Y dINSTRON

b .4

Bluehill Universal Advanced Features Training Manual

B3 Compression Tessvatn tiary..* - ron Baand
00000 200000 00000 [
# == BE e o

Method Repot

L L BB ¥ HE &

Specen

Start Teat
Strain
Pro-Test
Test

End of Test

Reference Manual M18-17147-EN Revision C

®

The difference is measurable



Electromagnetic Compatibility

Where applicable, this equipment is designedto comply with International Electromagnetic
Compatibility (EMC)standards. To ensure reproduction of this EMCperformance, connect this
equipment to a low impedance ground connection. Typicalsuitable connectionsare a ground
spike or the steel frame of a building
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General Precautions

Materials testing systems are potentially hazardous.

Materials testing involvesinherent hazardsfrom high forces, rapid motions, and stored energy.
Youmust be aware of all moving and operating componentsthat are potentially hazardous,
particularly the actuator in a servohydraulictesting system or the moving crossheadin an
electromechanical testing system.

Wheneveryou consider that safety is compromised, press the EmergencyStop button to stop the
test and isolate the testing system from hydraulic or electrical power.

Carefullyread all relevant manuals and observeall warnings and cautions. Theterm Warning is
used when a hazard may lead to injury or death. Theterm Cautionis used when a hazard may
lead to damaged equipment or loss of data.

Ensurethat the test setup, test execution, materials, assemblies, and structures constitute no
hazardto yourself or others. Make full use of all mechanical and software limits. Theseenable
you to prevent movement of the actuator or moving crossheadbeyond desired regions of
operation.

Thefollowing pages detail various general warnings that you must heed at all times while using
materials testing equipment. Youwill find more specific warnings and cautions in the text
whenevera potential hazard exists.

Your best safety precautions are to gain a thorough understanding of the equipment by reading
your instruction manuals.



cContents

The difference is mea\sura\ble® ................................................................................................................ 5.
GENEIAIPTECAULIONS. ......eii ittt ettt eeee ettt et rmneer e e ekttt e s eh b et e e s a s e e emmmna s et e ek be e e e aa b et e e st smmme s s e e e e enbe e e e anrneeenane 7
(O oo o1 (= g oo [ od o T o PP PP TR 11
Important Information about TRISIMANUAL ...........cooiuiiiiii et e et e e s eeeme e e eeee e e e eneeeeens 11
L@ Y= YT A OSSR 12
Chapter 2 Connecting and Configuring TraNSAUCETS  ........uiieiiiiiiiiiie et et e 14
[l To [UTot i o] o DA T O PP P PSP PRSPPI 14
Simple Connectionof & High LEVEIDCDEVICE. ..........uiiaiiiieeiiieieieeiiee e eeee et e e meee e tee e e e e e anbee e s smmmeeeaeeneeeeennes 8.
CoNNECtiNGA LOWLEVEIACDEVICE. ........ueiiiiiii ittt ettt eemme e ettt e e e e s e sb bt eemmme e s e e bbe e e e e e s s sannbsemmm s 15
Chapter 3 MEASUIEIMENTS  ..oiiuiiiiiiiiie ettt ettt e e e sttt e e sttt e e sttt e e e abb e e e —eeesbe e e e aabe e e e sabeeeeabbeee s eeesabbeeesbneeeaas 20
WhALIS @ MEASUIEIMENT?. ... iiiii ettt eteet ettt ettt eeme bt e e e skttt e e sa b et e e s bmeams e s be e e e am ke e e e aabe e e s ammnmseeeenbneeesnnees 20
L N ST (o= 1Y (o R U =T g T=T ) T OO PPRPR R 20
VTTUBI IMBASUIEIMEINES ... ittt ettt ettt e e et eree e e e oo s s kbt et e e e e e e s ek mmes et e e e s s nbbe et e e e e e nsbmmmns e e e e e e e s annbnneeeeas 21
(O] gr=Toi(=To [ BIIS o] FoTol=T0 1T o | OO PP PUPPPPPPPN 21
AVaIlability Of MEASUIEIMENTS. ... .eiiiiiiiiiiii e emeei ettt e ettt e e s smme bbb e e e e e bbb e et e e s smmm et b et e e e e e e sbbb et e e e smmmnsnnbbeeeas 21
CreatiNngPNySICAIMEASUINEMIENTS. ........uiiiiiiii ittt e et eeeme e e sk bbb et e e e e s s ssb b e eemme e e e ssbbeeeeaeessnsssemnmeeees 22
CreatiNgVirtUal MEaSUIEIMENTS. ........iiiiiiiee e s et ierenee e e e e st r e e e e s s b eneese e e e e s s ssbbeeeaee s s s bnnnnteeeeeeesssseneeeeessannnnnsseees 26
Chap ter 4 EXPression BUIIAET ........veii i sttt st et e e nn e e e e sreeeesnneee e 29
WhatiS EXPreSSIONBUIITET .......cooiiiiiiiiiie e ceeeett ettt rmeeei et e e ettt e e e s s ammena b e e e e e e e e snebb et e ee s s ammnnasbbneeeeeeaan 29
CreatingVirtual Measurementswith the EXpressiomBUIlder...............ociiiiiiieccme e e 31

T T (1 = USRS 31
Creatinga UserCalculationwith the EXpresSioMBUIITET.............oiiiiiiiiiie e emmms e e e e e eaae 35
Identifying a Domain 8 Whatis @ DOMEAIN?..........cciiiiiiiaiiiiimeese ettt nmna e se e se e emmene e e enene s 38
Chapter 5 TeSt PrOfilEr .....oee it et e e e e e e e e st r e e e aeeeaeeesenteneeeeeeanneees 42
T ESEPTOfIEI OVEIVIEWL. ...ttt ettt ettt ettt te et e e ettt e e s bt e e e s meame e e s b et e e ea b et e e aabb e e e ammnmseeeenbneeesnbeeeennns 42
LIS L 01T g Yo U PSSO PPPRPPRSPRRY ¢ |
EVeNtSand ACHONSTOr @ SEEP........uuiiiiii ittt e e ettt semme s s et e e e e e e st tae e smmmme e s s esbaseeeeeeensseessmnmmtaeesenneed a7
(D=1 v N O 1o U= O 11 =T 4T PP OPRR 51
ENCOT TESTSEOUENCE. ...ttt e et e ettt e s smmems e e e et e e s n e e e e s ne e emmmmas e e e s sne e e s anneee s Y
TESEPIOTIEI ZONES.....c et oottt e e e e e a b b eeee e e oo e oo bbb b et e e e e e abment et e e e e s e bbb e eeeeeannenn 52
(O30l (=T 01U 1114 T O PP PP OPPPPPUPRINOP 53
(oo o 1010 [ a1 11 0o SR PP SR 54
YA (=T =] 1o 1T 1 USSP 56
LIS 01T T T 4T ] S PSPPSR 56
Chapter 6 Traceability (I0CAI)  .....eeiiiie e et et e e et e e e e et e ees sanbeeeaaeaas 67
TrACEADIIIEY OVEIVIEWL.....eiiiiiiie ittt eeee sttt rmrenr e st e st e e e ea et ammmna et e e san st e e e s be e e e sa s emmmm s nee e e s nneeeensneees 67
TrACEADIIILEY SEIUD. .. .eiiiieiie ittt ce ettt rr e st s bt e s bt e s omrene e e ettt e s s re e e e e s e e emmena e e e e s be e e e aa e e e e nan e 68
SIGNALUIE CONTGUIALION ... eiee ittt e et erree e e e e e ettt e e e e e s nnense e e e e e essttaeeeeee s s s smnnnssseeeesansstaneeeeessssnnnnsssseeeesannssnnnsd 69

Tracking Activity With SIgNaAtUIES..........ooiuiiiiiiiii et rmeeeeie e eeeessseeee e e e e e e eennns d )

QLI Te= = o1 T L= TP 71
Revision Hist@y With TraCc@ability.............iiiuuiiiii e iieeei e emmer e et e e e smmmes e e e e e e e s ansbaeeessmmmnesans 72
QLI (o= T= Lo Y 3 Lo 1= PRSP S 74

LIz (o= T= Lo YA AN E o [ I -V OO SERR PR 75



SECUNLY CONFIGUIATION. ... eeiee ettt eeet ettt ettt re ettt e e ettt e e e ste e e e smmeame e satee e e ameseeeemteeeesmmmnseeeaneeeeeanneaeans 77

F o (A = B (=Tt (o] Y A PSPPSR PPPPPPOPP 78
2T 11| IS Y= ol U/ USSR 79
LAY [ LTSRS o 0 | USSP 80
COomMPAriSON Of SECUILY TYPES. . .ueeiiiiiiiiieiitiie ettt e sttt e b s eeemms s b et e e s e s b be e e e easb s eenmme s ans e e e e enbreeeeannnd 81
Y=ol U] Y =T 411 1 OO P PPU P TTPPRPT: 82
Security Permissions for Trac@ability.............cuueiiiiiiiiiercmii et eemr et emme e 85
Traceability WOTIKFIIOW. ... ..uiiiiiiiiiiiee e emmee et e e s sttt ssmmme sttt e e e s s s bbb e e e smmmme s e e nsbbneeaaeesannnes 86
R =R [ 1 Fo (T o OO PO PSP PP PP PPPPPTRPRRIPTNt 87
[0 1S e= Ul F= 1A o] LT PO U PP PRSP PP PPRN 88
SQL Server 2019 EXSS INSTAUL........unieii i eeeeet e e e e 88
Create Traceability DAtalase............eiiiiiiiii et reeee e e e e nbe e 94
Configure Traceability SIgNAtUIES..........ccoo i i rrrer e e e e e e e e e e e e e e e e aeeesemesnsesenrnenrnrnnes 100
(BHU v4.28 or higher) Backup/Restore AUdit Trail............eviiiiiiiiieeeeiee e reee e e 102
BACKUD DABDASE. ... eeiiieiiiiiie et ettt ettt e sttt e s ek eeamt e s s s bt e e s bbbt e e e nsbnenmt e e nnee s 102
R (0] (=Y B E 1 7= o T= LT TSP 104
(BHU v4.27 or lower) Backup/Restore AUt Trall.........coouiuiiiiiii et emmme et emmme e 107
Chapter 7 BIUENII CENIAl ... e ettt e e e sabr e e s nanneas 122
BIUENII CONLIAI OVEIVIEW. ...ttt eceett ettt ettt et eeme ekt e s et e e e e menme e e s bt e e e anbe e e e snbeeesmmnnsseeeanneeeeae 122
BIUENIIl CeNtral HOME SCIEENL.......uiii ittt e ekttt e ea et e e meet e s esbe e e e sabee e e snneeeemmnnsreeeen 124
CoNNECtiON 10 BIUENII SEIVEL..........eiieiie ettt reet e e e e st b e e e e e s e nnbneeeeeeeeean 125
How to Create First Team Using BIUEMIISECUNILY..........cocviiiiiiii e e 126
How to Create First Team USINg ACHIVE DIFECIOIY. ........oiiiiuiiieiiiieee ettt rene e emenennee e 127
Lab Management IMOTUIE. ........oiiiiiiiiiii e ecee ettt emmms e e e e e e et e et s emmmms s e ab e e e e e e ensbee e s smmmme e s ensbaeeees 128
QI = (o= Y= Lo 1 Y01, o T [ PP P 129
TracEaDIlIity REVIEWS......uuuuiiiiiiiiiiiiiiiiimmms e s e e e e e e e e e e e e e eee e e e s amaaeseetetetetatateteteeeesmmnnreseeeeeeeeeaaeeaeaeeesanmnsssssnres 130
1 Lo 1 A I SRR 132
Displaying Dates @nd TIMES.......ccviiiiiiiiiieieieeieeeeiec s e s s s s e se e e s e s e s s st e e e e e eeeeeaeaeaeaese s amnnes s aeaeseaeaaaaaaaeaeeas 135
Traceability Signature REQUITEIMENTS .........uiiiiiiiiiee ettt 136
SECUNLY POIMISSIONS ...ttt ittt ittt emeet ettt e ea b ee e bt e e s bt e e ea ket e e sabmmnme e oo b e e e e eabs e e e anbe e e s smmnmseeesnnbeeennneeean 139
Permissions for BIUENIII CENIIAL..........cooiiiiiii e e rene e 140
Permissions for Lab ManagemeENL...........coiiiiiiiiiiieeene ettt et e et e e e bt eneme e s snbeeeeeanes 141
Permissions for TraC@ability...........ooi i eeeer e e e e en 142
Permissions for BIUENIIl UNIVEISAL..........oooiiiiiii et eeeae e e 143
Types of Users for BIUEhHI SECUNLY .........cooiiiiiii ettt esmee e 146
Edit Permissions for aBluehill® Security Team MemMDEr............cooiiiiiiiiiieeee e 148
Edit Permissions for Active Directory Team MemDbDEIS........cooiiiiiiiiiiiieeen et 149
TreNATIACKEr MOUUIB......co ettt sttt ettt e e ettt emmmm st e e e skt e e e e see e e s s bmame s embee e e enneeeeannes 150
TrendTrackeDatabase CONNECLIONS.........cc..uiiiiiiie e eee e reeni e et e e e e e e bbb e s eeeneeeeaae e s 152
Creating AJditioNal DAtaD@ASES........uviiieiiiiiie et rmeeet et e e st e e s rmmnesee e e s enbee e e e eneees 156
Enable Database EXport in TeSt MethQQ...........uuuiiiiiiiiiie et 157
SEAICH CIItEIIA SCIEEIL.....eeiiitiiiitie it ecreee ettt et ermns e s e e e r et e se e e s s mmmessre e e nere e e neeennressmmennee s 158

SBAICH TONMPIALES. ..ceei ittt e e e oo s e st bannees st e e e e e e e e s nbbbbe e e e amammt e e e e e e annns 160



Y ez L] (or=1 IO o T T £ 160

EXPOrt RESUIS t0 EXCEI OF CSV...eiiiiiiiiiiiiiiiee s ectemt et rmeeet ettt ammnnab e e e e e e 163
System AdMINISITAtiON MOAUIE.......c..ooiiiiiiiiie i ieeeeie et rmreea e e e e s s b e e e e s s smmaessbbeeeeeeessssbbeeeeessmmnnsnnes 164
Bluehill Server Configurator APPICALION...........ueii et meee e et e et e e et eecmm e e e enne e e e eneees 165
About the Bluehill Server CONfIQUIALOL. .........c.i ittt eee e e e e e et e e s bmeee e enree e e snneeeeenees 166
ST V=T g @] o 0T = o] o T ST OPRR 167
[Tt g TSI = T o 1T 0 0= o | SRR 169

Remove a Registered Client from Bluehill Central...............coooviiiiiieeiiceeee e ceeeeree e 170
Database MaNAGEMENL..........eii e ee ettt e e et e e e taee e et eeaame e aseeeeateeeesaabeeesammmaseeaaseeeeasseeesanseeamnenseeeeanneeesans 171

Create a Backup of the Bluehill Central Database...........c..oooiiiiiiieccniiice e 172

Restore the Bluehill Central Database............coovviiiiiiiiieee e emrer e 172
=g P T M @o] o1 1[0 18] =110 o NP P PP PRI 173
Security for theBluehill Server ConfiguratorAPPICALION .........ccvuviiiiiiii e 175

ACHVE DIFECIONY SECUIMY . .eeiiittiieeiiitiie e eeeet ettt ettt e e eeet e e st e e e e sab et e e e e neee e e e st be e e e e enbee e e e s bnnns 175

R AT T T (o TS Y= T o 1 | 176



Chapter 1
Introduction

Important Information about ThisManual

Thismanual is relevant to Bluehill Universal®running on the following testing systems:

f

6800 Systems
3400 Systems
5900 Systems
5500A Systems
5500 Systems
3300 Systems
DX Systems

KN Systems

LX Systems

RD Testing Systems
SFSystems
TorsionSystems
8800 Systems
88MT Systems

ElectroPulsSystems

Itisimportant to understandthat the abovetesting frames all provide a standard controllerand
conditioner card configuration that enables the connection of transducers in a more

simplified processthan earlier testing systems.



Chapter: Introduction

Overview

I n st BleehilbUniversal®software was developedto run on an array of Instron testing
instruments. Thismanual was developedto provide a more detailed explanation of advanced
features of the software. Eachchapter within the manual addressesa separate topic and can be
reviewed individually or groupedto coverthe necessarytopics. Topicscoveredin this manual
include:

Connectingand Configuring Transducers

Measurements

ExpressionBuilder

TestProfiler

Traceability (local)

Bluehill Central

=2 =4 =4 -4 -4 -

As it is not possible to discusseach users heed the manual will provide a detailed overviewof the
capabilities of the testing system using general examples of how each section can be applied to
the usersneed.

Connecting and Configuring Transducers

Standard testing systems provide the user with transducersthat measure displacement, force
and as an option strain. Many users have the need to connect additional transducers. The 5900
testing system and Bluehill software streamline this process.Your software allows you to
configure most any transducer by selecting units, defining limits and calibrating the device. This
chapter will demonstrate how to connect and configure these devicesas well as the options that
a user must considerwhen determining how to connect a transducer.

Measurements

Within the Bluehill Universalapplication measurements provide data that is available for test
control, graphing and analysis. A PhysicalMeasurementis data from a transducer that is
connected to the testing system and a Virtual Measurement provides data that is calculated
using a mathematical expression.This manual will explain these measurements and show how to
create them.

Expression Builder

The ExpressionBuilder is a tool that enables,in various forms, the user to create custom
calculations, virtual measurements and logical expressionsthat can evaluate specific values. It is
integrated into the software to calculate the value of any expression,providedthe formula is
comprised of predefined values and follows standard algebraic rules. The user can then utilize
this function to calculate results, define test rates or identify a domain in which a calculation is to
be performed.

2 M18-17147 EN



Test Profiler
TestProfileris an optional feature in the software that requires a unique key code.

In the TestControl > Testsection of a TestProfilermethod, you can create a customized test
sequencethat defines the behavior and actions of the testing system during a test. Thetest
sequenceis comprised of a series of steps. Eachstep specifies the control parameters, data
acquisition criteria, and a combination of events and actions. Everystep includes a step
completion event where you can specify the next step in the test sequence.The system performs
the test sequencein the order specified in the Step completion event for each step.

Traceability (local)
Traceability is an optional feature in the software that is only available if purchased.

Traceability creates an audit trail that provides a chronological record afctivity made to your test
methods and sample files. Most activities completed in the software are saved to an audit trail
database with a date and time stamp. Documenting the sequence of activities ensures that your
testing processes remain consistent andeliable over time, thus maintaining a high level of data
integrity.

The Traceability feature has two components:

AAn audit trail database that maintains a history

done on a Bluehill system.

ASi gnat irementstoeacument who has performed an action or changed a file. Signature
requirements can also be used as a review process to ensure any changes to a file are reviewed
and validated.

Bluehill Central

Bluehill Central is anapplication that provides access to the Bluehill Server from testing systems
and other workstations on your company network. It is a laboratory management application that
creates a network of testing systems to share information from a central server. Bahill Central
streamlines laboratory management in that changes are implemented centrally and made
available to all connected testing systems and Bluehill Central workstations

Bluehill Server is an external server that manages the various databases whettge system files
(method and sample files), testing data and audit trail history are stored. Information is organized
by teams. You must be a member of the team to access the information saved for that team. Your

security permissions forateam may furthe | i mit t he | evel of access

team settings are managed from the Bluehill Central application.

Product Support: www.instron.com 3
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Chapter 2
Connecting and Configuring Transducers

Introduction

Transducersare sensorsthat generate an electrical signal that can be input into your
mechanicaltesting system. A basic electromechanical testing system has two
transducers, one that measures movement within the test space and one that measures
force exerted. The movement of the crossheadis measured by either an optical encoder
or a Linear Voltage Displacement Transducer.Thesedirectly measure the movement of
either the crossheador actuator within the test space.Forceis measured by a load cell,
typically a strain gauge device,connectedto the crosshead.Thetesting system uses
these transducers to characterize materials. Values for stressand strain can be derived
from these physical measurements by the force and displacement transducers
respectively.

— Il ‘ 0
g =mE ¢
® = ®

G )
Controller
Load cell connection

Load cell

Load cell cable \
-

Controller
cover
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When the need to connect additional transducersarises the user can add up to three

additonalSCM6s to the controll er, each transducer
SCM provides arinterface to the transducer through a 25 pin 6 Dadnnector that

extendsthrough the face of the controller. Theseboards are optional and are not

provided unless specified by the customer. If the user has a need to connect more than

four transducersto the testing system the ChannelExpansionModule (CEM)ption on

the 5900 productline givesthe userthe ability to connectfour or eight additional

transducers.

Transducer Types

When connecting transducersto the testing system they are classified in one of three
categoriesjorce, Strain or UserDefined. If your transducer was purchasedas part of the
testing system most time it is selfidentifying. When connected, the controller reads the
transducer type and capacity. Thesetransducers have also been rationalized to enable to
userto perform an automatic electrical calibration. UserTransducersare initially non-
selfdidentifying; they are not automatically recognizedby the controller. During the setup
of the UserTransducerthe operatoro t e a che testidg systemto recognizethe device
if identification is available.

