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| nt r odrnuct i

A.l1Unpacking

Retain all cartons and pticikksanme mdattiean al
damage has occurred during shipping, notif
carrier 1immediately. I f it i s Alelicekssary to
packing materials for inspection by the ca

A.R2Standard Users and Passwords
Every BBR3S is programmed with the thre
setting has a corresponding password and s
the table below to | ogin and operate your
User Nam Passwor g Per mi ssi ¢{
Operator beamt est Login

Setup Test
Run New Test
View Ol d Tes
Veri fication
Calibrate
Calibration
Moni tor Syst
Language

Def ault Login

Setup Test
Run New Test
View Ol d Tes
Veri fication
Calibrate
Calibration

A.BWar r alnnfyor mati on
Al new ATS syesdewist mara® wdi pponty. Units
against defective partcalaegeaonr kmamshhe ¢a



shi pment. Please see APPENDI X A of this mai
warranty.

A. 4Af ter Sal e Support

I f there are any questions concerning t
contact the ATS nSegaftri wiec eD@gptas gt anec o m

Befemai, imlgease obtain the software rev
number fumim @dshedata tag. A sample data tag
be completed with the unitdés information f

to give a complete description of the prob

NO. |

A= e[ ]

APPLIED TEST SYSTEMS
THE MARK OF RELIABILITY

PH HZ |

DWG |

Figur e-AAS4 Shmpl e Da



Saf ety

B.1For Owners, Operatocres, and Mai n
All ATS equipment is designed to be ope]
safety. This manual uses note, caution, an
attentimpoprt@ant operational and safety info

Readdaunderstand all

manual before
regarding the
Service

Read and f ol

damage,

B. 2Cauti ons

Read and

Use caution
by wearing
mai ntenance

Obey all

P = I

installing or
operation of
Depdr t7elnt2.88t 1212

| ow
i nstructions can
per sonal

when working with | iquids a
protective clothing, and f ol
procedures describedls$sn the

nati onal and

instructions and s
operating your
the unit or i ns

t hese
resul t i
injury o

i mportant instruc
n permanent damag
r death.

& Warnings

under st and faeltly ipnrsetcrauucttiioonnss |[ains

manual before installing or operating vy
regarding operation of the wunit or inst
Service Department.

Thoroughly understand the safety featur
equi pment. This manual wil/l provide ope
general procedures. Be familiar with <co
good judgmentthAl spproepfremattetomanual s f o
component safety manual s.

| oc al electric co



- e @

Handl e the BBR3S carefully. Avoid droppi
Damage heachi ne ma¥y deepping and jarring
Dangerous high voltages present. Do not
gain access to areas where yowangre not

posssbteicing to qualified service pers
njury to the operator could occur if o
foll owed. Follow all steps or procedure
accompanying document s.

FI ammabl e vapors may be emitted from ba
ventilated area. Do not smoke or wuse an
to fluid manufacturerés documentation f
specific precauti omngs ufscerd.t he bath fl uid
Do not submerge hand and arm in extreme
attempt to pull the drain plug when the
temperature is extremely cold Extr emel
Use caution when handling air hoses dur
mai ntenance as contents wil|l be under p
Handl e | oad cell with <care The | oad ce
[ put on its side with the | oad nose a
tightened.

Handle the refrigeration hose with care
damaged i f 1t is twisted or pulled, esp
move the iroenf ruingear autnl ess it has been tur
hours and has reached room temperature.



dd ddde

Prevent damage tb.tNeveoobpegatuae the co
ambient temperature is higher than 25AC

The cooling phatedhwvehdi tvealtled area, on
| east Ssi X inches above the floor and no
BBR3S.

