:3...

.‘51 LinienundLogizchel'erkniipfun. .. 1KB  DEF File 4/25/2002 11:3...

51 LogischeWferknlipfungen 1KB  DEF File 4/25/2002 11:3...

(S} PC-010CC H PPFS(3-ORKH... Z2EKE  DEF File EA0/20021001...

2] PC-O2ACC FSI3-ARK K3 25KE  DEF File EM0/2002 1001,

=] PC-O3H,PP.FS[11H W kw3 23KE DEF File EA0/2002 1001,

r; PC-04R ezults-Auzwertungserg. 22KB  DEF File BA10/2002 10:1...

r;l PC-05Indiv. W alues-Einzehverte 21EB  DEF File EA0A2002 10:2..

[Z] PC-0BIndiv. valuesal-Evw-kom... 16KE  DEF File EA0/2002 1003,

2] PC-07E oxPlat, 04 alue-Baxplat... 10KE DEF File 4/25/2002 3.00:...

=] PC-0BChar. Statistics-Ubersicht... 8KE  DEF File EA0/200211:1...

[£] PC-095 ummaryChar. Indiv.-Ob... 14KBE  DEF File EM0/200211:1...

[£] PC10T estProc. 5G-Testverd . SP 8KE DEF File 4/25/2002 2:51:8...

.'51 PC-11PartsProtocal-Teileproto. .. 15KE  DEF File 6052002 11:1... =

o R R A L P

< >
( w/m P |

After highlighting the chosen report, check the box for
“current characteristic only.” If this is not checked, gs-
STAT will print the chosen report for all active
characteristics in the file.

PC-01 is a one page report including a Quality Control
Chart (QCC), Histogram (H), Probability Plot (PP), and
Form Sheet 3 (FS3). This report can be seen on the
following page.

Some of the other reports such as “PC08 Char. Statistics”
are summary reports that give details for all
characteristics on one page.

Additional reports can be created by the user with the

help of the Form Designer.

Version: 1 © 2002 Q-DAS Inc.

Page 9 of 10

Q

File Edit Module Individuals

File new

Open...
Part selection

Read From data base

Merge files
Change | Add

Save
Save as, .,

Save to database

Save graphic as metafile
Save graphic as bitmap

Save graphic as PG file

Print current window
Prinker Setup

Far

Repott preview

Prink report

~_

Exit
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Objective: Highlights:

The goal of this task is to demonstrate the recording data g pgps;

interface and graphical features of the Measurement Characteristics,
System Analysis Module (MSA). Three common gage Values Masks
studies will be outlined with a demonstration of how to & Data Handling
config.ure qs-STAT for each.. .Typical requirements and Type 1, 2, 3 Study
graphics used in determining the capability of a

measurement system will be discussed. M Value charts —

Deviations / Variations

M Cg/Cgk

Background Information:

gs-STAT MSA module has been designed to comply with
company standard and other industry related
specifications for measurement system acceptance
studies. The following three gage studies are the most
common and will be discussed at length: Type 1, Type 2,
and Type 3 Study. Note that additional gage studies have
been incorporated into gs-STAT but will not be discussed
at this time. Refer to your company’s specifications for
further details.

Confirm
RESOLUTION :

Confirm
“fit-for-purpose”

Confirm ACCURACY

& REPEATABILITY
(SHORT-TERM STABILITY)

Special Case:
Equivalent Industry CMM’s I
Standard Test

Confirm
REPEATABILITY &
REPRODUCABILITY

Type 3 Study
No reproducibility
factor by design

Type 2 Study

Standa;d
Math &
Procedure

Equivalent
Company
Standard

Specific
Industry
Standard

Special
Project

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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Type 1 Study —
Accuracy, Repeatability & Short Term Stability
Typically: 1 Part (known value), 50 Trials

Measurement System Analysis

true
value
Xm

measured
average

Xg

Accuracy !

129.95

130.00 130.05

130.10

130.15

[mm]

Accuracy is the difference between the average of the
measured values and the true value of the master.

measured
average

_3Sg ig

+3sgq

&~ The standard
deviation of the
measured values is
used to calculate

12995

130.00 130.05

A

Repeatability

130.15

[

g Repeatability.

Repeatability checks whether a gage can read the same

value over and over again.

Doc-No:
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max.
deviation
| 1

)

Stability

Stability measures the change in the average over time
and for this reason is typically used in production phase.

