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Ay INTRODUCTION/INSTALLATION

The miniAV® Automatic Viscometer

The miniAV ® Automatic Viscometer is designed to automate the time-
consuming sample testing and cleaning operations required for determi-
nation of kinematic viscosity in accordance with ASTM D 445 specifica-
tions. The operator places the test sample(s) in small vials in the sample
holder(s), enters sample identification information from the computer
keyboard, and initiates testing with software keypad commands. Without
any further operator involvement, the miniAV determines kinematic
viscosity and cleans the capillary tube(s) in preparation for the next test.
All pertinent test data can be saved to a computer database for future
retrieval and reporting.

Manual This manual is designed to provide the operator with information about:
B VISCPRO® software installation and operation
B MiniAV equipment, installation and operation

B Calibration, service and maintenance procedures

Applications MiniAV instruments are appropriate for many kinematic viscosity
measurement applications in
R&D laboratories, refinery
quality control laboratories,
blending plants, and independent
testing laboratories. The miniAV
is ideally suited for the analysis
of both transparent and opaque
samples. A variety of materials,
such as used oils, marine fuels,
residual fuels, and crude oils can
be tested with ease.

Precision Precision for the kinematic
viscosity determination of the
miniAV equals or exceeds that
specified in ASTM Method D
445, This method is required by
the Society of Automotive
Engineers (SAE) Engine Qil
Viscosity Classification SAE
J300. The miniAV™
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Measuring kinematic viscosity

Units of measure

Methodology

Manual viscometers

Automatic viscometers

miniAV tube characteristics

NOTE

Safet:z cautions

Kinematic viscosity is a measure of the internal resistance to flow of a
fluid under gravity with the pressure head being proportional to the
density of the fluid. For any particular viscometer, the time of flow of a
fixed volume of fluid is directly proportional to its kinematic viscosity.

An accepted unit of kinematic viscosity is one centimeter squared per
second, which is called one stoke. The centistoke (which is equivalent to
1 mm2/s) is the unit of measure most frequently used.

ASTM Methods D 445 and D 446, included with this manual, describe
appropriate test methodologies and instruments for glass capillary
viscometry.

Sections 9-11 of ASTM D 445 provide detailed instructions for using
manual viscometers. ASTM D 446 suggests a minimum flow time of 200
seconds for nearly all the glass capillary viscometers (see tables in ASTM
D 446).

For automatic viscometers, ASTM D 445 Section 6.1.2 states, “Auto-
mated apparatus may be used as long as they mimic the physical condi-
tions, operations or processes of the manual apparatus they replace ... The
automated apparatus shall be capable of determining kinematic viscosity
of a certified viscosity reference standard within the limits stated ...”

Thus, automated viscometers can be used with flow times less than 200
seconds, as long as the kinetic energy correction and precision require-
ments are met.

Each standard miniAV viscometer tube has two bulbs, each of which has
its own calibration. The normal flow times for each bulb are 40-400
seconds. Each tube has a hundredfold measurement range (for example,
range from 2-200 cSt or 20-2000 cSt for each tube).

CANNON® Instrument Company has not recommended the use of longer
flow times with the miniAV, as shorter flow times allow greater productiv-
ity. With longer flow times, the sample throughput would be significantly
reduced. However, the viscometer and software design does permit
longer efflux times (up to 600 seconds) as desired by the user.

Please observe the following safety procedures and notices for proper
operation of the miniAV:

B Do NOT lift the unit by the side panel “ears”. Always support the
unit from the base when moving or lifting.
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General Caution

A\

Hot Surface Caution

Protective Conductor

AWARNING

~ MAINS
AC Power Input Symbol

B Make sure that your unit is operated only by qualified personnel.

B Make sure that you read and understand all operating instructions
and safety precautions listed in this manual before installing or
operating your unit. If you have questions regarding instrument
operation or documentation, contact CANNON® Instrument Company.

B Do not deviate from the installation, operation or maintenance
procedures described in this manual. Improper use of the miniAV
instrument may result in a hazardous situation and may void the
manufacturer’s warranty.

B Handle and transport the unit with care. Sudden jolts or impacts may
cause damage to components.

B Observe all warning labels.

B Never remove warning labels.

B Never operate damaged or leaking equipment.

B Never operate the unit without appropriate levels of approved bath
fluid in the bath.

B Do not fill the bath vessel higher than the cold fill level.

B Unless procedures specify otherwise, always turn off the unit and

disconnect the mains cable from the power source before performing
service or maintenance procedures, or before moving the unit.

B Never operate the equipment with damaged mains power cables.

B Refer all service and repairs to qualified personnel.

In addition to the cautionary statements listed previously, additional
cautions may be posted throughout this manual. These cautions, identi-
fied by the caution symbol (see left) indicate important operational
procedures. Read and follow these important instructions. Failure to
observe these instructions may void warranties, compromise operator
safety, and/or result in damage to the miniAV unit.

Hot surface cautions may be attached on or near hot surfaces of the
miniAV. Avoid touching hot surfaces, particularly when operating the
miniAV at bath temperatures exceeding 50°C.

The Protective Conductor Terminal symbol is used to indicate required
ground connections for your instrument electrical supply.

When supplying power to this instrument, ensure that the protective
ground (earth) terminals of the instrument are connected to the protective
conductor of the (supplied) line (MAINS) power cord. Use only the
manufacturer-supplied power cord, which should be inserted in a socket
outlet (receptacle) which is also provided with a protective ground (earth)
contact. Do not use an extension cord (power cable) without a protective
conductor (grounding).

The ~MAINS symbol indicates instructions or connections for the AC
power supply. The AC Power input must match the electrical specifica-
tions listed on the label on the rear panel of the instrument. The supplied
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(O)

AC Mains power cord must be attached to the connector labelled
~MAINS. This connection serves as a means of disconnect and should be
readily accessible.

The (O) symbol indicates the OFF position for the electrical switches for
your unit (AC Mains or accessories).

