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Weibull++ offers the most comprehensive toolset available for reliability life data analysis,
with support for all life data types and all commonly used product lifetime distributions.

Accelerated Life Testing (ALTA) and Accelerated Life Testing PRO (ALTA PRO) utilize
powerful life-stress relationship models to design and analyze data from accelerated life tests.

Reliability Growth (RGA) supports all of the major reliability growth models and can ana-
lyze data from both developmental testing and fielded repairable systems. It also includes a com-
prehensive toolset for advanced reliability growth projections, planning and management.

These applications are also packed with tools for related reliability analysis such as degradation
data analysis, stress-strength comparison, reliability test design and design of experiments
(DOE). In addition, Weibull++ also supports warranty data analysis, non-parametric data ana-
lysis and recurrent event data analysis.

For life data and life-stress data analysis, you can use this application to answer a wide variety
of questions such as:

e How many units do you need to test? How much test time? At which stress levels?

e Will the product meet the reliability requirement?

e What is the influence of different failure modes? How does accelerated stress affect life?
¢ Which design (or supplier) will be more cost-effective over time?

e How many units are likely to be returned under warranty?

e [s there an emerging reliability problem in the field? With a particular supplier? In a par-
ticular region?

e When will a crack, wear, etc. degrade to the point of failure?
e What is the typical time to repair? How effective are the repairs?

For growth data analysis, you can use this application to answer a wide variety of questions,
such as:
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e Will the product meet the MTBF goal? How much test time is required?

e How does the product perform across different test phases? At which phase will the product
meet the reliability requirement? What is the initial MTBF?

e How do the test data compare to the reliability growth test plan?
e What failure modes should be fixed and when?

e What is the optimum growth maintenance strategy? When is the best time to schedule main-
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Note: For detailed examples for some common life data analysis features, refer to
https://help.reliasoft.com/weibull quickstart/content/quickstart/quick start
introduction.htm.
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Using Databases and Projects

File Menu

Use commands on the File menu (New, Recent or Open Database) to create or open a data-
base).

Each database supports simultaneous access by multiple users. If you have admin permissions,
use File > Manage Database to control user access and manage configurable settings that apply
throughout the database.

Use File > Help to access online help and shipped examples.

@ S c¢c BB 5 ©- - ReliaSoft Weibull+ + - o X
File Home Project My Portal View - 9
I Save As

New

[~4 Pack and E-mail
‘What kind of file do you want to create?

[T~ F5 Open Database
7 Close Database “1s E|
Standard Enterprize Database
Connect to a database—] Recent Database Connection File
A Standard Database is a basic database with limits on the amount of data and number of
simultaneous users
Database settings and users —— Manage Database Where do you want to store the Standard Database?

Database name

Print MyMewDatabase ’ . =
C:\Users\username\Documents \ReliaSoft|Files)

Examples and docs —— Help

Options

K Application Setup [] apply loginsecurity

QOpen security window upon creation
K Exit

[ import from existing database

Project List
Each database can contain multiple projects. Use the project list to create or open a project.
If you have a lot of projects:

e Use the project filter to limit what’s displayed.

e Use the project category to group projects within the list.
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Current Project Explorer
Use the current project explorer to create or open analyses and reports.

You can open the same project in any ReliaSoft desktop application. Analyses and reports are
visible only in the application(s) that can edit them:

Life data folios are visible only in Weibull++

Fault trees are visible only in BlockSim

FMEAs are visible only in XFMEA/RCM++
* FEtc.

Common features such as resources and project attachments are visible in all ReliaSoft
desktop applications.
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Using Life Data Folios

Weibull++'s life data folio allows you to fit a statistical distribution to failure time data in order
to understand the reliability performance of a product over time or to make projections about
future behavior. From the analysis, you can obtain reliability information about a product such
as probability of failure, reliability, mean life or failure rate.

The basic steps for using a life data folio are:

1. Add life data folio

Right-click the Life Data folder in the current project explorer and choose Add Life Data.

=@ Project1 |

E Life Data
lwl Add Life Data

g Llife-Stress Dat

3

@ Growth Data [_L Add Men-Parametric LDA

DOE
- Add Folder
m Warranty
i Cegradation Expand/Collapse »

In the setup window, select the desired data type and the units for time/usage values (hours,
cycles, etc.).
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@ Weibull++ Folie Data Sheet Setup

Data Sheet Options @

Spedfy the type of data that you will be entering into the folio for life data analysis.

Data Type Units

« Times-to-failure data _Free-form (probit) data |er () -

Options for the Times-to-Failure Data Type
+ My data contains units that did not fail (suspensions/right censored data)
Select this if your data set contains units that are being evaluated as having nof faled.

My data set contains units with an uncertain failure time (interval/left censored data)
Select this If your data set contains uncertainty as to exactly when a unit faled or was suspended within 2 spedified interval. Thes allows
you bo spedfy the time frame in which each failure andfor suspension occurred.,

My data set contains rows that represent multiple units (Grouped data)
ﬂ Select this if your data set contains groups of units that contain the same time-to-failure and/for suspension times,

Based on your selections, the data sheet will include these failure/suspension ime columns:

State Time to
Fors Fars
< Badk Mext > oK Canceal

2. Enter data

Enter the data and use the control panel to specify the life distribution and analysis settings.
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lwi Folio1 - i X
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1 F 16 prototype unit | « | loy/ | Distribution 0 =
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4 F 73 prototype unit “HE Analysis Settings

5 F a3 prototype unit
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7 5 120 prototype unit LRE MED
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10 5 120 prototype unit b4

11 .

12 E,E] Main

13 —

14 iz Analysis

15 v

Datal = @ -

3. Analyze data

Click the Calculate icon on the control panel.

B
o

n
T

The Analysis Summary area displays the parameters of the distribution. Click the Detailed

Summary icon m to view more information.
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Main

Distribution

2P-Weibull
ace

Ve Analysis Settings

Bl
Ll |

MLE SRM
LRE MED

Analysis Summary

Parameters

Beta 1.506995
Eta (hr) 128.541436
Other

LK Value -35.335766
Failures/Suspensions

Fls &4

Comments

[+] Distribution |
L Wizard Auto Color

. % Alter Data z Batch Auto
| Type Run

[7+ Change
b=l Units

W E E & m

4. View plots

Click the Plot icon on the control panel to open the plot sheet.

To show the confidence bounds, click the Confidence Bounds link on the plot's control
panel, and then set the desired type of bounds and confidence level.
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5. Calculate metrics
Click the QCP icon on the control panel to open the Quick Calculation Pad.
ace

Ve

The following example shows the estimates for the reliability and the lower one-sided 90%
confidence bound.
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@ qcp ® X

Life Data Folio: Folio1Datal

R(t=60 hr) 0.728448

Lower Bound (0.1) 0.543195
Reliability hr 15-Lower Captions On
Units - Bounds - Options -
Calculate Input
Relability - Mission End Time (hr) a0
Prob. of Failure
Probability Confidence Level 0.9
Cond. Relability
Cond. Prob. of Failure
Reliable Life
BX% Life
Life
Mean Life
Mean Remaining Life
Rate Failure Rate Repart
Calculate
Bounds Parameter Bounds Close

6. Create report

Right-click the Reports folder in the current project explorer and choose Add ReliaSoft
Workbook.
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=& Project1
a Life Data (1)
Life-Stress Data
Growth Data
DOE
Warranty
Degradation
RepairableSystems
Test and Flanning
Comparison
Mission Profile
Regression Tools
Multiplots
RBDs=
Simulation
Repors :
| Attachmen El Add ReliaSoft Workbook

l”

Add Folder

Expand/Collapse r

In the ReliaSoft Workbook wizard, select the folio as the default data source. If desired, you
can also select a standard or user-defined report template (e.g., the "Weibull Summary Style 1
Template" is shown below).
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[Z Workbook1
Home Document Page Layout Formulas Data Review View
dl & % | [ Calbr NN T IE =
F S | E ==
SEE:E:;Q B Paste B I U 5 H- #& - A - = = i - Nun:her Stgja
Report Clipboard Font o Alignment o
Modules < |42 SHE
4 A B C D E
1 Basic Report Sample
2
3
4 Distribution ‘Weibull 2P
Woed Em.ng 5 Method Used: MLE . |
& Confidence Limits: Lower 5.00% Upper 95.00%
7 Method for CL: Likelihood Ratio 2-Sided 90.00%
g
Ell Estimates and Confidence Bounds for Distribution Parameters
o Paramater Estimate Lowser Limit Upper Limit
1 Beta 1.506994639  0.758300828 2607276213
12 Eta 128.6414361  84.69230273 257.5742323
13
18] Selected Metrics
13 Parameter Estimate Loweer Limit Upper Limit
16 Mean 116.0654733 74.6168519 220.8686107
17 Median 100.8688464  61.78887984 181.1700023
|18 ) B10 28.89727771  7.191877701 55.99633019
o« v owi Sheetl | + HE

v T ——

LG L]
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Using Life-Stress Data Folios

Weibull++'s life-stress data folio allows you to perform quantitative accelerated life testing data
analysis. In this analysis, you extrapolate a product’s failure behavior at normal conditions from
life data obtained at accelerated stress levels. Since products fail more quickly at accelerated
stress levels, the analysis allows you to obtain reliability information about a product (e.g.,
mean life, probability of failure at a specific time, etc.) in a shorter time.

