Instrument
Company
Te

st Equipment Division

Coefficient of Thermal

Expansion of Hydraulic
Cement Concrete

Measurement System
Operation Manual

Model: AFCT2A/C

Pine Instrument Company
Test Equipment Division
Grove City, PA
Phone: (724) 458391
Fax: (724) 4584648
WWwWWw.pineinst.com
E-mail: info@pineinst.com

1111111111111

111111111
Copyright ©2010






Pine Instrument

Table of Contents

. GENERAL INFORMATION oetiiiiiiiiiiiiie st eemeee e e e s et e s e s sataa s s sneesessetaaeessesbansessesssmmnsaa s essesbansserernanss 7.
T 0 ) = =TT 7
O G0 =27 =11 i L TP 8
T T N 1Y = =T = 8
O =7 N o = Y 216 8
S T o =1 ES TN 7Y IR = i 12 8

II. PRODUCT OVERVIEW oottt eeeet ettt ettt ettt e et eee s e s e et e e e et s e e e s s nmmt s e et s e eaaseeteseennsnees 9
D0t RO BT =51 =] = 1T ] 9
A =] (o[ =107 T N 10
2.3 SYSTEM COMPONENTS ..t ttttttttitttetett e et sramta et e et eastt s st st imeas s saasassatesaseses aesbassasstsrasssennns 11

P2 I A ©o 1 1 U =T o PO PP PP PTRPPTP PR 11
R B VL = ) (1 o T 1 o T 11
P R T 101 (=] = Lod I = (ST 1 0 1o 11
2.3.4 SPECIMEN FIXEUIE.....ci i eeee oottt e e e s bbb bbbt e et ettt e s eaabsb b b sbs e e e e e eeeaeaeeas 11
2.3.5 Heating/CooliNg CIrCUIALOL. ........ccii et eeeeanenreees 12
TSN AN 1 =Y S =0 16 1 TR 13
0 I A U o1 oY= Tod (o IO PP PP P PP PP 13
I 2 Y F= 1] a1 g <3 I Y= T o 13
3.1.3 POWEIN REQUITEIMEINLS. ... .uiitiiiiiiiiiieeeteeaaitiibbebeeeee e et e e et e e eeeeseeseseeeeeaetaaaaaaaaaaaaesammeaaaaaeaaaaaaaanas 13
3.1.4 COMPULET REQUITEIMENES. ...ttt eee ettt e et e e e eeesete e e e ettt e e aaaaaeeeeeesammreaeeaaaaeens 14
3.1.5 Circulator/WateBath ASSEMDIY............uiiiiiiiiii e 14
3.1.6 CirCUlator OPEIAtION........uuuuuuiiiiiireeeeeeeeeierrrrrrrrrerrrrrrreereeeseeresererreetaaaaaaeeeessesimmmraaeaaaaeeseesans 17
3.2  SOFTWAREINSTALLATION/CONFIGURATION ....uiitutiittnieieteetetnesiemmesseseansessssesanessassmeesssnssesansessnnseennns 21
3.2.1 Installing the AFCT2 Control SOftWarE............oiiiiiiecii 21
3.2.2 Configuring MICrOSOM® EXCEE ........ooiiiiiiiiiiiiiiei s 22
3.2.3 Program Folder ACCESS SettNGS......cooiiiiiiiiieeee et e e e eeeeeaeeaes 22
3.2.4 CompPULEr POWET SEHINGS. ....citiiiieieeiii et e e e e 23
3.2.5 Hardware ConfigUration...........cccuuuiiiiiiiiieeeiciiiiiiieeeee e e e s seesrtrs s e e ereeeeaaaaeaeeeessmmmreaeaaaaaeens 24
3.2.6 Fixture Configurgtion ......................................................................................................... 24
327Wi ndows E 7 C.onfi.gulr.al i 0 .. 25
3.2.8 Control Software ConfigUration...............oeieiiieimmee e ee s es e rees s eeeeeeeeeennes 27
B TS IS Y £S1 (] 1T R 35

Y2 O AN 1 =] = 7N I [ ] T 36

4.1 GENERAL INFORMATION .. ttuitttneeitt ettt eess e eesaa e ssaaee st e eeaa s semmsan e s taseeba s ssan s sansmaeeestasssnnsssrneesenns 36
4.1.1 Fixture COorreCtion FACIOr (... ...cviiiiiiiieie e reer e 36
4.2 TEST PARAMETERS. ...t ituiitt ittt ettt ieres ettt ea ettt st e et et a—es e eaa e st e s b eaes b mmas s ansebassanssaesbaseassnnnen 37
G T IV == =y = R 39
T A =T o1 QN =T 00T 0 T=T = 10 =P UOPUPPR 39
4.3.2 Circulator TENPEIAtUIE ... ....ciiiiiiiiiiiee e reee sttt rmeee e e e e e sinnee e e e s smeneseneeeeee e AL
4.4 FIXTURE CALIBRATION ..otuiiiiuniiitieietneeienieemsstaeesesessaneessneessnmsssesssnsestsssessnssssnsessnmntasssssnssssneesesneesss 42
4.4.1 Configure the FiIXIUIES.........cooiiiiii e eees s eseeeennnnnnnneeens B2
4.4.2 TranSAUCET CaliDration.........covvueeiei et e e e e s e eaee s e et e e e s e e e e renmeneeeennnee e B3
4.4.3 FIXtUrE COMMECHON FACIOL. ... cceeiiiee et e e e et e et e et e et e e e e aaer e e e renans 49
YA = = = Ty N T 52
4.5.1 VErify TEMPEIAIUIE.....ceeiiiiiiiiiieee ettt e e e e e e e e e s e e s e e e e ees e s s e s e annnnnes 52
4.5.2 Verify Transducer DiSplacemeNnt...........ccooiiiuiuiiimemie s iesscici e eeessasereebesreeseeeeeeeesanans 53
4.5.3 Verify Fixture Correction Factor (I0........ccccoiiiiiiiiiiicceeeieiieiieeeee e errrrre e e r e e n e e e e e e e 53
4.6 CALIBRATION BACKUP FILES....uuiitiiitiiiiiiiiii et ieeee e e e et e st e et e s mmne e st s e aa e e sa st baseaaeebassemnssssneasnsssnsas 53