Supply OFF Symbol

Hazardous materials

Seecifications

Routine miniAV operation may require the use and handling of hazardous
chemicals and solutions. CANNONE® Instrument Company strongly
urges the operators and technicians working with the miniAV to take
proper safety precautions when working with these materials. These
safety procedures can be found in the Material Safety Data Sheets which
accompany the solutions.

miniAV Specifications/Compliance

Part # & Electrical

miniA Model # 9725-A80: 115 wolts AC, 50/60 Hz
miniA Model # 9725-A81: 230 volts AC, 50/60 Hz
miniAV Model # 9725-A82: 100 volts AC, 50/60 Hz

miniAV Dimensions

254 mm wide x 264 mm deep x 518 mm high (10 x 10.5 x 20.5")

Power Supply Dimensions

330 mm wide x 356 mm deep x 159 mm high (13 x 14 x 6.25")

Weight

miniAV bath unit: 14 kg (31 Ibs); Power Supply: 11 kg (24 Ibs); Waste Receiver: 6 kg (13 Ibs)

Shipping Weight

51 kg (113 Ibs) with all units/accessories

Operating Conditions

15°-30°C, 10%-90% RH non-condensing, Installation Category 11, Pollution degree 2

Fuse Rating 115V & 100V Units: M 250V 8A, 1-1/4 x 1/4", 230V Unit: M 250V 4A, 1-1/4 x 1/4"
Compliance CE Mark: EMC directive (89/336/EEC); Low voltage directive (73/23/EEC); HI-POT (1900
VDC, 60 sec.)
Installation

MiniAV setup can be accomplished in just a few minutes by following
the instructions below. Use the diagram on the facing page to assist with
the setup. Fill the miniAV bath per the instructions in Chapter 5.

Required installation components

User-supplied solvent container w/ G38 threads for lid
CANNON®-supplied Nalgene® waste bottle with lid

Waste Receiver Assembly

Blue transparent Vacuum line (6 mm FEP) EEEEEEmEEESn
Pressure and Solvent lines (1/8” FEP) ————————
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Power Supply unit

RS-232 serial cable

DC Power cable m—————
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ACAUTION When moving or positioning the miniAV unit, do not lift it by the side
panel units (“ears”). Hinges on these modular components are designed
for easy removal. Always support the miniAV unit from the base.

Vacuum Pump unit connections

Bath unit connections
]

Use the 1/4” blue opaque polyethylene tubing to vent exhaust from
the Waste Receiver Assembly Exhaust port to the user ventilation
system.

Use the 6 mm FEP tubing to connect the VVacuum Port to the bath unit
Vacuum connector.

Use the Waste Receiver Assembly power cable to provide AC power
to the Vacuum Pump from the female Power Supply Vacuum Pump
AC connector.

Use the 1/8” FEP line to connect from the Solvent A fitting to the
user-supplied solvent container. Insert the end of the solvent tube
through the bottle cap (see NOTE below) and screw the 20-micron
filter onto the tube end. If using two solvents, do the same for the
(optional) Solvent B fitting.

NOTE CANNON provides two G-38 reagent bottle caps for user solvent con-
tainers.

Use the 6 mm FEP tubing to connect the 6 mm Waste Vac port to the
6 mm Waste/Vacuum fitting on the waste bottle lid.

Use the 1/8” FEP to connect the Pres[sure] barbed fitting to the Air
Out barbed fitting on the Power Supply unit.

Use the RS-232 cable to connect from the RS-232 port to the com-
puter connection. For multi-unit RS-485 connections, see APPEN-
DIXA.

Use the 6 mm FEP union to connect the protruding 6 mm FEP waste
tube from the bath unit to the 6 mm FEP tubing. Then connect the
other end of the 6 mm FEP tubing to the 6 mm fitting on the Waste
Receiver lid.

Use the DC power cable to connect the bath unit DC IN to the DC
OUT on the power supply.

Use the MAINS power cord to connect the Power Supply to the
MAINS power outlet matching the voltage specifications on the
Power Supply rear panel

VISCPRO® for Windows® XP®

VISCPRO® is a powerful software product designed to provide a generic
instrument interface for controlling and operating your CANNON®
instrument(s) via computer. All instrument functions necessary for testing
are controlled via computer. VISCPRO® also includes reporting/analysis
modules for processing and displaying sample data.
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Installing VISCPRO® software

To install the VISCPRO® software, follow the instructions below in the
sequence presented. Make certain that you complete the sections on
checking instrument settings and initial calibration data. If you encounter
difficulties at any stage in the installation process, call CANNON®
service at 814-353-8000.

Computer requirements

Consult CANNONE® Instrument Company at 814-353-8000 for current
computer specifications. The computer should be a PC with a working
version of the Windows® XP® operating system installed.

Windows® XP® installation

1. Turn on your computer. Wait for the Windows® software to load.

2. Insert the VISCPRO® installation CD-ROM into the disk drive. If the
installation program does not begin automatically, click the Control
Panel option from the Windows® Start Bar. Then double-click the
Add/Remove Programs icon and follow the Windows® prompts to
complete the installation procedure. The executable file for
VISCPRO® software installation is SETUP.EXE.

Installation actions

The installation program will:

B create a directory for your program files. The default directory is
C:\Program Files\Cannon Instrument\VISCPRO.

B write SETUP information to the Windows® registry.

B copy the software executable file and other necessary files to the
directory you specify.

B update other files in your Windows® directories to versions fully
compatible with the current VISCPRO® software.

B place a shortcut icon for the VISCPRO® executable file on your
Windows® desktop.

B place a copy of the VISCPRO database in the appropriate directory
for your operating system (see table below). The installation CD-
ROM copy of the SAMPLES.MDB file contains initial factory
calibration data unique to that instrument.