Type 2 Study — Repeatability & Reproducibility (R&R)
Typically: 10 Parts, 3 Operators, 3 Trials

Operator T Operator 2 Operator 3

X X, X3
‘ ; ;

Repreducibility

Total average
‘ &~ Reproducibility is a
measure of the overall
variation with respect to
the overall average.

+— . T T

Reproducibility checks whether multiple operators can
reproduce the same gaged results as one another.

Type 3 Study — Repeatability (special case of a Type 2,

for a gage with NO Operator Influence)
Typically: 25 Parts, 2 Trials

Version: 1 © 2002 Q-DAS Inc. Doc-No:
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Hole #301

Task:

Using the feature Hole #301 Diameter from the part
sketch above, create a file in MSA module for a Type 1
study and view the results.

As a separate task, create a file for a Type 2 Study of the
same feature and view these results.

The descriptions, tolerances and measured values for
both the Type 1 study and Type 2 study are as follows:

Part No. 54321

Part Descr. Op. 20 Block
Char. No. H301D
Char. Descr. | Hole 301 Diameter
Nominal -

USL 14.400

LSL 14.150
Units mm

© 2002 Q-DAS Inc. Version: 1



o

INCORPORATED

Additional Information:

Measurement System Analysis

Type 1 Study
Resolution 0.001
Actual value 14.275

Block | Hole 301 Diameter
1 12.270
2 14.284
3 14.293
4 14.284
5 14.269
6 14.281
7 14.272
8 14.280
9 14.261
10 14.282
11 14.283
12 14.270
13 14.262
14 14.269
15 14.273
16 14.267
17 14.272
18 14.262
19 14.272
20 14.276

Version: 1

© 2002 Q-DAS Inc.
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Module  Individuals  Values N

Sample Analysis

Process Capahility Analvsis

Measurement Swstem Analysis

Reliability Anakysis

Doc-No:

Measurement System Analysis

IuMCIlHuFIHHTEsH
Additional Information:
Type 2 Study
Resolution 0.001
# parts 5
# operators 2
# measurements
. 3
(trials)
Operator 1 Operator 2
Block | Meas.1 | Meas. 2 | Meas. 3 | Meas.1 | Meas. 2 | Meas. 3
1 14.263 14.273 14.269 14.285 14.278 14.281
2 14.278 14.244 14.292 14.28 14.276 14.275
3 14.269 14.242 14.296 14.249 14.267 14.278
4 14.252 14.276 14.261 14.254 14.269 14.284
5 14.272 14.25 14.241 14.258 14.265 14.258
Procedure:

1. Switch to the Measurement System Analysis Module,

then select “File new.”
for a Type 1 Study.

Create one new characteristic

create new characteristic...

Meazurement Spstem Analysis l
Char "

Type-2 Study
Type-3 Study
Stabiliby
Linearity

Character

0=

Characteristic for:

o =

Drefault
Drefault
Default

Cancel

ok |

| Help

© 2002 Q-DAS Inc.
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For a Type 1 Study, the Resolution and the Actual value
must be recorded in order to calculate the capability of the
measurement system.

Resolution is the smallest scale graduation or digital unit
of the measurement device.
Typical requirement for the resolution is:

Resolution / Tolerance * 100% < 5%

(resolution is less than five percent of the total tolerance)

Actual value is the known value of the master part that is
being measured repeatedly.

3. In the Value Mask, type in the measured values for the
20 blocks.

4. Click the “Execute evaluation” icon to calculate the
results for this measurement system. Close down the
three masks and open a Value chart Individuals.

Version: 1 © 2002 Q-DAS Inc.
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Individuals “alues

Walue chart  Fz

Walue plok F3

Histogram F4
Probability plokFS

lin, regression ¥

Doc-No:

Measurement System Analysis Q
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On the value chart, the Upper and Lower specification
limits are turned off. This is because a Type 1 Study

refers to the master value (xm) £ 10% Tolerance.

1430 - —-—-— - — - — - — - — - — - — - g+ 01T
T 429 Xg+isg
E i
E 3
5 14 28
5 7 2
5 : Xg m
= 14.27
m —
o 3
[=] -
T 14.26
] Eg-Esg
41 75 — e e Hg— 01T
B B B B B B B B e 2
0 5 10 15 20
Walue Mo, —

5. The Value Plot (Individuals pull down menu) can be
used to check the gage resolution. Each green arrow
is @ measured value.