16-FEB-2011 iii LMAFCT2 Version021611



Pine Instrument

Y2 O T = =3 =N 1 0 L 54
Dl CONCRETESPECIMEN....uiituitutttettettttesiermta et ssnsesaeetntan et m—eesastaean st san et s e ssnseansstsrasenrernees 54
5.1.1 SPECIMEN LENGNL.....eiiiiiiiieee ettt smme s e e 54

5.1.2 Specimen PreCONItIONING ... .....iivurriiieeiieeetiie ettt e e ee e e e sie e e aeeeee s 54

LI o =1L Y [N LN I =5 N 54
5.2.1 Start CONrol SOfWALE ......cvuiiiieeee et e e err e e e s et e e e s s eaa e e s e ebb e e s serransas 54

5.2.2 Configure Operating ParameteIS..........uuuiiiiiiiiieccceiiriiee et vmmr e e e e e e e enees 55

5.3  INITIATING THE TESTDATA ENTRY SCREEN.....ituiituiittiittiititimeettieesneetnestnsesestsrnmnssssnestessseanesrenes 56
5.3.1 Project IdentifiCation...........c.ouii oo e 59

5.3.2 Temperature Set POINLS...........coooiiiiieeee s st e e e e e e e e e e eeeesnnnseeeseneeeeees 61

5.3.3 Enter the Specimen Information (ID and Length)..........coooveiiiiiiiccce e 61

5.3.4 Place SPECIMEN IN FIXIULE ... ..uuuiiiiiiiiiiieeerceeeiitirrtre e e e e e e e e e eesesessesereereeeaaaaeaaaaeesesimmraaaaaees 62

LSRR TSI o1 1o T I = 1 = LU= T 63

5.3.6 Place FixXtUre iN Bath..........oieeiiiiieiei ettt e s e et r e et e e eaae s senmrennseereeennesd 63

L0 T 11 =TS A W] 11 o PSR 65

5.3.8 REMOVE the SPECIMEIL.....iiiiiiiiiiiiiii ettt e st e s rmne e e e e e e 65

LT I =Sy (=1 iy 66
5.4.1 Interpreting the TESt RESUILS.........uuiiiiiiiiiiii i ieee e ererr e e e e e e e e e e e e e e e s ammreeeeed 68

VI, MAINTENANCE ..ot e ettt e e e e emmta e et e e et e s eab e e s aa s saems e b e s san s e sansessansesbamaessansanes 69
[Tt R U] =Ty T ] T 69
L0 0t O I =1 =Y LU= 69

0 A 0 U (T 0 Yo 1V a9

(ST VLV = = = 7 I I 70

(ST T @] =X ] =N 70

6.4 TROUBLESHOOTING. ... .ttuttuiitettneetetssienmtaessssestssssssessaannsasssteesesssssseessessiamessssessessssseneesnessnrssnnn 70

0.5  REPLACEMENT PARTS A CCESSORIES. . cvuuitituttettetsusstsumaasssstsessnssssssetsnsaesmtan et rettaesesrreesam——ressns 70
VLT AT 7N AN N N /20 71
VIII. SOFTWARE LICENSE AGRE EMENT ...ttt seee s e e et e s e e e s e e e bnns 73
APPENDIX A: SPECIMEN TEMPERATURE PROBE MO DULE .....coviiiiii e 75
RUNNING IN ST A AL . tttiit ittt ettt e e et et et et e et s ema s e e e et e s e s ea e et s e e semmea s et e s s s ea s et s san s e s smnnesnssensees 75
SPECIMENPROBEWIRING DIAGRAM .....ittiiitiiieii ettt seemt e st e s e et e et e st e et seeaeaa e s b s et s st e ea s et s sbmnnes b eanesbanes 83
SPECIMEN TEMPERATUREPROBE D ATA ..ottt iitet ettt eeeee e et ettt e et e st s sme e e e e st s eaa s et s st s sanssnmnn s et sranss 84

Table of Figures

Figure 1.1: The AFCT2 CTE SYSIEIM .. ..cccuiiiiiiiiiiieiieeeiisiieariettesreeeeeeesssaestsssesssseseeereeseesaeesemssssessseseesaeaaeeeessdin
Figure 3.1: Circulator Drain and Tank CONNECHONS. ........uuuuiiiiiiiiiieeeiiiiriiiree e re e e e e e e s sresarerrereeaeaaaaaaaeeeessamnns 15
Figure 3.2: Circulator Communication and PoOwer CONOBSLE...............uuuuiiiiiiiiieeeiiiiiinieeeeeereeeeeeeeeeeeseeeeeeeeees 15
Figure 3.3: TANK LEVEIING FEEL........oeiiiiiieei ettt e et e e s ettt e e e e e nbb e e e e 16
FIQUIE 3.4: WALET LEVEL.. ..ottt e ettt e e et e e st b et e e e e e s bt et e e e s e e e nnneee 17
Figure 3.5: Circulator Front Panel CONLALS.........coiiuuiiiiie it 19
FIQUIE 3.6: TANK FIIINGS ... eeeeeeeiiieie et eee et e et e et e e e s amm e e b et e e e e e st b e e e e e s ammne s e nnnes 21
Figure 3.7: COMPULEr POWET SEEHINGS. ... .uueiiiiiiiiiiie ettt ereee et e st e e s s st seeese e e e s s nnnnneeae s 23
Figure 3.8: AFCT2 Interface CONNECHION POKES........iiuutiiiieeieeeit ettt see e e e e e ame e e 25
Figure 3.9: AFCT2 PUIl DOWN IMEBMU.....eutiiiiiiiiiiiie ettt ettt e e e e e e e mnee e e e e e 26
Figure 3.10: AFCT2 PropertieS WIOMY...............uuuuuiiiiieiiiaaeiiiitiiiieeie et eeeee e e e e aeetsseeeeeeeeaaaaaaaaaaaassamameaeaaaaaaaaeans 26
Figure 3.11: AFCT2 CompatiDility WINGOM........cooiiiiiiiiiiiiiieeei ittt eeeeasb et e e e e et e e e e e e e s eeameeeeeeeeas 27
Figure 3.12: NO BOAIA EITQL.........ccciiiuiiieiieeieeesssieiteeteetseseeeesseeesteseessaessseeeeeeeaeaeeeaassasseeeeaaeaeaaaeeesessesinnnees 27
Figure 3.13: Chiller COommMUNICALION ETLQL..........ccccuiiiiiiiiieees s sciitieeiesreeeee e e s eeesseesrrrsresrerereeeeeesesamsssesseereeees 28
Figure 3.14:USB-TEMP-Al COMMUNICALION EITOL......uuuiiiiiiiiiiiieeie ettt e e e e e e e e e s e s smmn e e e e ae e e e e e e e e s s e s e nnannns 28
Figure 3.15: USBTEMP-Al TranSAUCET EITQL............coiieceitteieees s ss s eaiieebeeeeeee e eeensssssesseneseeeeeeeeeeeessnensenenes 28