Operating System

Default Data Directory (recommended)

Windows 2000, XP

C:\Documents and Settings\All Users\Application\Cannonlnstrument\ViscPro\2.0\

Windows NT

CAWINNT\Profiles\All Users\Application Data\ Cannonlnstrument\\ViscPro\2.0\

Windows 98, ME

C:AWindows\All Users\Application Data\Cannonlnstrument\ViscPro\2.0\

Windows Vista, 7

C:\ProgramData\Cannonlnstrument\\iscPro\2.0\

NOTE: You can also search for the samples.mdb file on the C:\ drive to locate this information for your specific computer.
If directories are not visible, make certain the "Show hidden files and folders" option is selected for your viewer.
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Runninc_y the software

the VISCPRO Il icon

Title Bar—
Menu Bar —

Sample
Input
window —

Status bar —

Analysis

Provide power to the miniAV instrument, and verify serial connections to
the computer. To load your newly-installed VISCPRO® software, double-
click on the VISCPRO® icon on your Windows® desktop (Windows®
NT® users can click Start/All Programs/VISCPRO/VISCPRO 2.0).

If you received a configuration disk with your installation package, the
software may have already been preconfigured with instrument settings
unique to your laboratory, including instrument type(s), tube range and
serial #, and calibration constants. In a moment, we will verify these

settings. The image below demonstrates a typical screen configuration:

L2 VISCPRO (Manager : Manager )
Main  Analyses Configure  Service ‘Window  Help

L2 MiniAY : COM1

T Mmoo
_ Machine Stalus

Ready

Measure Kinemnatic Wscosiky:
Mo action

Trap Statug

Mo action | Untraitied Sensos

Mov-action Taiget Temperature | 40,00 C
Mo action
NG ActigH Current Temperature ;| 40.00C
Mo action

Mo action

M actinn ki Temperature Calibrated | o

Sensorg Trained | o

(F2 - Edt Sample 1D (FS - Set or Configurs Action) (CTRL Page Down - Machine Skatus View)

M Dynamic testing. CAY Data Table . e P

Sample I | TOL | Bulb | KWimmds) | Known Ki(nms)

Temp(C)

window

Status bar—

Idl=

The VISCPRCP primary display

The VISCPRO® primary display window is framed on the top by the
VISCPROQO® title bar and menu bar, and on the bottom by the VISCPRO®
status bar. The application window can be user-configured to include child
windows (Sample Input or Machine Status windows, Analyses) which can
be opened and closed independently. The Sample Input window describes
your CANNON® instrument and provides controls for running tests. The
Analysis window presents data from miniAV tests.
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el MiniAV : COM =01

Minisn (1001

AE0 | | | e - _Machine Status.
Sample I | Sample_actian [ ~ Mot Ready
{13 Samplel Measure Kinermatic Yiscosity T Eheck=Sulehisontakes
21 Samplsz Measurs Kinermatic Yiscosity

(3) Samples

ratic Wiscosity S
2 ran Status
[ Untraine: d Sensors

[&5] Poackion

i Horaction Target Temperature: | 40,00 &
7 Mo ackion
[ Mo action i Current Temperature ;| 40.00 C
(=¥} Mo ackion

{10y Mo ackion

F111 r Finn e Temperatuie Calibrated © &

Senszors Trained © G0
mon | mvss || || e |
Wiash Tubes ‘ Sawe D= ‘ Restare IDs J

(F2 - Edit Sarmple 100 (FS - Sst or Configurs Action) (CTRL Pags Down - Machine SEakus Yisw)

_Bulb | kvimmz/sy | knownkwmmzsy | Tewpesy | 0 js) Enown Evimm2isy

Seneral CORT Th o hlini 21 CORT 2ho MiniAN2 I Mlatching

The Sample Input window

NOTE If the Sample Input window does not appear when the software loads, click
View Instrument from the Main menu, then click the desired instrument
group (type of instrument, e.g. miniAV, CCS, AV-2100) from the list of
available instruments and click OK. If the Available Instruments list box is
blank, your miniAV instrument may not be on-line. Check cable connec-
tions and make certain the unit power switch is ON.

- Dynamk teshng CAY Data Table

Sample ID TOL | Bulb kx(mm2fs)

Kniown k3 {mm2js) Temp(C)

The Data Table analysis/report window [displays data from completed tests]

Checking canfigurat:ion

Initial configuration
The installation CD-ROM copy of the SAMPLES.MDB file contains
initial factory calibration data unique to that instrument.
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NOTE

Configuration protection

Logging in

If you wish to restore the original configuration, archive your sample data
before doing so (see Chapter 13 for information on using the Database
Manager software). Then copy the original SAMPLES.MDB file from the
CD-ROM to the database directory corresponding to your operating
system (see table, previous page).

Follow the procedures in the next several sections of this chapter to
verify/edit the instrument and calibration settings to ensure that they
conform to the actual characteristics of your CANNON® instrument.

It is not necessary to log in to view current instrument settings. However,
to change the configuration settings, you must log in to the security
system as a manager. The software is installed with a default Manager
account. This account has no password, allowing any operator access to
manager-level software functions as long as the password is not acti-
vated/changed. If you would like to engage the full-release security
options, see Security Options in Chapter 4 for instructions.

1. Use your mouse to click Main from the VISCPRO® menu bar.

2. Click Log In from the Main menu options.

3. Click on the EI (arrow) on the right side of the User Name: list box
to display the list of registered users.

4. Click Manager. Do NOT enter a password unless you have previ-
ously set up the Manager account with a password.

Log In
dzer Mame :
]
Pazzwiord : Cancel

5. Click OK. The Log In window will close automatically and you will
be logged in as management personnel.

Checking Instrument Settings

1. Use your mouse to click (select) Configure from the VISCPRO®
menu bar.

2. Select your instrument from the list of available instruments (there
may be only one instrument in the list).

3. Select Instrument Settings from the list of configuration options.
The Instrument Settings window will appear.

CANNON® miniAV Automatic Viscometer with VISCPRO® Instruction & Operation Manual

Version 1.0h— January, 2012; CANNON® Instrument Company
2139 High Tech Road ¢ State College, PA 16803 * USA



11

Instrument 5ettings... You will use the Instrument Settings window (see below) to describe
and control miniAV instrument operational features. These settings affect
the instrument as a whole. Check the instrument settings for your instru-
ment per the instructions below, and make any necessary changes:

L% Instrument Settings (COM1 1h : MiniAV1 : bi1:1) M=
General Setup
1D | M- N
S |Simulatar 0K
Firrmweare : | 00.00
Defaultz
Part:  |COMI
Addresz: |1 Cancel
Help
[ Prompt for check standards every |7 days
[ Prompt for check standards every |25 zamples
The Instrument Settings window
0 N . . . . e e . . .
: [Cav-LaBT Use the ID field to input instrument identification information using up to

16 alphanumeric characters.