The basic steps for using a life-stress data folio are:

1. Add life-stress data folio

Right-click the Life-Stress Data folder in the current project explorer and choose Add Life-
Stress Data.

Project Manager i ] X

Open Project(s)

Show Al - =
=& Project1 A
g Life Data
E Life-Stress Data i
@ Growth Dati Add Life-5tress Data %
. DOF Add Folder
m \Warranty
i Cegradatior Expand/Collapse [

In the setup window, select the desired censoring type and units for time/usage values (hours,
cycles, etc.).
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@3 ALTA Folio Data Sheet Setup

Data Sheet Options ®

Spedfy the type of data that you will be entering into the folio for life-stress analysis.

Data Type Units

« Times-to-failure data _Free-form (probit) data |Hmur () -

Options for the Times-to-Failure Data Type
+ My data contains units that did not fail (suspensions/right censored data)
Select this if your data set contains units that are being evaluated as having nof faled.

My data set contains units with an uncertain failure time (interval/left censored data)
Select this If your data set contains uncertainty as to exactly when a unit faled or was suspended within 2 spedified interval. Thes allows
you bo spedfy the time frame in which each failure andfor suspension occurred.,

My data set contains rows that represent multiple units (Grouped data)
ﬂ Select this if your data set contains groups of units that contain the same time-to-failure and/for suspension times,

Based on your selections, the data sheet will include these failure/suspension ime columns:

State Time to
Fars Fors
ceack || mest> |f ok | cance

On the next page, define the stress type(s) to use in the analysis and the use stress level.
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@ ALTA Folio Data Sheet Setup

| | Temperature

Select Stress Columns

Define the stress columns that wil appear in the data sheet, and specify the use stress level(s). The following table

containg some commonly used stress types, but you can change any of the labels (e.g., if your vibration values use meters
per second squared instead of hertz, you can change Hz to mfs"2).

Define Stress Columns and Use Stress Levels

Stress Name

| Valtage

| Fumidity

: Vibration

: Temperature

| Mechanical

: <Siress name >

<Siress name’>

&

Based on your selections, the data sheet will also include these stress columns:

Stress Units s Level
| K 298
| v 100
| RH 50
| Hz 25
| R 580
| kips s
| <Stress units= 10
| <Siress units> 10

Temperature

K

< Back

Canceal

2. Enter data

Enter the data and use the control panel to specify the life-stress model.
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. Foliol - O x
B27 M HE R = | |a] Main »
State Time to Temperature
4 FoOrs Fors (hr) K SubsetID 1 -
! F 105 313 s oy | Model Om
? F 170 313
‘ v
3 F 224 313 M | |
4 F 278 313 L Select Stress Columns...
5 s 350 313
B s 350 313 Set Use Stress. ..
7 s 350 313
8 F 38 328 . - Not Analyzed
g F 62 328 ommen
10 F 82 328
11 F 103 328
12 F 128 328
13 F 165 328
14 v
15 v
Datal A I3 = @ m

3. Analyze data

Click the Calculate icon on the control panel.
B
.n--

]
1l

The Analysis Summary area displays the parameters of the distribution. Click the Detailed

Summary icon m to view more information.
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4. View plots

Main »
e
oy | Model O =
|| v|
ace
(M= Select Stress Columns.. .

Set Use Stress...

Parameters m
Beta 2.282545

B (K) B245.573645

C {hr) 1,296555E-09
Activation Energy

Ea (V) 0.710548

Scale Parameter (at Use Stress)
Eta {hr) 1347.8056035
Other

LK Value -58.425859

Use Stress

Temperature 298
Failures/Suspensions

Fs 10/3

Comments

e g

[ % Alter Data Lk Lkelihood
* | Type Ratio Test
é i Add/Remove @ Transfer To
& & Columns Weibull

A B OE O © m

Click the Plot icon on the control panel to open the plot sheet.

%
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To show the confidence bounds, click the Confidence Bounds link on the plot's control
panel, and then set the desired type of bounds and confidence level.

Use Level Probability Weibull
9% 7 Use Level
f CER90%: 2:5idad
’ 4| S
I | d EE?}ITI =3
"f ri T_ I}[;;%lé;r éinr
1 / = gféam:i'laru
— 6]
§ / —
f £
50+ F £
s Fd
— / ¥ 4
£ Py 4
4

= F f
T
5 ‘. ’

- s ¢

s i
Fd £
5 4 !
1 ’
d ¢
r /
/s
r !
s £
. z {
10 100 1000 10000
Haour (hr)
Bola=2 2RI545: B=FE245 573R45: C=1 29RG56F-09

5. Calculate metrics
Click the QCP icon on the control panel to open the Quick Calculation Pad.
Qcp
Vi

The following example shows the estimates for reliability and the lower one-sided 90% con-
fidence bound.
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@ qcp ® X

Life-Stress Data Falio: Folio1%Datal

R(t=300 hr) 0.968113

Lower Bound (0.1) 0.842874
Reliability hr 15-Lower Captions On
Units - Bounds - Options -
Calculate Input
Relability m Stress 298 -
Probability Prob. of F.ailL..I.rE Mission End Time (hr) 300
Cond. Relbiltty Confidence Level 0.9

Cond. Prob. of Failure

Reliable Life
BX% Life
Life
Mean Life
Mean Remaining Life
Rate Failure Rate
Acceleration Acceleration Factor Repart
Calculate
Bounds Parameter Bounds Close
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Using Growth Data Folios

Weibull++’s growth data folio supports traditional reliability growth analysis, repairable sys-
tems analysis and reliability growth projections. The data type you select determines the type of
analysis you can perform.

The basic steps for using a growth data folio are:

1. Add growth data folio

Right-click the Growth Data folder in the current project explorer and choose Add Growth
Data.

=& Project1
i Life Data
g Life-Stress Data

E Growth Data

i DOE Ea Add Growth Data L},
W

W Warranty Add Folder

i Cegradation

i RepairableSy: Expand/Collapse »

In the setup window, select the desired data type. Then click Next to set the units for values
(hours, cycles, etc.) and other preferences.
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@ Project Item Wizard

Data Sheet Options
Select the data type for the folio.

All Data Types
Develapmental

Times-to-Failure Data

i Times-to-Failure Data

E Failure Times

Discrete Data

Multi-Phase Data

Reliability Data
Fielded

RG

RG

Grouped Failure Times

Multiple Systems - Known Operating Times
Multiple Systems - Concurrent Operating Times
Multiple Systems - Dates

Multiple Systems with Event Codes

I The Failure Tmes' data type & used for

situations where the exact faiure times have
been recorded. This data type can be ussd
to analyze the data from a single system or
for the combined times from multiple systems
(e.q., if 3identical systems are tested and 1
fails at 10 hours, the recorded fallure time is
30 hours). If you will assume that all fixes
are apphed during the observed test time,
you can use the Crow-AMSAA (NHPP) or
Duane models for analysis. If you want to
account for different fix strategles used for
different falure modes, choose the Crow
Extended model. The extended model
requires you o identify and dassify the
failure mode responsible for each failure (A =
no fix, BC = fived during test or BD =
delayed fix), and dlso spedify the
‘effectiveness factor’ for each delayed fix.

Learn More

< Badk

oK Canceal

Mext >

2. Enter data

Enter the data and use the control panel to specify the growth model and analysis settings.
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ke Folio1 - i X
B52 M HE R - @ Main »
Time to Event (hr) Comments Growth Data
d p—
BN
) 0.7 s | |gy | Model Om
2 3.7 Crow-AMSAA (NHPF)
3 13.2
4 17.6 “& | calculation Options (i )
5 34.5
f 09,2 # | Standard
7 112.2 Chanae of Slope
a 120.9
9 151 Developmental
10 163 Failure Times
11 174.5 MLE Crow
12 191.6 Mo Gap Cumulative
ii ;ggg Failure Terminated
: v
15 486.3 |
16 490.5 _
17 513.3 kd Main
18 558.4 —
19 578, 1z Analysis
l‘ Note: Complete data set is not shown. |
20 v
Datal = ¢ m

3. Analyze data

Click the Calculate icon on the control panel.