Carefully place the calibration weights
Linear Variable Differential Transducer
become inaccurate or even permanently d

Avoid damage to the Confidence Beam. Do
Confidence Beam for an extended period
beam to bend and could result in inaccu

fore energizing the electrical power

rn off alll power switches and place a
position. Check that your power source

r-rgeot ect ed. Use apppoepriscabaspgdwepon vy

FLAMMABLE CHEMI CALS may be |l ocated with
may result in severe injury. Refer to m

10



System Overview

C.1 Equi pment Parts

Front of Uni t

pppppp

> =
A

Figure-FC.oln.t1 of BBR3S Uni't

1. LOAD Regul atcb5. Touch Screen
2. Power I ndicaté. USB Port
3.ZERO Regul atc7. Leveling Fee

4 Load Fr ame 8 . Chill er

11



Back

Figur e-

of

ZERO/LOAD BEARING
=

D ©

N7

|
MAGNETIC STIRRER

SPEED
By
TORQUE

T

IMMERSION PROBE

CHILLER RTD

B&.ckk. BBR3S Uni t

Cabl

Chi

.Load

e

Net wor k

/I Eth 5.Air Bearing C

USB Connecti oo 6 .Air Connector

Fr ame EI 7 .Uni t Power

S

er

RTD C
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L o aklr a me

Figure-L®.ald. 3Fr ame

1LVDT Shaft 7LVDT Housing
2Weight Pan 8LVDT
3Gaging Disk 9AIi r Bearing
4 Bearing Air Suppl $¥0Uo aCdo nGerloll
5Lamps l11l1Load eNos

6 Shroud

13



Tank I nterior

Figure-T@G.nk. 4

1 .RTD
2 Magnetic
3.Drain

Gauge Kit

1.2 6. Anvil Adapters

2 .L 7 NoiCompl i ant Beam
3.100g Weights 8 *Crack Seal ant (CS)
4 .St eDp sk Compliant Beam

5 No«€ompliant Beam

*Optional with Cre



C.2 ProductonDescripti

The ATS Bending Beam Rheometer 3S (BBR3:
st aotteheer t means for testing the flexural <creep
binders in a temperdadtAuQ.e Trhainsg et efsrtoirm g0 itso i n ac
Strategic Highway Resear ch Fr0o2gr aAmhA S(HSTHORP) Te s'f
Designat3dibomMABHIT O TP 87, BS EN14771, and ASTM

BBR3S6s design does not allow for it to perfo
those specified in this manual

The BBR3S rtodstf umacnti on amdegaetrataedgbiysit Wondow
based and records the | oad, deflection, and t
When tests are not being performed, the softw
including graphs, raw data tables, and test a

The BBR3S is a fully integrated, mora:l ari zed

Maj or Components
T Base Uni't
T Load Frame Assembly
T BBR3S Software

1T Mechanical Refrigeration Uni't
Accessory | tems

T Speci men Mol ds (5 Mol ds)

T Confidence Beam

T Step Di sk

T Load Cel l Calibtafram sedmgadys 24)

T Crack Seal ant Specimen Mol ds

T Noi«€€Compliant Beam

T Crack Seal aRompCBEapnNoBeam

15



Product Specifications
Load Frame Cons|lntegral stainless steel, fr
Loading Shaft Pll#iswtainless steel with blun
Variable test range from 0 t
Test Load System maintains requmN e(d0 .t5e
throughout test cycl e.
) Cycle timesad,orr pa®every, and
Test Cycle Ti me _
compl etelypadoppstatbder.
Load Cel | 500 g (tempmpensateed)
Mechanical Over|Standard
Testing Temper al0 #dAC (BRAR)
Temperature Mea|Platinum RTD
. 115 VAC, 510/p6h0 Hz, 2 A or 230
Power ReqU|remeA
i 60 PSI I nl et Pressure (414 k
Al r Pressure _ ~
Particle of 5 Om
Test Wei ght s Cali brated and traceable to
Rating | P20 Enclosure rating
3 mm (0. 11&tian)nlreasdi 8L eel sp
Sampl e Supports _
(4.00 in) apart
) 0.256i.B5 mm) calibrated rang
LVDT Displ aceme _ _
throughout testing and verif
Largescareen display of |l oad,
temperature provides ease of
Data Displ ay di splacement, loading, and t
during the test -glyatltee @ rcadnl de a
needed f owire@asy vVvie
Tank Liquid Vol 1.5 Gallons (5.5 liters)
Wei ght 150 1| b.
) ) BBR: 24 in W x 26.5 in D x 2
Di mensi ons _ _
10.5 in W x 20 in D x 9.25 i