16-FEB-2011 iv LMAFCT2 Version021611



Pine Instrument

FIgure 3.16: NO FiXTUINE VWaITING. ... ueuiiiiiiiiiieiieieaaiiitiebeeee et ee et e e et e e aeeeesseeeeeeetaaaaaaaaaassaaammeaaaaaeaaaaaasaaaaaaaanns 29
Figure 3.17: Configuration Pull DOWN MENLL.........ccooiiiiiiiiiiieee e e e e s e e es s s s aebeeseeeessnanssnnrnnes 29
Figure 3.18: USBTEMP-Al Communication WINAOW.............ccoiiiiiiiriiimmns s se s einnresresseseeseeesssnssesrsssreseeeeeeees 30
Figure 3.19: Interface Warm UP SCIEEIL......uuuiiiieiiieii e cceetiee ettt e e e e e e e e e e e e s it e e e e e e e e e e e e s e e s s e s s s rmnee e e e s e e s aaaaanns 30
Figure 3.20: Plug and Play DeteCtion SCIEEM.........ooiiii i i ceee e e e e s e e e e e et e res s e s ae e seeeeeenanssnnrnne 31
Figure 3.21:InstaCallnstall PUAOWN IMENUL...........uuuiiiiiiiiiiieiieeeiiiiee e e e e s srere e e e e e eaaaaeaeeeesssmmmeeeeeees 31
Figure 3.22:InstaCalBoard Configuration...............coooiiiiiieemr e eeees e e eeeee e e e s snnreneeeneeees 32
Figure 3.23: USBTEMP-Al Write CONfiguration SCrEEM...........uuiiiiiiiiiiiieeeieee ettt rere e 32
FIgure 3.24: INStACAIVWINGOW. ......ouiiiiiiiei ittt ettt et e s e bbbt e e e s s bbb et e et e e e s sabbb e e e e e s anenneeeann 33
FIgure 3.25: INSACAIVWINTAOW. ...ttt ettt eeet e e s ettt e e s aeb b e et et e e e s ssbb e et e e e s aannnneeann 33
Figure 3.26: INStrUCHION WINGOW.......ccoiiiiiiiiiii e iiieeetie ettt e e et e e s it e e e e e s bt eenat e e e e e s s anbnneeeeeens 34
Figure 3.27: USBTEMP-AI BOAIrd NUMDE........ooiiiiiiiiie ettt ee et rme e 34
Figure 3.28: Identify Board NUMDEL..........cooi it eeee bbb eeee e 35
Figure 4.1: Fixture Assembly and Fixture Calibration Standard...............ooooiicc e e 36
Figure 4.2: TeSt Parameter SEILIP.......cooi oottt re e st b bt e e e e e eaanasbb bbb bbb e e eeeeeeaaeaaeas 37
FIQUre 4.3: T336 TSt ParamMEIELS. ... .uuuuuiuiiiiiieieiieeriintretrerrerreeerreetesamesseseeeereetaaaaeaaaaessesimnmreaeaaeaeesesssnsanannnns 38
Figure 4.4: DIiagnoStiC PUIl DOWNMIENUL..........uuuiiiiiiiierieirieesiiniiieeeeereeeeesseeseesssseeeeesssssaeaaeeesssssessmmmnesesseeeenensn 40
Figure 4.5: Temperature Probe WINGOM...........uuuiireriiiiieesiiiiiiiiiereeeeeeseeesessseseeseeesssesasseesessesssssmmmsesssseeeenennn 40
Figure 4.6: Circulator CONrol PANEL..........oooiiiiiiiii et 42
Figure 4.7: Fixture 1dentification WINGQW............oouuuiiiiiiieeiiiieee et eees e rmee s sbaaee e e 43
Figure 4.8: Fixtue SeleCtion WINGOW...........coiiiiiiiiiiii ettt emme ettt e et e e e e smme e s sbbaeeeeeenane 43
Figure 4.9: Fixture Calibration Standard (FCS).......couiuriiiiaaieeeiiiet et ere e nennneed A4
Figure 4.10: FCS INfOrmMation WINGOW. ..........uueiiiieiiiiieeeiie et eeeit e e e st e e e e s e ans e eeabn e e e e e e e nneneas 45
Figure 4.11: Fixture LOCKNUE HANALE..........oiiiiiiiiii e rmee et emme s e e e 45
FQure 4. 12: FCS Center ed..i.n. . Ei.xt.ur.e.. .ABut.t.on..Sidée Up
Figure 4.13: Transducer DiSplacemMent WINGOMI. ...........uuuuureueiieaaiiiiiiiiiieeeeeeeeeeeesaaeesssseseeeeteaaaaaaeaeseessmameeeess A7
Figure 4. 14: FCS..hBut.t.an..Si.de..D0oWno0 ... a7
Figure4.15 FCS Positioned. . ABu.t.t.on. .. . DoWN.Ou .. 48
Figure 4.16: Transducer Displacement VerifiCatiOn............cccuuuuiuirieeeiiiiiiiriiirreeeeeeee e s sersrseerserererreeseeaeeeeessnns 48
Figure 4.17: Transducer Displacement Failed..........c.uuiiiiiiiemiii e 49
FIgure 4.18: FCS CTE WINUOM........c.utiiiieiiiiiie et e ettt e ettt eeeee e e e e s sttt e e e e e s aab b e e aeent e e e e e s snnbbeeeeeeannnbeean 49
Figure 4.19: Fixture Transducers CaliDrated............ooiiiiiiiieeeii e 50
Figure 4.20: Transducers Positioned feO@IDration...............oooiiiiiiiieen e 51
Figure 4.21: Begin {QCaliDIatiON. ........o.uuiiiieeiiiie ettt ettt e e 51
Figure 4.22: €CAIDration IMPTOCESS......oooiiiiiiiee et ee e neeneeees 52
Figure 5.1: Configuration PUDOWN MENU........ccoiiiiiiiiiiiiii et ee bbb e e anneees 55
FIQUIE 5.27 TESE PArAMELELS. ... .uiiiiiiiiiiii ittt e e e e ettt ettt e e e e e e e e e e e e e s e e s e ammt e e e e e e e e ae s s e s e nnnanbanens e s 56
Figure 5.3: Main AFCT2 CONrol WINAOM.........ooiiiiiiiiitieeee et e ee bbb e e e e e e e e e e aaenresbeeeeeees 57
FIgUre 54: FiXtUrE SEIECHON........ccci it eeee e e e e et e e e e e e e e e s smantssseasaeeaeeeeeaeaeeeeesaannees 58
Figure 5.5: Test Data ENtry WINAQW.........ccccuuiiiiiiiiiieeeic it e s ssesstessaeseeeeeeeeeaaaaeeessmmreseeaaaaaaaeaeases 58
Figure 5.6: Test Data ENtry WINAQW.........ccccuuiiiiiiiiiieeeicciiiiiieeeeee e e s seesstassaesaeseeeeesaeaaeeesammnreseeaaaaaaaaaeanes 59
FIQUIE 5.7 BrOWSE BUTOIL...ccciiiiiieiiie ittt ettt ettt ettt e e e s sttt e e e s st beens b et e e e e e antbaeeeeeeennnbnennsneas 60
Figure 5.8 Using fAiBrowseo .t.o..Cr.eat.e..a..New..Rr.o.j.e.c.t..60
Figure 5.9: Temperature SEt POINES. ........uuiiiii et iieei et r et s st e e e s s b enensseeeeeeesannnnneeeesss 6l
Figure 5.10: Specimen [.D. and LENG...........ooi e 62
Figure 5.11: Specimen MeasuremMENt FIXILLE .........oouuuiiiiiiiieee ittt rme e e e et e e e e rme e e 62
Figure 5.12: Test Data ENtrY WINOOW.......cooiuiiiiiieeii et e ettt e e s s e eesbr e e e e e e e nneneas 63
Figure 5.13: Test Data ENtry WINAOW..........cooiiiiiiiiii et e 64
FIgure 5.14: FIXTUIES IN TANK.......uuiiiiiiiiiiiii ettt et e e e e e e e e e e e e e st e e e e e e e e e e e e s e e e ennnbeeeas 64
Figure 5.15: Using Tank Lid @S DI TIAY.....ccuiiiiiiiiiaiaie et 66
Figure 5.16: Test CoOMPIEte SCrEEN CaApIUIE. ......uuuuurieeeeeiiieeeiirrrrrieeereeeeeeteeeeeeeanreereertaaaaaaaaaaasessasimmmeaaeaeaees 67
1o [0 R S - T 0] 0] (=T =T o o] o PO U 67
Figure 5.18: RaW Data WOTKSNEEL.......cooiiiiiiiii ettt s e e e e nebeeas 68
Figure 6.01: LVDT MOUNE LUBFICAIIQN. ... ..eiiiiiieiiiite ettt sttt e e st e e e e e e enneeeas 69
Figure A.1: The AFCTXO01 Specimen Probe ModULE............cooiiiiiimeciiiiiee it siveee e ee D
Figure A.2: Configuration Pull Down Menu (Specimen Probe).........iiiiiieeciiie e 76
Figure A.3: USBTEMP CommuniCation WINGOW . ..........uuuiiiieiiiiieeeiieeeee ettt eeeste e e e e st ee e e e sneneeeas 77
Figure A.4: Specimen Probe ConfiguratiQn..............ueiiiiiieomiiiie et 77