5/N: |45|32

The S/N: field (non-editable) indicates the serial number from the label
on the miniAV rear service panel.

Prompt options The Prompt for Check Standards options permit you to set a computer-
ized “alarm clock” which will pop up a message reminder to run a check
standard based on the schedule you set with the control. Notice that you
can specify a reminder after “x” number of days and/or “x” number of
samples. Click the check box(es) to enable/disable each reminder.

When you have verified all settings, click OK.
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Viewing/editing setup information

NOTE

For first-time installation, make certain that the factory-prepared Configu-
ration file has been copied to the Default Data directory ( see page 7)
per instructions.If your instrument has already been configured, you can
use the instructions in this section of the manual to check or, if neces-
sary, change the instrument settings.

1.
2.

Click Configure from the VISCPRO® menu bar.

Select your instrument group and instrument from the list of avail-
able instruments.

Select Tray Settings: Tube and Bath from the list of configuration
options. The Tray Settings: Tube and Bath window will appear.

| Tray Settings : Tube And Bath (COM1 1h : 4076 :

— Tray Settingzs : Tube And Bath

Tube1 |
Tube 5/M : 1876 I™ East Bun Tube I~ wet Tube

T e
Bath T ; 1
ath Lemp, 40.00 ~F
Equilib. Tolerance: 10.02

7 Use 2K Thermizstors
* Use 15K Thermistors

* Seconds
Soak Time Units 1 Minutes

" Houwrs

Bulb1- Seaktime : [ 120 ﬂ C: [ 1ooood E: 0. 00000

Bulb 2 - Soak time : 120 ij] B J 1_000@0 o ] U_Uggnﬂ

Ok Help Cancel Diefaults

The Tray Settings: Tube and Bath window

The Tray Settings: Tube and Bath window contains setup information
for each tube associated with your instrument. On multiple-tube CAN-
NON instruments, you can click on the tube tabs to see the setup infor-
mation for different tubes.

4,

5.

Verify that the tube serial number (Tube S/N) is correct. If it is not,
input the correct serial number in the text box. Each tube should have
a unique serial number!

Verify the presence of calibra-

tion values (C and E) for each C: [ 1ooooo E: | 000000
bulb. If calibration data is not - ) B

available, the default valuesare & | 1.00000 E: | 0.00000
C=1and E=0. Sample calibration constants
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Manuallz changina tube calibration constants

Procedure

NOTE

If you discovered any errors in the values of the calibration constants (see
previous section), follow the directions in this section to manually correct
them using calibration information previously obtained for your unit. If
the calibration values are correct, instrument setup is complete.

This procedure for manually entering/changing calibration constants
bypasses the normal calibration procedure. To ensure the most accurate
viscosity readings, CANNON® Instrument Company recommends that the
instrument be calibrated per the calibration procedure outlined in Chapter 3.

1. Log inasa Manager and click Configure from the VISCPRO® menu
bar.

2. Select your instrument from the list of available instruments.

3. Select Calibration from the list of configuration options. The
Calibration window will appear (see next page).

The Calibration window provides controls for calibrating each bulb of
any viscometer associated with your instrument. You can click on the

bulb spin controls 3 to display current constants and valid check
standard data available for calibration of each bulb.

1. Make sure that the spin controls =] for Bulb are set to “1”:

- Lalculate Ea_lil:ural:icun Constants

Mo older than ! | 1 :Jda_'r'[S] Bulb: 2l
2| 2|

This corresponds to the bottom bulb in the tube.

2. Check the values for the calibration constant(s) as they appear at the
bottom of the window:

[Bi: |,7-_4|:||34? = |251.EIEI531
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1 Calibration (COMT Th : MiniAV1 : bk1:1)

Calculate Calibration Constants

Mo alder

. I_ ﬂ . I_ ﬂ Shaw : | ‘
tnzm: ﬂ dayls] Bulb: ] 1 ﬂ Calibration Data P! e

Date

| Sample [0 | Khiown Visco... | Flow Timel Tempera... | Calculated Wi.. | % Diffe... |

Calculate new constants

C: | 1.00000 E: | 0.00000 Update tube

The Calibration window

Compare this value to your archive of the calibration constant data (if
available) for bulb 1. The values should be identical.

3. Ifthey are not, place your cursor in the appropriate field, delete the
entry, then type the correct values for the constant in the text box.

4. Click Update tube Update tube |

5. Use the bulb spin controls 3 to select the other bulb(s) for which

you noted calibration constant errors. Input the correct values for
each. Make certain to click Update Tube after you have corrected C
and E calibration values for each bulb BEFORE selecting the next
bulb.

6. When you have entered corrected constant values for each bulb on
both tubes, click x| to exit the Calibration window.

You have verified the software configuration of VISCPRO®. To test
samples with your instrument, follow the instructions in Chapter 2. For
additional details regarding operating procedures for your instrument or
software, consult the appropriate section of this manual.

Checking Wash and Advanced Settings

To check Wash Settings for your miniAV instrument, click Configure
from the VISCPRO menu options and select the desired instrument. Then
click Tray Settings: Wash. The Tray Settings: Wash window will
appear.
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L Tray Settings : Wash (COM1 1h : MiniAY1 : bk1:1)

Tray Settings : Wash

Solvent &
Bulb 1 rinzes : 1 = Maxsolventfilltime [g]: | 30 —
Bulb 2 rinzes : 1 = Solvent flush time [] : 10 =
Sokvent B
Bulb 1 rinses : 0 — M ax zolvent All tme [z] : e
Bulb 2 rinzes : 0 = Solvent flush time [] : 10 =
II:_‘IEEE;]'D soak 10 i Final air dry time [z : a0 i
Cup empty time 2] | 30 %

=J[E3

(04 ‘ Help ‘ Cancel ‘ Defaults

Compare the values in the Tray Settings: Wash window with your
archived values and make any necessary changes; then click OK.