16



Environment al Condi tions
The BBR3S is designed for use in an industry/

environmébase Uhet should be placed on a cl ean
connecting mechanical refrigeration unit near
should be placed 6 inches above the floor and

tripping hazard.

The Bending Beam Rheometer 3S (BBR3S) shoul d
in an ideal setting:

f Temperature of 15A C to 35A C
T Relative humidity should not exceed 75%

T Air Pressure of 75 kPa to 106 kPa

f No hfardst, percolating water rain, sol al
T I'nstallation category I
T Pollution degree 2

Load Fr ame
The |l oad frame is -poi nihdlepadidrqptde hiree desi gn
up to 4500 mN (459 g). The |l oad frame may be

may be used in ambient conditionssavliihreg | oad f
dsign, rigid constructimat erainal corrosion resi
The |l oad frame is constructed ofststangikesBVEt
uprights that are designed to be dimensionall
control. The | oad fr amef Icooantsiinsg sl ooaf dianmng isnht aefgtr
bearing to permit specimen | oads in the range
provides reliable and acwpdofi NomMing with an a
The | oad frame is constructed with a horizont
unit to provide supports to suspend the | ower
The upper part of the |l oad frame itsheoweemrdt d
easily view the top of the |l oading shaft. Thi
pan for easy calibration of the | oad cell and
(LVDT). Two Isdwrweiaghyt cpmdn br atnido nt hoef Lti nee alro ava
Differenti al Transformer (LVDT). Two | ow volt:
base of the | oad frame in order to illuminate

17



The | oad ddeamepisef man LVDT shaft, weight pan,
cell, and adapter. A met al pl ate cover i s moul
serves to protect the | oad cell from splashin
movement a&acat ndheel o

Speci men Support

The bottom half of the | oad fr sme poansi sdtess i agfn
for alignment of the specimen. These speci men
and are fixed 102 mm apart from each other. T
are approximately 127.00 mm x 12.70 mm x 6. 35

Resting omheeacwi bdstspeci men supports are two
Cl1.)8 During crack sealant testing these anvil
STRAI GHT UP on the adapter and pbkelilogdifrafme

be removed from the bath and all owed to warm
the anvil adapters.
The speci men supports and | ower portion of th

submerged intempecanstrant |l uid bath during the
provides a buoyant force that coeumterbal ances

Picture Comin

Figure-L@®ald. #/rame Without Anv Figur eilCaald 8Fr ame

Anvil Adapter
Air Bearing

The BBR3S incorporates an air bearing to prov
air bearing control sysG@®emP3ldq4Ud8r P aa wmoms mam

18



clean and dry air supply, @ Class 3 Quality m

air bearing is congmredil ®idomyaiar sreedgwlfathorgs | o«
panel of the base unit.
Li near Variable Differential Transf or me
The LVDT is calibrated between 0 and 6 mm and
|l oad fr ame asfsleombtliyng Acdmreerod i s attached dir
measures the displacement of the specimen as
Load Cel |
The | oad cell i's atyppeciwibh S00agnamatcge203 m
't i s constructed of stainless steel tetpreve
procedures.
CAUTI ON: The | oad cell can be easily da
| oading and excessive torque. Use caut:i
when the | oading shaft is attached. Rem
|l oad frame on its siplieng.especially befo

Resistance Temperature Detector (RTD)

The RTD is a platinum device that measures th
connected to the chiller and relays the infor
software. 1t is mounted in the BBR3S bath dir
Computer Contr ol System Software

The computer control system software provides
WindowsE environment with touchscr @e@mwnaccess.
menus, button selections, and data entry text
informati on

The base unit contains an integratedupet $enal
softwar e. During operation, the software coll
sensors on the | oad fr ame. During tests, the
unl oading. The software is organi auecd sao al | t
particular test is stored internally.