BN
gH

The Analysis Summary area displays the parameters of the growth model. Click the Detailed

Summary icon m to view more information.
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Parameters j
Beta 0.489752

Lambda (hr) 0.761544

Growth Rate 0,510243

DMTEF {hr) 166.2217449

DFI 0.006016

Statistical Tests
Significance Level 0.1
CVM Passed
Other
Termination Time (hr): 3258, 300000

4. View plots

Click the Plot icon on the control panel to open the plot sheet.

%

To show the confidence bounds, right-click the plot, choose Show Confidence Bounds, and
then set the desired type of bounds and confidence level.
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Cumulative Number of Failures

Cum. NMumber of Failures
CED 5% F-Sided[F
Datal

Craw-AMSAA (NHPF)
MLE Crom

T. Tama {hr)= 3256300000
# [ata Poinis

== Terminatian Line

— Exprcted Failures
= Top CH TEp-e 1

m [Battam CH Twpe IT

Cumulative Number of Failures

0.
1El.l 10 100 1000 10000
Hour (hr)

Eeta=0.485752, Lambda [he)=0.761544

5. Calculate metrics
Click the QCP icon on the control panel to open the Quick Calculation Pad.

Qce

Ve

The following example shows the instantaneous MTBF with the lower one-sided 90% con-
fidence bound.
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@ ocp @  x
Folio1Datal
Lower Bound (0.1) 131.212225 hr
Instantaneous MTBF hr 15-Lower Captions On
Units - Bounds - Options -
Calculate Input
Cumulative MTBF Failure Intensity Time (hr) 3256.3
Instantaneous MTBF ®=| | Failure Intensity Confidence Level 0.9
Time Given:
Time (hr)
Failures Murnber of Failures
Bounds Parameter Bounds
Report
Calculate
Close
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More Analyses and Tools
Warranty Data Analysis

For life data analysis, the warranty folio offers a choice of 4 data entry formats that use sales
and returns data to predict future returns under warranty: Nevada, Times-to-Failure, Dates of
Failure and Usage.

[§] warranty1 - u} *

24 NEERIL

. Feb 18 Mar 18 Apr 18 May 18 Jun 18 Jul 18 Aug 18 Sep 18 Oct 15 Nov 18 Dec 18 Jan 19 Feb 19

Jan 1B 0 1 1 2 3 4 4 4 5 [ [ 7 1}
Feb 15 0 ] 4 3 8 9 11 12 13 15 1a
Mar 13 1 3 12 13 18 19 20 24 25
Apr 1B 0 4 [ ] 9 10 i1 13

13
e . Expected Failures vs. Period Plot
Jul 18

A
aug 12 I =

Sep 18

Cct 1B

Mow 13 642

Dec 18

Jen 13

Feb 13

A4

Mar 19
Apr 18
May 13

1o [
.

et

Failures

Saleslﬂzums.Forecastlﬁot 126

§ g g g g B
3 E H H 5 E
Period
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Degradation

For life data and life-stress analyses, the degradation folio extrapolates expected failure times
based on how a performance measure (e.g., crack propagation, tread depth, vibration) has
degraded over time.

[BA|
0.000820416 | 0.00081845  0.000818941 & | opl

=i x o« 0.000820416 -

Mondestructive Degradation

101A 207B 3074
Degradation Model ﬂ. -

0.000841353 0.000837325 0.00083833 E

0.000330583 0.000917272 0.000920587 o
0.001029277 0.001004868 0.001010916 x.% Critical Degradation 0.05

Measurement

| Degradationl
Bl
Inspection
4 Time (hr)
i 12
2 24
3 72
4 120
5 168
6 216
7 384
a 552
9 720
10 it
11 1224
12 1560
13
14
15
16
17
18
15
20
a4
Data Plat1

Degradation vs. Time
0.06 Dogradatisn

— ﬁgr.lﬂ:lhﬂn

= Digradatian

HTA

* [aks Points

0L048 ? = Diigrdatian

#1aC

® Daty Foinks

= Cijrieitian

S07a

O Dats Ponis
Dogradatian

ELGA
u Dies ol
=Degiadotun.

2078
} & Data Poinls

0,036

0,024

o012

] A0 800 1200 1600 000
Hour {hr)
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Recurrent Event Data Analysis

For life data analysis, the non-parametric RDA folio uses the Mean Cumulative Function to plot
the average number of recurring failures over a given period of time. The parametric RDA folio
uses the General Renewal Process (GRP) model, which considers the effectiveness of repairs, to
model the cumulative number of failures over time.

¥4 Parametric RDA - a ®
c2a JHERE - t.':.‘ Main ¥
Event Parametric RDA
P System 1D (F=Faiure, E=End) Time ta Event (hr)
L Unic A E s0 N E : General Renewal Process |
z Un?t A F 54 LV_( Parameters -
3 Unit A F 196 .
4 Unit A F 268 B 2 e 3
3 Unit A ) - -
6 Unit A Cumulative Mumber of Failures vs. Time
i Cum. Rumzar of Faluses

7 Unit A Peremetric 04
B Uit A * I‘:I\:i‘-urmnll?w
9 Unit A
10 Unit A
1 Unit A 24
12 Unit A
13 Unit A
14 Unit A §
15 Unit A 5
16 Unit A £ 1
17 Unit A b
B UnitA | 2
Data Plot =

o

-

= 12

=]

E

=

L=

3
*
3 -
3 w0 500 1200 1600 0
Hour {hr})
Sets=0 BI7Y5E Lembas =0 0IARES g=0.J75T71
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Design of Experiments

A set of design folios provide techniques for DOE analyses such as identifying key factors that
affect performance (standard design), minimizing a system’s sensitivity to noise (robust design)

and determining the best proportion of components in a mixture (mixture design).

|8 Experiment 1 - o =
o™
Navigation Fareaning Designs Choase thia if you wish ta n| Main -
=31 5 T imvestigate the main
= [p! Two Level Full Factorial Design_1 ‘ hi_l;ll Twa Level Factarial effects andjor teraction
3 ) effects of a few !’11;2'01'5 - n Sy
| — rum at bao levels each, b n Sync |
B[] Responses ) | [#EE! prackert Burman Factorial Leatm More !
i L™ |
g Factors 8| || (| General Full Factorial % |Desian Type Two Level Factorial
Suzceptor-Ratation Methed [ — .
b EMperiment 1 - =] x
Mozzle Position (E)
Depostion Temperature (c)) E96 [i]® ~]|34405 *| ol Main »
Deposton Time (0] A:Suscephor- B:Nozzle C:Deposition [ Depositon Thickness |
"o Additional Settings 4 Rotation Method Postion Tempesature Time =
I —— 1 Continuous [ 1220 High 14.461 4| oy Response
G5 Oesipn Semmary 2 Continuous & 1210 Low 14.059 & -
3 Osdillating ] 1210 Low 14,379
4 Continuous 2
5 Oscillating 2 Pareto Chart - Regression
[ Continuous 2 WM
7 Continuous 2 i ot
El Continuous 2 g"g‘__"‘r“'““
9 Continuous 2
19 Osillating ]
11 Oacillating [
Design | Data | Analyss Flot 12 Continuous 2
L = 13 Continuous 2 ArB=C
14 Oedllating ] N
15 Continuous 2 "e
14 Continuous [ AcSusceptor- Rotstion Mithod
17 Osaillating 2l e
13 Continuous 2 ,il_" CiDeposition Temperature
13 Oasillating 2 et :I
2 Oedillating G
21 Oedillating 2 AD
22 Oedllating 2
21 Continuous ] B0 :|
Design | Dala | Analysis Plot .a.c.D:l
AB=D :I
AsBCeD :|
h+B ]
0 1 F] 3 4 5
Standardized Effect (T-Value)
| N AT TR RS
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Monte Carlo Data Generation and SimuMatic

For life data and life-stress data analyses, the Monte Carlo utility generates a data set based on a
specified probability distribution. SimuMatic performs analyses on a large number of simulated

data sets, based on a specified probability distribution. For growth data analysis, the Monte
Carlo utility generates a data set based on the Crow-AMSAA model, with specified beta and
lambda parameters while SimuMatic performs analyses on a large number of simulated data

sets, based on the Crow-AMSAA model.