To check Advanced Settings for your miniAV instrument, click Config-
ure from the VISCPRO menu options and select the desired instrument.
Then click Tray Settings: Advanced. The Tray Settings: Advanced

window will appear.

i Tray Settings : Advanced -

Tube 1 |
b axirnurm bulb 1 fill tirme (=] 200 : '\ :
k= |
Bulb 1 Bulb 2

Minimum bulb 1 selection time (=] : j 4.3 e ] """""""" ;
b aximum bulb empty time =] : 3 EO0.0 " ) ' ' ) j

0% 1005
b amirnurn tube empty time: 5% : 10 I T e et
[Pecent of bulbl efflux) T }

202 1002
Pull sample pulse an time 5 100 oo _Ij
S e T_.a_.. Lo f
Apply vent bulb drain time on bulb : I Bulbl I Bulb2

Bulb Owerdraws Times J
Ok ‘ Help ‘ Cancel ‘ Defaults
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Compare the values in the Tray Settings: Advanced window with your
archived values and make any necessary changes; then click OK.

PreEaring the miniAV for testing

Inserting the miniAV temperature probes/reference thermometer

Inserting the probes The temperature probe and thermal fuse probe are semi-permanently
installed. Initial installation or replacement requires removal of the top
cover of the bath unit. The probes are inserted through the narrow
aperture on the top bath flange and held in place with a sliding metal
plate (friction fitting) secured with a thumbscrew.

miniAV top bath flange

O themometes

Inserting the thermometer The ASTM reference thermometer/adapter assembly can be inserted
through the grommet in the bath top cover and through the larger circular
aperture on the top bath flange (see photo image above). The assembly
includes a stop collar with set screw that can be adjusted to vary the
thermometer height.

ACAUTION Do NOT insert a reference thermometer while the miniAV bath impeller is
operating, as damage to the thermometer and/or viscometer tube may
result. Make certain to insert the appropriate reference thermometer for
the current bath temperature! Use appropriate safety procedures when
handling the thermometer, as it contains mercury.
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NOTE If using the ERTCO-HART 12" temperature probe in place of the ASTM
thermometer, it will be necessary to remove the grommet in the bath top
cover prior to inserting the probe. The probe will seat properly in the
aperture left by the grommet removal.

Adjusting Vacuum/Pressure settings
To adjust the vacuum setting for the miniAV, click Service from the
VISCPRO menu options and select the desired instrument group and
instrument. Then click Adjust Vacuum/Pressure to open the Adjust
Vacuum/Pressure window.

Adjust Vacuum/Pressure (COM1 1h : Mini...

Select the "Start" button belaws and adjust the
inztrument wacuum to between -3 and -4 in:Hg uzing
thie "W acuurn Adjust' kriok on front o the instrument.

o :ﬁ.d|u$tVacuurr: i‘
O Adjust Pressure —

Select the desired adjustment (vacuum or pressure) and then follow the
screen prompts to complete the adjustment procedure, using the appropri-
ate controls on the instrument side (“ear”) panel. The prompts will
display recommended vacuum/pressure settings and will also indicate
how adjustments may be made to alter the settings.

Setting bath temperature

AWARNING Prior to setting the bath temperature, ensure that the reference thermo-
meter in the bath is suitable for the desired temperature range. If not,
remove thermometer from the bath. If the bath temperature rises above
the range of the thermometer, it may be damaged. Mercury thermo-
meters pose particular problems, since mercury from a damaged thermo-
meter may circulate with bath fluid.

To set the temperature:
1. Load the VISCPRO® software and click Configuration.

2. Select the miniAV from the list of available instruments and click
Tray Settings: Tube and Bath.
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 Tray Settings : Tube And Bath [(COM

i Traw Settings : Tube &And B ath

Tube 1 ]

Tube S/ |1=e7e I East Bun Tube I »wiet Tube

B ath T emp: A40.00
E quilib. Tolerance: jEI,EI2
7 Use 2K Thermistors

= Use 15K Thermistors
* Seconds

B!

S
=

Soak Time Units : 7 pdinutes
7 Hours
Bulb1- Sosktme : [ 72z0 — C: [ 700000 E: | 0.00000
Bulb 2 - Soaktme @ [ qz0 ;jj C: [ tTooooo E: T 0.00000
o] S Help Cancel Defaults

3. Select the desired unit of temperature measurement (°C or °F).

4. Type the desired temperature in the Bath Temp: field. Acceptable
values are any numbers between 20°C and 100°C. If necessary, you
may use the decimal point key to input temperature to the nearest
0.01°C. Press OK to save the temperature setting.

NOTES The miniAV will not allow sample testing until the instrument has equili-
brated temperature at the test temperature.

To cancel temperature selection before completing the procedure, click
Cancel.

After the target temperature has been set, the miniAV bath temperature
will be adjusted to the target temperature and the bath will equilibrate at
the test temperature. The VISCPRO Il software always displays the
current and target bath temperature in the Sample Input window.

Checking wash functions

To ensure function of the solvent wash system, follow the procedure
below:

1. Place an empty vial in the sample vial holder and raise the holder
assembly to its highest position.

2. Select Wash viscometer tube to open the Wash viscometer tube
window.

3. Click Begin Wash to initiate the wash cycle. The Status: indicator
will display and update current actions.

Bypass .... option To begin washing an evacuated sample cup, click the option box to make
certain that the Bypass initial cup evacuation option is selected. Do not
use this option with a filled cup or the cup will overflow.
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Release Cup

NOTES

ACAUTION

Training tube sensors

Click the Release Cup option to lower the sample vial to its rest posi-
tion.

4. When the Wash cycle has been completed, click Done to exit the
Wash viscometer tube window.

The Wash operation cannot be executed if the tube is currently running a
sample. To terminate the Wash cycle at any time, click Abort Wash.