16-FEB-2011

LMAFCT2 Version021611



Pine Instrument

FIGUrE A.5: WA UP SCIEEN....ccoi ittt e e e e saab bbb bbebeeseeeeeananes 78
Figure A.6: Plug and Play DeteCtion SCIEEN..........ccoi i it eee e e e e anenes 78
LT[0 A A [ 1S = L= | IR To] =Y =Y o POy 4 |
Figure A.8: InstaCallnstall PUll DOWN MENU......ccuviiiiiiiiiiei e re e e 79
Figure A.9: InstaCalConfiguration WINGOW............uueeiiiiiiiiiescceeiieeeie e e e s e e e e e e e e e e s smmr e e e e e e e e e e e e s e s s e s s s smnee s e e s e 80
Figure A.10: InstaCalChannel Configuration WiNQOW.............uiieiieeee i srrmene e 80
Figure A.11: Wrie USBTEMP CONfIQUIALION........uuuuiiiiiiiiiiiiiiiceeeiiieeiieeer e e e e e e e e e e e smmrer e e e aa e e e e e e e e e s s e s annsmnnee e 81
Figure A.12: Identify BOArd NUMDEL...........eiiiiiiiiii ettt st e e s erer e e e e s naaneeeae s 81
Figure A.13: Select Specimen Probes CONNECIEM. ........c.uiiiiriiiecr e 82
Figure A.14: Specimen Probe Wiring DIagraum...........ccooiiiiiiiieeeiiee et eeeee e 83
Figure A.15: Sample Test Data WOIKSNEEL..........oiiiiii e 84
Figure A.16: DiagnoStiCS PUIl DOWN MENLL.........uuuiiiiiiiiitiieeiiieee ettt eeeise et e s e e e e s ssmenssnreeae s 84
Figure A.17: Specimen Temperature Probe WINGOW . ........uuuuuiiiiiiiieeaiiiiiiiieeieeeee et eeeeee e ee e e e aaa e e e e e e e e e 84

16-FEB-2011 Vi LMAFCT2 Version021611



Pine Instrument

.  General Information

1.1 Scope

This manual describes these of the Pine Instrument Company, Test Equipment
Division, AFCT2 Coefficient of Thermal Expansion (CTE) éfydraulic Cement Concrete
Measurement System, including routine operating procedures, periodic mainteadibcation,
and safety issues. Itis assumed tha reader of this manual is already familiar with appropriate
test protocols as well as concrete construction and sampling techniques.