The life data versions look like this:

@ SimuMatic Setup

a x
Man  Censoring | Settngs | Analysis | TestDesion | Relisbiities & Times
Distribution Paramebers
o osmoesesons
Urits Haur (hr) .|| Eta G464, 1706607123

B8 simumMatic1

Probability - Weibull

Unrelability (%}

100

1000
Hour (hr)

10000 1

P Puchanic

. Triwe Paraeratin Line
= Bettpm CI-T

— Top CB-T

- .'Ng'_ll-?ah.‘l‘:l‘iw

]

T Plot >
%4
bt | [ reep aspect Rato

®

Auto Refresh

< Bave Plot

m| Show

| Smulaton Lines

+|  True Farameter Ling
Median Line
Awerage Line
Bounds on Relabilty

| Bounds on Time

< Target

Bela =0 B0, Eip- G4 17000

Simulation | Sorted Flot
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Comparison Folios

The life comparison folio determines the probability that the life of one population will be
greater or less than that of the second. The stress-strength analysis folio determines the prob-
ability of failure based on the probability of stress exceeding strength.

=2 Libe-Comparisonl - [n} b
T Anabysis »
Life Comparison
gﬂ Results -
Frobability Density Function | I bbbty T A R1MAR
o
| Stress-strength1 - o =
T Analysis "
Stress-Strength
" Eﬂ Resailts -
Probability Density Function .
P [¢] | retabtey 0231480
rergti-Fplre [ Batal Results
ik E"ui grv"‘:‘""p I!é
’ iz " | /| cakulate Canfidence
Enw%hnmu%l Lé
=2 00032 - . P e 08
,r‘ﬁ W | Unper Bound 0.584338
0.0 E} Lewwer Bound 0541142
Plat Settings
00024
Lnits How (hr} -
0006 g, o | Bait Rfresh
o | Kien Aspact Rabio
080016 ! !
Scaling
Yo 0.0004 o
a0
¥ |0 50000 r
M:lemg::llm:: Stress B [
Parameters
Log-Mean {hr} BALLEH
Log-5td DaRETaL
| [ Siress-Mileage Bistribyton! Datal
1000 EIE] o 50000 Strength EHEEE
Haour (h] Farameters
g an =3 VT, Lo a2~ Lag-Mean {hry 9581503
Sagign =) 41180, Loy 3= (N Log-5td D34
! Srangth-Failurs Digirbgign! Datal
I
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Test Design

For life data analysis, Weibull++ offers a choice of tools to assist with reliability test design:
Reliability Demonstration Test (Parametric Binomial, Non-Parametric Binomial, Exponential
Chi-Squared or Non-Parametric Bayesian), Expected Failure Times Plot and Difference Detec-
tion Matrix. For growth data analysis, the Test Design folio uses the non-homogeneous Poisson
process (NHPP) to design a demonstration test for repairable systems by solving for either the
test time required per system or the number of systems that must be tested.

[l Test Design Foliol - a E
Design 1 Mean Life Difference Detection Matring
1200 1500 1800 2100 2400 2700 300
o =-_--__ = Desmn
y 00 S0 Metric to Compare
5 sm )
E 1200 i (®MeanLife
1500 -
H z Expected Falure Times =] ®
} 1800
-a 7100 ‘ Units vs. Time Expected Failure Time ¥
Eapsnd Py T -
: : - teeut Test Design
u FParametric Binomaal - o kS ol
s S Expected Failure Time
Design a relability demonstration test B melability Demonstration Test » |£ =
L7 What metric would you like s demonsiate? - [[é Resuts..,
<
Metric Reliability valueat 2 specificktime = EsIgn @_ Plot Setup
Demonstrate thic reliability (3) oo ] Test Design Method “- -
With this confidence level (%) a0 s L,,j Samgle Size 5
. p ROT il - ]
At this tima (k) 100 ] Paramatic & J Tw-Sided Confidence (%) | 50
- - - W Input v Mcoseration Factor 1
e Ansume the fsilure rale = by this.
Distrbution P ishall - |7 |t Haur () - #ctanl Fakures -
With this Beta z m‘ Arceleration Factar 1 Expected Failure Model
i [ WBZ (2, 300 -
L7 Solhve for this value @ TestDesign Assistant ® " waz (2, so0)
Walug
Plot Options
Wiith this test time (R} N
Hith & messmum of this magr Select Test Design | eep hepect Ratio
With & maximum of thas many Specify the bype of test you would ke to perform,
Failures ) | duita Refresh
X-Auis Scaling
= Explere differant refabiity demonstration test -
Sample size mmhbury Demensiraton Test Design dﬁig.'ewh"':_"u: the taci I determins the 2/ Lines Loganithmic
rumber of units andjor test time required to scal
> Notes | demonsirate a spedSed target reliahity. ng
— 2 -
Thiz is based on baoth the assumed Failurg l’_'T. Expected Failre Times Flot — ¥ L b
specified distnbution and the specified ag — x [0 10
ROT 1 | TableofRDT 1 | Plotof ROT 1 .DiHamyg Drebecton Matrix
O Cancel
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Target Reliability Planner

For life data analysis, the Target Reliability folio finds the optimum cost and reliability of a
product, given estimates for various factors involved in the product’s production and sale.

(®), Target Reliability Tool

Target Estimation Inputs

Estimate each scenario with the below factors: Best Most likely Worst
Expectad failures/returns perperiod (as % of sales) 1 5 10
% of market share you expect to capture 80 50 10
Average unitsales price 2.1 1.3 1.5
Average cost per unitto produce 15 1.2 1
Qther costs per failure (in additionto replacement cost) 0.5 0.3 0.2
Cost vs, Reliability
2000 ool oo
\\ = Praductos Cost
Lyl b4 bty Lost
= Totl Cost
\ } = T Cout .66 o)
160000 \
1200 00 \ /
Aix100 /\
40000 /
________/
0.8 b8 .88 1819 0,559 R
Reehatility

@ Dptions >

™ R

Mac. Market Potential (Units)

Analysis Details. .,

Plot Settings 0
Cost vs. Reliability -

'V |Keep Aspect Ratio
v | Only Show Positive Values

200000 ol

0.599 o

Show Plot Ttems

[] Production Cost
A Unreliability Cost
] Total Cost

E#] Minimum Cost

100000
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Maintenance Planning

For life data analysis, the Maintenance Planning folio uses the optimum replacement age model
to determine the most cost-effective time to replace aged components.

B9 optimal Replacement Time - ] *
B L Anatysis "
Planned Replacement Cost vs. Time .
4 Cost e, Time Maintenance Planning
Timse 1 First Fadure DatalDatal
O ncaninpmed o ue Tine tine || [+ | plot Type -
== Qiptiminn Replacernent (oot Tangst
Igﬂ Flanned Replacement -
@ luts  [hour 0] -]
3.2 b 7] auto refrech
“ + |Keep Aspact Ratio
= | Long Term Cest
.-;.-_-. Cost per Action -
=4 Plarnied Replacement 2000
&
3 ,__.--"'_'___'_'_'_'_'_' Unplarnied Replacement 4000
‘E’ Inspection 0
% ® Fadure Detection 23
8 s .
5 Scaling
¥ [ 4 7
% |0 | [#0m0 7
i Fallure Distribution
0.8 Parameters
Eets 4073288
Eta (b} 2011335232
Results
PM Mirimal Cost e
PM Optimal Time 1538616033
1] [W] Tirvee b Firg Eadure Datalliatal
80D 1600 2400 3200 000 Bl 101 T b st #sdore Dt
Howur (hr) _
[HET =1, fmal T [Fdervallhe) = 1 L1 i “ J
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Growth Planning

For growth data analysis, the growth planning folio helps you to create a multi-phase reliability
growth testing program that is designed to achieve a specific MTBF or reliability goal.