Self-ldentifying Transducers

The standard Instron transducers have a connector that containsa 0 C and | Dbdard.
Thisboard providesthe resourcesto identify the transducer as to its type, whetheri tad s
load cell or extensometer, its capacity and providesthe necessaryelectronic
componentsto enable the userto calibrate the transducer automatically.

User Transducers

The user transducer must be connectedto the system and configured in order for the
testing systemto recognize,calibrate and use the device for testing. As part of the
processof configuringthe transducer connector the user must identify the transducer
category.Additional considerationsthat the user must take into considerationare:

1 Doesthe transducer require excitation? - Some devicesrequire an external voltage
applied to the transducer forit to operate.

1 Do the transducer outputs require conditioning? - Devicessuch as strain gaugesrequire
conditioning electronics in order to create a signal that is linear and of sufficient
amplitude.

1 Howwill the device be calibrated? - During the configuration of the transducer the user
must perform a calibration to enable the SCMto quantify its output. Typicallythis
requires the transducerto output a 6 z esriog raredla 6 f 8 t b signal. The operator
must have some means to vary the output voltage of the transducerto perform this
function.

Product Support: www.instron.com 5
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Chapter: Connectingand Configuring Transducers

High Level DC Devices

High level DCdeviceswill output a signal between 0.06 VDCand 10 VDCproportional to
the magnitude of the measurement being monitored. Maximum voltage is 12 VDC;
voltages abovethat level may cause damage to the SCM.Maximum input impedance is
10K Ohms.

Low Level AC Devices

Typicallythese types of transducersare a full Wheatstone bridge. Theyrequire an
excitation to operated and have a low level of sensitivity, typically a few millivolts per
Volt. Theyalso provide noability to perform a calibration. Becauseof this it becomesa
very difficult transducer to work with. Usersthat need to have the output of a bridge or
single strain gauge will usually use some form of bridge completion circuit and condition
box that providesa high level DCoutput to the 5900 test system.

Connecting User Transducers

Onthe 5900 testing system all transducersplug into the controller located on the left
side of thetest frame. An option, this requires the installation of an additional SCMinto
the controller. Thecontroller can haveup to 12 S C Méornected,4 in the controller
itself and up to 8 additional S C Mid the CEM.Refer to the diagrams below for slot
designationsand compatibility.

o

©)

Computer interface

connection
Load cell connector
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ConnectorLabel TransducerConfiguration Software Label

Load Load CellsOnly 1 Labeledas Load

Strain 2 Strain 2 2 Labeledas Strain 2
Load2

Strain 1 Strain 1 3 Labeledas Strain 1
Load3

I/O If I/O card is fitted, no 4 Labeledas I/O
transducer can be
connected

5* 5

6* 6

7* 7

8* 8

9* 9

10* 10

11+ 11

12* 12

* Theseare only available if CEM,shown below, is fitted to the Expansionslot between
the Strainl and Strain 2 connectors.Also note, only load cells can be connectedto the
load SCM.

Product Support: www.instron.com 7
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Chapter: Connectingand Configuring Transducers

Simple Connection of a High Level DC Device

Thisis the most straight forward way of connecting transducers;it requires a 25 Way D-
type plugand two wire links. Thewire links are used to identify

Transduceris a high level DCdevice (pin 21 to pin 23)
Thedeviceis a UserTransducerwith a Rcodeof 0 0 , (fin® to pin 5)

Theuserthen connectsthe transducero +aftid 0-6leadsto the connectoras shown
below( 0 togn 19 66to pin 18).

1 ne
2 NC
3 _SCN
4 IDENTA
5 IDENTB
6 NC
7 NG
8 NI
9 NG
10 WC
11_NiC
12N
13 WG
14 NC
15 _NiC EXTERNAL
18 NIC _ CONDITIONING
17 _NE [
18 _HIIP B
19 HIUP A
20 -
21 NiC SCN
22 NiC
— 23
24 NiC
25 NIC

i

WVE

:

TRANSDUCER

+VE

|

;

Thetransducer may need an external conditioning box to enable the deviceto be

calibrated. During the calibration of the transducer the user must be able to generate

specific output signalsin order for the SCMto condition the electronicsto recognizethese
signals as a specific value.

With these connections made the transducer can now be connectedto the SCMin the controller.

8 M18-17147 EN



Additional Considerations

In the above example an Rcodeof 0,0 was used. If more than one UserTransducerwill
be connectedto the testing system the user must assign a unique Rcodeto each
transducer. Thisisrequired evenif the two transducersare not being used at the same
time. During the calibration processthe testing system will store the calibration
coefficients associated with the transducer;this information is stored based upon the
identification of the transducer.

Admin
ﬁ Confiaure the compononts of the svstem and sol svston proforonces

B

Frame A transducor configuration is ot of propodios that identifies a spacific transducer. Changos on this scroon require rostarting the software
and then calibrating the transducer.

Options Avalisble fransducer types Treoadocars
Temperature [
System

Transducers Temperature

TestCam Torquo

Multi Station User-defined

User-defined 13

Frame : Force

Transducer configuration
Connoctor
Require verification

Ovarmida default transducer settings

Product Support: www.instron.com 9
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Chapter: Connectingand Configuring Transducers

Configuring the Software

New transducers must be configured in the Admin section of the Bluehill Universal
software; this will enable the transducer to be used within a test method. Transducers
are added to the systemin the Admin area of the software. Oncein the Admin area,
select Configuration> Transducers.

The operator can select a named transducer type or Userdefined in the available
transducer type listing and touch on the right triangle to add a new transducer to the
Transducerlisting. Onceadded the transducerwill become available to configure as
shown below.

# @ Admin
Confiaure the components of the svstem and set svstem preferences

- p—
|_I Q h—1
=

Configuration Preferences

Frame A transducer configuration is a set of properties that identifies a specific transducer. Changes on this screen require restarting the software
! and then calibrating the transducer.

Options Available transducer types Transducers

Temperature Force

System Strain Force 2

Transducers | Temperature Force 3
TestCam Torque Strain 1

Multi Station User;aefined Strain 2

User-defined 13

Frame : User-defined

Transducer configuration:

Unit group:

Connector:

Identify transducer using:
Require verification

Override default transducer settings

The user can now uniquely identify the transducer, operating units, its physical
connection and how it is to be identified. In this example we will be configuring a
deflectometer device. We willChangethe name of the transducer from Userdefined
12tooDef |l ect omet er o
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Frame : User-defined

Transducer configuration:
Unit group:
Connector:
Identify transducer using:
Resistor codes:
Require verification

Override default transducer settings

Setthe unitstoo Lengt ho
Indicate the device will be connectedto 0 3abelled as Strain1 6

Identify the deviceusingo Re s iCotde@rs 6

= =4 =4 =4

Oncethe user selectsthe 0 R e s IC® td @otion an additional field will be displayed
with a pre-filled value of 6 0 , Théuser can read the correct resistor code from the
connectorby touchingonthe 6 F i n d ¢ to the right of the field.

Additional options available to the userto further define the transducer are:

Require Verification - Verification is the comparison of the transducer to a national or
international standard. To ensure that the verification for the selected transducer is valid,
select Require Verification and enter the date that the current verification expires.When
the transduceris selected for a measurementin a test method, the system verifies that
the date is valid. If the date has expired,the system does not start the test. The system
will display a warning in the system event log in the console area 30 days prior to this
expiration date so that you can schedule a service appointment before the verification
expires. Oncethe verification date passesthe system cannot start tests that use this
transducer until the verification date is updated. Thisis not linked to Instron Connect
which is updated from the Instron Connectpage inside the Admin section

Override Default TransducerSettings - If your testing system has both upper |

and lower test spacesit may require customizing a transducer's settings so ﬂ

the device functions properlyin a giventest space. Thesesettings are

available for both the upper and lower test space for each transducer. This

setting reversesthe polarity of a

transducer's measurement in the Bluehill® software. This affects the polarity of any
softwareinputs such as test rates and end levels and also the polarity of the live display
for the measurement. Refer to the Bluehill Help system for additional details.

Once configuration of the transducer is complete the software must be restarted. Upon
restarting the software a new transducer icon, User Transducer 1, will be giayed in the
console section ofthe software. Thetransducer can now be calibrated for usage.
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Calibrating User Transducers

Calibration ensuresthat the output voltage from a transducer is directly proportional to
the forceexerted on the transducer. In other words, it ensuresthat the transducer
measures correctly.

Thereare two types of calibration: manual and automatic. The default calibration for
usertransducersis manual. Calibrationis required when a transducer is first installed,
and recommended at regular intervals after installation. Pressingthe user transducer
icon within thesystem details page will openthe calibration dialog box as shown below.

Transducer Settings
User |Gain | Limits | Service |
Transducer configuration |User-dafined

Full scale [ 90000 [v ~]
Calibrate Balance

Curent state —_—
Not Calibrated Calibration type: |Manual v

Calibration point J 9poo0 [V v |

Offset [ 00000 [v -]

|
Close

Thefirst step is to select the transducer from Transducerconfiguration. Touchingon the
dropdown list for the transducer will display the available userdefined transducers.
Selectingthe desired user transducer will changethe system of units for all of the
calibration fields to the defined unit group. Theuser needsto define the calibration
settings as follows:

Full Scale - Enter the full scale value of the transducer. In this example the full scale value is 9V.

Calibration Type- Onlymanual calibration is valid for user transducers.

Calibration Point - The user must identify a value for the calibration point. Thisvalue
must be at least 10% of the full scale value. During the calibration processthe
transducer will have to be setto this value to successfullycalibrate. If the device does not
give the user the ability to output a preselectedvalue the use must incorporate an
external conditioning box that will provide this capability.

Offset - Thisis the lowest value in the scale of the transducer. It is the point at which the
transducer outputs 0 VDC.In this example we will use OV.

Gain - Do not changethis value. During the calibration processthe SCMfirmware will
determinethe gain value based upon the input signalsit receives.
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Oncethese values have been entered in the dialog box, the user can calibrate the
transducer asfollows:

1. Touchon the Calibrate button in the dialog box. An additional dialog box will open
directing the operator to set the transducerto the offset point to perform a balance.

User X

Set the transducer to the offset point to perform a balance.

OK Cancel

2. Theuser must set the transducer to the point at which it output is 0 VDC then touch
OK.The controller will now balance the output of the transducer with the SCM
electronics.

3. Oncecomplete the software will direct the userto set the transducerto the Calibration
Point:

User X

Set the transducer to the calibration point.

[ OK I Cancel

4. Theuser must now set the transducerto the calibration point value entered in the dialog
box. Oncethe transducer is stable at the calibration point, touch OK.The system will now
conduct a span adjustment where it correlates the output voltage of the transducer to the
calibration point value. From this adjustment the system can create a relationship
between the transducer output voltage and the valuesit is meant to represent. Upon
completion of the span adjustment the user will be directed to return the transducer to
the offset point. Return the transducerto the offset point and touch OK.

User X

Return the transducer to the offset point to perform a fine balance.

OK Cancel J

5. Uponcompletion of the fine balance operation, the transducer is calibrated.
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Transducer Settings

User | Gain | Limits | Service |

Transducer configuration |User-defined hd

. Fullscale [ 90000 |v ~]
Calibrate Balance
Current state
Calibrated Calibration type: Manual >
WedMar 11313152017
Calibraton point | 90000 |V >
Ofiset 00000 |V ~|

Close

With the calibration processcomplete, the dialog box will indicate a status of calibrated
and the date and time the device was calibrated. The Usertransducer Icon in the console
will now displaythe icon in color indicating that it is calibrated. Thiscompletes the
processof adding a user transducer. Thisdevice can now be added as a measurement
within any test method. If you disconnectthe transducer you must remember that it is
designated for use in which it was calibrated. If you plug this devicein any other slot the
system will not recognizethe device or collect any datafrom it.
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Connecting a Low Level AC Device

Low level AC devices are typicallgtrain gauges, used in a Wheatstone bridge that
provides ahighly accurate means of measuring strain on a specimen. The complete
Wheatstone bridgecontains four active gauges,as shown below:

The bridge requires an excitation voltage to operate and in an unstressed state the
output of thebridge would be equal to zero. If any of the active gaugeschangetheir
valuesthe resulting measured output will change,that changerepresentsthe strain on
the specimen. More commonly userswill be connecting a single active gaugeto
measure strain referred to as a quarter- bridge.

Usinga single gauge required the use of a bridge completion circuit as the 5900 will only
accept the connection of a full bridge. As shownin the previousdiagram R1, R2 and R3
would form this bridge completion circuit and when connectedto the strain gauge would
provide a complete bridge to the SCM.Oneadditional considerationthe user must
include is the ability to perform an electrical calibration. The 5900 and Bluehill Universal
must be able to recognizethe output of thecircuit as a specific value of micro-strain. The
calibration processgoesthrough a sequenceof stepsthe 60 t e athe BGMhow to
recognizethese inputs and relate them to specific values of micro-strain. Todo this the
user must provide some means to force the bridge to output a changein the balance of
the bridge.
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As shownin the previousdiagram a calibration resistor (Real) and a switch (S1) are added
to the circuit to provide for this calibration. The calibration resistor pro-vides a means to
create an imbalance in the bridge when the switch is closed. The value of the resistor
can be calculated butrequire that the user have a complete understanding of the
componentsthat make up the bridge circuit. Strain gaugesused in materials testing are
usually 120 or 350 Ohm gauges,for simplification of this explanation the following
criteria will be used:

a r 0 bdh e

16

A 350 Ohm strain gauge will be used (Rgauge)
The gauge factor (F)is 2.105

Full scale of the gauge is 2000 micro-strain ( /)
The calibration point is 2000 micro-strain

To calculate the value of the calibration resistor you must first calculate how much of a
change inresistance must be generated in the bridge to simulate the calibration point.
Thisis done as follows:

a. R+=/& (F* Ryauge)
b. R+=.002 * (2.105 * 350)
Cc. R¢#=1.4735 Ohms

With the necessarychange in resistance now known calculate the Value of the calibration
resistor as follows:

a. Rcal=[Rgauge* (Rgauge-R # ) [[Rgauge-(Rgauge-R ) ]
OR

b. Rcal=[350 * (350 -1.4735)] / [350 -(350 -1.4735)]
c. Rcal=(350 * 348.5265) / (350 -348.5265)

d. Rcal=121984.27 |/ 1.4735

e. Rcal=82785.388 Ohms(82.785K Ohms)
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7. Finding a precision resistor with the value calculated is not always possible. Onceyou
know the value of resistance needed use a resister as close as possible to the calculated
value. In this example we will use a resistor of 90.9K Ohms. You cannot use a resistor
that has a lower value of resistance than calculated; this would create a value higher
than the full scale value.

8. Usinga 90.9K Ohmresistor we need to now calculate the resistancein parallel (Rt) when
we close S1to unbalancethe bridge.

a. Rt=(Rgauge* Rcal)/ (Rgauge+ Rcal)
b. Rt=(350 * 90.9K)/ (350 + 90.9K)

OR

c. Rt=31815000 / 91250
d. Rt=348.65753

9. Usinga 90.9K Ohm calibration resistor we can now calculate the exact micro-strain value
for the calibration point as follows:

a. A= (Rgauge-Rt)/ (F* Rgauge)
OR

b. A= (350 -348.65753) / (2.105 * 350)
c. /= (1.34247) / (736.75)
d. £0.0018221 =1822. 1k A&
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Connecting a Wheatstone Bridge to the Controller

As with the High DCdevice explained earlier this connection requires a 25 Way D-type plug and
one wire link. Thewire link is usedto identify:

4 IDEMTA
5 IDENT B
6 NG
7T NG
B NC
9 NC
10_nic
1 _nic
12 NiC
13 NiC
14 LOB-
15 LOA
16_NIC
17_NiC
18 WG
19 e
20 WC
1 NiC
22 NC
23 NN
24 N
25 bl

:

|

|

I

|

I

'I

i

i

Thedeviceis a UserTransducerwith a Rcodeof 6 0 , (iné4 to pin 5)

Theuser then connectsthe bridge leads to the connector on pins 14 and 15 and the excitation to
pins 1 and 2 as shown.

Configuring the Software

New transducers must be configured in the Admin section of the Bluehill Universalsoftware; this
will enable the transducer to be used within a test method. Transducersare added to the system
in the Admin area of the software. Oncein the Admin area, select Configuration > Transducers.
The operator can select Userdefined in the available transducer type listing and touch on the
right triangle to add a new transducer to the Transducerlisting.

Onceadded the transducer will become available to configure as shown below.

Frame : User-defined

Transducer configuration:

Unit group:

Connector:

|dentify transducer using:

Require verification

Override default transducer settings

The user can now uniquely identify the transducer, operating units, its physical connection and
how it is to be identified. In this example we will be configuring the Wheatstone bridge with the
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testing system enabling the user to record the strain measured by the strain gauge during a
test. We will Changethe name of the transducer from Userdefined 12to 0 Whe at Bt iodge 6 .

Frame : User-defined

Transducer configuration:

Unit group:

Connector:

Identify transducer using:

Resistor codes:

Require verification

Override default transducer settings

M Settheunitstod Str ai no
1 Indicate the bridge will be connectedto 0 3abeled as Strain1 6

1 Identify the chamberusingd Re s iCotd@rs 6

Oncethe user selectsthe 0 R e s IC® td @ption an additional field will be displayed with a pre-
filled value of 0 0 , Théuser can read the correct resistor code from the connector by touching
onthe 0 F i lutod to the right of the field.

Additional options available to the userto further define the transducer are:

Require Verification - Verification is the comparison of the transducer to a national or
international standard. To ensure that the verification for the selected transducer is valid, select

0 Reguer ef iandeentér the date that the current verification expires. When the
transducer is selected for a measurement in a test method, the system verifies that the date is
valid. If the date has expired, the system does not start the test. The system will display a warning
in the system eventlog in the console area 30 days prior to this expiration date so that you can
schedule a service appointment before the verification expires. Oncethe verification date passes,
the system cannot start tests that use this transducer until the verification date is updated.

Override Default TransducerSettings - If your testing system has both upper and lower test
spacesit may require customizing a transducer's settings so the device functions properlyin a
given test space. Thesesettings are available for both the upper and lower test space for each
transducer. This setting reversesthe polarity of a transducer's measurement in the Bluehill®
software. This affects the polarity of any software inputs such as test rates and end levels and
also the polarity of the live display for the measurement. Refer to the Bluehill Help system for
additional details.

Once configuration of the transducer is complete the software must be re-started. Uponre-
starting the software a new transducer icon, User Transducer1, will be displayedin the console
section of the software. Thetransducer can now be calibrates for usage.
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What is a Measurement?

A measurement is a value which representsa magnitude. For example, in material testing the
amount a specimen is stretched during a tension test is a measurement referred to as
elongation. Thiselongation value can then be put into a mathematical formula ( fauge length /
original gauge length) to calculate the strain of the material at any given point during a test. In
the previous example we have defined the two types of measurements that exist within the
Bluehill Universal®software. The measurement shows how much the specimen has been
elongated and is taken from the movement of the crossheadin the testing system. Thisis
considereda PhysicalMeasurement. Themeasurement of the strain is calculated based upon
the original length of the specimen and its change in length. Thistype of measurementis referred
to as a Virtual measurement.

Physical Measurements

Physicalmeasurements provide data directly from transducers connected to the testing system.
When a new method is created the software automatically providesthe following physical
transducers withinthe method:

Time

Displacement (Electromechanicalsystems)

Force

Strain 1 (if connected)

= =/ =4 =4 =

Strain 2 (if connected)

Physicalmeasurements are defined within the test method, this enables each test method to
have a separate configuration of physical measurements. Toaccommodate this each physical
measurement must have a unique designator or name to specifically identify the transducer.
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Virtual Measurements

Virtual measurements provide data related to the specimenthat has been calculated. For
example, stress is derived from the force applied to the specimen divided by the cross sectional
area of the specimen. When a new method is created the software provides several predefined
virtual measurements:

Tensile Displacement (Compressive Flexure,Peel)

CompressiveForce (Flexure)

Tensile Strain (Compressive,Flexure)

Tensile Stress (Compressive,Flexure)

Force/ Width

= =4 =4 =4 4 =2

Tenacity

As with physical measurements these measurements are uniquely defined within each test
method. You can create additional virtual measurements within a test method by providing a
unique name, a valid expression,and the units of measurement.

Corrected Displacement

The corrected displacement measurement provides data on the compliance, 0 e | agsit vicddbe
testing system. It is important to understand that this measurement is a property of the entire
load string not just the test frame. Theload string consists of the frame, load cell, adapters and
grips or fixtures. In order to correct for this compliance the user must first create a compliance
data file, a file needsto be created for each different configuration of the load string and applied
appropriately.

Availability of Measurements

Measurements created within a test method are available in several areas of the method
including calculations, test control, live displays, graphs, raw data viewer, and results. When you
create a measurement, the system updates all these sectionsto make the new measurement
available. If you have a sample open, the new measurement is available for all untested
specimens.If you remove a measurement from a test method, the system again updates all the
above sectionsto remove the measurement as an option. If the measurementis in use, the
system changesthe display to show No selection made. For example, if you created a
measurement called Force 2 and selected Force 2 to display in the live display section of
console,then remove it from the method the live display changesto show No selection made. If a
measurement is modified, the system updates all the above sections to reflect the changesto
the measurement. Thefactors that affect the measurements available in the software are:

1 Thetransducersconnectedto the system - the system detects the type of transducer and
the connectorit is plugged into to create a measurement for that transducer. For
example, if a load transducer is connected to the Strain 1 connector on the frame, the
system creates a new physical measurement named Force 2. If an extensometeris
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connectedto the Strain 1 connector, the system creates a new physical measurement
named Strain 1.