The Wash viscometer tube function overrides automatic miniAV software
operations. Verify that the tubes are clean and dry before initiating
computer-controlled sample testing.

MiniAV tube sensors must be trained in order for the instrument to
properly perform test functions. To train miniAV sensors, follow the
instructions in Chapter 3. Also, temperature should be calibrated before
training.

Calibrating the miniAV

To ensure accurate test results, your instrument may need to be cali-
brated. If necessary, follow the instructions in Chapter 3 to calibrate your
miniAV temperature probe and viscometer tube.

Notes on computer-directed miniAV operation

Reporting data

A computer is required for miniAV operation. The computer provides for
automatic control of miniAV functions using the VISCPRQO® controlling
software. Computer control permits data entry of up to a dozen different
sample IDs. Each of the identified samples can then be tested with the
miniAV instrument.

Test data for the samples is automatically saved to the VISCPRO®
database for future reporting/data collection. Additionally, several reports
(analyses) may be used to calculate and display kinematic viscosity and
viscosity index (V1) values. See the chapters on VISCPRO® analyses for
further information.

All analyses provide a dynamic reporting option which can dynamically
display and transmit test results as testing is completed. Data can be sent
to your computer screen, printer, and/or serial port for in-house data

collection. See Chapter 6 for more information on configuring analyses.
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TESTING SAMPLES WITH THE

miniAV AUTOMATIC VISCOMETER

This chapter of the manual will provide information on testing samples
using the miniAV. Observe the safety cautions noted in the introductory
chapter when operating equipment. The miniAV should only be operated
by qualified personnel.

Turning on the miniAV

Testing samples

Loading software

NOTES

NOTES

Turn on the miniAV Bath Unit using the power switch on the power
supply unit.

1. Turn on the computer and load the miniAV software by double-
clicking the VISCPRO® icon on the Desktop.

If the software is already loaded, use your computer mouse to click Main
from the menu bar and click Poll for Instruments from the Main menu
options. This will establish communications between the computer and
the on-line instrument.

Permit the bath to stabilize at test temperature before testing samples.

2. Pour sample material into the glass vial(s). For 20 mL vials, fill only
half full, as the viscometer tube will displace sample in the vial.
Approximately 10 mL of sample
should be sufficient for testing in
either bulb of the viscometer.

Do not overfill the vials. Sample overflow
may create problems for the tube
cleaning cycle.

You should periodically test calibration
check standards per your established
laboratory procedures. Recalibrate the
miniAV (see Chapter 3, Calibration) if
result variance warrants.

3. Place the sample vial in the holder
underneath the viscometer tube.

Filled sample vial
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4. Raise the holder until the magnetic coupling engages (see photo
image). The viscometer tube tip will be touching the bottom of the
sample vial.

5. Check the thermometer in the temperature bath to make sure the bath
is holding the proper temperature. If necessary, calibrate the miniAV
temperature control probe using the temperature calibration proce-
dure in Chapter 3.

6. Open the View Instrument Group window (if it is not already open)
by clicking View Instrument from the Main menu and selecting the
desired instrument group from the list box (see Chapter 4 for more
information).

Vial in raised position View Instrument Group le
Avallable Instrument Groups [%
Group [D | Tupe |
%S
(] 4 Cancel ‘ Help

The View Instrument Group window

7. Select the desired Group Id and Click OK to display the Sample
Input View.

L2 VISCPRO (Manager : Manager )

Main Analyses Configwe Service Window  Help

=

i MiniAV ; COM1

e Mind/ [106)
pLe I TN N | Mashine Stahus

Sarnple 1D | Sample Artion | -
(1) Samplel MeasLre Kinematic Viscosity
(2) Samplez Measire Kinematic Viscosity
(3) Samplef3

Hot Ready
Check Salvent Containers

Tray Status
Unirained Sensors

6] Ha action

© o action Taget Temperature | 40.00C
i) Hlo action
@) Ha action i Current Temperature ;| 40.00C
@) o action

(10) Mo action

(111 b action . Temperature Calbrated : @

Sensors Trained : ()
an | |
Wash Tubes Save D ‘ Restore Ds

(F2 - Edit Sample 1D) (F5 - Set or Configure Action) (CTRL Page Down - Machine Status Wiew)

The Sample Input window [miniAV four-bath system)
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NOTE

Running check standards

NOTE

23

Then click the Tray tab corresponding with the desired miniAV.

8.

Double-click on Sample ID (1) with the left mouse button to access
the sample ID data entry field (or press (F2)).

Enter sample ID information in the sample list box using your
computer keyboard. After you have typed the sample ID, press the
key to complete the entry and move the cursor to the next
Sample ID field. Or press to complete the entry.

Once sample information is entered, the software automatically assigns
a sample action, Measure Sample Viscosity, for the sample. If you do not
enter a sample ID, the sample is automatically labeled Unknown.

To select or change a sample action, highlight the appropriate Sample
ID(s) using the mouse or arrow keys, then click the RIGHT mouse
button to access sample action options:

0 Mo action
1 Measure Kinematic Yiscosity

2 Werify Known Ky

Zonfigure

Then you may select the desired action by highlighting it with the
mouse and clicking the left mouse button.

For additional information on software data entry features, including
multiple sample selection and cut & paste options, see Testing
samples—software options in Chapter 4.

If Verify Known KV is selected as the test option for a sample, the
Viscosity Action window will open automatically. Enter the neces-
sary check standard data, including the Check Standard viscosity
from the standard bottle, and click OK to complete data entry. To
revise or confirm standard data, right-click on the desired sample 1D
from the list box and select Configure from the popup menu choices.

See Chapter 4 for additional information on the Viscosity Action window.

10.

11.

12.

Continue entering sample information for all desired trays. When
sample 1D data entry is complete, check the Tray Status window to
verify that all trays are ready for testing.

Click on the RUN button at the bottom of the Sample Input win-
dow. The Select Trays window will open if more than one miniAV
instrument is online.