MTEF vs. Time
400 PATEF wi. Time
== Naminal [Seaized
= Actup [desir=d
== Flaresd Growth - Bhase |
= Planned Growth - Phase 2
1+ Pianned Grawth - #hass 3
~+ Flanned Growth - Phasa 4
== Planned Growth - Phase 5
=b= Hanned Groweh - Brags
320 [ Test Plan - g X
Design a relability growth test plan E Continuous 13
47, Doyou know how the test time will be accumulated acroes each test phase? G hPI N
/; Answer Yes v rowt bl
240 e} i 7] B _
7. Which value would you like to calculate’ lapl | Planning rodel ﬂ -
T Answer Initial MTBF -
g =%, Agsumedinputs for the reliability growth test plan k4 BOHER=EER
o - ocp
E Goal MTBF 300 [¥=]
Growth Potantial Degign 13 e
16 Margin . ==
Average EF 0.7 lé
Management Strategy Ratio 0.95
Discovery Beta 0.71 :-::
8 =7 Planned test phases =4
Number of Phases 3
Fhase name Cumulative Time (hr) Average Fix Delay (hr)
Fhase 1 Fhase i 5000 3000
o Phase 2 Fhase 2 15000 soon
Phase3 Fhasel 25000 goon
Phase 4 Phase 4 35000 7000
Phaga 5 Phase s 45000 EOOD
Phage & Phasz & E0000 opon
Time at which growth bagins (hr) 72769566
Initial MTEF (hr) 130.650000
Final MTSE (Act) (hr) 300.727124
Time to reach goal (Actual) (hr) EBOS0 982472
Time to reach goal (Nominal) (hr) 49180.916974
Data Plot
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Multi-Phase Plot

For growth data analysis, the multi-phase plot displays actual test results (e.g., demonstrated,
projected and growth potential MTBF or failure intensity) across multiple analysis points and/or
test phases. It can be linked to a growth planning folio to compare actual test results against the
test plan.

27 Multi-PhasePlotl - u] X
. A1 Mai
. Multi-Phase Plot ] 1sin ’
o el Multiphase Plot
s -
PRasa 2 Lvi Plot Type [ ]
7 Taminigion Una —
. g:,'.:;éﬂ‘_"" MTEF vs, Time -
260 S 4 O Farunaen Line %‘ Units Four (i) -
3 & * Growitn Potentia = |
& Pl oot
] e s
] = Demonstrated [v] Auto Refresh
Phaz 5 .
2701 /#— E| i # -:-ée_;lr:{:_n‘ra:m'lﬁlr: | 1| ieep Aspect Ratio
—_ 354 t—s— = Demangrated -
i F— Scaling
g ¥ Conath e |
E - rn§|u—ad T |o 450
e e, i ol v [o 0000 7
180 PG v G - e 1 E !
=
i~ Pannad Groan - Fhas & MultiFhase Flot Setup
== Panned Growsh - Phase §
Banned Growsh - Fhase &
=Gl || Show
o0 w || Phases N
| Demonstrated
+ | Brojected
| Growth Potential
= o Est. Parameters Ling
o8 14000 28000 42000 56000 0000 '« Phase Termination Line
Cumulative Time (hr) v | Analysis Points v
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Mission Profiles

For growth data analysis, mission profiles help to create a balanced operational test plan and
track the actual testing against the plan to make sure the data will be suitable for reliability

growth analysis.

77 Tank Testing Profile - o *®
tmmt Main »
Mission Profiles 4
4000 i ot =
I [ Frmgan Mission Profile
i
= Al Usige
| | el || 2] | view
Enveonnent 2 L,_,g | Auto Refresh
3200 - | = Expected Usage ) .
| ] — . ||| keep Aspect Ratio
=i e '
| | ShESiE | e e Rr®) -
2400 I -I Scaling
£ v [o [ 4000 ]
E | I X i] 400 |i|
1600 I
| A shom
Show Plus Minus Range
| | Intervals
800/ - I ;
I | v | | Avaiable Profies
| [+ Environment 1
] } | | Environment 2
a 80 160 240 320
Time {hr)
Convergence Points | Firimg Gun | Ervvironment 1 Environment 2 Plot
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Click Wrap Agreement at time of product installation

BY INSTALLING THIS SOFTWARE OR BY CLICKING THE “T ACCEPT” BUTTON AND
ACCEPTING THIS LICENSE IN ACCORDANCE WITH SECTION D (LICENSE
ACCEPTANCE PROCEDURES) YOU AGREE TO THE TERMS OF THIS LICENSE
WHICH WILL BIND YOU, THE COMPANY ON WHOSE BEHALF YOU ARE ENTERING
INTO THIS LICENSE AGREEMENT, AND ITS EMPLOYEES, AS APPLICABLE.

THIS LICENSE AGREEMENT IS A LEGAL AGREEMENT BETWEEN HOTTINGER
BRUEL & KJAER UK LTD, A COMPANY INCORPORATED IN THE UNITED
KINGDOM, WHOSE REGISTERED NUMBER IS 1589921 AND WHOSE REGISTERED
OFFICE IS AT TECHNOLOGY CENTRE, ADVANCED MANUFACTURING PARK,
BRUNEL WAY, CATCLIFFE, ROTHERHAM S60 5SWG (THE “LICENSOR”) AND THE
END USER LICENSEE OR ITS REPRESENTATIVE/AGENT AUTHORISED TO BIND
THE END USER LICENSEE (REFERENCED HEREIN AS “YOU” OR “YOUR?).

PLEASE READ THIS CAREFULLY BEFORE USING THE SOFTWARE PRODUCT

A: BACKGROUND

THIS LICENSE AGREEMENT SHALL BE BETWEEN YOU AND THE LICENSOR
REGARDLESS OF WHETHER YOU HAVE PURCHASED THE SOFTWARE PRODUCT
DIRECTLY FROM THE LICENSOR OR AN AUTHORISED RESELLER AS SET OUT
BELOW.

THE LICENSOR APPOINTS EXPERIENCED PROVIDERS OF SOFTWARE RESALE
SERVICES WHO DISTRIBUTE THE SOFTWARE PRODUCT TO END USERS
(“AUTHORISED RESELLER”). IF YOU HAVE PURCHASED THE SOFTWARE
PRODUCT AND ANY ASSOCIATED SUPPORT AND MAINTENANCE SERVICES FROM
AN AUTHORISED RESELLER, SUCH PRODUCTS AND SERVICES WILL BE
PROVIDED DIRECTLY TO YOU BY THE RELEVANT AUTHORISED RESELLER AND
ALL PAYMENTS SHALL BE MADE TO THE AUTHORISED RESELLER ON THE
AUTHORISED RESELLER’S TERMS AND PRICES.

IF YOU HAVE PURCHASED THE SOFTWARE PRODUCT AND SUPPORT AND
MAINTENANCE SERVICES DIRECTLY FROM THE LICENSOR, SUCH SUPPORT AND
MAINTENANCE SERVICES WILL BE DEALT WITH IN A SEPARATE AGREEMENT



BETWEEN YOU AND THE LICENSOR AND ALL PAYMENTS WILL BE MADE TO THE
LICENSOR AND GOVERNED BY THE LICENSOR’S TERMS OF SALE.

B: PROPERTY OF LICENSOR

THE LICENSOR, OR, WHERE APPLICABLE, THE RELEVANT MEMBER OF THE
LICENSOR’S CORPORATE GROUP, IS THE ENTIRE LEGAL AND BENEFICIAL
OWNER OF CERTAIN SOFTWARE PRODUCT(S) (THE “SOFTWARE PRODUCT”) AS
SET OUT IN THE QUOTATION OF INFORMATION, WHICH SHALL ALSO INCLUDE
YOUR LICENSE KEY, SENT TO YOU BY EMAIL EITHER BY THE LICENSOR OR, IF
YOU HAVE PURCHASED THE SOFTWARE PRODUCT FROM AN AUTHORISED
RESELLER, BY THE AUTHORISED RESELLER (“QUOTATION”).THE LICENSOR IS
WILLING TO GRANT YOU A LICENSE TO USE THE SOFTWARE PRODUCT ONLY IF
YOU ACCEPT ALL THE TERMS AND CONDITIONS SET OUT BELOW.

C: LICENSE TO BE GRANTED

THE LICENSOR IS PROPOSING TO GRANT YOU ONE OF THE FOUR FORMS OF
LICENSES IN RESPECT OF THE SOFTWARE PRODUCT. THE DETAILS OF EACH
FORM OF LICENSE ARE SET OUT IN CLAUSES 2.1 AND 3 BELOW. THE FORM OF
LICENSE THAT IS PROPOSED TO BE GRANTED TO YOU IS SET OUT IN THE
QUOTATION. THE QUOTATION FORMS PART OF THE LICENSE AGREEMENT AND
BY ACCEPTING THE TERMS OF THE LICENSE YOU ARE ACCEPTING THOSE TERMS
IN THE QUOTATION. IF YOU HAVE NOT RECEIVED THE QUOTATION FROM
EITHER THE LICENSOR OR FROM THE AUTHORISED RESELLER (IF YOU HAVE
PURCHASED THE SOFTWARE PRODUCT FROM AN AUTHORISED RESELLER) AT
THE DATE HEREOF OR IF ANY DETAILS WITHIN THE QUOTATION ARE
INCORRECT THEN YOU SHOULD FOLLOW THE “LICENSE REJECTION
PROCEDURES” SET OUT AT PARAGRAPH E BELOW AND IMMEDIATELY CONTACT
THE LICENSOR OR THE AUTHORISED RESELLER (AS APPLICABLE).