1 Theselectedtest type - some measurements are specific to a test type. For example,
compressivestrain only appearsin a compressivetest method, peel displacement is only
available in a peel tear friction test method.

Creating Physical Measurements

Measurementsare created within the test method. As previouslyindicated, physical
measurements are created from transducers. Thisis not to be confused with connecting and
configuring a transducer, in order to create a measurement the transducer must already exist
within the software. In this section of the manual we will create a measurement of strain from an
extensometer connectedto the testing system.

1. Open or create the test method for the measurement to be added to and select the
Measurements item in the Navigation Bar.

Method

;mm @ q II E‘ Y
Specimen Measurements Calculations Test Control Workspace Exports Prompted Test

Measurements provide the data for test control, graphing and analysis. Physical measurements provide data directly from a transducer. Virtual measurements generate
data from an expression.

Measurement types: Measurements available in the method:

Force Displacement
Strain Force
Torque Tensile strain (Displacement)
User-defined Tensile displacement
» Virtual measurements Tensile stress

Tenacity

2. The extensometer does not need to be connected to the system to create the
measurement but needs to be connected and calibrated in order to run a test using
this test method.

3. Selecti St rimtherPlbysical Measurements list, by either double-touching the term

Strain or touching the right pointing triangle. This will add the Measurementfi St rla&i n
to the selected measurements list as shown below.
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n Method Report

s k0l 4. B H ¥ M B X

General Sample Specimen Measurements Calculations Test Control Console Workspace Exports Prompted Test

Measurements provide the data for test control, graphing and analysis. Physical measurements provide data directly from a transducer. Virtual measurements generate
data from an expression.

Measurement types: Measurements available in the method:
4 Physical measurements Time

Force Displacement

Strain Force

Torque Tensile strain (Displacement)

User-defined Tensile displacement

» Virtual measurements Tensile stress

Tenacity

Physical measurement - Strain

Description: Strain 1

Transducer configuration: Strain 1

Connector: 3 labeled as Strain 1
Pretest limits
Rate
Event

True strain control

4. Once the measurement is added it can be used within the test method.

Associated Parameters of a Physical Measurement

In addition to creating the physical measurement the user can identify the following
additionalparameters:

1 Pretest limits

1 Rate

1 Event

9 Truestrain control (strain measurements only)
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Physical measurement - Strain

Description:

Transducer configuration:

Connector:

Pretest limits

Maximum:

Minimum:

Rate

Description:

Data points:

Use linear regression:

Event

True strain control

Pretest Limits

The pretest limits define an acceptable range of transducer readings under which the test may
be started. As shown above,when the pretest limits are enabled the operator can enter the
maximum and minimum valuesto establish an acceptable range. Thesevalues can be either
positive or negative, and it does not matter if the maximum value is greater than or less than the
minimum value. If the value at the start of the test is not within the specified range the system
will prevent the start of the test and display a messageto the operator. The operator can then:

I Redinstall the specimen

1 Make other adjustments to the position of the crosshead.

Rate Measurement

If the user enablesthe Rate option the system will create two separate data streams, one that
measures strain and one that calculates the strain rate based upon the additional required
parameters. The default setting is 10 data points and the system calculates the rate using the
difference between the current data point and the previous 10 points. As an example, the user
adds a calculation for a Preset Point of 16% Strain and ask for the strain rate.
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The system would calculate the rate as follows (for the purposesof this example 16% strain was
data point 114): Changingthe number of data points to 20 would change the calculation as
follows:

Strain Rate =

(Strain @point 114 - Strain @point 94) / (Time @point 114 - Time @point 94)

The calculation of rate is a function of time. The user can identify that the rate recalculates using
linear regression.If this option is enabled the software will perform a linear regressionover the
number of data points identified.

Events

Eventsenable the userto specify an action to occur at a specific point during the test related to
the measurement. Twoseparate functions can be triggered by the eventsitem:

1 Playingof a wave (*.wav) file

9 Setting a digital output line

The user can have the testing system play a wave file at a specific point in the test associated
with the measurementby enteringa o V a landea® Cr i tAeexanpléis:

Criteria:0 E g uoaplassest hr ough 6
Value: 15 % (Thevalue and units available are based on the measurement selected)

Oncethe Strain value reaches 15% the system will play the selected wave file. The second option
in events requires the installation of the Analog Output and Digital Input /Output option. The
Digital Input/Output provides4 logic line inputs and 4 logic line outputs to trigger internal and
external events. When the event value and criteria have been met, you can configure the outputs,
up to four, to:

I Set
 Clear
 Retain

True Strain Control (Strain Devices only)

This givesthe user the ability to identify the specific device to be used for true strain control
during the test. True Strain differs from normal strain (also termed EngineeringStrain) by
calculating the instantaneous strain based on the equation True Strain = In(Strain +1). Thisis
used in certain applications most notably in the Medical Device Industry. Generallyif True Strain
is used the sister unit True Stresswill also be selected.
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Creating Virtual Measurements

As explained previouslyvirtual measurements are calculated from a mathematical expression.
This expressioncan use data from one or more physical measurements, variables the user inputs
via the Numbered Inputs, or general numbers written directly into the equation. Virtual
measurements provide the user with great flexibility when defining the measurement. As with
physical measurements, the measurement is created within the test method in which it will be
used. In this section of the manual we will create a virtual measurement to calculate stressin an
o+ing as required in ASTMD1414.

1. Openor create the test method for the measurement to be added to and select the
Measurementsitem in the Navigation Bar.

2. Expandthe Virtual Measurementsto display the two measurements that can be added.

Expression This option enables the user to use the ExpressionBuilder to create custom
equations.

CorrectedDisplacement This measurement corrects values of displacement to allow for the
compliance, or elastic "give", of the testing system.

Creating an Expression

Selectingthe expressionoption givesthe user the ability to accessthe expressionbuilder. The
expressionbuilder providesthe user with the ability to create a custom equation. A detailed
explanationin the use of the expressionbuilder, including examplesis coveredlater.

Creating Corrected Measurements

In an effort to have measurements that are as accurate as possible the user must sometimes
take into accountthe entire load string and the gripping of the specimen. Knowinghow much
compliance there is in the testing system will enable the userto correct the values of
displacement. Thisis done by conducting a test using a rigid specimen that deforms very little at
the maximum test force. As force is applied to the specimen, the system collects force and
displacement data. The displacement data representsthe amount the load string displaces with
respectto the correspondingforce readings when there is no specimen deflection. The collected
data is written to a file, which is then used for correction while testing specimens. It is important
to understand that the machine compliance is a property of the entire testing system, not only
the load frame. Whenyou perform the test to create the compliance file you must use the exact
same components in the load string as you will when running the tests, including the load cell,
grips and couplings.
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Creating a Compliance Data File

Compliancedata files are created by running a test, in this example we will utilize a
tension typetest.

1. Createa new tension test method and set the end of test criteria to a force value that is
higher than the maximum force expectedduring the test or to the maximum capacity of
the system. Youmust use the same load string components that will be used when
testing specimens.

2. Setup the test to apply a small preload to ensurethat there is no slack in the specimen.

3. Usestop as the end of test action.

4. Setup the data logging so that a data point is collected for every 1% changein force only.

5. Savethe test method and return to the home screen.

6. Perform a test on the rigid specimen. Thefollowing diagram reflects the data collected
during the test. Asyou can see in the diagram, the total amount of compliance in the
frame at 100N is slightly over 0.0016 inches. Viewingthe raw data from the test shows

that 39 data points were collected and the displacement at 100 Newtonsto be 0.00162
inches.

100 —
20 o

a0

Load (N)
A

0
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012 0.0014 0.0016
evtension {in;
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Creating a Corrected Displacement Measurement

Oncethe compliance file has been generated the user can now create a corrected displacement
measurement.

1. Fromthe measurements page expand the Virtual Measurementsand add a corrected
displacement measurement.

2. Theuser must select the compliance file (the data from the tested sample) for the test
method to use in calculating the corrected displacement.

3. Utilizingthe Import button, select the compliance file to be applied when conducting tests
with this test method.

4. Now, anytime testing is conducted with this test method, a corrected displacement
measurement will be made.

Virtual measurement - Corrected displacement

Description:
Source for displacement:

Source for force:

Compliance file

Name: Import...
Last modified:
File size:

Pretest limits

Rate

Event
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Chapter 4
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What is Expression Builder

The ExpressionBuilder is an integral part of the Bluehill Universalsoftware that providesthe user
with the interface to create virtual measurements, custom calculations, or logical expressions.
Theseexpressionscan be used to create a calculated data stream, test speedsor identify test
end criteria without requiring custom software. The expressionbuilder can be displayedto the
user in two different ways. When usedto create a virtual measurement or to calculate a test rate
the expressionbuilder will be displayed as follows:

Expression Builder
X e et ston, or typo ety o e et bk

Vanables.
» Physical measurements
» Sample number Inputs
» Specimen number inputs
validate
» Specimen properties
» strain

» Variable

} Virtual measurements

Cancel
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When used to specify a domain for graphing or calculations the expressionbuilder will be
displayedas shown below:

Expression Bullder
X s e vasiatiles iand butions 10 e an expresscn. of type deoctly inio the lext bax

Vanables: Domain:

» Break (Standard)
» Maximum Load
» Modulus {Automatic)
Vahdate
» Physical measurements
» Sample number Inputs
» Specimen number iInputs
» Specimen properties
» Strain
» Test
Start of data

» Variable

» Virtual measurements
End of data

Youshould notice that when used to define domains Booleanlogic is added. The domain
providesthe user the ability to define a specific region within the test curve. Identifying a domain
enablesthe userto specify the test data that is available for a calculation or graph. Throughout
the software, when available, the ExpressionBuilder can be accessedby selecting its icon shown
below.

fx

When viewed, the ExpressionBuilder window can be divided into five sections. Theyare:

The Expressionwindow - This window will display your expression/ equation as you add values or
terms to it.

The Variableswindow - Thiswindow will display the variables that can be usedto create an
expression/ equation. Variablescan be added to this listing by adding information to the test
method such as:

1 Physical Measurements
1 Virtual Measurements

i Sample/ SpecimenNumbered Inputs

The UnaryKeys- Thesekeys permit the user to select a single mathematical function to be
performed, i.e. sin() will provide the sine of the value between the parentheses.
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The Standard Calculatorkeys - Thesekeys enable the user to enter numbers and basic
mathematical functions into an equation. The” key represents exponential form, as in 4°2=16
and the E displaysscientific notation asin 1E2 = 100.

The Boolean Operators- Only displayed for the domain calculation, this section enablesthe user
to identify the domain in which a calculation is to be performed.

Creating Virtual Measurements with the Expression
Builder

We are going to create a measurement that calculates True Strain. True strain is defined by the
American Societyfor Testingand Materials (ASTM)as the natural logarithm of the ratio of
instantaneous gauge length to the original gage length and is expressedas follows:

E=In(1+e)

Where:

E=TrueStrain

In = Natural Logarithm
e = Strain measurement

Before creating this measurement the user must first add the physical measurement for the
extensometer (Strain 1) to be used. Oncethe physical measurement has been created you can
now create the virtual measurement for True Strain. Selecting Measurementsin the navigation
bar will display the following screen.

i !l & B H ¥ H B %

General Specimen Measurements Calculations Test Control Console Workspace Exports Prompted Test
Measurements provide the data for test control, graphing and analysis. Physical measurements provide data directly from a transducer. Virtual measurements generate
data from an expression.

Measurement types: Measurements available in the method:
4 Physical measurements Time
Force Displacement
Strain H Force
Torque Tensile strain (Displacement)

User-defined Tensile displacement

4 Virtual measurements Tensile stress

Corrected displacement Tenacity

Expression Strain 1

Transverse strain
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From this screenthe user expandsthe Virtual Measurementsitem in the measurement type
window, selects the Expressionitem and touch the right facing arrow to add Expressionl to the
selected measurements listing as shown below.

B &
Geneeal Exports Proegitnd Test

Measurements provide the data for test control, graphing and analyss. Physical measurements provide data directly from a iransducer. Virtual measurements generate
data ffom an expression.
Meastiement types Measurements avatiabie in the method
4 Physical measurements Time
Force Displacement
Strain
Torque strain (Displacement)
User-getined Tensiie displacement

4 Virtual measurements e stress

Strain 1

TSI el

Virtual measurement - Expression
Description

Lintt group:
Expression
Pretest Emits

Rate

Event

The user can now create and name the expressionto calculate true strain.
1. Changethe Descriptionfield to title the expressiond T rSuter ai n 6

2. Selectthe appropriate Unit Groupfor the measurement; in this case we will define this
measurement within the Strain unit group. Oncethe Strain unit group is identified the
software adds an additional field, 6 T r Strangaugel engt hé

Virtual measurement - Expression
Descnption

Unit groug:

True Strain gauge length

Expression’
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3. Dueto the fact that this is a virtual measurement, the software does not know the value
to use for gauge length. We want the systemto use the gauge length of the extensometer
and can indicate this using the ExpressionBuilder. Selectthe ExpressionBuilder icon to

the right of the field.

By expanding Strain in the Variableswindow you will seed St rl gdaugel e n gdoublé ¢lick on
the term and it will be automatically entered into the expressionwindow as shown below.

Expression Builder
x Use the variables and buttons to create an expression, or type directly into the text box.

Variables:

True Strain gauge length:

"Strain 1 gauge length'|

» Physical measurements
» Sample number inputs

» Specimen number inputs
» Specimen properties

4 Strain

Strain 1 gauge length

True Strain gauge length

log()

sin()

Tensile strain (Displacement) gai
» Variable

» Virtual measurements

Insert variable

Validate

v

Cancel

4. TouchOKand the expressionwill be added to the virtual measurement field.

5. The user can now enter the equation for True Strain into the Expression field by selecting
the equation builder icon to the right of the Expression field. This will open thexpression

builder in a new window.

6. Selectthe natural log key; this will add the function to the expressionfield as shown
below with the words0 E n b e rhigldlighted.

Expression:

In(
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7. Usingthe calculator keys select the number one and the minus sign, these will be added
in order asshown below.

Expression:

In(1+)

8. Thelast element of the equation is the value of strain measured by the extensometer.
Thiscan be found in the list of variables.

Expandthe variable for physical measurements.

Double click on the term Strain 1, this completes the equation and should be as
displayedbelow.

Expression:

In{1+"Strain 17)
Variables:

4 Physical measurements

Time

Displacement

Force

9. Youcan validate the mathematical expressionby selectingthe 0 V a | i kdyaThes 6
software performs a validation of the syntaxand mathematical rules.

If the expressionis valid the software will display a small window stating 0 T lexpression
isval i do.

If the expressionis invalid the software will display a window giving the operator an
indication of the error.

Oncethe expressionis validated the user can touch OKto return to the virtual
measurement screen. You cannot exit the window with an invalid expression.
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Creating a User Calculation with the Expression
Builder

Usercalculations are also built utilizing the expressionbuilder. Onceadded to the
Selectedcalculations list the user can accessthe expressionbuilder by selecting the
icon to the right ofthe user expressionfield.

e ! . B H ¥ #H B

General Specimen Measurements Calculations Test Control Console Workspace Exporis Prompted Test

setup Create the calculations required for testing. To use a calculation during a test, enable "Calculate during the test".
To display calculated results, create a results table or add resuits to live displays.

Rounding Available calculations: Selected calculations:

% of break

Area reduction

Area under curve

Break

Break location

In this example, toughnesswill be calculated. Toughnessis defined as the amount of
energy pervolume that a specimen can absorb before rupturing and is expressedas
follows:

Jo/V
Where:
Jb = Energyin joules (at
rupture/break) V = Volume (Length*
Width * Height)
We have identified that there are four variables within this calculation:

1 Energy@Break
1 SpecimenLength
I SpecimenWidth
1 Specimen Thickness
With this information we can build our user calculation as follows:
1. Adda calculation for Break, in this example we will usethe 0 Br € &k a n egtiond ) 0
2. Add a user calculation, these two calculations are shown below.
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General Sample Specimen Measurements Calculations Test Control Console Prompted Test

Create the calculations required for testing. To use a calculation during a test, enable "Calculate during the test".
| Todisplay calculated results, create a results table or add results to live displays.

Rounding Available calculations: Selected calculations:
% of break User calculation
Area reduction
Area under curve

Break

Break location

3. With the Usercalculation selected, select the expressionbuilder icon to create the
expression.With the expressionbuilder open you can see that the Break calculation has
been added to the list of variables. As long as a calculation has been added to the
selected calculations list it will be available as a variable within the expressionbuilder.

4. Expandingthe Break calculation will display the available valuesthat will be calculated at
the break point. Selectthe value Energy;this will calculate the energyto the break point,
selecting the term energywill add the value to the user expressionwindow as shown
below.

Expression Builder
x Use the variables and buttons to create an expression, or type directly info the text box

Variables: Expression:

"Energy @ Break (Standard)”
4 Break (Standard)

Displacement @ Break (Stan
Force @ Break (Standard)
Validate

Tensile stress @ Break (Stan
Time @ Break (Standard) iog() exp()
Tenacity @ Break (Standard)

sin() ¥ tan() V¥
Tensile displacement @ Brez
Tensile strain (Displacement)
Status number @ Break (Sta
Data point @ Break (Standar
Energy @ Break (Standard)

» Sample number inputs

» Specimen number inputs

» Specimen properties

Insert variable

° Cancel
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5. Continueto add the remaining portion of the mathematical expressionas follows:
o Addthe 0 /u8ing the calculator keys
0 Add a left parentheseso ( 0
0 Expandthe Specimen properties in the variables listing and add the term Length
0 Addthe 0 * usingthe calculator keys
0 Expandthe Specimen properties in the variables listing and add the term Width
0 Addthe 0 * usingthe calculator keys

o Expandthe Specimen properties in the variableslisting and add the term
0 Thickness

0 Addaright parenthesesd ) o

Theuser expressionwill display the following:

Expression:

"Energy (@ Break (Standard)"/("Length™"Width™*"Thickness")

6. Thelast step is to identify the units used to representthe result. In this case the units will
be selected as Stress. The unit should follow the term or expressionthat it applies to, in
this case at the end of the expression.Selecting the Units Unarykey will display all of the
systems of units available within the software. It is veryimportant the unit selected
follows the valuesin the expression,in this case the expressionresults are in joules per
volume. This can also be representedin Ibs.sin per in3, or Ibs. per in2. So we will select
the unit pounds per square inch (PSI).Thiswill result in the expressionto be displayed as
shown below.

Expression:

"Energy @ Break (Standard)"/("Length™Width™*"Thickness") [psi]

7. Youcan now either touchonthe 0 V a | i udaaytkey to perform the validation of the
equation or TouchOK. By touching OKthe software will perform a validation prior to
closing the expressionbuilder window.

The user calculation will now be displayedin the 0 u seexrp r e dieddi oo thed

calculation setup screen. This enables the result of the calculation to be added to a
Resultstable.
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Identifying a Domain & What is a Domain?

A domain is a region within the test curve. A feature within Bluehill Universalenables the user to
select the data that is analyzedfor a calculation by identifying a domain. Userscan utilize this
function to ensure that calculations are performed within specific areas of a test curve. As an
example observethe test curve below.

Tens:le stréss (MPa)
\

Tensilz strain (Extension) (%)

In this test curve the operator neededto calculate the modulus of the material and selected the
0Aut oMaunMddu lcalcsldtion. Modulusis a value that is calculated within the initial
linear region of the curve. As shown above we can see that the calculation is not being performed
within the initial linear region. Thisis because of the characteristics of the curve, there is no zero
slope and the peak force is at the end of the curve,which satisfies the parameters of the
automatic y o u nngo@ufus calculation. Havingthe ability to identify the domain in which the
calculation is to be performed enablesthe user to restrict the analysis of data to a specific region
of the curve. In this case the user can restrict the calculation domain so that only data from the
start of the test until the specimen reaches30% strain is analyzed.Thiswill ensure that the
calculation is performed on the initial linear region of the curve, as indicated by the construction
line, and would produce a curve as shown below.

s

stress (MPa)

ersile

LY 10 &0 30 40 S0 o0 n %0 0 w0 pS i) v 10 130 st ic0 170 811 is0
Tensile strain (Extension) (%)
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Adding a Domain to a Calculation

Usingthe previous explanation as an example the user can identify a domain for the calculation
to ensure that the calculation is performed within a specific region of the test curve. Todo this
the user must have the test method open to the calculations 8 setup screenand have the
0Aut oMaunMddu lcalcsldtion selected as shown below.

n Method Report

T AR . B & #H B %

General Sample Specimen Measurements Calculati Test Control Console Workspace Exports Prompted Test
Setup Create the calculations required for testing. To use a calculation during a test, enable "Calculate during the test".
§ To display calculated results, create a results table or add results to [ive displays.
Rounding Avallable calculations: Selected calculations:
Fracture toughness conditional point Modulus (Automatic Young's)
Line intersection Preset point (Tensile strain (Displacement) 100 %)
Modulus Preset point (Tensile strain (Displacement) 200 %)
Peak local Preset point (Tensile strain (Displacement) 300 %)

Peak maximumv/minimum

Poisson's ratio

Seam slippage
Slack correction

Slope
User calculation

Yield

Modulus
Description:
Type:

Domain:

Indicate on graph:

Calculate during the test:

Youshould notice that the Domain field is automatically selectedto analyzeo R a rh gJNTIL
0 E rofdD a t wahith means that the software default is to analyzefrom the start of the test until
the end of the test. When entering domain parameters this is the format that must be followed:

"Ramp 1"UNTIL"Endf Data"
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Tochangethe Domain:

1. Selectthe expressionbuilder icon to the right of the Domain field which will launch the
expressionbuilder in a new window. You will notice that the Domain function keys are
available within the window as shown below.