Mechani cal Refrigeration Unit (Chiller)
The refrigeration unit (chiller) is an i mmers
sub ambient work in | iquid batchhsstlathtmaiemtpeaeirm
using the unités temperature controller and t
single stage refrigeration system is equipped
refrigerant through the cooling probe | ocated
Refer to the separate manufacturerodos | iteratu
safety, operation, and maintenance of the ref

19



WARNI NG: Refrigeration unit (chiller) w
r

extremely cold. Do not submerge hand o
Do not attempt to pull the drain plug w
the temperature i emextyreméldyftaoald. mBEyt c

frostbite.

Accessories

Speci men Mol ds

A specimen mol d sipsecuisneedn st.o Eacehatmneol d consi s
aluminum bars of various sizes, three mylar s
mol ds are supplied with the BBR3S.

Confidence Beam
The BBR3S comeGomplkihamat NB@eam and a Crack S

Compliance Be@omplThand&denBeam inBeas|l snhgéeh bhat:
the same di mensions as a specimen. This beam
when verifying and calibrating the | oad cell

The Crack SearmmintamMoe Beam i s the thicker of t
only for Crack Selant tests.

Step Disk
The step disk, 3 howmr umsekli galreé n@ad VT
verification. It has five positions containin
include a zero g
5, and 6 mm. The

aging and four subsequent ste
se steps are | aberhm)d, oBh (themmd)
(6
t

C (5 mm), and D mm) . This provides the 6 m
AASHTO specifications.

Load Cell Calibration Weights

Four 100 gram and two 2 gram |l oad cell cal
BBR3S. These weights are placed on the | oad f
verification. The weights are also used to ca

complei.anc

Fi gur e-BB.RI3.S9 St ep

20



Control s

l nternal Control s
Five I nternal Controls are | ocated inside
when viewed from 1I.h}e0 fTheade (drdagtturocelys saerte.

Figure-CnledBfal Control s

1 LNE PRESRERBEJLATAORe | ine pressure
positioned on the LEFT inside t h
at 60 PSI

2. AMP CI RCUI' T BRIEAWKIERReSs over curren
for the electronics of the BBR3S
should be i n the UP position to

BBR3S.

3. DCPOWER SUPPhYs supplies DC power
to operate the computer, touch s
operating systems of the BBR3S. .
modul e indicated that the power
supply i1is in the desired range.

4 BEARI NG PRESSURE REIG&JLRAEORI ng
pressure regulator iIis |Iecated to
pressure regulator, and the bear.|
20 PSI. Verify the settings i f n

21



5.L.0B CONTROL SOLENDODSWI tVAhLYE cont r c
the air flow to the | oad frame a
and Load Control Val ves on the f
seup and testing.

Data I nstruments
The Data I nstruments box and Signal Condi t
SolStdat e Relays, are all/l | ocated on the RIC

viewed from the front 19fllt he unit (see Fig

4
2 6
1
3 5
Figure-BDattalllnstruments
1. DAA ACQUI SI TiiDONgiBBOXzes the amplif
from the Load Cell and Signal Co
sends that i nformation to the PC

signals from the BBR3S Computer
to the Solid State Relaysbabhope
heater, and | oad control solenoi
2.L0B CELL SI GNAL CONDI TiIR@NER vMGD U |
and conditions the output of the
amplified voltage output to the

3.LVDISlI GNAL CONDI Tl ONIERRe cMeODWdsE and

conditions the output of the LVD’
supplies an amplified voltage ou
Box.

22





















































































