Figure 1.1lis arepresentatioof the AFCT2 system. The system includes a water path
measuremerfixture, andafluid circulating heating/coolingirculator The system is controlled
with auser suppliedcomputer utilizing aMicrosoft® Windows™ operatingsystem. Up to three
specimenfixtures can be operatedimultaneously The circulator is connected to the tank
assembly with flexible hoses enablisgstem component® be oriented with respect to each
other in a variety of waysFigure 1.1is merely one of many possible configuratidmsthe tank
and circulator orientation

Figure 1.1: The AET2CTE System

(computer and benahot included)
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1.2 Copyright

Under the copyright lawghis publication may not be reproduced or transmitted in any
form, electronic or mechanical, including photocopying, recording, storing in an information
retrieval system, or translating, in whole or in part, without the prior written consent of Pine
Instument Company.

1.3 Nameplate

Each Pine AET2 Coefficient of Thermal Expansion (CTE) d¢iydraulic Cement
Concrete Measurement Systesnmarked with a nameplate that indicates the model number,
serial numberandpower requirements.

1.4 Trademarks

e Microsoft® Windows™ and Excef™ are trademarks of Microsoft Corporation (Redmond,
WA).

1.5 Personal Safety

Before using the Pine AFCT2 Systebe sure to read and understand all of the personal
safety warnings Care should be taken to avoid injury. Adhere to the followimgooal safety
warnings as a minimum:

near water. Connect the circulator, computer, and electronics interface

v Take appropriate safety measures for operation of electrical devices
to electrical circuits protected by ground fault detection devices.

v Wear steel toe shoes when handling concrete specimens or specimen
fixtures.

16-FEB-2011 page8 LMAFCT2 Rev021611
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II. Product Overview

2.1 Description

The Pinelnstrument AEET2 Coefficient of Thermal Expansion (CTE) éfydrauic
Cement Concrete Measurement Sysigonfigured to follow the AASHTO 336 protocol with
minimal operator influence or attentionThe equipment is rated to test a specimen over a
temperature range af°C to50°C. Thefixture will accept specimen diaaters of 90 mm to 160
mm and can be configured for specimen lengths of 170 mg&0@mm. These parameters
exceed the AASHTO 336 requirements to accommodate testing of alternate sized specimens
The base system consists of a wdath, specimefixture with displacement transducéisture
calibration standardinterface electronicsand temperature measurement instrumentatiof.
traceable thermometdor standardizing thevater bath temperaturés available. Specimen
temperaturénstrumentation iglso available

The operator selects the desired test parameters (e.g.: temperature, cycle paramete
stability requirements), places the preconditioned specimen into axtast, and then places
both the specimen and the tésture into the bath.The computer system automatically controls
the testing sequenceycling the temperature as requireand automatically aving the
temperature, displacement, and time data. Multiple specimens can be tested simultaneously
the system igquipped with mitiple fixtures.
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2.2 Specifications

Power

Shipping weight
Water Bath

Circulator

Specimen Fixture
Displacement Probe
Specimen Size

Fixture Calibration
Input Parameters

Data Acquisition

Output Parameters

Test Specification

Computer Requirements

Optional Equipment

RCWP3

AFCTS02F

AFCTCOT7TI

AFCTXO01

EXT44034
RAHTDT

16-FEB-2011

AFCT2A: 115 VAC(+10%), 20 Amps, 60 Hz, 1 ph
AFCT2C: 230 VAC (+10%), 10 Amps, 50 Hz, 1 ph

Approx. 136 kg (300 Ib)

68 liters/18 gal (holds up to three fixtures)
838mm | ength x 406mm

Temperature Range: 10° - 50°C (50°-122°F)
Resolution: £0.1°C
Performance (approximate):

Heating 10° 7 50° C: ~4 hour

Cooling 50° 7 10° C: ~4 hour
738mm length x 368mm width x 610mmh i g h
Corrosion Resistant Alloy
Submersible LVDT

Diameter: 75mm - 160mm

Length: 170mm 1 200mm
Lrest specimen lengths other than 177.8 +2.5mm ( #00 )lrequire additional
fixture standards of specimen length for best accuracy

Fixture Calibration Standard: AISI 410 SS

Specimen Length, Identification

Temperature Set Points

Equilibrium Requirement (i.e.: stability , time)

Test Stop Criteria (i.e.: 0.3 micro-strain/°C)

Bath Temperature (4 channel)

Up to 3 Specimen Fixtures (additional fixtures optional)
Specimen Temperature (optional)

Formatted Excel spreadsheet
Time, Temperature, Change in Length, CTE

AASHTO T336

Intel® Pentium® 4 Processor, Microsoft® WindowsE XP sp3,
Microsoft® ExcelE

width x 8¢

(290 x 1

Computer: Intel® Pentium® 4 Processor, Microsoft® WindowsE XP,
190 Flat Panel Di splay, keyboar
network module, Microsoft® Office Basic Edition

Specimen Fixture (includes Displacement Probe and SS Calibration
Standard)

Titanium Reference Standard 177.8mm( 701 ong)
(includes CTE Certificate)

Specimen Temperature Data Acquisition Module
(includes one EXT44034 specimen probe)

Specimen Temperature Probe (AFCTX01 Module Required)

Digital Thermometer: -50° to 150°C, 0.001°C resolution,
+0.05°C accuracy
* These specifications are subject to change without notice. 021610 *
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2.3 System Components

This section provides only an overview of the system components. See $éctin
detailed system setup instructions.

2.3.1 Computer

All system functions are controlled through a graphical user interface operating on ¢
computer t i | i zing the WindowsE operating syste
access to testing parameters and provides information on the test as it progresses. User defi
criteria determines when the test sequence proceeds to the next phase itotud. pif@st data
is output to an Excel workbook. Data analysis can be done directly on the control computer «
the transferretb a different computer

Pine Instrument does not provide assistance in troubleshooting
connections to network systems. Consult the network manager.

2.3.2 Water-Bath

The 18 gallon tank provides room for up to three specimens to be tested simultaneously
Four temperature probes are provided to ensure bath temperature uniformity at temperature
points. Water level imaintained manually.

2.3.3 Interface Electronics

The waterbath assembly is equipped with the necessdegtronicsto provide an
interface between the Windos control computer and the signal transducers (temperature,
displacement, circulator control)This interface electronics enclosure is mounted tcsitie of
the waterbath assembly A single USB cable provides the communication between the
computer and the interface. The electromssemblyis poweredby 5vdc provided by a
universal AC powerdapter.