D: LICENSE ACCEPTANCE PROCEDURES

BY CLICKING ON THE ACCEPTANCE BUTTON WHICH FOLLOWS THIS LICENSE
AGREEMENT (MARKED “I ACCEPT”) IN THE UI, YOU INDICATE ACCEPTANCE OF
THIS LICENSE AGREEMENT AND THE LIMITED WARRANTY AND LIMITATION OF
LIABILITY SET OUT IN THIS LICENSE AGREEMENT. SUCH ACCEPTANCE IS ON
YOUR OWN BEHALF, IF YOU ARE AN INDIVIDUAL, AND ON BEHALF OF ANY
CORPORATE ENTITY WHICH EMPLOYS YOU OR WHICH YOU REPRESENT



(“CORPORATE LICENSEE”) IN ENTERING INTO THIS LICENSE AND YOU WARRANT
THAT YOU HAVE THE NECESSARY AUTHORITY TO BIND THE CORPORATE
ENTITY IN THIS RESPECT OR THAT THE AUTHORISED REPRESENTATIVES OF THE
CORPORATE ENTITY ARE AWARE OF YOUR ACCEPTANCE OF THIS AGREEMENT
ON ITS BEHALF. IN THIS LICENSE AGREEMENT, “YOU” REFERS TO THE LICENSEE,
ANY SUCH CORPORATE LICENSEE, OR BOTH, AS A COMMON SENSE
INTERPRETATION OF THE RELEVANT SECTION DICTATES.

E: LICENSE REJECTION PROCEDURES

IF YOU DO NOT ACCEPT THESE TERMS AND CONDITIONS, YOU SHOULD NOT
CLICK ON THE ACCEPTANCE BUTTON IN THE UI TO ACCEPT THE TERMS OF THE
LICENSE AGREEMENT AND YOU SHOULD CANCEL THE INSTALLATION, DELETE
THE SOFTWARE PRODUCT FROM YOUR COMPUTER AND PROMPTLY (AND IN
ANY EVENT, WITHIN 14 DAYS OF RECEIPT) RETURN TO THE RESELLER (A) ANY
MEDIA; AND (B) ANY OTHER ITEMS PROVIDED, THAT ARE PART OF THIS
PRODUCT.

F: OTHER AGREEMENTS

IF THE LICENSOR HAS EXPRESSLY AGREED WITH YOU IN WRITING THAT YOUR
USE OF THE SOFTWARE PRODUCT IS GOVERNED BY A PRIOR EXECUTED
LICENSE AGREEMENT WITH THE LICENSOR, SUCH AGREEMENT SHALL APPLY
INSTEAD OF THE FOLLOWING TERMS AND CONDITIONS TO THE EXTENT THAT
THEY CONFLICT.

YOU SHOULD PRINT A COPY OF THIS LICENSE AGREEMENT FOR FUTURE
REFERENCE.

LICENSE AGREEMENT

1. Ownership of Software Product and Copies

The Software Product and any printed materials or electronic documentation accompanying the
Software Product (“Documentation”) are copyrighted works of authorship, and are also pro-
tected under applicable database laws. The Licensor, or, where applicable, the relevant member
of the Licensor’s corporate group, retains ownership of the Software Product and all subsequent
copies of the Software Product, regardless of the form in which the copies may exist. This
License Agreement is not a sale of the original Software Product or any copies.



2. Commercial License

2.1 In consideration of You agreeing to abide by the terms of this License Agreement and pay-
ment of the applicable License fees either to the Licensor or, if You have purchased the Soft-
ware Product from an Authorised Reseller, to the Authorised Reseller (as specified in the
Quotation), the Licensor hereby grants to You a personal, non-exclusive, and (unless expressly
agreed otherwise by the Licensor in accordance with clause 5.1) non-transferable License to use
the Software Product and the Documentation on the terms of this License Agreement. The
License shall take one of the following forms, and shall be set out in the Quotation:

(a) Annual License:

(1) Duration — this License shall continue for a period of 12 months (“Initial Period”)
from the date of delivery of the Quotation (“the Delivery Date”) and, provided that You
have paid all applicable renewal fees, from year to year thereafter unless terminated in
accordance with any provision of clause 12 below or any other clause of this License
Agreement.

(i1) Termination — You must give the Licensor 90 days’ written notice prior to the
anniversary of the Delivery Date, such notice not to expire before such anniversary date.

(b) Perpetual License:

(1) Duration — this License shall continue for a period of 25 years from the Delivery Date
unless terminated in accordance with any provision of clause 10 below or any other
clause of this License Agreement.

(i1) Conversion — this License may be converted to a Token Based Annual License, upon
application to either the Licensor or the Authorised Reseller (if You have purchased the
Software Product from an Authorised Reseller), and payment of an additional fee to the
Licensor or the Authorised Reseller (as applicable), which shall be additional to the fees
paid or payable in respect of any maintenance and support services provided by either by
the Licensor or the Authorised Reseller (if You have purchased the Software Product
from an Authorised Reseller). You may reverse this conversion to the same terms as
agreed in the Perpetual License at the anniversary of the conversion by giving the
Licensor 90 days’ written notice prior to the anniversary of the Delivery Date, such
notice not to expire before the anniversary of the Delivery Date.

(c) Token Based Annual License (referenced in the Quotation as a Prenscia Access Sys-
tem, CDS, CRS, or CDRS License):



(1) Subject to the terms and conditions of this License Agreement, You may access any
of the Software Product in the Quotation at any one time and in any combination up to
the number of subscriptions granting You access to the Software Product for sim-
ultaneous use by You and purchased by You pursuant to this Agreement (“Access Cred-
its”’). You may add additional Access Credits which shall be charged in accordance with
either the Licensor’s prices or the Authorised Reseller’s prices (if You have purchased
the Software Product from an Authorised Reseller). Such increase in Access Credits shall
apply to the following 12 month period, unless You give the Licensor or the Authorised
Reseller (as applicable) written notice at least 90 days in advance of the expiration of the
Initial Period, that You do not wish to sustain such increase in Access Credits. You may
opt to reduce the number of Access Credits with 90 days’ written notice in advance of
the 12 month period following from the anniversary of the Delivery Date, provided that
the total number of Access Credits does not fall below the minimum threshold set by the
Licensor or the Authorised Reseller (as applicable) or below the initial number of Access
Credits calculated at the time of conversion of any Perpetual License.

(i1) Duration — this License shall continue for the Initial Period and, provided that You
have paid for the applicable Access Credits, from year to year thereafter unless ter-
minated in accordance with any provision of clause 12 below or any other clause of this
License Agreement.

(iii) Termination — You must give the Licensor 90 days’ written notice in advance of the
expiration of the Initial Period of Your intention to discontinue the Token Based Annual
License, such notice not to expire before the anniversary of the Delivery Date, and You
must have submitted all reports required of You in clause 2.1(c)(iii) above. Failure to
provide such notice and reports will mean that the License shall automatically continue
on the same terms until terminated in accordance with this clause.

2.2 As an end user licensee of the Software Product, You may, subject to the following con-
ditions and any conditions specified in the Quotation:

(a) use and copy the Software Product only for use on any computer system that is detailed
in the release notes of the respective Software Product and which is licensed, leased and/or
controlled by You (the Corporate Licensee) or any member of Your corporate group, which
expression includes the Corporate Licensee's majority-owned subsidiaries, any parent com-
pany having a majority- owned interest in the Corporate Licensee, and such parent's major-
ity-owned subsidiaries;

(b) load the Software Product into and use it only on computers at the locations specified in
the Quotation and which are under Your control; and



(c) copy the Software Product only for back-up and archival purposes and make up to three
copies of the Documentation, provided that the original and each copy is kept in Your pos-
session and that Your installation and use of the Software Product does not exceed any
restrictions contained in the Quotation.

3. Demonstration License

3.1 If the Licensor has provided You with the Software Product free of charge for evaluation
purposes, this clause 3 shall apply to Your use of the Software Product.

3.2 You may use the Software Product on a computer solely for the purposes of evaluating the
Software Product.

3.3 The Software Product is provided to You free of charge and on an “AS IS basis, without
any technical support or warranty of any kind from the Licensor including, without limitation, a
warranty of satisfactory quality, fitness for purpose and non-infringement.

3.4 This License shall continue for a period of 30 days from the Delivery Date unless ter-
minated in accordance with any provision of clause 12 below or any other applicable clause of
this License Agreement or until such License is converted into an Annual License, Perpetual
License, or Token Based Annual License, if earlier.