Expression Builder

x Use the vanables and buttons to create an expression, or type directly into the text box
Variables:

» Modulus (Automatic Young's)
» Physical measurements
» Preset point (Tensile strain (Di

Validate
» Preset point (Tensile strain (Di

» Preset point (Tensile strain (Di log( )

» Sample number inputs
: S sin() ¥
» Specimen number inputs

» Specimen properties Units W

» Strain

> Tost Start of data

» Variable

End of data
» Virtual measurements

Cancel

2. Highlight and delete the current entry in the Domain field at the top of the window. The
user can now identify a new domain, in this example we will chooseto start analyzing
data at the first data point by clickingonthe 0 St @ D & t lkeyin the Domain Operator
section of the window.

3. Youmust now insert the term 0 U N Tintd_thée expression.
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4. Theending point in the example is a value of 30% strain. Thisis entered in the following
format:

OMeasur em¥abfdheMeasur ement 6

0TenStirl @B &

As tensile strain is a virtual measurement, expand the virtual measurementsin the
Variableswindow and double click on the term 0 T e nssti rl ahisnwidl add tensile strain
to the expressionfollowingd UNT I L 6

Clickon the 6 =ké&y

Enterthe value 30 using the calculation keys

Add the units in percentage by clicking on the Units key and selecting Percentagein 0 %6

5. The Domain window should now look as indicated below.

Domain:

"Ramp 1"UNTIL Tensile strain (Displacement)"=30_[%]

6. Youcan now either click onthe 60 V a | i udaaytkey to perform the validation of the
domain or Click OK.By clicking OKthe software will perform a validation prior to closing
the expressionbuilder window.
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Test Profiler

TestProfiler Overview

TestProfileris an optional feature in the software that requires a unique key code.

In the TestControl > Testsection of a TestProfilermethod, you can create a customized test
sequencethat defines the behavior and actions of the testing system during a test. Thetest
sequenceis comprised of a series of steps. Eachstep specifies the control parameters, data
acquisition criteria, and a combination of events and actions. The system performs the test
sequencein the order specified in the Step completion event for each step.

When running a test, the system collects measurement data during the entire test sequence,
excludingthe steps for auto balance. The criteria for data acquisition is defined in each step.
Thereforeyou can customize the data acquisition criteria throughout the test sequenceto meet
your testing requirements.

A test sequencerequires:
1  Astep for each changethe system requires for the test. For example, any one of the
following changeswould require a new step in a test sequence:a changein control

mode, a changein rate or changein crossheaddirection.

1 Thecommand parameters for each step in the test sequence.Usethe tabs in the
Properties section of the screento customize each step, including:

0 Thetype of waveform and the control parameters that specify how the system
controls the frame during the step.

o Eventsthat occur during the step and the actions that the system performs when
the eventoccurs.
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o0 Thedata capture parameters during the step. You can customize the data
capture parameters for specific steps in the sequenceif desired or use the
method data capture scheme set on the TestControl > Data screen.

0 Aunique name for the step. The system default name is Step 1, Step 2 etc. You
can rename the step if desired.

TestProfiler Layout

The top section of the Test Control > Testscreen provides a view of the test sequenceand each
step within the sequence.The bottom section of the screenshowsthe properties of the
highlighted step.

o8 Method Report
o [ |
i i1 . B H ¥ M@ B %
—
General Specimen Measurements Calculations Test Control Console Workspace Exports Prompted Test
Start Test Atest sequence is a series of steps that define the actions performed during a test. Each step is defined by a waveform, events, actions,

and data capture criteria.
Strain

1 Cydlic 1
Pre-Test
Test
End of Test

Data

Control Events/Actions
Type of step:
Step 1 name:
Control mode: Displacement
Rate: 0.00 b mm/min
Cycles: 10
Initial direction: Maximum
Maximum measurement: Displacement
Maximum value: 0.00
Minimum measurement: Disp!

Minimum value: 0.00

Product Support: www.instron.com 43


http://www.instron.com/

Chapter; Test Profiler

Step Types

In a TestProfilermethod, a test sequencecan be created with a combination of steps.

Thetypes of step controls include:

Hold waveform - Indicated by — . A hold waveform maintains the
crosshead/actuator at ameasured value, achieved at the completion of the previous
step in the test sequence, for aspecified period of time or when a specified event
occurs.

Absolute Ramp - Indicated by~ . An absolute ramp moves the crosshead/actuator to
anabsolute endpoint over a specified period of time.

Relative Ramp - Indicated bf . Arelative ramp moves the crosshead/actuator
from itsstarting point, achieved at the completion of the previousstep in the test
sequence,by a specified value.

Cyclicwaveform - Indicated by ‘NV\ . A cyclic waveform moves the crosshead/actuator between
amaximum value and minimum value for a specified number of cycles.

TestProfiler auto balance - Indicated%)“/r- . The system automatically balancesthe
selectedmeasurements.

Eachstep in the test sequencecan be used as a variable in a domain expression.The
domainexpressiondefines the region of data available for calculating results and

graphing.

The parameters that define each step are available for the method parameters list and
exportresults files.

Youmust set the control parameters for each step to define the behavior and actions of
thetesting system during a test.
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Graphical View Section

The graphical view section providesthe following information:

1 Thetype of step

1 Thestep number and step name of each step

1 Thenext step in the test sequence.The blue arrows in the test sequenceindicate the Go
to action associatedwith the step completion event for the step that immediately

precedesthe arrow:

-

The Goto Step action under the Step
completion event has the Goto action defined
as Nextstep.

The step immediately to the right of the arrow
is the next step in the test sequence.

The Goto Step action under the Step
completion event has the Goto action defined
as a specific step number.

To determine the specific step humber, select
the step that precedesthe arrow. Goto the
Events/Actionstab in the step properties
section, select the Step completion event and
then selectits Goto step action. The specific
step number displaysin the Goto field on the
right.

The Goto Step action under the Step
completion event has the Goto action defined
as Endthe test.

or
The Go to action is defined as Next step but

the step that precedes the arrow isthe last
step in the test sequence.
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The Goto Step action under the Step
completion event has Loop enabled and the
Goto action defined as Next step.

For information on the loop parameters,
select the step that precedesthe arrow. Goto
the Events/Actionstab in the step properties
section, select the Step completion event and
then selectits Goto step action. Theloop
parameters display on the right.

The Goto Step action under the Step
completion event has Loop enabled and the
Goto action defined as a specific step
number.

>
.
N

The Goto Step action under the Step
completion event has Loop enabled and the
Goto action defined as either:

Endthe test.

Next step but the step that precedesthe
arrow is the last step in the test sequence.

Navigation Assistance Includes

The system moves to the previousstep in the
test sequenceand displaysits step
parameters.

The system movesto the previousgroup of
steps that can display in the viewing space.

The system movesto the next step in the test
sequenceand displaysits step parameters.

The system moves to the next group of steps
that can display in the viewing space.
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Step Properties Sections

The bottom section is where you edit the properties to define each step. It includes
separatetabs for each component of the step, including:

Control EventsfActions Data

Control Selectthe type of waveform that the system will perform
in thehighlighted step and set the parameters for the
waveform.

Identify the highlighted step with a unique name. You
cannotedit the number.

Events/Actions Add eventsthat the system looks for during the step
and theactions that the system performs when the
event occurs.

Data Selectthe criteria for data acquisition during the step.

Youcankeep the method settings from the Test Control
> Data screen,opt for no data acquisition, or customize
the data criteria for the step.

Events and Actions for a Step

In a TestProfilermethod, the Events/Actionstab is where you add eventsthat the
system looks for during the step and add the associated actions. Whenthe event
occurs, the system performsthe associated actions.

Everystep includes a Step completion event with the Goto step action set to Next step.
Thisevent and associated action defines the next step in the test sequencewhen the
system completes the current step, as per the selected parameters under the Control
tab. Youcan editthe Goto action to select another step in the test sequence,end the
test or create a loop that repeats a group of steps. Note that the Step completion event
and associated action cannot beremoved from the step.

Youcan add additional eventsto a step that also have a Goto step action. Whenthere
are multiple eventswith a Goto action, the systemwill perform the action associated
with the firsteventthat occurs.

If auto balance is the selected step type, then the default Step completion eventis the
only validevent. You cannot add additional eventsto an auto balance step.
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Control Events/Actions Data

Events Event setup: Step completion

When the highlighted step is complete, the system performs the
actions shown in the Actions list.

Use the Actions add button to create additional actions for the
Step completion event.

Use the Events add button to add another event in this step. Then
add actions for the new event.

Type:

Description: Step completion

Actions for Step completion

Events
Thetypes of eventsthat the system can look for during a test sequenceare:

Step completion
Break detector event
Calculation event
Digital input event
Measurement event
Step entry event
Variable event

EJE e ]

Youcan changethe name of the eventin the Descriptionfield. The new name will
appear in theEventslist and in the heading ofthe Actionslist.

Actions
Theactions created for an event will be performed in the order that they are listed in the

Actionslist, exceptthe Goto action. The Goto action is alwaysthe last action performed
by the system.Usethe arrow keys next to the list to edit the order.
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The types of actions that the system can perform are:

Typeof Action

Goto Step

Pausethe Test

Play a wavfile

Showa message

Description

When the associated event occurs, the system will proceed

to the step specified in the Goto field. Thedefault setting is
Next step sothe system will perform the next step in the test
sequence.Otheroptions include:

All other stepsin the test sequence.

Endthe test. Whenthe associated event occurs,the system
ends thetest.

An event can only have one Goto action.
Note: The Loop option is only available for
theStep completion event.

The system temporarily suspendsthe test when the associated
eventoccurs. A message displaysto confirm that the test is
paused. Usethe Messagefield to edit the messagethat
displays when the pause action occurs.Whenyou are ready to
resume the test, use the Resumebutton.

Toclose the messagewhile the test remains in the paused
state, usethe Dismiss button. If the messageis dismissed, you
will need a soft key configured for the pause/resume feature to
continue the test.

Usethe Consolesettings button in the console area to
configure asoft key with the pause/resume action.

The system plays the specified wave file when the associated
eventoccurs. Thewave file makes an audible sound to
indicate the event has occurred. Usethe Browse button to
find one of the wave files provided with the software or your
own wavefile.

The system displays the message created in the Messagefield
whenthe associated event occurs. The test continues without
interruption. Usethe OKbutton to dismiss the message during
atest.
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Seta digital output

Seta temperature

Setavariable

Whenthe associated event occurs,the system sendsa
signal through the digital output line to an external device.
Thereare twostates available for digital output lines:

On
Of
f

Note: Thedigital line names and these two states are the
same as the labels specified in the Digital Outputstab in the
Frame Settingsarea of the console.

UseSingle pulse to change the action for a specified period of
time.When enabled, the system changesthe action for the
specified period of time and then reverts the output line back
to the initial setting.

Selectthe temperature measurement that is associatedwith
the temperature device and set the temperature set point. The
system sendsthe temperature set point to the device and the
device adjusts its temperature to reach the set point. The
temperature set point maybe an absolute or relative
temperature value.

If the temperature deviceis a furnace with three controllers,
you mustadd a separate action for each temperature set point
that is required.Thisprovidesa way to set individual
temperature set points for each controller inside the device.

Note that the system only sendsthe command to the device. It
doesnot wait until the temperature set point is satisfied before
proceedingo the next step in the test sequence.

Select a specimen number input (or sample number input)
and specify the desired value. When the associated event
occurs, thesystem changes the original value for the
variable to the value specified for this action.

The original value is specified on Specimen > Number
Inputsscreen (or Sample> Number Inputs) or entered as
an operatorinput at the start of the test.

Youcan change the name of the action in the Descriptionfield. The new name will
appear in theActions list.
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Data Capture Criteria

In a TestProfilermethod, the default data capture setting for a step in a test sequenceis the
method scheme specified on the TestControl > Data screenin the Method menu.

However,a TestProfilermethod providesadditional options that let you customize the data
capture settings for selected steps in the test sequence.The TestProfilerdata capture options

include:

Method Scheme

OverrideMethod Scheme

No Data

The highlighted step usesthe data capture scheme specified on
the TestControl > Data screenin the Method menu. Thisis the
default setting for all steps exceptauto balance. When this
option is selected, you can view the data capture parametersin
the method scheme, but you cannot edit these parameters from
the Data tab. Youmust navigate to TestControl > Data to edit
these parameters.

Enablesthe data capture parameters shown on the Data tab so
you can edit the parameters for the highlighted step. Any
changesmade under this option will only apply to the currently
highlighted step.

Within the limits of the controller for the system, you can
establish up to three measurementsto control how frequently
data is captured. All three criteria operate independently and the
system captures the data from all available measurements when
any of the specified intervals occur.

The system collects no data from any measurements during the
currently selected step.

At a minimum, the system will capture the first data point and the last data point in a step. Fora
cyclic waveform step, the system will capture at least the first and last data point for every
loading and unloading zone completed during the step. The only time no data is captured during
a step is when No data is specified.

Control

Data capture scheme:

Criteria 1

Measurement 1:

Interval 1:

Criteria 2

Criteria 3

Events/Actions

Override method scheme
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End of TestSequence

In a TestProfilermethod, there are severalwaysto end a test:

1 Whenone of the End of test criteria is satisfied. The End of test criteria are set on the
Test Control > End of Testscreen. Thesecriteria operate independently and the first one
that is satisfied stops the test.

1 Whenthe system completes a step and the Step completion eventis set to Endthe test.

1 Whenan eventtriggers a Goto action that is set to Endthe test.

1 Whenthe system completes the last step in the test sequence,evenif the Step
completion event is set to Next step.

Youcan also select an End of test action on the TestControl > End of Testscreenthat defines
the behavior of the crosshead/actuator when the test is ended. The system will perform the End

of test action when the test ends by any one of the above options.

TestProfiler Zones

A test sequenceis broken up into a number of test zones.

Thefollowing steps or actions in TestProfileruse one or more zonesin a test sequence:

Steps/Actions ZonesUsed
Temperature soak 1 zone
Preload 1 zone
Auto balance 1 zone
Precycling 2 zones
Relative ramp 1 zone
Absolute ramp 1 zone
Hold waveform 1 zone
Cyclicwaveform 2 zones
TestProfilerauto balance 1 zone
Pausethe test action 1 zone
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The pre-cycling and cyclic waveform require two zones (loading and unloading) because the
crossheadcyclesin both directions between two points.

Thefollowing items do not require additional zones,and thus are not limited by the number of
available zones:

1 The numberof cyclesin a cyclic waveform.
1 Thenumber of loops repeated in a looping action.

1 Thenumber of pausesin the test sequence.

Cycle Counting

In a cyclic waveform step, the system counts the number of times the crosshead/actuator moves
between the maximum value and minimum value. Whenthe specified number of cyclesis
complete, the system proceedsto the next step specified in the test sequence.The system
counts the cyclesin increments of half cycles.
Examplel - Initial direction is Maximum
Whenthe initial direction is Maximum:

9 Thefirst half cycle is counted when the system reachesthe maximum value.

1 Acomplete cycle is counted when the system reachesthe minimum value.
Example:

A test sequenceincludes an absolute ramp, cyclic waveform and another absolute ramp.

Thegraph for this test sequencedisplays as follows:

0.5 1.5 2.5
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The start of the cyclic waveform step is 0 in the graph. The systems cyclic counter increments to
0.5 when the crosshead/actuator initially reaches the maximum value. Theregion from 0 to 0.5
isdefinedasthe 0 | o0 a daneaThéd u n | o aahé ia defined as when the
crosshead/actuator is moving to the minimum value for the cycle (from 0.5 to 1.0 in the graph).A
complete cycleincludes both the loading and unloading zones.
Example 2 - Initial direction is Minimum
Whenthe initial direction is Minimum:

1 Thefirst half cycleis counted when the system reachesthe minimum value.

1 Acomplete cycle is counted when the system reachesthe maximum value.
Example:

A test sequenceincludes an absolute ramp, cyclic waveform and another absolute ramp.

Thegraph for this test sequencedisplays as follows:

0.5 1.5 4.3

Thesstart of the cyclic waveform step is 0 in the graph. The systems cyclic counter increments to
0.5 when the crosshead/actuator initially reachesthe minimum value. Theregion from 0 to 0.5 is
defined asthe 0 u n | o &ahe.Mhg ® | o0 a ddonaigdefined as when the crosshead/actuator
is moving to the maximum value for the cycle (from 0.5 to 1.0 in the graph). A complete cycle
includes both the unloading andloading zones.

Loop Counting

A Step completion event in a TestProfilermethod can include a loop that repeats specified steps
in the test sequence.When Loop is enabled, the system goesto the step identified in the Loop to
field and repeats the test sequencefrom the Loopto step until the system returns to the step
that initiated the loop. The system repeats the loop for the specified Number of loops.

The system counts a complete loop everytime the system completes the step that initiated the

loop. Note that the system counts the initial run through the test sequenceas the first complete
loop.
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Looping example:
The test sequencein this example includes 3 steps:

1. Anabsolute ramp with an end of ramp value of 5mm.
2. Acyclicwaveform step that cyclesthe specimenthree times between 5mm and 10mm.

3. Anabsolute ramp with an end of ramp value of Omm. Thethird step includes a loop with
the following settings:
a. Loopto: Step?2

b. Number of loops: 3

Thegraph below showsthe test sequence:

12
I‘ A rl

10.. "' lrll I"l i l| i
I J
A IS

The system performs steps 1 through 3 in the test sequenceand the systemsloop counter
counts one complete iteration of the test sequence.The step completion event for Step 3 has

Loop enabled so the system returns to step 2. The system repeats step 2 and 3 again and the
s y st op@anter counts two complete iterations of the loop.

Theloop is then repeated again for a total number of three iterations. The system counts a
complete loop everytime the system completes the step that initiated the loop (Step 3 in the

above example).
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System Restrictions

Considerthe following restrictions on the testing system when you create, edit, or
perform aTestProfilerfile:

Setthe limit stops on the frame to limit crossheadtravel, and set adequate transducer
limits toensurethe safe operation of the testing system.

Set all available limits before using the systemto avoid crossheadover travel, contact
betweengrips and fixtures, overloadingany component of the load string, or over travel
of a contacting extensometer.

1 Although the system warnsthat a test may exceedthe performance envelope of the
system, it does not restrict a TestProfilermethod from performing the test unlessa
transducer defined for control is not connected or calibrated.

1 Theball screws of frames built prior to 1994 were not designedfor through-zero force
cyclic testing. Thesesystems may display a nonlinear bump at the zero force point.

1 Checkthat the testing systemis capable of achievingthe parameters that yousetin a
TestProfilermethod. TestProfilermethods does not limit the parameter values.

TestProfiler Examples

Thefollowing examples will help with setting up common tests along with illustrating
how to setup a practical application.

Foam Compression Test

This example focuseson setting up the TestProfilermethod to compressa foam
specimen. It does not provide specific test requirements such as rates, values and other
parameters that aredependenton the type of foam under test.

Thisexample showshow to set up a test that compressesa foam specimenby a
specified percentage of the specimen height. In this example, the specimenwill be
compressed 25% of itsheight.

Testrequirements:
1 Preloadthe specimento a specified force value.

91 Determine the distance that the anvil travels to reach the point at preload ( 0 i the
graphic). Thisis the Distance at preload variable in the TestProfilermethod.
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1 Determine the distance between the anvils while at the preload value ( ¢ B the graphic).

1 Compressthe specimen 25% of the distance between the anvils while at the preload
value.

=}
P S

The TestProfiler test sequence is:

Createa specimen number input

1. Createa compression TestProfilermethod.
2. Select Specimen> Number Inputs in the Method menu.
3. Edit Specimennumber input 1 to:

a. Prompt: Distance at preload

b. Unitgroup: Length

Createthe test sequence

1. SelectTestControl > Testin the Method menu.
2. Selectabsolute ramp to create the first step in the test sequence.

3. Use and select relative ramp to insert the next step.
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Setthe parameters for

1. SelectStep 1 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:
a. Controlmode: Displacement
b. Endof ramp type: Measurement value
c. Endof ramp measurement: Force
Selectthe Events/Actionstab.
Usenext to the Actions for Step completion list to add an action for the Step 1 completion
event.
In the Typefield, select Set a variable.
In the Variable field, select Distance at preload.
In the Valuefield, select to open ExpressionBuilder.
In ExpressionBuilder, expand Physical measurements in the Variableslist and select
Displacement.
10. Select OKto close ExpressionBuilder.

o ks

© 0o~

Basedon the above parameters, step 1 commands the system to do the following:

1 Thesystemis controlled by displacement.

1 Thesystem compressesuntil the force measurement attains the specified End of ramp
value. The specimenis now preloadedto the required value. This completes step 1.