Kp— 01T T Kt 01T
= Eg-lzsg flgl g +|23EI
I Il I
4 . 00 .
1 | I |
- '
: | | |
% 3 1 LR '
o I Il |
= 30
ak}
= | I |
52 T
4 | | |
: | I |
I [l I
] ] ]
0 1 L LI 1 1 LI L 1
14.25 1426 1427 1428 14.29 14.30

Hole 301 Diameter [mim] —

A typical requirement for gage resolution is less than 2%
of Tolerance is acceptable.

© 2002 Q-DAS Inc. Version: 1
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Measurement System Analysis

6. To check the Stability of the measuring system, open a
Quality Control Chart.

T- 99.73% n=1-2, i3 5, ]

14.290 /_,\ Loy
14 280 7 A .
E142?D F=-=-=-= = o __=/=>§\=_'_=__=_'_=_'_=_},J= tar xg
E = Seo |
% 14.260 LCL
E
(]
5 0 5 10 15 20
% = LCL
Lz 0.020 —
T 7
0.010
E=--=,¥-'x=x/==-\-§>«-_#f- == =';_j:)?)*'=ﬁ§-\'= tar Sg
0.000 - LCL

- 90733 n=1—2 0]

The chart will show both the moving average and moving
standard deviation. This can be seen at the top or bottom

of the graphic, n=1->2.

interested in the moving average chart.

For stability we are only

7. Turn off the moving standard deviation chart using the
“Special” icon and click the “Display location and

variation chart” icon.

ShOWS Xbar.

P ———

Then select the icon that only

NEFr=o

A ——

~

T- 99.73%[ n=1—2 f5 &)

Version: 1

T 0 LI

SE N0, —+

¥ 32 18
)
LIzl
J—{tar &
________ / &%,
“w
LZL
L I I
15 20
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8. Open Form 1 to view the capability indices Cg / Cg.

Part no. = 54321 Part descr. = Cp. 20 Block
Char Mo, = H3MD Char Descr. = Hale 301 Diameter
Drawing Values Collected Yalues Statistics
xm = 1427500 Eg = 14.27410
LsL = 14150 i g = 14261 5q = 0.0055711
UsL = 14.400 X mang = 14.283
[AC] = [Eg-xp] = 0.000930
T = 0.250 Ry = 0.032
Mg = 20 Mgy = 20
02T | [ |
g= = 1.46 I 1
4)<Sg a 1.33
OAxT - | % - % |
= - 1.41 | | |
x84 0 133
WRES = 0.40% I I |
1] 5
Measurement system capable (RES,Cg is gx) @
@-DAS [Leitfaden %217 neue Messsysteme (ANOVAY Yerfahren 1

Form 1 shows the calculations for Cq / Cy4k as well as the
requirements which are set at 1.33 for this configuration
of evaluation. The green bars and smiley face show that
the measurement system is capable based on Cg, Cgk
and resolution.

If these calculations or requirements do not meet your
company’s standards, you can make changes in the
“Configuration of Evaluation.”

Cptions  Extras  Help [ Configuration of Evaluation g@gl

Configuration of Evaluation [[-DAS (Leitaden V2 1) neus Messsyetems [BNDVA) =~
System settings 4

Configuration of Recording data [ Data Set | Evalustion | ©-DAS (Leitfacden ¥2.1) neue Messeysteme [ANOVA) | DK

iZonfiguration of Recording data [ Standard

%)
E
@
o
o
o
o
o
=
o
8

w
@
g
s
=
g
2
a
&
pug
a
o

MO 1
CHOMO 2
TN & Hew

F

<1
=
=
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One of the standard reports for a Type 1 Study can be
seen below. It contains the Value chart Individuals, the
raw data and the Form sheet. This can be found under
File — Print report.