3.5 As part of the Licensor’s testing and evaluation of the Software Product, You shall share
with the Licensor the input and views received and any reports and analysis produced promptly
upon receipt of such feedback.

3.6 Clauses 4, 5.1(a), 7.1(b), 7.1(f), 10.1, 10.2, 10.5, 12.1(a) of this License Agreement shall not
apply to a Demonstration License.

4. Delivery and Risk

4.1 The Software Product shall consist of one copy of the object code of the Software Product
on machine- readable form only, on the disk, dongle or other media on which the Software
Product is delivered as described in the Quotation (the “Media”). Risk in the Media shall pass to
You on delivery. If any part of the Media shall thereafter be lost, damaged or destroyed, You
must contact either the Licensor or the Authorised Reseller from whom You have purchased the
Software Product who will arrange for a repair or replacement of such Media at a cost (if any)
determined by the Licensor or the Authorised Reseller (as applicable).

5. License Restrictions

5.1 You may not nor permit others to:



(a) transfer the Software Product from one location to another, without the express written
consent of the Licensor and provided such transfers do not exceed two in any twelve-month
period. It will be a condition of the grant of any such consent that the Software Product held
on hard drives at the current location must be erased and You must enter into a new License
agreement with the Licensor before a Software Product License key is provided to You. The
administration charge (currently US $1,500) will be payable by You in respect of such trans-
fer. This charge is only applicable to end user licensees who do not have a support and main-

tenance services agreement with the Licensor or Authorised Reseller;
(b) exceed the number of concurrent users specified in the Quotation, if any;

(c) sub-License, sell, assign, rent, pledge, lease, transfer or otherwise dispose of the Soft-
ware Product, on a temporary or permanent basis, without the prior written consent of the
Licensor;

(d) translate, reverse engineer, decompile, disassemble, modify or create derivative works
based on the Software Product except as permitted by law;

(e) make copies of the Software Product, in whole or part, except for back-up or archival
purposes as permitted in this License Agreement;

(f) use any back-up copy of the Software Product for any purpose other than to replace the
original copy in the event that it is destroyed or becomes defective;

(g) copy the Documentation (except as provided by this License Agreement);

(h) adapt, modify, delete or translate the Documentation in any way for any purpose what-
soever;

(i) vary, delete or obscure any notices of proprietary rights or any product identification or
restrictions on or in the Software Product.

6. Open Source

Notwithstanding the foregoing provisions, You acknowledge that certain components of the
Software Product may be covered by so-called open source software licenses (“Open Source
Components”), which means any software licenses approved as open source licenses by the
Open Source Initiative or any substantially similar licenses, including without limitation any
license that, as a condition of distribution of the software licensed under such license, requires
that the distributor make the software available in source code format. To the extent required by
the licenses covering Open Source Components, the terms of such licenses will apply to such
Open Source Components in lieu of the terms of this Agreement. To the extent the terms of the



licenses applicable to Open Source Components prohibit any of the restriction in this License
Agreement with respect to such Open Source Components, such restrictions will not apply to
such Open Source Components. To the extent the terms of the licenses applicable to Open
Source Components require Licensor to make an offer to provide source code or related inform-
ation in connection with the Software Product, such offer is hereby made. Any request for
source code or related information should be directed only to Customer Support, Hottinger
Bruel & Kjaer UK LTD, AMP Technology Centre, Brunel Way, Catcliffe, Rotherham, South
Yorkshire, S60 SWG, United Kingdom. You acknowledge receipt of notices for the Open
Source Components for the initial delivery of the Software Product.

7. Undertakings

7.1 You undertake:

(a) to ensure that, prior to the use of the Software Product by Your employees or agents, all
such parties are notified of this License and the terms of this License Agreement and that
any such use as aforesaid is in accordance with the terms of this License Agreement;

(b) to replace the current version of the Software Product with any updated or upgraded ver-
sion or new release provided by the Licensor or the Authorised Reseller (if applicable)
under the terms of this License Agreement immediately on receipt of such version or
release;

(c) to use the Software Product only as described in the Documentation and subject to the
restrictions as set out in clause 5 (License Restrictions above);

(d) to reproduce and include the Licensor’s copyright notice (or such other party’s copyright
notice as specified on the Software Product) on all and any copies of the Software Product,
including any partial copies of the Software Product as permitted to be made under the
terms of this License Agreement;

(e) to hold all drawings, specifications, data (including object and source codes), Software
Product listings and all other information relating to the Software Product confidential and
not at any time, during this License or after its expiration, disclose the same, whether dir-
ectly or indirectly, to any third party without the Licensor’s consent and

(f) to effect and maintain adequate security measures to safeguard the Software Product
from access or use by any unauthorised person and indemnify the Licensor for losses flow-
ing from your failure to do so.



8. Intellectual Property Rights

8.1 You acknowledge that all intellectual property rights in the Software Product and the Docu-
mentation throughout the world belong to the Licensor, that rights in the Software Product are
licensed (not sold) to You, and that You have no rights in, or to, the Software Product or the
Documentation other than the right to use them in accordance with the terms of this License
Agreement.

8.2 You acknowledge that You have no right to have access to the Software Product in source
code form or in unlocked coding or with comments.

8.3 The integrity of this Software Product is protected by technical protection measures
(“TPM”) so that the intellectual property rights, including copyright, in the software of the
Licensor are not misappropriated. You must not attempt in any way to remove or circumvent
any such TPM, nor to apply, manufacture for sale, hire, import, distribute, sell, nor let, offer,
advertise or expose for sale or hire, nor have in Your possession for private or commercial pur-
poses, any means whose sole intended purpose is to facilitate the unauthorised removal or cir-
cumvention of such TPM.

9. Artificial Intelligence ("Al") Tools

9.1 Parts of the Software may have been developed using Al-assisted tools or services, includ-
ing tools provided by third parties. Such use does not diminish Licensor’s obligations under this
Agreement. Licensor retains all intellectual property rights in the Software, subject to the
licenses granted herein, regardless of whether Al-assisted tools were used in its development.

9.2 Licensor will use Al-assisted tools in a manner intended to comply with applicable laws,
including copyright and data protection requirements, and will take reasonable steps to keep
records of such use where necessary to meet legal or regulatory obligations.

9.3 Licensor takes reasonable measures to review and validate Al-generated code integrated into
the Software, including applying human oversight where appropriate, prior to release.

9.4 While Licensor applies quality assurance measures, parts of the Software, including the
parts which were created with Al-assisted tools, may still contain errors, inaccuracies, or vul-
nerabilities. Licensor will therefore provide updates and new versions, which You are under the
obligation to install upon release, to maintain the functionality and security of the products. Fur-
thermore, you are under the obligation to inform the Licensor of any error, inaccuracy or vul-
nerability you encounter, to ensure that Licensor can fulfil its market observation obligation.
Licensor disclaims any warranty that the software is entirely error-free or fit for a particular pur-
pose beyond what is expressly stated in this Agreement.



9.5 You are hereby informed that Licensor may make available to You access to Al tools as part
of the licensed Software Product, including tools based on solutions developed by third parties
such as Azure OpenAl operated by Microsoft Corporation. Al-generated outputs within the Soft-
ware Product are identified by visual labels to assist You in distinguishing such outputs from
other system outputs.

9.6 Access to Al tools within the Software Product is conditional on You holding an active
maintenance agreement or License subscription. The Licensor reserves the right to alter, sus-
pend or remove access to such additional service at any time, including where required to main-
tain compliance with applicable laws, regulations, ethical standards or third-party contractual
obligations. Notwithstanding the foregoing, provision of access to such Al tools shall be with-
drawn by the Licensor if Your maintenance agreement or License subscription is lapsed or with-
drawn.

9.7 You acknowledge that Al outputs generated without human review or intervention may con-
tain factual inaccuracies, outdated information, biases or misleading content. The Licensor dis-
claims all conditions, warranties, representations or other terms, express or implied as to the
results generated by Al tools, their accuracy, correctness or fitness for any particular purpose.
You agree not to use such Al outputs as the sole basis for any decision, particularly where con-
sequences may be legal, financial or safety-related. It shall be solely Your responsibility to read
and comply with the terms and conditions of use of the relevant Al tools as communicated by
the relevant Al solutions developer, as well as to review and validate the accuracy of any con-
tent generated from such Al tools. You further agree that You shall not use any Al outputs in a
manner that violates any applicable laws or regulations, infringes any intellectual property, pri-
vacy or other rights of any third party, or misleads others as to the origin or nature of such con-
tent.