1 Uponcompleting step 1, the system performs the two actions specified under the
Events/Actionstab for step 1:

0 Setsthe value for the Distance at preload variable to the current displacement
value.

0 Proceedsto the next step as defined by the Goto step action.

Setthe parameters for Step 2

1. SelectStep 2 in the test sequence.
2. Inthe Properties area select the Control tab.
3. Setthe following parameters:
a. Controlmode: Displacement
b. Delta measurement: Displacement
c. Delta: ("Anvil height" - "Distance at preload")*.25
4. Selectto open ExpressionBuilder and create the delta expression:
a. Anvil height is found under Specimen properties in the Variableslist.
b. Distance at preload is found under Specimen number inputs in the Variableslist.

Basedon the above parameters, step 2 commands the system to do the following:

The system is controlled by displacement.

Determines the distance between the anvils while at the preload value by subtracting the

Distance at preload from the Anvil height.

1 Compressesthe specimen 25% of the distance between the anvils while at the preload
value. Thiscompletes step 2.

1 Upon completing step 2, the system ends the test because it is the last step in the test

sequence. The system performs the end of test actions specified on the Test Control >

Endof Testscreen.
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Trapezoidal Waveform

This example focuses on setting up a tension TestProfilermethod to create a
trapezoidalwaveform. It does not provide specific test requirements such as rates,
values or other parameters that are dependenton the type of specimenunder test.

Testrequirements:
1 Absolute ramp that ends when displacement reaches 50mm.
1 Hold the specimen at 50mm for 30 seconds.

1 Absolute ramp that returns to zero displacement.

Thegraph of a test would appear similar to:

The TestProfiler test sequence is:

Createthe test sequence

Createa TestProfilermethod.

Select Test Control > Testin the Method menu.

Select absolute ramp to create the first step in the test sequence.
Useand select hold waveform to insert the next step.

Useand select absolute ramp to insert the next step.

abrwNpE
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Setthe parameters for

1. SelectStep 1 in the test sequence.

2. Inthe Properties area select the Controltab.

3. Setthe following parameters:
a. Endof ramp type: Measurementvalue
b. Endof ramp measurement; Displacement
c. Endof ramp value: 50mm

Setthe parameters for Step 2

1. SelectStep 2 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:

a. Controlmode: Displacement

b. Endof hold type: Duration

c. Duration: 30s

Set the parameters for Step 3

1. Select Step 3 in the test sequence.

2. Inthe Properties area select the Controltab.

3. Setthe following parameters:
a. Endof ramp type: Measurementvalue
b. Endof ramp measurement: Displacement
c. Endof ramp value:Omm

Torepeat the trapezoid multiple times, you can create a loop to repeat steps 1 through
3 for aspecific number of loops.
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Test Sequence with Multiple Plateaus

This example focuses on setting up a tension TestProfilermethod to create a test
sequencewith multiple plateaus at different forces. It does not provide specific test
requirements such as rates,values or other parameters that are dependenton the type of
specimen under test.

Testrequirements:

Apply a specified force to the specimen. For this example, 100N.

Hold the specimen at the specified value for a specific period of time. 30s.
Increasethe force again by the same specified value.

Hold the specimen again for the same period of time.

Increasethe force again by the same specified value.

Hold the specimen again for the same period of time.

=A =4 =48 -4 -8 A

Thegraph of a test would appear similar to:

Thistest sequencecan be created in a TestProfilermethod as follows:

1 Scenariol -Basictest sequence
1 Scenario2 -Usingaloop
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Scenario 1 - Basic test sequence

The TestProfilertest sequenceis:

"/" I B I "/" l B l "/"

Createthe test sequence

Createa TestProfilermethod.

Select Test Control > Testin the Method menu to create a test sequence.
Selectrelative ramp to create the first step in the test sequence.
Useand select hold to insert the next step.

Useand select relative ramp to insert the next step.

Useand select hold to insert the next step.

Useand select relative ramp to insert the next step.

Useand select hold to insert the next step.

ONorLNE

Setthe parameters for Step 1

1. SelectStep 1 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:

a. Delta measurement: Force

b. Delta: 100N

Set the parameters for Step 2

1. SelectStep 2 in the test sequence.
2. Inthe Properties area select the Control tab.
3. Setthe following parameters:

a. Controlmode: Displacement

b. Endof hold type: Duration

c. Duration: 30s

Set the parameters for Step 3

1. SelectStep 3 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:

a. Delta measurement: Force

b. Delta: 100N

Set the parameters for Step 4

1. SelectStep4 in the test sequence.
2. Inthe Properties area select the Control tab.
3. Setthe following parameters:

a. Controlmode: Displacement

b. Endof hold type: Duration
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c. Duration: 30s
Set the parameters for Step 5

1. SelectStep5 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:

a. Delta measurement: Force

b. Delta: 100N

Setthe parameters for Step 6

1. SelectStep 6 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:

a. Controlmode: Displacement

b. Endof hold type: Duration

c. Duration:30s

Scenario 2 - Using a loop

The TestProfilertest sequenceis:

Createthe test sequence

1. Createa TestProfilermethod.

2. Select TestControl> Testin the Method menu to create a test sequence.

3. Selectrelative ramp to create the first step in the test sequence.
4. Useand select hold to insert the next step.

Setthe parameters for Step 1

1. SelectStep 1 in the test sequence.
2. Inthe Properties area select the Controltab.
3. Setthe following parameters:

a. Delta measurement: Force

b. Delta: 100N

Setthe parameters for Step 2

1. SelectStep 2 in the test sequence.
2. Inthe Properties area select the Control tab.
3. Setthe following parameters:
a. Controlmode: Displacement
b. Endof hold type: Duration
c. Duration:30s
4. Selectthe Events/Actionstab.
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5. SelectGoto step listed under Actions for Step completion.
6. Inthe Goto field, select Endthe test.
7. EnableLoop and set the following parameters:

a. Loopto: Step 1

b. Number of loops: 3

Action Seta Temperature

Thisexample focuseson setting up a TestProfilermethod to include an action that sets the
temperature inside a temperature device. It does not provide specific test requirements such as
rates, values or other parameters that are dependenton the type of specimen under test.

A TestProfilermethod can be customizedto heat or cool a specimento a specified temperature
during a test.

Testrequirements:

1 Systemmust be configured with a temperature device.
1 Atthe start of a hold step, set the temperature as required for the test. In this example,
the temperature must be 25° C.

The TestProfilermethod can be set up to include a temperature set point command in a variety of
ways. Refer to the following scenarios:

I Scenariol-0 Sthét e mp er actiomr e 6
1 Scenario2 - Step ends when the device reachesthe temperature set point
9 Scenario3 - Device has three temperature controllers

Scenariol 806 S ¢het e mp e r adtianr e 6

Select Measurements > Setup to create a measurement for the temperature controller.
Select TestControl > Testin the Method menu and select the hold step.
In the Properties area select the Controltab.
Set the control parameters as required for the test.
Selectthe Events/Actions tab.
Usenext to the Eventslist to add a new event.
In the Typefield, select Step entry event.
Usenext to the Actions for Step entry event list to add an action for the system to perform
at the start of the hold step.
In the Typefield, select Set a temperature and set the following parameters:
a. Measurement: Temperature
b. Temperatureset point: 25° C.

PN R~WNE

©

In this scenario, the system sends the set point command to théemperature device at the start

of the hold step. The hold step ends when the End of hold parameters set on the Control tab are
satisfied. The system does not wait until the set point is reached before proceeding with the test
sequence.

Scenario2 8 Step ends when the device reachesthe temperature set point

If the test requires that the system maintain the hold waveform until the temperature device
reachesthe set point, you can add a measurement event to the hold step:
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6.

Select Measurements > Setup to create a measurement for the temperature controller.
Select TestControl > Testin the Method menu and select the hold step.
In the Events/Actionstab for the hold step, use next to the Eventslist to add a new event.
In the Typefield, select Measurementevent and set the following parameters:

a. Measurement: Temperature

b. Value criteria: Equalsor passesthrough

c. Value:25° C
Usenext to the Actions for Measurementeventlist to add an action for the system to
perform when the measurement reaches25° C.
In the Typefield, select Goto step and set the Goto field to Next step.

When the temperature measurement reaches25° C,the system proceedsto the next step in the
test sequence.

The measurement event must occur before the 6 E rofth o | cdndrol parameters to ensure that
the hold step ends when the temperature device reachesthe set point. You may need to edit the
0 E rofth o | pdrémeters on the Controltab to ensure that the measurement event occursfirst.

Scenario3 8 Device has three temperature controllers

Thetemperature device has three controllers and the test requires the system to maintain the
hold waveform until all three temperature controllers reach the set point. The hold step can be
configured to continue until all three controllers have reached the set point. Thetest method

requires:

1 Anumberinputo Cont ¢ o Ul th& éracks the number of controllers that have
reachedthe set point.

1 Threetemperature measurements: one for each temperature controller.

9 Avariable action at the start of the hold step that sets Controller count to 0.

9 Variable actions that increment Controller count when each of the temperature
measurements reachesthe set point.

1 Avariable event that defines the end of the hold when Controller count equals 3.

To create this scenario:

1.

Nogbkow

Select Specimen > Number Inputs in the Method menu.
Edit Specimen number input 1 to:
a. Prompt: Controller count
b. Unit group: Unitless
Select Measurements > Setup to create a measurement for each temperature controller.
Select TestControl > Testin the Method menu and select the hold step.
Usenext to the Eventslist to add a new event.
In the Typefield, select Step entry event.
Usenext to the Actions for Step entry event list to add the following actions for the start
of the hold step:
a. Setatemperature. Selecttemperature measurement #1 and set the
Temperatureset point to 25° C.
b. Seta temperature. Selecttemperature measurement #2 and set the
Temperatureset point to 25° C.
c. Setatemperature. Selecttemperature measurement #3 and set the
Temperatureset point to 25° C.
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10.

11.

12.

d. Seta variable. Select Controller count as the variable and set the value to 0.
Usenext to the Eventslist to add the following events:
a. Measurementevent. Selecttemperature measurement #1 with value criteria
Equalsor passesthrough and value 25° C.
b. Measurementevent. Selecttemperature measurement #2 with value criteria
Equalsor passesthrough and value 25° C.
c. Measurementevent. Selecttemperature measurement #3 with value criteria
Equalsor passesthrough and value 25° C.
For each measurement event, use next to the Actions for Measurementevent list to add
a Seta variable action.
Select Controller count as the variable and use ExpressionBuilder to set the value to:
a. "Controllercount"+1
Usenext to the Eventslist to add a Variable event with the following event parameters:
a. Variable: Controller count
b. Valuecriteria: =
c. Value:3
Usenext to the Actions for Variable eventlist to add a Goto step action with Goto set to
Next step.

Whenthe system starts this hold step during a test, the system does the following:

= =4 =

Sets the Controller count variable to 0.

Sendsthe command to each temperature controller to adjust the temperature to 25° C.
When each temperature measurement reads 25° C,the system increments the current
value for the Controllercount variable by 1.

When the Controller count variable event reaches 3, the system performs the 0 Gto

s t eaption, which is defined as the next step.

The Controller count variable event must occur before the 6 E rofth o | cdnérol parameters to
ensure that the hold step ends when the Controller count variable input reaches 3. Youmay need
to edit the 0 E rofth o | pdréameters on the Controltab to ensure that the measurement event
occursfirst.
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Chapter 6
Traceability (local)

Traceability Overview

Traceability is an optional feature in the software that is onlavailable if purchased.

Traceability creates an audit trail that provides a chronological record of activity made to your test methods
and sample files. Most activities completed in the software are saved to an audit trail database with a date
and time stamp. Documenting the sequence of activities ensures that your testing processes remain
consistent and reliable over time, thus maintaning a high level of data integrity.

The Traceability feature has two components:

1 An audit trail database that maintains a history documenting the changes, actions, and reviews
done on a Bluehill system.

1 Signature requirements to document who has perfaned an action or changed a file. Signature
requirements can also be used as a review process to ensure any changes to a file are reviewed
and validated.

Traceabilityworks in conjunction with the system security to provide the following advantages:

I Useraccess is limited by security permissions.

1 Track changes made to test methods and sample files by requiring the individual to acknowledge
the changes with an electronic signature.

1 Prevent the use of revised methods or samples until the changes have beeaviewed by a
secondary reviewer, and tertiary reviewer if required. Reviews are accepted or rejected with
secondary and tertiary signatures.

1 Maintain a history of changes, actions, and reviews done in the system, which is saved to a local
database. Thisaudit trail is fully searchable directly from theBluehill software.

Note: If the system security is disabled, the Traceability feature is also disabled. When the security is re
enabled, Traceability will also need to be reconfigured.
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Traceability Setup

The Traceability > Setup screen is where you enable the audit trail tracking by creating a connection to a

database. The database is where the Bluehill system saves information on most activity performed in the

software and provides anaudit trail that is a chronological record of activity made to your test methods and
sample files. You must have Configure Traceability permission under Security on the Admin tab to access
this screen. If the system security is disabled, the Traceabilitgéture is also disabled. When the security is

re-enabled, Traceability will also need to be reconfigured.

Displacement [mm]

.0000

ﬁ @ Admin
Confiqure the components of the system and set system preferences.

=}

Conpguraton
Reviews it trail

(CEHERE | Audit trail Audit trail storage types
Audit Trail R e e Sp— | .

Signatures

Setup

Signature required

P!y Reauired field

Audit Trail Storage Type
0 Local database: Audit trail information is saved to a local database.
0 None: No audit trail information is saved
Server rame: (local)BLUEHILL
o This is the SQL Server instance hosting the Traceability database; it is created during
Traceability SQL Server setup
Audit trail database: BluehillAuditLog
o This is the Traceability database name; it is created during Traceability S@erver setup
Authentication Type
0 SQL authentication: SQL Server authenticates database user access
0 Windows authentication: Windows authenticates database user access
User name
0 SQL user created during Traceability SQL Server installation
Password
o SQL user pssword created during Traceability SQL Server installation
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Signature Configuration

The Admin > Traceability > Signatures screen is where you set the signature requirements for tracking
changes to the various components of a sample file. You must hav@onfigure Traceability permission
under Security on the Admin tab to access this screen.

Note: Users cannot approve their own changes. Also, the same user cannot sign both secondary and tertiary
reviews for the same pending changes.

B4 siuenin universal

— o X
Displacement [mm] Force [kN] I—I
.0000 .0000 Ll

ft _OF0dmn Gl -
Configure the components of the system and set system preferences

H = a8
— —

K
Configuration Preferences Traceabiiity atabase

Reviews

Signatures
Audit Trail Report templates: o signature required

Signature settings

One signature
Signatures Methods: o The primary signature identifying the team member that made changes 10 a file
S — R and provides a summary of the changes made.

Setup Secondary signature: Two signatures

Requires a secondary signature acknowledging the changes have been
Tertiary signature: Group C reviewer reviewed by a member from the Secondary review group.
Enforce signature order: Three signatures
Requires a tertiary signature acknowledging another level of review by a
Samples One signature member from the tertiary review group.

The three review groups can be organized as desired. For example, each group
PDF reports: One signature can represent a separate department in the organization, or each group can
represent different levels of management. Users are assigned to a review group
: under Security > Users.
Options i
Require a comment when submitting or approving
a document

Signature required

Comment P Required field

User name:
Password: P Required fieid

Cancel

ADMINISTRATOR | Demo | Notesttype | Sample: Closed | Method: Closed | Report: |
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Tracking Activity with Signatures

Traceability can include a review process to ensure changes are approved before the revised files are
implemented. Review signatures are also recorded and saved to the database.

When signatures are required, the system mguests the user name and password when any changes are
saved. This information is recorded and saved to the audit trail database to maintain a history of changes,
actions, and reviews done in the system

Signature levels can be assigned as follows:

Signature option Description

No signature required | The system does not require a signature when a file is changed and no further
review is required.

One signature Requires the signature of the person that changed the file. This is the primary
signature and acknowledges that the person editing the file has completed their
work. The signature is required upon saving the file. Primary signatures provide a
summary of the changes made, the date and time the changes are saved, and
identifies the person that saved the file.

For the PDF report, the signature identifies the individual that finished the sample
and generated the PDF report.

Two signatures Requires a secondary signature that acknowledges the changes have been review
by an individual fromthe review group assigned to Secondary signature. Secondan
signatures provide a date and time when the changes are approved and identifies
the reviewer.

Three signatures Requires a tertiary signature that acknowledges another level of review by an
individual from the review group assigned to Tertiary signature. Tertiary signatures
provide a date and time when the changes are approved and identifies the reviewe

Enable Enforce signature ordetto require the secondary signature must occur befor:
the tertiary signature.

Go to the Security screen on the Admin tab to determine if you are included in a review group.

If d @quire a commentdwhen submitting or approving a document is enabled, the person signing a file
must enter a comment with their user name and password. The comment is also saved in the audit trail
database.

An individual can only sign a file once. If you are thprimary signature, you cannot also sign as the
secondary or tertiary reviewer. If you are in the secondary or tertiary review group, you will not see any
pending reviews for which you previously signed as the primary signature
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Traceability Files

Thefiles that may require a signature approval include:

Report template

Method file

Sample

PDF report

The report template defines the information included in the sample report and the
layout of the report.

The system tracks the changes made to the report template on the Report tab.

A method file includes a link to the report template that is specified in the method.
If changes to the report template are pending a secondary or tertiary review, neithe
the method or the report template can be used for testing until the report review is
complete.

A method is a set of defined parameters that the system uses to perform a test,
analyze the test data and produce calculated results.

The system tracks the changes made to the method parameters on the Method tak

If changes to a mehod are pending a secondary or tertiary review, then the methoc
cannot be used for testing until the review is complete.

A sample file includes the test parameters that were used to test the specimens in
sample and contains all of the test data for each tested specimen.

The system requires a primary signature every time the sample is saved and when
is finished. This sigature tracks:

the tested specimens

changes made to the tested specimens on the Test tab
changes to the method parameters

changes to the report parameters

E R

Upon finishing a sample, the system automatically generates a PDF of the report, ¢
defined by the report template. The individual that finishes the sample is also
documented as the author of the PDF report.

After a primary signature is completed, the system sends the revision information to the database. If a
review is required, the system issues a review task on th€raceability > Reviewsscreen on the Admin tab.
The reviewer can go to thReviewsscreen inthe software to review the changes and either approve or

reject them.
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Revision History with Traceability

é Method Revision History
‘Summary of pending and historical changes.

Revision History

17 PM - Revision 3. FanninWi- update results

ltem added

Signatures

Affected item

Results Table 2: Start date

New value

Start date

Previous value

ltem added

Results Table 2. End date

End date

ltem added

Resulis Table 2. Pass/Fail

Pass/Fail

ltlem added

Resulis Table 2: K-Value

K-Value

Item added

Resulis Table 2: Energy at Maximum Force

Energy at Maximum Force

Iltem added

Resulls Table 2: D nt at Maximum Force

D at Maximum Force

ltem added

Results Table 2: Rale 1

Rale 1

Unit modified
2021/2019 5:20:12 PM - Revi

Value modified

Results Table 2: Rate 1
pion
General- System of units

mm/s

si

Value modified
112019 5:17:10 PM - F
Value modified

General: Method description

1: FanninWi- update methor

Test Rate

Pass/Fail Example Method

75.00 mm/min

0.00 mmimin

ltem added

Resulls Table 1: Start date

Start date

Item added

Reports - Method Parameters: Method name

Method name

When the Audit trail component of the Traceability feature is activated on the Admin tab, thBave revision
history option is automatically enabked and it cannot be disabled.

When Save revision history is enabled on the Method tab (or Report tab), the system saves the changes to a
revision number every time the file is saved. The Revision History dialog includes a summary of the changes
made, the date, and time of each revision.

With the Traceability feature activated, the system includes the user name of the person that saved each
revision in the Revision History dialog. The system also sends the revision information to the audit trail

database that is specified on theTraceability > Setupscreen on the Admin tab.

The audit trail database is fully searchable directly from the Bluehill software.

When Save revision history is initially activated, the system displays the revision history link Revision 0

on the Generalscreen. In Revision 0, the system only displays the currently pending changes. Once the file
is saved, the link displays as Revision 1. The Revision History dialog for this version includes the changes

saved in Revision 1 along witrany pending changes made since the file was last saved. Every time the file

is saved, the system saves the changes to the Revision History dialog and increases the revision number.

You can use the dialog to view the entire history of changes to the file.
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When editing a file, the system tracks the pending changes. To view these changes, open the Revision
History dialog using any one of the following options:

1 Select
template).

from any screen on the Test tab or Method tab (or Report tab if editing the report

1 Go to the General screen under the Method tab (or Report tab if editing a report template) and select
the Show pending revisions link.

Save the file. The Save As dialog includes a summary of the pending revisions.

The system displays all the pnding revisions since the file was last saved. The information includes the
parameter that was changed along with the previous value and the new value. When the file is saved, the
system clears this dialog.

Pending changes that were rejected or yet to bapproved will prevent further changes:

Q Method file requires approval

The Methad file (C\Users\FanninviDocuments\Users\FanninWiDocuments
\BH3 Applications\BH General Info\Cook Medical.im_tens) has pending
changes. Obtain the necessary signatures before testing can proceed.