If necessary, click on the check box(es) to select the desired prepared
“tray” (sample sequence) for automatic testing. For the miniAV, a
tray corresponds to the miniAV instrument. Then click OK to begin
the miniAV test(s).
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Pausing a test

NOTE

Resuming a test

Aborting a test

NOTE

Concluding a test

ACAUTION

To temporarily halt testing for a given tube/sample, click the Pause
button from the Sample Input window. Then select the desired tray
(miniAV instrument) and pause action(s) from the Select Trays window
(Pause Now will immediately pause test actions; Pause after current
sample will pause testing after the current test is complete). Click OK to
pause testing for the selected tray(s).

If the test was paused prior to the initiation of the Wash cycle, drop time
data for that sample will be discarded.

To resume test actions for paused trays, click the Resume button from
the Sample Input window. Then select the desired trays from the Select
Trays window. Click OK to resume sample testing (see note above).

To permanently halt testing for a given tube/tray, click the Abort button
from the Sample Input window. Then select the desired trays from the
Select Trays window. Click OK to abort testing for the selected tray.

Aborting a test clears all sample test information for that tray. If test
actions are aborted, it is the responsibility of the user to restore the
instrument to a safe state before running tests (see Service menu
options in chapter 4 for more information on tube washing and drying).

After automatic testing has been completed, make certain that:

1. the sample vial carrier is in the lowered position.

Use appropriate procedures when handling warm sample vials to avoid
the possibility of burns.

2. the Machine Status (as indicated in the VISCPRO® Sample Input
Machine Status window), is READY, and

3. the Tray Status for the tube, as indicated in the VISCPRO® Sample
Input Tray Status window, is IDLE. Kinematic viscosity for any
tested samples will be displayed in the Sample Action column in the
action list for the selected tube.

100 | o1 | ] ]

Sarnple 10 | sample Action

(2] Samplez Measure Kinematic Wiscosity

Then press Resume to clear data and begin testing the next sample.
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NOTE To review status of other online instruments, click the tube tab corre-
sponding to the desired instrument (see next section).

If necessary, wipe any excess oil from the base of the miniAV, sample
vial and vial holder using an absorbent paper towel. If necessary, clean
these components before reuse by wiping with a paper towel wetted with
appropriate solvent.

Working with Instrument Groues

VISCPRO Il provides a convenient interface for working with multiple
CANNON instruments simultaneously. Rather than requiring the user to
open individual Instrument Views for each online instrument, the
Sample Input window (formerly the Instrument View window in
VISCPRO) provides individual tabs for each viscometer tube, making it
easy to enter sample information for up to four different instruments. The
Machine Status window makes it possible to monitor the performance
of all instruments in an Instrument Group simultaneously.

Here’s how it works: Just click Main/View Instrument from the
VISCPRO Il interface to open the View Instrument Group window,
which displays all CANNON instrument types communicating with your
computer. Then select the desired instrument group (all instruments in a
single group communicate with the computer via the same COM port).

Once you have opened the desired instrument group, the Sample Input
window will appear. Individual TABBED PAGES now make it possible
to enter sample information for any viscometer in the instrument group.

Madaies = =
LT MiniAY ; COM? A =T
- Mimdl : Th————|  —MiréW2: 2h =i r= it
Machine Status Machine Status-
Feady Ready
Bath Temp Calibrated Q Bath Temp Calibrated e Bath Femp Calibrated QFE) Bally Temp Calitiater F,-T')
Tube Sensors Trained @ Tube Sensars Trained [#] be S Tramed @ Tilie SEnman Talred )
Target Temperature: | 40000 Taiget Temperature | 40.00C
Current Temperature | 40,00 C Current Temperature [ A000C iirerl Temparmalirs
(100 oo
Untrained 5 ensars Untrained Sensors
(CTRL Page Down - Sample Input Yiew) ;

The Machine Status window
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Monitoring instrument status

Group configuration

Configuring the Machine Status window to corre-
spond with multiple-instrument placement

You can toggle back and forth between the Sample Input window and
the new instrument group Machine Status window by pressing Ctrl-
Page Down.

You can monitor the status of all instruments in an instrument group by
pressing Ctrl-Page Down from the Sample Input window to display
the Machine Status window. To return to the Sample Input window,
press Ctrl-Page Down again. In the image above, instruments three and
four do not exist but could be accommodated in this instrument group.
The “placeholders” for these instruments are grayed out to indicate that
additional machines are not yet online for the group.

If additional instruments are online but are not appearing in the correct
instrument group, check network connections and make certain that each
instrument is turned on and functioning normally. Then click Main/Poll
for Instruments to refresh communication with online instruments.

If your laboratory had 3 miniAV instruments with RS-485 connections,
all could communicate with the computer via a single COM port, pro-
vided that they were all assigned different instrument addresses. Each
instrument group provides its own Instrument View customized for that
instrument type. The number of instruments that can be assigned per
group varies per instrument type. The Cold-Cranking Simulator (CCS)
design allows only one instrument per group for that instrument type.

When a new type of instrument is found on a port, the VISCPRO soft-
ware automatically creates a group for that instrument. The maximum
number of instruments that can exist on that port is determined by the
nature of the instrument. A single COM port may be used for communi-
cation with multiple instrument types as long as the total number of
instruments associated with the port does not exceed the maximum
number of instruments capable of being displayed in the group that can
contain the least number of instruments (usually four).

It is desirable to configure your
miniAV instruments so that the
VISCPRO software computer
interface display for the instrument
group (Machine Status window)
corresponds with the actual physical
placement of the multiple instru-
ments in the laboratory.

Use a screwdriver to adjust the arrow
on the instrument address dial (inside
the miniAV left wing panel) to assign
each instrument in the group a unique
address using numbers 1-4 from left to right.
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Do not use “0” or “9” as an instrument address for this configuration
option.

When configured per the above instructions, the instruments will always
be displayed in the same “sequence” in the Machine Status window
even if a single instrument in the series is not online.

Viewing test results

Data obtained from all miniAV instruments during sample testing is
promptly displayed in the Sample Input window (Sample Action
column). It is also stored in the central VISCPRO® database. To view
historical data, you must create an analysis requesting the desired sample
information.