10. Limited Warranty

10.1 Subject to the limitations and exclusions of liability below and providing the Software is
used in accordance with the Documentation and on an operating system or computer for which
it was designed, the Licensor warrants that (a) the Media on which the Software Product is fur-
nished will be free from material defects under normal use for a period of 90 days from the date
of delivery (the “Warranty Period”); and that (b) during the Warranty Period, the Software
Product will, when properly used, perform substantially in accordance with the functions
described in the Documentation; and (c) that the Documentation correctly describes the oper-
ation of the Software Product in all material respects.

10.2 If, within the Warranty Period, You notify the Licensor in writing of any defect or fault in
the Software Product in consequence of which it fails to perform substantially in accordance
with the Documentation, and such defect or fault does not result from You having amended the



Software Product or used it in contravention of the terms of this License Agreement, the
Licensor will, at its sole option, 1) repair or replace the Software Product, provided that You
make available all information that may be necessary to assist the Licensor in resolving the
defect or fault, including sufficient information to enable the Licensor to recreate the defect or
fault, or ii) terminate this License Agreement immediately by notice in writing to You and the
Licensor will refund or if the Software Product has been purchased from an Authorised Reseller
will procure that the Authorised Reseller shall refund; any of the fees paid as at the date of ter-
mination (less a reasonable sum in respect of Your use of the Software Product to the date of ter-
mination) on return of the Software Product and all copies thereof. The Licensor’s obligation
under this clause 10.2 is subject to Your compliance with clause 7.1(b).

10.3 You acknowledge that the Software Product has not been developed to meet Your indi-
vidual requirements and that it is therefore Your responsibility to ensure that the facilities and
functions of the Software Product as described in the Documentation meet Y our requirements.

10.4 You acknowledge that the Software Product may not be free of bugs or errors and You
agree that the existence of any minor errors shall not constitute a breach of this License Agree-
ment.

10.5 The Licensor shall not be liable under the said warranty above if the Software Product fails
to operate in accordance with the said warranty as a result of any modification, variation or addi-
tion to the Software Product not performed by the Licensor or caused by any abuse, corruption
or incorrect use of the Software Product, including use of the Software Product with equipment
or other software which is incompatible.

10.6 All other conditions, warranties or other terms which might have effect or be implied or
incorporated into this License Agreement or any collateral contract, whether by statute, common
law or otherwise, are hereby excluded, including, without limitation, the implied conditions, war-
ranties or other terms as to satisfactory quality, fitness for purpose or the use of reasonable skill
and care.

11. Exclusion of Liability

11.1 Nothing in this License Agreement shall limit or exclude the liability of either party for
death or personal injury resulting from negligence, for fraud or for fraudulent misrepresentation.

11.2 Subject to clause 11.1, the Licensor shall have no liability for any losses or damages which
may be suffered by You (or any person claiming under or through You), whether the same are
suffered directly or indirectly or are immediate or consequential, and whether the same arise in
contract, tort (including negligence) or otherwise howsoever, which fall within any of the fol-
lowing:



(a) loss of income;

(b) loss of business profits or contracts;

(c) business interruption;

(d) loss of the use of money or anticipated savings;
(e) loss of information;

(f) loss of opportunity, goodwill or reputation;

(g) loss of, damage to or corruption of data; or

(h) any indirect or consequential loss or damage of any kind howsoever arising and whether
caused by tort (including negligence), breach of contract or otherwise;

provided that this clause 11.2 shall not prevent claims for loss of or damage to Your tangible
property that fall within the terms of clause 8 or a claim for a refund of the License fees paid to
the Licensor or the Authorised Reseller (as applicable) for the License of the Software Product.

11.3 Subject to clause 11.1 and clause 11.2, the Licensor's maximum aggregate liability under
or in connection with this License Agreement, or any collateral contract, whether in contract,
tort (including negligence) or otherwise, shall be limited to a sum equal to the fees paid by You
to the Licensor or the Authorised Reseller (as applicable) for the License of the Software
Product.

11.4 Subject to clause 11.1, clause 11.2 and clause 11.3, the Licensor's liability for infringement
of third party intellectual property rights shall be limited to breaches of third party rights sub-
sisting in the UK and USA.

11.5 This License Agreement sets out the full extent of the Licensor's obligations and liabilities
in respect of the supply of the Software and Documentation. In particular, there are no con-
ditions, warranties, representations or other terms, express or implied, that are binding on the
Licensor except as specifically stated in this License Agreement. Any condition, warranty, rep-
resentation or other term concerning the supply of the Software and Documentation which
might otherwise be implied into, or incorporated in, this License Agreement, or any collateral
contract, whether by statute, common law or otherwise, is hereby excluded to the fullest extent
permitted by law.



12. Term and Termination

12.1 This License Agreement is effective for the period referred to in clause 2.1 or until oth-
erwise terminated in accordance with that clause. The Licensor may terminate this License
Agreement immediately by written notice to You if:

(a) save in respect of a Perpetual License, if You purchase the Software Product directly
from the Licensor, You fail to pay any renewal or other fees due by You to the Licensor in
respect of this License Agreement;

(b) You fail to comply with any provisions of this License Agreement;

(c) You commit a material or persistent breach of this License Agreement which You fail to
remedy (if remediable) within 14 days after the service on You of written notice requiring
You to do so;

(d) a petition for a bankruptcy order to be made against You has been presented to the
court; or

(e) where You, as the Corporate Licensee, become insolvent or unable to pay its (the com-
pany’s) debts, enters into liquidation, whether voluntary or compulsory (other than for reas-
ons of bona fide amalgamation or reconstruction), passes a resolution for its winding-up,
has a receiver or Administrator manager, trustee, liquidator or similar officer appointed over
the whole or any part of its assets, makes any composition or arrangement with its creditors
or takes or suffers any similar action in consequence of its debt, or becomes unable to pay
its debts or ceases to trade.

12.2 In the event of termination in accordance with clause 12.1, You must immediately pay to
the Licensor any sums due to the Licensor under the License Agreement and (at the Licensor’s
sole option) You must return, destroy or delete all copies of the Software Product from all stor-
age media in Your control and, in the case of destruction, certify to the Licensor that You have
done so.

13. Export

13.1 You will comply with all applicable laws, rules, and regulations governing export of goods
and information, including the laws of the countries in which the Software Product was created.
In particular, You will not export or re-export, directly or indirectly, separately or as a part of a
system, the Software Product or other information relating thereto to any country for which an
export License or other approval is required, without first obtaining such License or other
approval.



14. General

14.1 You agree that the Licensor shall have the right, after supplying undertakings as to con-
fidentiality, to audit any computer system on which the Software Product are installed in order
to verify compliance with this License Agreement.

14.2 You agree that the Licensor may use Your company name in Licensor’s customer lists and
other promotional materials describing Your company as a customer or user of Licensor’s soft-
ware or services, as applicable, unless it receives written notice from You objecting to such use.

14.3 This License Agreement, its subject matter or its formation (including non-contractual dis-
putes or claims) shall be governed by and construed in accordance with English law and sub-
mitted to the non-exclusive jurisdiction of the English courts.

14.4 This License Agreement constitutes the complete and exclusive statement of the agreement
between the Licensor and You with respect to the subject matter of this License and supersedes
all proposals, representations, understandings, and prior agreements, whether oral or written,
and all other communications between the parties relating to that subject matter except for those
expressly referred to in this License Agreement.

14.5 Any clause in this License Agreement that is found to be invalid or unenforceable shall be
deemed deleted and the remainder of this License Agreement shall not be affected by that dele-
tion.

14.6 Failure or neglect by either party to exercise any of its rights or remedies under this
License Agreement will not be construed as a waiver of that party’s rights nor in any way affect
the validity of the whole or part of this License Agreement nor prejudice that party’s right to
take subsequent action.

14.7 This License Agreement is personal to You, and You may not assign, transfer, sub-contract
or otherwise part with this License or any right or obligation under it without the Licensor’s
prior written consent.

14.8 In certain cases, as may be indicated during the installation or otherwise, the Software
Products track and store anonymized usage data so that Licensor can better understand how the
Software Products are being used. This includes, but is not limited to, the following technical
and statistic data: flow runs, file formats usage, help usage, crash statistics, etc. The information
tracked and stored does not contain any identifying information for any of the users beyond a
single machine-based identifier that Licensor does not track anywhere else. In addition, the
tracking mechanism does not collect any proprietary information, but stores data relating to the
usage of the Software or may communicate with computers controlled by Licensor in order to



report such collected data. Licensor shall not provide any of the information it gathers in con-
nection with this tracking process to any third party, except as may be required by law or legal
process.
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