OK

ﬂ Method file requires approval

Changes to the Methad file (C:\Users\FanninWiDocuments\Users\FanninWi
\Documents\BH3 Applications\BH General Info\Cook Medical.im_tens) have
been rejected. Obtain the necessary signatures before testing can proceed.

OK

Q Sample file requires approval

The sample file {C:\Users\Public\Documents\instromBiuehill Universal
\WOutputiWySampleFile_1.is_tens) is currently under review. Additional
changes are prohibited until the review is complete. IT you press OK to
continue testing, you must use Save As to save your changes fo a different
file name.
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Traceability Reviews

The Traceability > Reviews screen is where pending reviews are maintained. Any revisions that require a
review, as determined by the settings on the Traceability > Signaturescreen, are managed here. The table
on the left is a summary of all the pending revisions awaiting review. The information on the right provides
the details regarding the highlighted row in the table.

B3 muenm unwersal
Displacement [mm]
.0000

ﬁ @ Admin

CANNGUS the: COmPRNENtS of 1Ne SYSem AN Set System preferences

Reviews
Audit Trall
Signatures. 3 s « Revien sistus Modify Method

A 1272172019 54906 PM - MANAGER - Tansion methad savac
Seup b 22120195430 | MANAGER  Melhad .
Details

Action Aftected item New value Previous value

- 12 ting
Value modified | End of test 50.00 % 2500%
Sensitiity 1
M fjust EoT s sclion, expo

¥ 1202112019 5 38 16 PV

Valua modiied | End of test
Sensilwiy 1

Value modifed | End of test: End of | Return Step
tost action

Value modiied | Dara: Data capture | Custom setfings | Defaut seftings
schems

Value mexdiied [ Data Inlerval 1 4000 ms: 2000 ms
Value modified [ Data: Griteria 2 False True

Value modified | Database export | True False
Export specimen
informatien o the

Number of entries 1

Suppot | INSTRON | Doma | o et by Giuzed | Mcthod: Closed | Report. Clased |

The table can be filtered using the following optios:
1 My to review the table shows only the pending reviews based on the reviewer level assigned to you.
For example, if you have Secondary reviewer permission enabled under Security on the Admin tab,
you can only see revisions that are pending a secondasjgnature.

1 My reviewed the table shows only the reviews that you have reviewed and either accepted or rejected.

1 Allto review. the table shows all revisions that are pending either a secondary review or a tertiary
review.

1 My changes pending reviewthe table shows only the revisions that you have submitted for review and
are still pending.

All users have access to the Traceability feature to view the status of pending revisions. However, you
must have the appropriate permissions enabled under Securityn the Admin tab to approve or reject
pending revisions.

When a revision is either approved or rejected, the system sends this information to the audit trail
database.
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Traceability Audit Trail

The Traceability > Audit trail screen provideaccess to the audit trail database. All users have access to this
screen and can search the database using filters.

B30 seni twersai
Displacement [mm]
.0000

f 9 Admin
Configuie the COMPONents of e SySiem and Set Sysiem pf

Reviews Entry type: Filter by date range:

Audit Trail Lopust Leciy: Mol K *

[E—— Eniyhpe | Daie - = e e Modify Method

~ 120212019 52317 Ph

Setup . Clisars\Fannini Dacuments Wsars FanninWAOBoumants
> 1221209 523 M Wathod \BH3 AppicatonsiBH m_fors.

Details

C s FanninWiDocumentsisersiFaniniDocments
12212019520 PW . Vst - ucments e e o Tansion menod saved
L AORCAICNEIEN Ganesal Mook Meaes i e Action Affected item New value Previous value

122112019 517 MY ini Method G annWIOELMONt  Tancion method saved ¥ 1212172019 £ 7 PM - Revision 3: FanninWi- update resulls table

Results Table 2: Start | Start dale
2RIz 58 M ninvn Traceaity senngs date

- Results Table 2 End | End date
12212019 156 P date

12212019 148 FM | INSTRON Traceabilty sefings stia o Results Table 2: Pass/Fail
PassiFail

12212019 148PM | INSTRON Securily sefings Results Table 2: K- | K-Value
Value

12212010 106 FM | INSTRON Results Table 2: Energy at Maximum
Energy at Maximum | Force

12202019 £54PM | INSTRON Force

12162019725FM | INSTRON - Resuils Table 2: Displacement at
Displacement at Maximum Force
Maximum Force

Results Table 2: Rate | Rate 1
1

12162019719 FM | INSTRON Traceabilty seftings Signature sefings chan)

l‘iesun& Table 2: Rate | mm/s

Number of entries: 12

Filters include:

1 Entry type select the type of action performed on this system. The table displays all database entries
classified asthe selected entry type.

1 Filter by date range the system further filters the table to show only the entries that were completed
within the specified date range.

9 User enter a user name to further filter the table to show only the entries that were conipted by that
user.
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Use the following Audit Trail controls to further customize the table of entries:

76

Button Name

Function

Refresh Refresh the table of entries

Details Show or hide the section that displays
the details of the entryhighlighted in the
table

Search Search the database for a specific word
or phrase. A Search field displays above
the table of database entries

Print Print the current table of entries
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Security Configuration

The

Security screen on the Admin tab provide the security parameters that limit access to the software in

order to protect your system, methods and sample files.

- Displacement [mm] Force [kN]
.0000 .

f

Active

F 3

‘,0 Admin

Configure the componens of the

Confguration
directory securi \clive directory is basad on groups set up on the network our IT department for assistance in setting up the network groups
Y is7 Sele o to assign a group to each type of Users that are in assigned group have those rights.

FanninWi Status Group

Wiliam Fanning Al users

ple location
Discard the sample:

rurite

BluehalAdminisirators.

Tertiary reviewer BluehilAdminisirators
Edit

’
permissions

Disable security

Support

FanainWi

When security is enabled the software can:

=4 =4 —a 2

E ]

Requires a person to log in to the software.

Limits access to the software based on the permissions authorized for the user.

Limits ability to edit existing specimens or samples based on the permissions authorized for the user.
Limits ability to change the configuration of the system, including Operat Protection, based on the
permissions authorized for the user.

Identifies the currently loggedin user in the status bar and the home screen.

Saves the user name of the person who ran the test. The user name can be added to the results table.
Saves the ser name of the person who last saved a method. The user name displays as thtethod
author in the preview section of either a method or a sample. Thdethod author can be added to the
method parameters for a report or to exported content.

Saves the user mme of the person who last saved a sample. The user name displays as t&ample
author in the preview section of the sample. Th&ample authorcan be added to the report content
under the Report tab.

The current user can be added to the header or footer af report.
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Security can be configured to allow specific permissions for each user or for groups of users. Each type of
security assigns these permissions in a different way.

The types of security are:

9 Active Directory
1 Bluehill Security
Windows Secuity

Active Directory

The active directory security links to a network domain that is managed by your network administrator. In
the software, the security permissions are assigned to a group and any user that is included in that group
has those rights. Te user groups are created and managed by the network administrator.

This type of security requires very little maintenance from within the software. After a group is assigned to
each permission, any changes to the users included in a group is done by thetwork administrator. You
will need to work with your IT department to request changes to these groups.

Before enabling the active directory security, it is important to establish the groups that are required and
the users that are included in each grop. Provide this information to your network administrator to
implement on the network domain. Then the security can be activated and a group assigned to each
permission.

The software includes two common groups: All users and No users. These groups are managed by the
network administrator. These groups provide a simple way of either allowing or prohibiting all users from a
specific task.

After the security is activated, all users must log in to the software. Users log in to the software with the
same login credentials they use to access the network.

All users have access to the Security screen on the Admin tab. The user that is currently logged in displays
and the Status column displays the permissions for this user. If you need additional permissioreyntact
your manager to request being added to the assigned group.

Users with Configure security permission can modify the group assignments using the Edit button.
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Bluehill Security

Bluehill security is internal to the software and is based orreating a user profile for each person that
requires access to the system. After the security is activated, all users must log in to the software.
Permissions are organized into three user types that provide different levels of access to the software.
There must be at least one user designated as an administrator in order to manage the security feature
and user profiles.

User Information

User information displays on the Security > Users screen on the Admin tab tab and provides basic
identification information. Every user has access to this section in order to edit their own information as
necessary. Each user can also change their own password, if desired.

When the administrator creates a new user profile, a password must be set. The new user should chan
the password upon logging in for the first time. The setting Change password on next login allows the
administrator to require the new user to reset the password.

When the user logs in the next time and changes the password, this setting is disabledtamatically.
Only the administrator can set this parameter.

Permissions

The Permissions section determines what each user can do within the software. An administrator creates a
user profile for each person and assigns a user classification of Administiar, Manager or Operator. The
type of classification that is assigned determines the level of access within the software.

Each user profile, regardless of the user type, can be further customized with the listed permissions.
Disabling these permissions pevent a user from performing that task.

Permissions display on the Security > Users screen on the Admin tab tab. Users can see only their
permissions. Administrators can see every user profile on the system.

Permissions can only be changed by an Adminisitor.
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Windows Security

The Windows security uses the local user accounts and groups provided by the Windows operating system.
In the software, the security permissions are assigned to a group and any user that is included in that group
has those rights. The user groups are created and managed via the Windows user accounts.

This type of security requires very little maintenance from within the software. After groups are assigned to
the various permissions, any changes to the users included in a groigpdone via the Windows control
panel, by any user included in the Administrators group.

The software includes several common groups:

All users- By default includes all users. There is no specific group to maintain.

No users- By default excludes all sers. There is no specific group to maintain.

Administrators - Includes any user that is included in the Windows Administrators group.

Users- Includes any user that is included in the Windows Users group.

The security feature can be enabled using jughe common groups listed above. Additional groups can be
created to further customize the security feature, if necessary. For example, a group can be created for
each permission and then add only the users that should perform each task. It is recommendebdt you
work with your IT department to create the user accounts and the groups that will be assigned in the
software.

After the security is activated, all users must log in to the software. Users log in to the software with the
login credentials assignedto their user account. All users have access to the Security screen on the Admin
tab. The user that is currently logged in displays and the Status column displays the permissions for this

user.

The permissions in the software are managed by the users ihaed in the group assigned to Configure
security. For these users, an Edit button is available to edit the assigned groups as necessary.
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Comparison of Security Types

Bluehill Security Active Directory Windows® Security
Application based Network based Computer based
Login credentials are managed in| Login credentials use the Login credentials are based on
the software. i ndividual 8s n |Windows user accounts.

credentials.

Users are assigned to one of Permissions are assigned to a | Pemissions are assigned to a
three user types withdefined group. The groups are created | group. The groups are based on
permissions: Administrator, on the network domain. Windows user groups.

Manager, Operator.
Users that are included in the |Users that are included in the

Additional permissions are assigned group have those assigned group have those

assigned to each user. rights. rights.

User profiles are managed by any| The Permissions section of The Permissions section of

user that is an Administrator user | security is managed by any security is managed by any user

type. user included in the network included in the Windows group
group assigned to Configure assigned to Configure security.
security.

N/A Groups are managed by the Groups are managed by any

network domain administrator. | user included in the Windows
Administrators group.

Multiple testing systems: Multiple testing systems: Multiple testing systems:

Security is managed separately | Security is managed separately | Security is managed separately

on each system. on each system. on each system.

Each user requires a user profile | Network groups are shared Windows user groups are

on each system. among all systems. managed separately on each
system.
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Security Permissions

Thepermissions provided within the software security feature determines what each user can do within the
software.

In Bluehill Universal security, each permission is either enabled or disabled. When a permission is enabled,
the user is allowed to perform tha task. When disabled, the software prohibits the user from performing
the task.

In Active Directory or Windows security, each permission is assigned to a group. A user must be included in
the group to have access to that area of the software or be authimed to perform that task.

Permission Description
User type In Bluehill security, the type of user determines the level of access ta
the software.
Login Allows access to the software by logging in with proper login
credentials.

In Bluehill security, all users have login permissions.

Test specimens Allows access to theTest tabto set up and test specimens.

In Bluehill security, all users can access th@est tah.

Change a tested specimen | Allows a user to change values for tested specimens.

For example, when enabled, the user can change the dimensions
shown in the Operator Inputs area after a specimen is tested and
recalculate the results.

Alternatively, to protect the system from obvious bad entries, such a:
entering 250mm instead of 25mm, you can assign bounds to these
parameters that prevent operators from entering values outside the
specified range.

Delete a tested specimen Allows a user to delete specimens from a sample.

Deleting specimens is not the same as excluding specimens.
Excluding a specimen only removes the specimen from the statistics
and the specimen can be included again if necessary. If a specimen
is deleted, its data is erased from the test data file and it cannot be
recovered. Specimens in the sample are renumbered. Thisay not
be desirable if you need to comply with certain standards.

Exclude a tested specimen | Allows a user to exclude a specimen from the statistics for the
sample and include a specimen that has been previously excluded.
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Permission

Change workspaceproperties

Override sanple location

Discard thesample

Overwrite an existing sample
via Save As

Description

Enables the properties iconu, on the Test tabcomponents to
edit the settings for the test workspace. Note that this button
provides limited access to the method tab settings (e.g. graph, result
columns, and web camera settings).

Al l ows a user to browse to a di
save the sample in a different folder.

A user not authorized for this task can save the sample under a
di fferent name using Osave asbé
different folder.

If users will be prevented from changing the sample location, it is
important that the method specifies a default folder. Go toExports >
File Settingson the Method tab tab to specify a default folder. This
ensures that all samples using this nethod are saved to the same
folder. If no default folder is specified, the sample will be saved to the
folder used for the previous sample. If it is not the correct folder for
the current sample, an unauthorized user cannot change the folder.

Allows a user to close theTest tabwithout saving a sample that was
not previously finished or saved. The user can either close the
software or return to the home screen without saving the sample.
Discarding a sample permanently deletes all changes made since th
sample was last saved. Thee changes cannot be recovered.

A user not authorized for this task must save the sample to close the
Test tah

Allows a user to save the currently open sample with th€ave as
option and enter a previously used sample name. This option
overwrites the previously saved sample. The contents from previous
sample cannot be recovered.

A user that does not have this permgsion must use theSaveoption

to save an existing sample with the original file name. When this use
selects the Save asoption, the user must create a unique file name
that has not been previously used, thus protecting all previously
saved samples.
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Analyze samples

Edit methods

Configure the system

Configure security

84

The Analysis tab is an optional feature in the software that is only
available if purchased.

Allows access to theAnalysis tabin the software. This tab lets a user
replay an existing sample with limited parameters from a different
method.

When a user has access to theAnalysis tak carefully consider
authorizing permission to overwrite samples. If both permissions are
authorized, the user can save a replayed sample and thus overwrite
the original sample. IfOverwrite samplesis not allowed, the software
prompts the user for a new sample name.

Allows access to the Method tab to edit parameters in a method file.
In Bluehill security, you must be either an Administrator or Manager
to access the Method tab.

Allows access to the following sections on the Admin tab:
Configuration

Preferences > Email

Preferences > Connect
Database

E R

An authorized user can:

1 change the configuration of the frame, including Operator
Protection settings

9 edit transducer configurations

1 configure the TrendTrackerdatabase, if purchased

9 configure email andInstron Connect

In Bluehill security, you must be an Administrator to access these
sections of the Admin tab.

Allows access to the Security section ahe Admin tab. An authorized
user can enable or disable security and edit the permissions.

In Bluehill security, you must be an Administrator to enable or disable
security and edit the permissions.
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Security Permissions for Traceability

Permission

Configure Traceability

Group A reviewer
Group B reviewer

Group C reviewer

View audit trail

Description
Allows access to the Traceability > Setup screen to configure the
Traceability feature and signature requirements.
In Bluehill security, only an Administrator has this permission.

Assign an individual to a review group, or multiple review groups, for
Traceability reviews. When one of these groups is assigned to review a
file, anyone included in the assigned group may complete the review.

Go to Traceability > Signatures on the Admin tab to specify the signature
requirements for each type of file and asgn a review group for each
signature option.

Provides access to the Audit Trail section under Traceability.

This permission is intended for individuals that are classified as Manage!
or Operator, but al so netal.d acces

Product Support: www.instron.com 85


http://www.instron.com/

Traceability Workflow

The following process reflects the basic workflow for implementing and using the Traceability feature.
For this workflow, secondary and tertiary reviews are required.

1) Create a local database on the same computer where the system software is installed. Your IT
department or Instron support can provide assistance.

2) Configure the system security using any of the three types: Bluehill, Active directory or Windows Setyu
The only requirement is to have one or more users with the Configure Traceability permission. This
permission is required to edit the Traceability settings.

3) Go toTraceability > Setupon the Admin tab to enable the audit tracking feature by estalishing a
connection to the local database. The software can now track the activity performed in the software.
Changes made to samples, methods and report templates will be saved in the audit trail database.

4) If reviews will be required, go tdl'raceabiity > Signatureson the Admin tab to configure the signature
level requirements.

5) Proceed with testing specimens, and editing report templates and methods as necessary. As files are
created or edited, the user that changes a file (sample, method or repbtemplate) signs the revision by
entering a user name and password. The system creates a new revision to the file, which can be viewed in
the Revision History log. The system also sends the revision information to the audit trail database and
adds a taskto the Traceability > Reviewsscreen on the Admin tab.

6) A user withSecondary reviewepermission under Security must go to theTraceability > Reviewsscreen
on the Admin tab to review the changes made in the revision. When the review is accepted, thygstem
sends the approval information to the audit trail database. After the secondary review is complete, the
system adds a new task to the Traceability reviews table for a tertiary review and approval.

7) A user withTertiary reviewerpermission under Scurity must go to theTraceability > Reviewsscreen on
the Admin tab to review the changes made in the revision. When the review is accepted, the system sends
the approval information to the audit trail database. After the tertiary review is complete, théile is now
available for testing.

8) To search the audit trail database, go to th@raceability > Audit trailscreen on the Admin tab.
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Pre-Installation

Prior to going onsite contact the customer and make them aware of the followindraceability
requirements:

1 Traceability supportswindows 10 (64 bit) systems only.

1 Windows Administrator accesss required during Traceability SQL Server installation. Customers IT
group needs to provide administrator login access to the workstation.

1 Find out which BHU Security mode the customer plans on using. BHU Security must be enabled in
order to use the Traceability feature.

If they plan on using Active Directory security customers IT group will need to create the Active
Directorygroupsandassin net work users to each group prior to
these users available to login during Traceability configuration and 1Q/0Q.

Thereds a whitepaper on Instron.com that wild/l hel p
AD groups.Link to whitepaper on instron.com

Available BHU securitynodes are:

0 Active Directory
0 Bluehill Security
0 Windows Security

T During Traceability SQL Server i gystamatniingstratoon youdl |
account on the SQL ServerAsk the customer if they have any password requirements and if sashat
they are so you create a password that meets their password complexity requirementghings like
minimum number of characters, upper and lower case, include symbols and numbers...
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Installation

SQL Server 2019 Express Install

1) Login to workstation with administrator access then from the Traceability Server folder rightlick

Setup. exe Rumasadminsttamo t 0

Open
G Run as administrator <:

Treubleshoot compatibility
Move to OneDrive

Scan with Windows Defender...
Share

B EE D

Give access to >

Restore previous versions

Send to >

Cut
Copy

Create shortcut
Delete

Rename

Properties

2) Click Next >

Bluehill Traceability - InstallShield Wizard X

Welcome to the InstallShield Wizard for Bluehill
Traceability

The InstallShield Wizard will install Bluehill Traceability
on your computer. To continue, click Next.

< Back Cancel
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3) Click Next >

InstallShield Wizard

Choose Destination Location

Select folder where setup will install files.

SQL Server 2019 Express instance directory:

| C:\Program Files\Microsoft SQL Server | Change...

SQL root directory:
| C:\ProgramData\Instron\Bluehill Traceability |

SQL backup directory:
| C:\ProgramData\Instron'\Bluehill Traceability\MSSQL15.BLUEHILL\Backup |

SQL data directory:
| C:\ProgramData\Instron'\Bluehill Traceability\MSSQL15.BLUEHILL\Data |

=
[T
~
ol
73]
T
=]

< Back Cancel

Product Support: www.instron.com


http://www.instron.com/

4) Enter passwords for sadministrator and Bluehill user accounts.

Write these down you'll need them later.

Give these to customer as well,

theydl

need

t hem

NOTE: Prior to creating the "sa" administrator password check with customers Ifiogp as they may have

password complexity requirements for the server administrator account.

Once complete Click Next >

InstallShield Wizard

SQL Server Authentication

Create a password for the default SQL Server accounts

SQL Server system administrator user

Username: ‘ sa

Password: ‘ |

Confirm password: ‘

SQL authentication user

Username: ‘ Bluehill ‘

Password: ‘ ‘

Confirm password: ‘ ‘
< Back Next = Cancel
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5) This defines which Windows user or group accounts are SQL Server administrators. It defaults to current
logged user. Check wittcustomers IT group and change as needed.

Once complete Click Next >

InstallShield Wizard

SQL Server Administrators

Specify Windows user or group accounts to be SQL Server
administrators. SQL Server administrators have unrestricted u
access to the Database Engine.

Add...