Connections to the interface inclufteir bath temperature probes pheglinto the ports
labeled T1 through T4.0One, two, orthree specimefixtures may beconnected tdhe ports
labeled F1, F2, and F3The circulators-232 communications cablconnects to th€irculator
port on the interface and the computer connects with the USB port.

2.3.4 Specimen Fixture

The specimerfixtures aredesigned to support the specirmen a stablemanner that
provides bath circulation around the specimen. The s@edixtures are manufactured from
corrosion resistant materials while &VDT displacement transducer measures the change in
length of the specimen as the temperature of the bath is cycledfixithies are designed to
accept speci men $didmétérs ranging frony75 OFTLHO mmi t

The LVDT transducer can be repositioned for alternate height specimensfixtlihe
can accommodate specimens from 170 mn2@0 mm in length when appropriatéixture
CalibrationStandards aresed to determinédnéfixture correction factar
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2.3.5 Heating/Cooling Circulator

The heating/coolingcirculator provides the temperature control and fluid circulation
requirements of the systen€ommunication to the circulator is through the interface electronics
module.
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lll. System Setup

Read and understand this entire manual before applying power to the
Pine AFCT2A /AFCT2C System.

3.1.1 Unpacking
Be sure there is no damage from shippifaentify the following items:

Packaged with the Circulator:

Heating/Cooling Circulator
Serial Communication<able
Circulator Power Cord
Circulator Manual

Packaged with the Wat&ath Assemly:

WaterBath Assembly

Specimen Fixture(s)

Fixture Calibration Standard(s)

Circulator Drain Valve

Brass Hose Fittings witHoseClamps(two each)
AC Power Adapterwith Plug Adapter Kit

USB Cable

AFCT2 Operators Manual

AFCT2 Control Software CD

3.1.2 Machine Location

Vibration can be a problem when making the precise measurements associated wi
thermal expansion measurements. Select a sturdy, level flothrefeystem location, preferably
a concrete floor at ground level. The system should have adequate space available around it
inserting and removing the specimen from the bath. The circulator and water bath can &
arranged in a variety of configuratis. Select the appropriabeientationfor the lab location
selected for the systetaking care not to create kinks or restrictions in the fluid hoses

3.1.3 Power Requirements

The heating/cooling circulator is powered by either a 120v/60Hz/20A or a
230v/50H/10A power source. Verify the electrical power source matches the circulator
requirements listed on the nameplate and is properly grounded and properly fused for tt
circulator requirements.

near water. Connect the circulator, computer, and electronics interface

v Take appropriate safety measures for operation of electrical devices
to electrical circuits protected by ground fault detection devices.
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The watefbath interface electronics is powered by 5vdc provided by a univaa
power adapter. Select and mount the appropriate plug configuration to the AC adapter.

3.1.4 Computer Requirements

Computer: 1 GHz P4 or equivalent, 2 GB RAM, 10 MB Avail. HD Space
Operating System: Windows XP SP3 or later

Monitor: 1024 x 768 resolutiofminimum)

Utility Programs: Microso® ExceE 2003 or later

Select a dry location near the wabath for the computesystemsuch that water draining
from thefixtures when removing them from the bath does not create problems witiotteuter
and electical components See Sectior8.2 for computer configuration andontrol software
installation instructions.

3.1.5 Circulator/Water-Bath Assembly
Remove the circulator and water bath assembly from the packing containers.

At the back of the circulator,

e Connect the drain valve to the circulator drain pdJse a thread sealant on the metal
pipe threads to ensure leak proof connections (i.e.: féfipe or thread compound).
SeeFigure3.1.

¢ Install the brass hose fittings into the circulator inlet and outlet ports. Use a thread
sealanto ensure leak proof connectionSeeFigure3.1.

e Connect the watdpath fluid hoses to the appropriate circulator g@rilet, outlet)

the circulator inlet and the hose connected to the upper tank fitting is

@ It is important that the hose from the bottom tank fitting is connected to
connected to the circulator outlet.

It is unlikely that he hosesvill needshortened If shortening is requiredare should
be taken towoid kinking or pinching the hoses as flow restrictions can cauess of
system performance system damageSeeFigure3.1.
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Figure3.1: Circulator Drain andankConnections

e Conrect the communications cable supplied with the circulator between the- water
bath interface electronids €culatoro port and thdiRS-2320 port on the back of the
circulator. SeeFigure3.2.

e The&efnot e céhneatioreabthe back of the circulaton used SeeFigure
3.2.

e Attach the circulator power cortb the power entry connectidelow the circuit
breaker Confirm the power requirementSeeFigure3.2.

Be sure an appropriate power source is available. Do not use an

@ Check the circulator label near the circuit breaker for power requirements.
extension cord.

REFER T0 OPERATORS MANUA( INDOOR USE ONLY.
BEFORE START-UP.

=

CIRCUIT BREAKER COMMUNICATION PORT

OPTIONAL

O~

REMOTE PROBE

P 53607104163
Votsge 120

Laiagon 13 81 RS-232
Sewt A0 =

it

Figure3.2: Circulator Caonmunication and Power Connections
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3.1.5.1 ADJUST THE WATER-BATH LEVELING FEET

The waterBath has leveling feebn each lego adjust for uneven floors. It is not
importantthat the system be perfectly level but iti#tical thatthe water bath frame bstable
and does not rock. Adjust thankleveling feetas neededy loosening thdéock nut against the
frame leg turning the footo achieve desired position, theecuringthe foot byre-tightening the
lock nut against the frameSeeFigure3.3.

i

Figure3.3: Tank Leveling Feet

3.1.5.2 WATER LEVEL

Fill the water bathto a point above the minimum water level with tap water
(approximately 18 gallons The wder level should b&eptbetween the bottom of the stainless
steel bracket where the temperature probes are mogitéi ni mum Wgtaminhe Level 0
bottom of the stainless temperature probe mounting brgcketp pr oxi mat ely 40 above
mark).