G Measurement System Analysis Fﬁf‘j—'

ueuar
il Towds |DMJH»- |n.w:mpm. I'I'ulLo-uloc

Coge M= er Chaacken=1c

Oty Ddir, Hudwr D, CharDicr. Bk JE1 DLIrH
LITTLES Hiduwrhe. Charhc. klgn
LITLEH L] Srdani sl T Ll bl (L
ILTITH Lrk L] urk - Lal [CNE.-3
LELTL

bk Je DUrsr | 4

1 ) 1 )
[l 15T n 1=l
i 1=ils [ 15T
4 1= [F] [LF
- (L T (L] (L]
El (L8 ) [F] 15T
[ 1=l 3 1T
T 13T 1T 1"5Tr
(] [LF T3 u (L
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13 [LF, F it 195Te
Ora-deg Vil ol bl Vil aulikd
15T 5 15T
Ld 115 . - 1=k ELeAETI
L 1nagd E - 1=l
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9. For the second part of the task, create a new file for a
Type 2 study of the same feature. Fill in the
appropriate Parts, Characteristics, and Values Mask
information.

[zl Characteristics

H3mD Hale 301 Diameter I
merual x| 4400 T e

I __@

I

s ) p
| ==

[ |
B43 Op. 20 Block HamD Hole 301 Diameter
14.263 14.273 14.269 14.285 14.278 14.281
14.278 14 244 14292 14.280 14 276 14275
14.269 14.242 14.296 14.249 14.267 14.278
14.252 14.276 14.261 14.254 14.269 14.284
14.272 14.250 14.241 14.258 14,265 14.258
4 »
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Measurement System Analysis

10. After completing all the recording data setup, click the
“‘Execute evaluation” icon to calculate the results for
this measurement system. Close down the three
masks and open a Value chart Individuals.

14.40 -

-
=
i
n

—
e
i
[

14.23

Hole 301 Diameter [mm] —

14.20

1415

== A ===l B =

sl

L=l

| | | | | | | | | |
4 & o o & @ @m o W m
— ('] o =T u — ('] o = u

Piece Mo. ¥ Operatar —

The Value chart shows the measured values per operator
(A & B), per part (1-5), and per trial. There are three X's
at value 1A for the three trials.

11. From the “Values” pull down menu open the Value
chart - Deviations and the Value chart — Variation.

0.03

0.0z

0.m

0.00

0.1

Hole 301 Diameter [mm] —

-0.02

-0.03

. _— +10%RF
3 :

] 1

- ‘ II.I ,.'r 1\.\_& L~ .

1 L R
IR S NG

-] [l

3 ) s

|3 7 Y

] 1'.:"‘ .(u\ ) 2| ."\' ,/

] I. h , -1

=l p 5 3 |~

] 0%RF

<L < =L =L <L m m m m m
(2] =} =+ e — o ] =+ [¥5]

=

Piece Mo. § Operatar —

Value chart Deviations

Version: 1 © 2002 Q-DAS Inc.
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8

The Deviations and Variations charts both compare the
operator variation to overall part average.
» On the Deviations chart the dashed, colored lines are
the individual trials per operator and the two solid red
lines in the middle are the individual operator part
averages.
» The Variations chart is displayed so that the three trials
of part 1, operator A are directly compared to the three
trials of part 1, operator B.
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12. For a Type 2 Study, the criteria for a capable
measurement system is based on the %R&R. A
typical requirement is that the %R&R is less than

% is is best di d 3
20%. This is best displayed on Form 3.
Fart no. = 34321 Part descr. = Op. 20 Black
Char Mo = H301D Chat Descr = Hole 301 Diameter
Wariance Standard dev.
Repeatabilty 0.000196 0.0140 E¥ = 0.0564 £0.0722 £0.100 ®REY = Z28.87T%
Reproducibility 0.000000736 0.000857 AW = 00002 0.00457 £ 0606 by = 1.83%
Interaction 0.000 0.000 & = 0.000 %A = 0.00%
Repestabilty & Reproducibi 0000157 0.0140 R&R = 00702 {0.0723 L0616 WRER = 2592%
Tolerance T 0.230 Confidence interval = 1-a = 95.000%
Resolution WRES = 0.40% DI: 5! |
_ . | \ |
Repeatabilty & Reproducibility HoR &R = 26.92% D. Zb
Cwverall evaluation The reguitements were not met (RES R&R) .
2-DAS (Leittaden W2.1) neus Messsysteme (ANOVAY Yerfahren 2
© 2002 Q-DAS Inc. Version: 1
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A standard report for a Type 2 Study is seen below. This
report contains the Value chart Deviations, the raw data

Measurement System Analysis

and the Form sheet.

Measurement System Analysis Pags
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