Remaove

< Back Cancel

6) Click Install

Bluehill Traceability - InstallShield Wizard *

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to
exit the wizard.

< Back Install Cancel
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7) SQL Server 2019 Express installation begins

Setup Status

The InstallShield Wizard is instaling Blushil Traceabdity
SQL Server 2019

Please wait while Microsoft SQL Server 2018 Setwup processes the current operation

L

If there's a problem with the SQL Server install you'll get an error pointing to dinstallSQLLog.txtile.
Locate the log file and review for indications why the server installation failed. Resolve issue then run
install again if needed.

1 SOL Server 2019 Setup - O

Installation Progress

Install Setup Files

mroyes

SqlEngineConfigAction_install_startup_Cpud

Next > Cancel
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Once the SQL Server install wraps up the Traceability instance install will begin automatically.

Bluehill Traceability - InstailShield Wizard X
Setup Status

The InstallShield Wizard Is installing Sluehil Traceablity

8) Click Finish toreboot computer

Bluehill Traceability - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed Bluehill
Traceability. Before you can use the program, you must
restart your computer.

@Yes, I'want to restart my computer now.
()Mo, Twill restart my computer later.

Remove any disks from their drives, and then click Finish to
complete setup.

< Back Cancel
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1)

2)

3)

4)

Create Traceability Database

Install BHU (v4.15+) if not already installed then start Bluehill Universal.

Enable Security from Admin > Security

Discuss with customer which Security type they prefer; Active Directoluehill Security or Windows
Security. You'll need a user with "Configure Traceability" and "Configure Security" permissions.

Login to Bluehill with an account that has o0Confi

Click Admin > Traceability then click Edit

Displacement [mm) Force [N]
10000 0000 El
‘,O Admin

Configure the components of the sysiem and set system prefesences

hod

Coniguration

Audit trail Audit trail storage types
Audit trail storage type None

No audit trad information is savec

Local datab:

Click Edit
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5) Sel ect oO0Local databased6 for Audit trail storage type

EI

ﬁ P Admin
Configure the components of the system and set system preferences

Audit trail Audit trail storage types

Audit trad storage ype

Signature required

Comment
User name

Password

6) Enter the oBluehill 6 password you created during Tra

Bluehil Universal

Displacement [mm] Force [N]
10000 0000 I:I
,0 Admin

Configure the components of the System and sef system preferences

proferences
Audit trail
Audit trail storage type:

Connection settings
Server name (Locan\sL UEHILL
Audit irall database BluehiAudtLog

Ues Enter the "Bluehill" password you
P i e created during Traceability Server
installation

Signature required

Comment

User name:
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7) Sign and comment then Save. Use the password for user currently logged in.

F328 st unwersal

Displacement [mm] Force [N]
10000 0000 EI
) Admin

Configure the components of the system and set system preferences

5| o |
Configuraton ¥ s ou
Audit trail storage type:

Connection settings
Server name (Local)BLUEHILL

Audil trail database: BlushilAuditlog

Authentication type
User name

Password

Signature required

Sign and comment. Use the
Comment E:> B ey password for the user currently

User name:

Password > cosle

Cancel

logged in.

upport | INSTRON | N

96 M18-17147 EN



8) Click Create Database

0000 0000 H

I3 _® Admin d‘
AR 02 AR 1 i 60 e St PNCnS
g o %) o

A No database was found for the selected Audit trail storage type. Would you like 1o create a new database? You must be the SQL system administrator to proceed

Cancel Create database

Click Create database

9) Select SQL Authentication

%28 sens unversal
Displacement [mm)
.0000
ﬁ @ Admin

Configure the components of the system and set system preferences

A o

A Enter the system adminisirator credentials and create the database
Connection settings Select SQL Authentication
S T Na (LocanBLUEHILL

BluehiAudtog

Cancel Create database

Product Support: www.instron.com 97


http://www.instron.com/

10)Enter the O0sad6 password you created duri

Displacement [mm] Force [N]
.0000

# _® Admin
Configure the components of the system and set System preferences

k. %)

ng Traceabil

A Enter the system adminsirator credentials and create the database

Connection settings
Server name: (LocalyBLUEHILL

Audit irail dalabase BluehlAUdLog

Enter the "sa" password
you created during

Traceability Server
> installation

Authentication type

11) Click Create Database

EV vt s O
0000 | 0000 H

ﬁ P Admin d o
Configure the components of the system and set System prefesences.
%) o

A Enter the system administrator credentials and creale the database

Connection settings
Server name (LocalfBLUEHILL
Audit irall database. BluehflAuditLog

Authentication type:
User name

Password

Cantet ick Create database
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12) Wait while database gets created

B4 swenn unversal =3 e
Displacement [mm] Force [N] I:I
.0000 .0000 Ll

ﬁ _® Admin d\ )

Configure the components of the Sysiem and set system preferences

A . = )

Datatase

Creating the database

o

Connection settings

Authentication type

Password

Support | INSTRON | No machine | No test type

13) Traceability database is complete
Displacement [mm] Force [N]
.0000 .0000
ﬁ , LA(ISL)T !:r‘ components of the system and set system preferences

A 2 %]

Reviews

| Audit trail
Audit Trail

| Audit trail storage type Local database
Signatures Connection settings

o Setver name {Localf8LUEHILL
etu|
P | Auat vai gatavase BluehBAWIILOg
Authentication type SQL autnentication
User name Bluehil

Password

At this point the Traceability
database setup is complete and
you can configure Traceability
Signature preferences using
"Signatures" menu.
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Configure Traceability Signatures

1) Click Signatures then Edit

iehill Universal

Displacement [mm)]

ﬁ _® Admin

Configure the components of the system and set system preferences

Configuration

ot Signature levels
Audit Trail Report templates.
None
Methods .
Signatures oo
Setup POF reports Primary

rimary signature identifies the user hat ge
the changes, and the date and time the chang

Signature levels

Options

Secondary
Require a comment when submitiing or approving a Enabled
document

Click Edit

Edjt

port | INSTRON | Nomachine | No test type | Sample: Closed | Method: Closed | Report

2) Discuss Electronic Signature options with customer and configure based on their preferences, then sign
comment and Save.

2% Bluehill Universal

Displacement [mm] Force [kN]

.0000 .0000

/0 Admin

Configure the components of the system and set system preferences

H O s

— M =
Configuration Tracoabidy Database

el Signatures

Signature settings
Audit Trail Report templates: No signature r

One signature
Signatures Methods: Three signatures The primary signature identifying the team member that made changes to a file
and provides a summary of the changes made.
Setup Secondary signature: Group Arey Two signatures
e ondary signature owledging the changes have been
Tertiary signature: Group Cre re ber from the Secondary review group.

Enforce signature order. Three signatures

Requires a tertiary signature acknowledging anather level of review by a
Samples: ro member from the terlary review group.

The three review groups can be organized as desired. For example, each group
PDF repors: e can represent a separate department in the organization, or each group can
represent different levels of management. Users are assigned (0:a review group
i under Security > Users.
Options
Require a comment when submitting or approving
a document:

Signature required

Comment P Reauired field

User name:
Password: P Reauired field
Cancel

ADMINISTRATOR | Demo | Notesttype | Sample:
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3) At this point Traceability is configured and will track user activity.

wuehil Univ
Displacement [mm] Force [N]
0000 0000 l:.
fi A

)

Reviews Filler by date range:

Audjt Trail el : _

Signatures 5 Date User Cantent type . = Modify

Setup 121162019438 F  INSTRON TracastAt, setings - a -

Details

Action Affected item  New value Previous value

Local database | None

i

Audit trail contains entries reflecting
database setup and comments.

Number of entries: 1

~0000 0000 LI

/0 Admin

Configure the components of the sysiem and set system preferences °

=
=
=
=
Configuration Database
Reviews [

Entry type Filler by date range:

Audit Trail

Signatures User Content type

Setup 12162019440 P INSTRON Traceabisty seftings.

User. INSTRON scripion: Signature settings
12/162019438PM  INSTRON Traceabaty settings Audit trall changed - Local databa

ime- 12/16/2019 4:40 PM w on” DESKTOP-

Details

QUAGKSM

- o oy s Action Affected item New value Previous val
At this point Traceability is configured s
and will track user activity.

Number of entries. 2

spport | INSTRON | No machine | No test typ

**|nst allation Complete**
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(BHU v4.28 or higher) Backup/Restore Audit Trail

The audit trail is a database located on the computer where the testing software is installed. Each testing
system will have its own audit trail.This task will create abackup copy of the current audit trail. The backp
copy is also saved to the local computer.

If the local audit trail database is damaged or the existing computer is replaced, the system can restore a
backup version so that the audit trail history is nolost. The only information that will be lost is the
information created after the last backup date.

It is recommended that a backup is created on a regular basis to minimize the history that may be lost.

Backup Database

1. SelectAdmin on the Home screen.

2. Go toTraceability > Setupon the Admin tab.

You must haveConfigure Traceabilitypermission underSecurityon the Admin tab to access this screen.
3. Select the Backup button under Database administration.

The screen updates tashow the backup location and the connection settings for the local database.
The backup location is preset by the system and cannot be changed.

4. If the Authentication typeis SQL authentication enter the SQL server system administrator credentials
under Connection settings.

The user name is most likelysa. If you do not know the password, you must reset the password using
Microsoft SQL Server Management Studio (SSMS).

5. Enter a comment describing the changes.
6. Enter your password for the system.

7. Select the Backup button.
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The software returns to theTraceability > Setupscreen and the backup information undeDatabase
administration is updated to reflect the most current backup.

Bluehill Universal

Displacement [mm] Force [KN]

.0000 .0000

Configure the components of the system and set system preferences

ﬁ P Admin
]

K
Configuration Preferences Traceabiity

L Audit trail

Audit trail storage types
Audit Trail

Audit rail storage type: Local database None

Signatures ST UEE (LocalNBLUEHILL No audit trail information is saved.

Audit frail database: BluehillAuditl og Local datab
.0cal database

Authentication type: Augdit trail information is saved to a local database.

User name: Bluehill

Password: Change password
Database administration

Backup location: C:\ProgramData\instron\Bluehill Traceability\MSSQL15 BLUEHILL\Backup
Last backup: 2/18/2022 10:29:06 AM

4 Backup

ADMINISTRATOR | Demo | Notesttype | Sample: Closed | Method: Closed | Report

Traceability Setup page (step 2)

Bluenill Universal

Displacement [mm] Force [kN]

.0000 .0000
ﬁ ® Admin

Configure the components of the system and set system preferences

K
Configuration Preferences Traceability

Reviews i
Create a backup file of the local audit trail. Creating a backup file

Audit Trai -

Credentials

Accessing the SQL server requires the system administrator credentials for the
Connection settings salL server.

Server name: {Loca\BLUEHILL

Backup location: C:\ProgramData\instron\Bluehill Traceabiliy\MSSQL 15.BLUEHILL\Backup
Signatures

Setup

The 'Signature required' section requires the credentials of the current user that
Audit trail database: BluehillAudiiLog Is creating the backup file.

Authentication type:

User name: sa X

Passwort A P
Signature required

Comment V'Y Required field

User name:
Password V' Required field

Cancel Backup

ADMINISTRATOR | Demo | Notesttype | Sample: Closed | Method: Closed | Report: |

Page that appears wheninitiating a Backup (steps 37)
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Restore Database

The audit trail is a database located on the computer where the testing software is installed. Each testing
system will have its own audit trail.

You must create a backup copy of the local audit trailThe system does not back up the system
automatically. If the local audit trail database is damaged or the existing computer is replaced, the system
can restore a backup version so that the audit trail history is not lost. The only information that wiletost

is the information created after the last backup date.

It is recommended that a backup is created on a regular basis to minimize the history that may be lost.

1. SelectAdmin on the Home screen.

2. Go toTraceability > Setupon the Admin tab.
You must haveConfigure Traceabilitypermission underSecurityon the Admin tab to access this screen.

To restore a backup version, théudit trail storage typemust be set toNone. This is to protect the existing
database from being oerwritten. When configuring a new computer on a testing system, the new
computer defaults to None. However, if the database is damaged, you may need to manually reset the
Audit trail storage typein order to restore a backup version:

a. Select the Edit button at the bottom of the screen.

b. For the Audit trail storage type selectNone.
c. Save the changes and return to th@raceability > Setupscreen.

3. Select the Restorebutton under Database administration.
The screen updates to show the backufocation and the connection settings for the local database.

The backup location is preset by the system and cannot be changed.

4. SelectE to open a file dialog.

A backup folder name is formatted as:
Bluehill_yyyymmdd_hhmmss

The file name uses the 24 houritme format.

5. Select a backup copy folder and presSelect
6. If the Authentication typeis SQL authentication enter the SQL server system administrator
credentials underConnection settings

The user name is most likelysa. If you do not know thepassword, you must reset the password using
Microsoft SQL Server Management Studio (SSMS).
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7. Enter a comment describing the changes.
8. Enter your password for the system.
9. Select the Restorebutton.

10. If necessary, confirm that the system should overwritehte audit trail database.

The software returns to theTraceability > Setupscreen and the backup information undeDatabase
administration is updated to reflect the restored backup copy.

2% Bluehill Universal =

X
Displacement [mm] Force [kN] I—I
.0000 .0000 Ll

ft  5Admin 6 ¢ 0
Configure the components of the system and set system preferences

H = a8
o =]

Configuration Preferences Traceability tabast Security

Audit trail Audit trail storage types

Audit trail storage type: None

L - No audit trail information is saved.
Database administration

Backup location: C:\ProgramDatatinstron\Bluehill Traceability MSSQL15 BLUEHILL\Backup Local database
Last backup: 1/6/2022 2:46:10 PM Audt trail information is saved to a local database

#  Restore

ra Edit

ADMINISTRATOR | Demo | Notesttype | Sample: Closed | Method: Closed | Repot: |

Page that appears after completing (step 2.c)
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3.4 Siuenin unwersal

Displacement [mm] Force [kN]

.0000

ﬁ @ Admin
Configure the components of the system and set system preferences:

=]

Configuration

‘Select the location 1o Restore the databases to and enter the system administrator credentials Restore the local audit trail

Restore
Backup location: Restore will overwrite an existing database

You must have read/wiite access to the backup location.

Connection settings
Server name: (Local\BLUEHILL
Audit trail database: BluehillAuditLog

Authentication type:
User name: X

Signature required

Comment P! Required field

User name:

Password P' Required field

Cancel Restore

ADMINISTRATOR | Demo | Notesttype | Sample: Closed | Method: Closed | Report: |

Restore page (step 3)
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(BHU v4.27 or lower) Backup/Restore Audit Trail

This section is only applicable for Bluehill Universal versions v4.27 and lower. If using Bluehill Universal
v4.28 or higherrefer to section (BHU v4.28 or higherjor Backup/Restore procedure.

The steps that follow areoptional and not required for Traceability normal operation. Prior to

backup/restore consult customers IT department as they may have other backup processes already in
place within the customers organization.

These steps include the TraceabilitAudit Trail database onlythey do not incluce the customers Bluehill
Method/Sample/Template files. The customer would be responsible to put in place processes that
safeguard their Bluehill Method/Sample/Template files.

1) **Backup Process**

Launch SQL Server Management Studio (SSMS v18)

l Microsoft SQL Server 2019

I Microsoft SQL Server Report Buil... ™

. Microsoft SQL Server Tools 18 i

‘ Analysis Services Deployment Wiz...
®  New

Microsoft SQL Server Management Studio 18

4 Microsoft SQL Server Management...

ﬂ Microsoft Store
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2) Login with the sa user account

Note: If the Server Name is not automatically entered, select from list or type it iThe server name will
be: <Workstation Name3 BLUEHILL

Use the same sa password that was created during the Traceability server installai.

oFf Connect to Server >

SQL Server

Login  Connection Properties  Always Encrypted  Additional Connection Parameters

Server

Type the server name, or choose it from the drop-down list.

Servertype: Database Engine e

Server name: | FANNINBIW10\BLUEHILL v

Authentication: SQL Server Authentication e
Login: || - |
Password: | |

] Remember password

Cancel Help Optiong <<
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3. Once connected, expand the Databases folder. Find your database, Right click on the database and

Choose Tasks > Back Up

Traceabil dat abases

ity

I_f; Microsoft SOL Server Management Studio

File  Edit View Project Tools Window  Help
- | i - o ¥ | = MNew Query P& [

> 0 X
Connect~ ¥ ¥ (VI

= i@ FANNINBIWIO\BLUEHILL (SOL Server 1
=] Databases
Systern Databases

Execute

Object Explorer

Database Snapshots
g
3 @ EluchillConfigurationData
E TrendTracker
Security

Mew Database..,
Mew Query
Script Database as

5 Object:
erver Objects Tacke

Replication

PolyBase Policies

Management

Facets

{#] XEvent Profiler

Start PowerShell
Azure Data Studio

Reports

Rename

Delete

Refresh
Properties
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Detach...

Take Offline

Bring Online

Enable

Encrypt Columns...

Data Discovery and Classification

Yulnerability Assessment

Shrink

Back Up...

Restore

Generate Scripts...

Extract Data-tier Application...

Deploy Database to Microsoft Azure 5L Database...
Export Data-tier Application...

Upgrade Data-tier Application...

Import Flat File...
Import Data...
Export Data...
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4 On the Back Up Database screen, most fids can be left at their defaults.

Verify Backup type is Full.

Verify Backup Component is Database.

Verify the Destination is saving the backup to disk.

If you want to save the backup to a folder other than the default location you can remove the

default
destination and add a destination to a different path.

i Back Up Database - BluehillAuditLog — [m| X

Selectapage LT Script + @) Help

K General

# Media Options

& Backup Options Source
Database: Bluehill AuditLog V
Recovery model: SIMPLE
Backup type: Full >

[ Copy-only backup

Backup component:

(@) Database
Destination
Back up to: Digk -
Connech C:\ProgramData\Instron‘\Bluehill Traceabiity'M55GL15.BLUEHILL\Backup\Bluehill fuditLog bak Add...

Server:

FanninBiW10%BLUEHILL Bemove
Connection:

sa Contents

ﬁ View connection properties

Progress
Ready

Canc
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4a) (optional) To choose another destination, select the default under Destination and clicket

Remove button. Then click Add.

Wi

W Select Backup Destination

Select the file or backup device for the backup destination. You can create
backup devices for frequently used files.

Destinations on disk

(® File name:
| DataInstron*Bluehill Traceability MS53L15 BLUEHILL \Backup®

Cancel

pod

t h

Fi

e

Na me

4b) (optional) Choose another directory as the destination and give the backup a name ending

with .bak.

W Locate Database Files - FanninBiWIOA\BLUEHILL  — Oa x

Select the file:

B- ProgramData s
ABBYY
Admin Arsenal
Adobe
Application Data
Citrix
Cylance
Desktop
Documents
HF
IFS Applications
Instran
Bluehill
Bluehill Traceability
E1-17 MSSEL15.BLUEHILL
Backup
Data
-1 MSSaL
Bluehill Universal
Bluehill3
Consale
Database
Diagnostics
DIC
Digital MA

lmbim e F T O iimm

|C2\ProgramData\Instron'Bluehill Traceability\MSS |

o T o O O e O O e OO O e O B

]

ERR === e ul ==t == == M =]
E e iy S R e E T R BT BES)

L

Adeiibemd o

Selected path:

Files of type: Backup Files(" bak;"tm) w

File name: [Buehill AuditLog bak| |

Product Support: www.instron.com
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Once everything is set and the options have been verified, hit OK to start the backup. In the lower left
corner you will see the status of the backup.

W Back Up Database - BluehillAuditlog - O X
Selecta page
Hell
F General o @ rep
# Media Options
& Backup Options Source
Database: Bluehil AuditLog e
Recovery model: SIMPLE
Backup type: Full ¥

[] Copy-only backup

Backup component:
(@) Database

Microsoft SOL Server Management Studio >

"\.I The backup of database 'Bluehil AuditLog' completed successfully.

23 Copy message oK

Connechion _ Add...
Server: [
FanninBiW10MBLUEHILL Remove
Connection:
sa Contents

ﬁ View connection properties

Progress

‘4'* Executing {100%)
o

¥

You

Stop action now

0K Cancsl
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6 Once itis done, locate your backup file and store it in a secure location. This file will be recedr

during the Restore operation so dono6ét | ose it!

Repeat these steps for each Traceability database

I M < | Backup

bome  Shore  view

[m] X
]
J % Cut x IR New item ~ Iﬂ Open - [ selectall
W Copy path T:l Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename MNew Properties
e [7] Paste shorteut 1o to folder = G Histay 2 Invert selection
Clipboard Organize Mew Open Select
<« - 4 » ThisPC » Windows (C:) » ProgramData » Instron » Bluehill Traceability » MSSQL15.BLUEHILL » Backup v Search Backup pel
Name Date modified Type Size
7 Quick access N
|_| BluehillAuditLog.bak £/18/2020 10:57 AM BAK File 6,681 KB
|2 Documents
¥ Downloads

&=/ Pictures
£ Documents
Account Teams

Annex F Resistance to Separation from

BHU Traceability
TrendTracker SQL Query Example
@ OneDrive

3 ThisPC

¥ Network

**This ends the Backup process**
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**Restore Process**
To begin the restoration process, aunch SQL Server Management Studio
account. See steps 1 and 2 from Backup process.