The wate-bath is designed tdully submerge the specimefixture, including the
transducer Check that the water level is above the minimum level prior to the start of each test.
This level is not critical but must be kept above the minimum level indicatetstwesthdixture
remains fully submersed during the tegt. small hole in the brackedlightly higher than the
minimum water leveindicatesa mid-point fill level that will provide room forthe increase in
water level whetlixtures withspecimens arplaced into the bathSeeFigure3.4.
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Figure3.4: Water Level

After the initial fill of water,prior to starting the circulat@pen the drain valve and drain
appoximately 1 gallon of water to help purge the system of air. Close the drain and refill the
tank to the proper level.

Some settling of the tank within the frame assembly is expected as the bottom insulatio
compresses from the weight of the water. Tiisal compression will occur over a few weeks
and has no impact on testing.

3.1.6 Circulator Operation

Once the bath is filled and purged by draining some fluid thrdluglrain valvepperate
the circulator manually to check operation and to setiticelabr internaloperation parameters.
Turn the paver on to the circulator with thiereakerdwitch at the rear of the unmacingthe
circulator in stanéby mode. Press thgoower button on the front panel to start the circulator.
The display will flash witithe current temperature set poititen will display the current water
temperature Setthe temperatureot22C by pressing the knob on the right of the circulator
control panel. While the display is flashing the set point, turn set knob ufli2isplayed.
Press the knob to select this set point. Refer to the circulator manual for detailed circulatc
operation instructions.

3.1.6.1 TEMPERATURE UNITS (°C)

The AFCT2 system us@smperature units afegrees Celsius. Confirm the circulator is
displayingandoperating in°C.

Selecting the Temperature Unit (°C or °F)

The LEDs adjacent to the Temperature Display indicate the unit (°C or °F) used for
temperaturelisplays. To change from °C to °F or vice versa, proceed as follows:

e Tochange to °® Place theCircuit Breaker/Power Switch on the rear of the
instrument in the AOffod position. Pr
while returning the Circuit Breaker/
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e Tochange to °@ Place the Circuit Breaker/Power Switchtbe rear of the

instrument in the AOffod position. Press

an

panel while returning the Circuit Breaker/

All user settings, except baud rate and calibration offset, return to the original factory
defaults when the unit in which temperatu
temperature set-point and various alarm settings should be reset to the desired
values.

3.1.6.2 TEMPERATURE SET POINT (MANUAL OPERATION)

During normal testing a@ration, the temperature set point is controlled via the computer
control software. The circulator can also be operated manually by selecting the desired
temperature set pointThis set point adjustment is not available if the Local Lock Out LLO is
enabéd. See Sectio®1.6.3

Displaying and Adjusting the Set Point

e Press the Select/Set Knob on the front panel. The current set point temperature
will be displayedand the decimal point at the bottom right of the display will
flash, indicating the temperature candbanged.

e Rotate the Select/Set Knob until the desired set point temperature is displayed.

The setting isccepted after either pressing the Select/Sebknsecond time or
will be accepted automaticalgfter a few seconds of inactivity.

3.1.6.3 LocAL LockouTt (LLO)

This feature is used to prevent unauthorized or accidental changes to set point and other
operationalvalues. When enabledcirculator values such as temperature set poictn be
displayed, but not changeftom the circulator front control panellhe Local Lockout feature
does not prevent set point changes entered via the Ri@2&2ceused during normal testing

Enabling/Disabling the Local Lockout
e To enable the local lockout, press and hold the Select/Set Knob until LLO is
displayed(~5 seconds)then releaseOnce enabled, LLO will appear
momentarily when the Select/Set Knglpressed to display the set point.
e To disable the local lockout, ggs and hold the Select/Set knob until CAn appears
(=5 seconds)then release. This action toggles el lockout status from
enabled (LLO) to disable(Can).

3.1.6.4 CIRCULATOR CONTROL SETTINGS

The Polyscienceirculatoris shipped with general purpose wiaing to not use water for
set points below 2AC. This noticeprovides a warning that freezing of the internal circulator
components is possible when operated beld 2dthout antifreeze.

The AASHTO T336 protocol requires tap water with no antifresm temperature set
points of 10C and 50C. There is no heat generating proceisr than the circulator heatend
the system is designed to achieve maximum fluid fltherefore the system is able to operate
with water atthe 10°C (50°F)set pointby utilizing this flow configuration This configuration
providesincreased temperatutensitionperformanceandwaterbathtemperaturainiformity by
maximizng bath waterfluid exchange.The flow rate of approximately 3.gallons per minute
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and the larg water bathalso provides protection against circulator freezinghese factors
specific to this configuration for the T336 applicati@mablethe circulatorto be operated at
10°C (50°F) However,while this freeze condition is not likely under noin1836 operation,
certain circulator operating parametershould be configured to provide proper operational
performance and a level of protection in the unlikely event a freeze condligsoccur.

Table 1provides theroper operating parameteesjuired to operate the circulafor the T336

test procedurelt is critical to apply theesetting directly on the circulator interface using the
contols of the circulatoand function within the circulator control algorithm, independent of the
AFCT2 control software These parameters are internal circulator control values.

Table 1 Circulator Settings MUST be entered on the circulator control panel before
operating the circulator with a 10°C temperature set point. These parameters are
critical to provide protection against circulator damage should a freeze-up condition
occur.

Set thesgarametersvhile the circulabr is running Pess and hold the circulatéaft
front panel button until Hlappears. The setting for the variable identified on the left display
will be shown on the right display. Adjust the valwe turning theright knob. Press the left
button tosave the value anstep to the next variable. If no action is taken after a few seconds,
the display will revert back to normal operation. If this occurs bettogenext parameter is
selected simply reenter the setup menu by pressing and holding thealeél buttonthen step
through the menu to the desired varialfeeFigure3.5

00 20.0 @

Figure3.5: Circulator Front Panel Controls
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Table 1:PolyscienceModel 5350/5360 Circulator Settings

Menu Item Description Default Setting —C]—Rgetl:i'rr]zd
High Temperatur&imit o o
HL Alarm Set Point S0°C 60°C
Low Temperature Limit o o
LL Alarm Set Point 0.0°C ~C
Front Panel High Ambient o o
HA Temperature Set Point 40°C 40°C
, Max Fluid Pressure (psi) . .
FP(psi) Alarm Set Point 80 psi 40 psi
Max Fluid Pressure (kPa)
FP (kPa) Alarm SetPoint 550kPa 2.7 kPax 100
Minimum Flow Rate
FL (gpm) Alarm Set Point 0.0 gpm 0.0 gpm
Minimum flow Rate
FL (Ipm) Alarm Set Point 0.0 Ipm 0.0lpm
Af Auto-Refrigeration 35°C 35°C
rP Remote Probe Status nAP nAP
‘1 Internal Probe Calibration Offset 0.0°C As Needed
Fo Fluid Flow Rate Calibration Gair 6.08 6.28
coefficient ' Factory Setting
PC Communication Baud Rate 96 96
. 8
Ct Chiller Type 8 Factory Setting
, h0O0
Fb Fuse Bits h0O0 Factory Setting

Shortly after changing the circulator LL parameter to Thele 1setting 7°C), an ELL
Low Temperature Set Point message will be displayster all settings have been appligedrn
the circulator offwith the front powe switch then back omo apply the new low temperature set
point unitswhich will clear this message.