Locate the database to be restored, right click on it, choose Tasks > Restore > Database.

LQ Microsoft SQL Server Management Studic
File Edit View Project Tools Window Help

-0 @-a-8 | BNewoey BR SRS 0|90 -
| |

Object Explorer > B Xx

Connect~ ¥ [V

= i@ FANNINBIWI0\BLUEHILL (SOL Server 1
[=] Databases

Systern Databases

Database Snapshots

.

@ BluchillConfigurationData

@ TrendTracker New Query
Security

Execute

New Database...

Script Database as

Server Objects
Replication Tasks Detach...
PolyBase .
Policies 4 Take Offline
Management
%] ®Event Profiler Facets Bring Online
Start PowerShell Enable

Azure Data Studic » Enerypt Columns...

aart ' Data Discovery and Classification 3
Rename Vulnerability Assessment 3
Delete Shrink >
Refresh Back Up...

Properties

Restore 3

Database...

Generate Scripts... Files and Filegroups...

Transaction Log...

Extract Data-tier Application...
Deploy Database to Microsoft Azure SOL Database...
Export Data-tier Application...

Upgrade Data-tier Application...

Import Flat File...
Import Data...
Export Data...
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3)

The Restore Database window will display. Under Sagr for restore, select From device and then click
the 06é06 button to the

right
% Restore Database - BluehillAuditLog - O *
l@l Ready
Select a page LT Script - | @) Help
# General
K Files 5
J Options ource
O Database: Biuehill AuditLog
:> @ Device: C:\ProgramData"Instron*Bluehill Traceabil'rty\MSSOL‘I5.ELUEHILL\Eackup\BIuehiIIﬂl| E>
Database: Bluehill AuditLog -
Destination
Database: | Bluehill AuditLog -
Bestore to: |The last backup taken (Tuesday, August 18, 2020 10:57:50 AM) | Timeline...
Restore plan
Backup sets to restore:
Rest MName Component  Type  Server Database Posit
] Bluehill AuditLog-Full Database Backup  Database Full FanninBiW106\BLUEHILL  Bluehill Auditlog 1
Connection

o FANNINBIWIDNBLUEHILL [sa]

View connection properties

Progress

@ Done <

>

Verify Backup Media

Cancel Help
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4) Select File as the Backup Media and then click the Add button

w= Select backup devices O et
Specify the backup media and its location for your restore operation.
Backup media type: File e
Backup media:
Add
Contents
Cocs | [ o

116
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5  Locate your backup file and select iit. Click OK wun

@ Locate Backup File - FanninBiW10A\BLUEHILL O *
Backup File location: il Traceabilty\MSSQL15.BLUEHILL\Backup | | | 2
G-I Admin Arsenal PRII=Y 51t AuditLog bak
B 1 Adobe [ BlushillConfiguration Data bak
Application Data
Citrix
-1 Cylance
Desktop
Documents
IFS Applications
I_:_I Instron
-1 Bluehil
=S | Blughill Traceability
EI MSSGL15 BLUEHILL
----- Backup
-4 Data
-0 MSSAL
[ Bluehill Universal
[ Bluehill 3
-1 Console -
< - T >
File name: |BluehillAuditLog bak | |Backup Files(" bak:"tm:" log) V|
[ o [ = |
= Select backup devices O x
Specify the backup media and its location for your restore operation.
Backup media type: File e |
Backup media:
C:\ProgramDatanstronBluehill Traceabilty \M55QL15 BLUEHILL \Bac I Add I
Bemaove
| Contents |
£ >
OK | Cancel | Heb
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6) Under Backup sets to restore, make sure the checkbox under Restore is checked.

'ﬁ' Ready

Select a page
¢ General

& Files

& Options

Connection
¥ FANNINBIW1DABLUEHILL [sa]

View connection properties

Progress

@ Done

% Restore Database - BluehillAuditLog

LT Script - | € Help

Source

() Database
® Device:

Database:

Destination

Database:

Bestors ta

Restare plan

Backup sets to restore:

Restore

MName:

i BluehillAudit Log-Full Database Backup ~ Database Full FanninBiW10nBLUEHILL

- ] X
Bluehill Audit Log
C:\ProgramData"Instron'Bluehill Traceabilty MSSGL15 BLUEHILL\BackupBluehill
Bluehill AuditLog ~
[BuehilAudtLog -
[The last backup taken (Tuesday, August 18, 2020 10:57:50 AM) | Timeline...
Component  Type  Server Database Posit

BluehilAuditlog 1

>

Verify Backup Media

Cancel Help
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7) Next click on the Options link on thdeft-hand side.

. Restore Database - BluehillAuditLog

- [m|
@ Ready
Select a page LT Script ~ | &) Help
J General
K Files 3
F Options a ouree
() Database: Bluehil AuditLog
® Device: C:"ProgramData'Instron‘\Bluehill Traceability\MSS53QL15.BLUEHILL \Backup"Bluehil &
Database: Bluehill AuditLog v
Destination
Database [BuehilAudtLog v
Restore to: [The last backup taken (Tuesday, August 18, 2020 10:57:50 AM) | Timeline...
Restore plan
Backup sets to restore:
Restore  Name Componert  Type  Server Database Pasit
] Bluehill AuditLog-Full Database Backup  Database

Full FanninBiW10"BLUEHILL  BluehillAuditlog 1

Connection

¢ FANNINBIW10\BLUEHILL [sa]

View connection properties

Progress

@ Done <

>

Verify Backup Media

Cancel Help
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8 Check the option

t hat states 06O0Over wri

t e
should be left & their defaults.
% Restore Database - BluehillAuditLog - m} x
'ﬁ' Ready
Select a page LT Seript ~ | € Help
F General
Fil
: Ol:hsuns <:| Restore options
|:> Owerwrite the existing database (WITH REPLACE)

[] Preserve the replication ssttings (WITH KEEP_REPLICATION)

[[] Bestrict access to the restored databass (WITH RESTRICTED_USER)

Recovery state: RESTORE WITH RECOVERY w

Standby file

C:\ProgramData'InstronBluehill Traceability . MSSGL15.BLUEHILL\Backup®

Leave the database ready to use by rolling back uncommitted transactions. Addttional transaction logs cannot be restored

Tail-Log backup

Backup file: C:\Program DataInstron*Bluehill Traceabili

M

SSQL15.BLUEHILL\Backup®
Server connections

[ Close existing connections to destination database

Prompt
[] Prompt before restoring each backup
Connection . . . .
/= The Full-Text Upgrade server property controls whether full4ext indexes are imported, rebuitt, or reset for the restored
¢ FANNINBIW1D\BLUEHILL [sa] lJ database.

Vigw connection properties

Progress

@ Done

- Cancel Help
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9) Click OK and the Restore process will execute, Progress can be seen in the lower left corner.

% Restore Da

- [m] pet
Restoring: BluehillAuditLog-Full Database Backup I 1007 Stop

Select a page Script - | g Help
# General

Fil
ﬁ OI::Dns Restore options

Recovery state: RESTORE WITH RECOVERY

Standby file C:\Program Data\InstronBluehill Traceability\MSS5QL15 BLUEHILLBackup'

Leave the database ready to use by rolling back uncommitted transactions. Additional transaction logs cannot be restored.

Tail-Log backup

Microsoft SGL Server Management Studio X

B ity\M55QL15 BLUEHILL \Backup'
o Database 'BluehillAuditlog’ restored successfully.

Prompt I oK I
Prompt before restoring each backup
Conneclion
=, The Ful-Text Upgrade server property controls whether full 4ext indexes are imported, rebuilt, or reset for the restored
% FANNINBIW1D'BLUEHILL [sa] 1) database.

View connection properties

Progress

QK Cancel

**The Restore process is how complete**
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Chapter 7
Bluehill Central

Bluehill Central Overview

Bluehill Central has twocomponents:

1 Bluehill Central is an application that provides access to the Bluehill Server from testing systems and
other workstations on your company network. It is a laboratory management application that creates
a network of testing systems to share inbrmation from a central server. Bluehill Central streamlines
laboratory management in that changes are implemented centrally and made available to all
connected testing systems and Bluehill Central workstations.

1 Bluehill Server is an external server thamanages the various databases where the system files
(method and sample files), testing data and audit trail history are stored. Information is organized by
teams. You must be a member of the team to access the information saved for that team. Your
security per mi ssions for a team may further | imit the
team settings are managed from the Bluehill Central application

Teams

A team is a group of users that share access to specific software modules and commdites, such as
method and sample files. Data from testing systems is saved to a database on a central server and is
available to team member s, as defined by the teamos

For the initial startup of the Bluehill Centralapplication, youmust create a team to initiate the Bluehill
Serverand begin saving content to the server.
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| How does it work? »

Bluehill Central uses a client / server architecture fo store all
shared data, files, and settings on a Microsoft® SQL Server

database.

When Bluehill Universal is connected to your
lab's Bluehill Central server, each testing
system sends and receives data from the
centralized database, eliminating the risk of
variation and the burden of locally
managing each system.

DATA CENTER
i by your IT group can host the SQL Server database
Instron data and the Bluehill Server application that
sactions between clients and the database.

A data center managel
that centrally stores U
handles all tra|

All clients and sefvers are connected via your corporate network

PCs running Bluehill Universal have Central plugins to access You can remotely access files and settings from Bluehill
to the Bluehill Central database. The PCs are connected to the Central’s viewer. Offline Biuehill Universal licenses can
m NSTRON' corporate network be used to edit methods and view samples.

| What is a Team? Value-add

Bluehill Central allows groups of users to be organized into teams who E

share common files and settings.
PROCESS FLEXIBILTY

Each team can be configured with their

own team members, permissions, file

systems, and ature requirements

10 allow multiple processes 10 be

- ~ effortiessly supporte
TESTING SYSTEMS FILES ffortiessy Stopdiec.
Instron frames in Bluehill methods, report
your lab connected to templates, POF reports. or
Bluehill Central. other Instron reiated files
EASE OF COMPLIANCE

ams can specify the number of

MEMBERS
Individual users with
personalized permissions.

tures required and which revie
s are responsible for performing a
nill file. The

SETTINGS

Security type. file
approvals. and other
team-level settings

AUDIT TRAIL
Record of actions
performed by team
members.

REDUCE COST
2d support of multiple workflows
sier

makes managing Instron systems €
quicker, and reduces risk of error - all ways

10 lower the overall cost of your lab,

m NSTRON'
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Bluehill Central Home Screen

The Home screen provides access to the following modules of the Bluehill Central application:

1 Lab Management

0 ThelLab management screen provides access to the database on thBluehill® Server
where files are saved. Files are organized by team. You can only view files that are saved
to the team you used to accesBluehill Central The folder structure for the team displays
on the left. Select a folder to display its contents in the center component. Select a sub
folder or file in the center component to preview its details in the right component.

1 Traceability

0 Traceability is an optional feature that is onlyavailable if the Traceability module is
enabled for the team. Traceability tracks activity on all systems connected to the Bluefill
Server. The Traceability feature has two components:

A an audit trail database that maintains a historydocumenting the changes,
actions, and reviews done by the team.

A signature requirements to document who has performed an action or changed a
file. Signature requirements can also be used as a review process to ensure any
changes to a file are reviewed and/alidated.

1 TrendTracker

0 TrendTracker is an optional feature that is only available if the TrendTracker module is
enabled. TrendTracker provides the ability to store specimen information from multiple
Bluehill samples in a database, thus allowing you to pdorm statistical analysis across
specimens from multiple samples with one search.

1 Settings
0 Use the Settings module to manage the following:
A Team information

A Bluehill Central
A Edit team settings

1 System Administration

0 System administration provides access to the Bluehill® Serverto view all teams currently
on the server. A member of a team must have 0
this section of the application. In Bluehill security, the Team administrator has the
Configure the team permission.

Access to these modules is dependent on which modules are configured for your team and your
permissions provided within the team. To view a summary of your permissions, sign into Bluehill Central
with your team credentials. On the Home screen, select yowser name in the lower left corner.
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The software can be locked at anytime using th button.

While the screen lock is active, a dialog displays advising that the software is locked. You can customize
the message in this dialog to provide more detailed information by using th&dit messagebutton. Select
Unlockto enter your credentials and open tle software.

B4 Bluehill® Central

@

Lab Management Traceability TrendTracker Settings

Manage files for the team. View the team's audit trail and Analyze results across multiple samples Manage settings for the team.
electronically sign documents under saved to the TrendTracker database.
review.

Bluehill Central

LABMAN - PRODUCTION Powered by Bluehill
‘ Logout ﬁ System administration

Bluehill Central home screen

Connection to Bluehill Server

TheBluehill Centralapplication must connect to theBluehill Serverin order to communicate with the
server and transfer information.

Connecting to the server requires identifying the server name and its port number. Obtain this information
from your IT department.

Server nameidentifies the computer or IP address that hosts theBluehill Servet

Portis an integer value representing a endpoint for the communication protocol between this software
and the Bluehill Server The default port is 50051. But your network administrator may reassign this
number.

PressNextto connect to the server and then create a team to initializ88luehill Central
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How to Create First Team Using Bluehill ® Security

The person that will be the initial team administrator must create the team.

Enter the key code for Bluehill Central.

Enter the Server name and Port for Bluehill Server.

Select Next.

Enter the name of the team.

Select Bluehill security as the type of security.

The team wil|l use Bluehill security to manage acc

the server.

Enable the modules for the team.

Select Next.

Select a time interval for password expiration.

All members of the team must change their password when the time interval has expired.

9. In the Bluehill Central locks when inactivity exceeds field, specify théme of inactivity that must
elapse before the system locks the application.

10. Select Next.

11. Create a user profile for the Team administrator.
The Team administrator must use this user name and password to access this team.

12. Select Next.

13. Select the securitypermissions granted to the Team administrator within each module.
If the Traceability module is enabled, it is recommended that the Team administrator also have the
Configure Traceability permission.

14. Select a User type for Bluehill Universal and associatqzermissions.

15. Select Next.

16. Build the team by adding existing users or creating new user profiles.
For each member added to this team, select a User type for Bluehill Central and Bluehill Universal.
Enable the security permissions granted to each team meier in each module.

17. Select Next.

18. Under Traceability, select the signature requirements for each type of file.

19. As an option, enable Require a comment when submitting or approving a document.
This option requires each user to enter a comment when a signate is required. The comment is
saved to the audit trail along with details regarding the action performed by the user.

20. Select Next.

21. Review the selections made to configure the team.

22. Select Save to save the team to Bluehill Server.

oropnpE

oNo
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How to Create First Team Using Active Directory

agrwNPE

Hoo~NoO

11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

Enter the key code for Bluehill Central.

Enter the Server name and Port for Bluehill Server.
Select Next.

Enter the name of the team.

Select Active Directory as the type of security.

TheteamwilluseAct i ve Directory to manage access

server.
Enable the modules for the team.
Select Next.

Enter your network credentials.
Select Next.

before the system locks the application.

Select Next.

For each module, select an Active Directory group for each permission.

All team members that are in an assigned group will have access to that permission.
SelectNext.

Select Add to find an existing user profile and add the user to the team.

Select Next.

Under Traceability, select the signature requirements for each type of file.

As an option, enable Require a comment when submitting or approving a document.

This option requires each user to enter a comment when a signature is required. The comment is saved

to the audit trail along with details regarding the action performed by the user.
Select Next.

Review the selections made to configure the team.

Select Sae to save the team to Bluehill Server

Product Support: www.instron.com
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Lab Management Module

The Lab management screen provides access to the database on the Bluehierver where files are saved.
Files are organized by team. You can only view files that are saved to the team you used to access Bluehill
Central.

The folder structure for the team displays on the left. Select a folder to display its contents in the cemte
component. Select a sufolder or file in the center component to preview its details in the right component.
You must have the appropriate permissions to manage the folders or files. The icons that display are based
on the permissions granted to you fothis team.

Upload file

Specific o the team
the user is logged
into

Create new folder

MethodABC

File structure, View revision

default folders history and

shown download files

Lab Management

From this screen you can manage the files for the team as follows:

Create a new folder

Upload files to the team database
Download a file to a local computer
Edit the attributes for a file

View the revision history of dile

Move a file within the team database
Remove a file from the team database

E R
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Traceability Module

Traceabilityis an optional feature that is only available if theTraceabilitymodule is enabled for the team.

Traceability tracks activity on all systens connected to theBluehill® Server.

TheTraceabilityfeature has two components:

f

An audit trail database that maintains a history documenting the changes, actions, and reviews
done by the team.

Signature requirements to document who hagperformed an action or changed a file. Signature
requirements can also be used as a review process to ensure any changes to a file are reviewed
and validated.

Traceabilityworks in conjunction with the system security to provide the following advantages:

f
f

User access is limited by security permissions.

Track changes made to the method, sample, report template and PDF files by requiring the
individual to acknowledge the changes with an electronic signature.

Prevent the use of method, sample, and report teplates until the changes have been reviewed
and accepted by a secondary reviewer, and tertiary reviewer if required. Reviewers can accept or
reject the changes.

Maintain a history of changes, actions, and reviews done in the system, which is saved to a
database.
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Traceability Reviews

TheTraceability > Reviewsscreen is where pending reviews for the team are maintained. Any revisions that
require a review are managed here.

The review requirements are defined by the signature settings specified on the Team > Traceability screen
in the Settings module of Bluehil® Central.

The table on the left is a summary of all the pending revisions awaiting review. The information on the right
provides the details regarding the highlighted row in the table.

The table can be filtered using the following options:

Filter Descrption

My to review The table shows only the pending reviews that are assigned to your
review group.

For example, if you are included in the review group assigned to
Secondary signature under methods, you will only see method revisions
that are pending a secondary signature.

An individual can only sign a file once. If you are the primary signature,
you cannot also sign as the secondary or tertiary reviewer. If you are in
the secondary or tertiary review group, you will not see any pending
reviewsfor which you previously signed as the primary signature.

My reviewed The table shows only the reviews that you have completed and either
accepted or rejected.

All to review The table shows all revisions that are pending either a secondary reviev
or atertiary review.

My changes: pending review | The table shows only the revisions that you have submitted for review
and are still pending.

All team members have access to the Traceability module to view the status of pending revisions.
However, a member nust be included in the appropriate review group to approve or reject pending
revisions. To view a summary of your permissions, including your Traceability review group assignment,
return to the Home screen and select your user name in the lower left corner

When the review is accepted or rejected, the system sends the review information to the audit trail
database. If the Traceability notifications feature is enabled for your team, the system will also send an
email to the appropriate team members advisingof the change in status.

After all reviews are approved, the file is available for testing.
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F¥4 Bluehil” Central

ﬁ E Reviews Audit trail

Traceability reviews Filter

to
Date. User Full name Content type File name Deserip MOdify Methods
»| 2/15/2022 3:32:20 PM PRODENG Metheds PRODUCTION!Templates\TensProfiler.im_teyelic A Tuesda | PM - PRODENG : Tension TestProfile
Details
Action Affected item  New value Previous value

v Tu ebruary 15, 2022 R - PRODENG - update

Value 1 Absolute ramp | 25.00 mm/min 50.00 mm/min
modified 1: Rate

Value 1 Absolute ramp | 15.00 % 5.00 %
modified 1: End of ramp
value

Value 2 Hold 2:
modified Duration

Number of entries: 1 Reject Approve

Traceability Reviews
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Audit Trall

TheTraceability > Audit Trailscreen provides access to the audit trail database. All team members have
access to this screen and can search the database using filters.

Traceability creates an audit trail that provides a chronological record of activity made to your test methods
and sample files. Most activities completed in the software are saved to an audit trail database with a date
and time stamp. Documenting the sequence of activities ensures that your testing processes remain
consistent and reliable over time, thus maintaining ehigh level of data integrity.

Use the following controls to customize the table of entries:

Button name Function

Refresh Refresh the table of entries.

Show entry Show or hide the section that displays thealetails of the entry
highlighted in the table.

Find Searches the audit trail database to find a specific word or
phrase. A Find field displays above the table of database
entries.

The software highlights the word or phraseverywhere it is
found in the table.

Show/hide columns | Customizes the table to show or hide columns as desired.
Your selections will be saved for this team. When you visit the

audit trail for this team, the table will display the same way you
last customized it.

< o Wi

Print Prints the current page of entries. One page can have up to
100 entries.

h

If there are multiple pages in the table, you must print each
page to print all the entries.
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Button name Function

Filter Filter the audit trail database to show only the entries that

satisfy the filter selections.
Filters include:

Date: shows only the database entries that were completed
within the specified date range.

Entry type select any combination of actions. The table
displays all database entries classified as the selected entry

type.

User enter a name (user name, first name or last name) to
show only the database entries that were completed by that
user.

Entering a name inthe User field will filter the database based
on either the User column or Full name column.

Application: shows only the database entries that include the
specified application used when the activity occurred (e.g.
Bluehill Universal or Bluehill Central).

File name: shows only the database entries that include the
specified text in the File name column.

System ID shows only the database entries that include the
specified text in the System ID column. The system ID
identifies the serial number of the testng frame used when the
activity occurred.

Device name shows only the database entries that include the
specified text identifying the computer, or other device, used
when the activity occurred (
computer connected to a testing system in the lab).

Comment shows only the database entries that include the
specified text in the Comment column.
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Traceability Audit Trail
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