3.1.6.5 CHECK FOR LEAKS

Once the circulator settings are applied, continue operatingrihéatorto confirmthe
system is leak free. Be sure the threaded ftonnections and hose clamps are secure. The bulk
head fittings on the tank may have loosened during shipment. Remove the &ftésp panel
(four screws) to view inside the frame and check these fittifggure 3.6 is atop view of the
tank assembly with the top access panel removed showing the hose connections to the tank
through bulkhead fittings. The bulk head fittings must be tightened with the externa(tank
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exterior) which is a left hand threadurn countetclockwise to tighten) Replace the access
panel with the texture side up.

Figure3.6: Tank Fittings
If air bubbles are present in the circulation stream after the system has been allowed

operate for a while, it may be an indication of a leak in the circulation system drawing air intc
the pump circuit. Watch closely to determine the location of the leak.

3.1.6.6 ' TEMPERATURE

The AFCT2 system uses anternal temperaturprobe to control the fluidetmperature.
If desired, this temperature can &djusted to match that of a traceable standard through the
circulator parametef°l). The (‘1) parameter can be set up#8.9°C. See Sectior.3.2 for
instructiors on calibrating circulator temperature.

3.1.6.7 STANDBY MODE

Before beginning a test, the circulator must be ON or in STANDBY mode. This will
permit the software to operate the circulator as required. Theatwcus$ returned to standby
automatically when the test is complete and may be left in this mode when not in use.

3.2 Software Installation/Configuration

3.2.1 Installing the AFCT2 Control Software

The Pine AFCT2 Installer should start automatically when the CBDserted into the
computer system. If the installer does not start automatically, start it by edickiag the file
named "setup.exe" in the root folder of the Chis routine will install the control program and
the required driver files needed tbe various system components.

A WindowsE syst em CWindodssystemBRaru.exée dwi i | C
during the installation. Do not close this window. It will close automatically when the
installation is complete. The programs will be installethenfollowing order:
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1. Pine CTE Program and LabView support fi{@equiredrolder:C:\Program
FilesAFCT2 Do Not change this folder name!

2. USB to RS232 Communications Drivers

3. Measurement Computing InstaCal programedquiredrolder:C:\Program
FilessMeasurement ComputikigAQ) Do Not change this folder name!

DO NOT CHANGE THE DEFAULT INSTALLATION FOLDER NAMES OF ANY OF THE
PROGRAMS INSTALLED WITH THIS SETUP!!!

3.2.1.1 "UNKNOWN PUBLISHER" MESSAGE

The following message may be displayed during software instaltatido you want to
allow the following program from an unknown publisher to make changes to this computer?"
Select'Yes" to continue Remove and store the AFCT2 Control Software CD.

Re-boot the systemafter the installation is completed.

3.2.2 Configuring Microsoft® ExcelE

Microsoft® ExceE must be configured properly to work with the Pine AFCT2 program.
Start theMicrosoft® ExceE program.

ExceE 2003

From the menu sele@bols, Options

Click on theSecurty tab.

Click on theMacro Securitybutton.

On theSecurity Levelab select.ow.

On theTrusted Sourcetmb selecfrust access to Visual Basic Project
Click OK, OK to dismiss the setup dialog boxes.

ogahwNE

ExceE 2007

Cl i c koffitehbattori therExcelOptions

Click on theTrust Center

Click the Trust Center Settingsutton.

Click the item labeledlacro Settings

CheckEnable all macros

CheckTrust access to the VBA project object model
Click OK, OK to dismiss the setup window.

NookwNE

3.2.3 Program Folder Access Settings

This procedure must be followed if tkemputer is connected to a network with sharing
and security enabled. If theurrent useror if the user who will be running the CTE system is
NOT anAdministratoruser perform the following steps:

1. UseWindowsE Explorer to navigate to the folder named
C:\Program FileSAFCT2

2. Rightclick on the folder and selePropertiesfrom the menu.

3. Click on theSecuritytab.

4. Click theEdit button undetJser/Group Name@NindowsE 7 only).

16-FEB-2011 page22 LMAFCT2 Rev021611



Pine Instrument

5. From the list ofGroup a User Nameselect the user or group who will be
operatingthe CTE system.

6. Check theFull Control checkbox in théllow column.

7. Click OK. (Click OK again for Window& 7).

3.2.4 Computer Power Settings

The testing procedure takes approximatelyhburs to complete two segments. During
the test, data is saved to a file on the hard disk and the testing protocols are executed. T
computer power setting must be configured to prevent the computer and hard drive from goir
into standby during the teas this will cause the loss of data and the test will not be completed.
The details of how toanfiguret hese system settings wil/ V &
version is being used.

Set the power configuration on the Windéwss y st em t o tnhoe PfioAn e
scheme which will prevent the system from hibernating or turning off. It is ok for the monitor to
turn off after 20 minutes as this does not disrupt the testing sequence.

3.2.41 WINDOWSE XP POWER SETTINGS

For a WindowsE XP o0 peroa thé degktops seledt properties, i
sel ect Screen S&wel tt@abappglhyent lseel grca Paver c o
Schemeab, choose thalways Orpower scheme. Séagure3.7

Right-click on the Window& desktop

SelectPropertiesfrom the menu.

Select theScreensavetab.

SelectPowee

Choose thlways Ormpower scheme. Séegure3.7. TheTurn off Monitormay be set
to after 20 minutes

SelectOK to apply the settingdhenOK to exit

arwnE

o

Figure3.7. Computer Power Settings

16-FEB-2011 page23 LMAFCT2 Version021611

























