The following analyses are shipped with the software:

B AV Data Table—displays test information of your choosing.

B Error Log Table-lists error messages and related data.

B Standard VI Table—provides a report of matched samples accord-
ing to configuration information you provide.

B Error Data, Sample Data and VI Data Export Analyses—config-
ures data for output to a file, parallel port, or serial port.

Creating an analzsis

NOTE

The following procedure creates a standard AV Data Table which will be
updated as samples are tested. For additional information on analyses,
consult the manual chapter corresponding to the desired analysis.

1. Select Analyses from the VISCPRO® primary menu options.

2. Select View Analysis ... from the Analyses menu. The Choose
Analysis window will appear.

=8 Configure

3. Double-click on Basic Package.
4. Click on AV Data Table to reveal the available analyses.

5. Click on the Define and Open New Configuration radio button &
(or verify that the option is selected).

6. Click OK. The Sample Analysis Configuration window will
appear. The Sample Analysis Configuration window consists of
tabbed pages with filter options appropriate for the analysis.

7. Click on Date Filter and then click the Use Dynamic Update
check box. This option will update the displayed analysis with new
data as samples are tested.

For additional information on analysis filter options, consult the manual
chapter corresponding to the desired analysis.
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10.
11.

12.

Click on the spin controls 3 to select a value for the sample time
window (the time parameter you desire for the report of recent test
data).

Configure any other report options (see Chapter 7 for details). Then
click OK. The program will prompt you to save the analysis configu-
ration.

Click Yes. (OR click NO to display the analysis without saving it.)

If Yes was selected, use your keyboard to type the name you wish to
use for the analysis in the text box.

Click OK. The analysis will be saved and data obtained during the
selected time window will be displayed.

Canfiguring the VI Matcher ‘oetionall

VI Matching with VISCPRO?

The VI Matcher is a VISCPRO® software feature that functions in
tandem with the VI analyses to enable Viscosity Index (V1) calculation
from sample data residing in the VISCPRO® database. To configure the
VI Matcher, see Configuring the VI Matcher in Chapter 4.
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CALIBRATING THE miniAV

Calibration is essential for the proper operation of the miniAV. The
miniAV is calibrated before it is shipped to the customer. It should be
calibrated again after installation. Frequency of recalibration is at the
discretion of the user. There are two types of calibrations—the tempera-
ture calibration ensures that the temperature probe readings conform to
the reference thermometer, and the standard calibration ensures that the
mathematical constants used in calculation of kinematic viscosity from
sample flow times accurately reflect the unique properties of the viscom-
eter tube. The temperature calibration should be performed first.

Calibrating temeerature

NOTE

Periodically, the temperature display of the miniAV Bath Unit should be
verified using a reference thermometer for that temperature. The miniAvV
temperature control system permits the calibration of the bath tempera-
ture to agree with any temperature reference standard, including an
ASTM thermometer mounted within the bath. The bath can be calibrated
by the user whenever the bath temperature is stable for any given target
temperature in degrees Celsius or Fahrenheit.

The calibration data is stored in the VISCOPRO || software database.

It is important to remember when moving the miniAV from one PC to
another, the samples.mdb file should also be copied to the new PC to
keep from having to recalibrate the instrument. After calibrating the
temperature (or changing any configuration setting) the user should save
the instrument and tray settings-Save Instrument and Tray Settings under
the Configure menu. [This will insure that the proper settings will be
available if something happens, such as the serial port is changed.]

Calibration procedure

NOTE

Depending on security level settings, it may be necessary for you to log
in as a manager to complete the calibration.

1. Set the bath to the desired calibration temperature and make certain
the reference thermometer temperature has stabilized.

2. Click Service/Temperature Calibration for the desired instrument.

3. To calibrate temperature, enter the current temperature reading to the
nearest 0.01°C into the Temperature: field, subject to the following:

B Adecimal point MAY be included as an entry. It should be preceded
by at least two numbers or a "0".
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Muiltiple corrections

Data entry errors

General/Current Offsets

Training sensors

NOTE

Train Tube Sensors

B The entered actual temperature must not cause a correction in tem-
perature greater than +/- 5.0 degrees.

Multiple or successive entries of correction for any temperature are
permissible. A newly entered corrected temperature is mathematically
compensated with the previously entered correction and is stored in
memory by the onboard microprocessor as the latest correction.

The miniAV will not accept temperature reference data outside the
parameters noted previously. If the amount of the correction (delta to
displayed temperature) is too large, the correction will not be accepted.

The General Bath Offset is factory-preset value affecting temperature
control at all temperatures and should not ordinarily be changed. The
Current Offset is the temperature adjustment applied to a particular
temperature to conform bath temperature control to your temperature
reference . Always click the radio button for the Apply As Current
Option when calibrating for a specific temperature.

It is necessary to train instrument sensors in
preparation for sample testing at a specific
temperature. The training procedure estab-
lishes the proper power levels for sensor
detection of the sample meniscus. The sensor
training data is then stored by the miniAvV
instrument, and recalled when testing at that
temperature. The sensor training procedure
requires approximately 30 minutes (longer at
lower temperatures).

You will be prompted to train sensors by the
instrument hardware or software whenever a
new temperature is selected for miniAvV
operation. You will be unable to test samples
until the training has been completed. Sensor training data remains valid
until the sensors are retrained at the same temperature. Retraining is
necessary only when the viscometer tube is changed, or if sensor
performance changes over time.

To train tube sensors, click Service menu and select the Train Tube
Sensors menu for the desired instrument. The Train Tube Sensors
window will open.

Select the desired training parameters as follows:

Prewash option: Click the Prewash option if the tube is not clean and
dry. VISCPRO will initiate a cleaning cycle using current wash configu-
ration settings prior to initiating the sensor training procedure.
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Trip Points Only option: Click the Trip Points Only option to adjust
the senor trip points without setting the voltages. This is useful if it is
necessary to adjust trip points on sensors for which voltages have already
been set.

After selecting the desired training options click Start and follow the
software prompts to complete the sensor training.

Standard tube calibration

NOTES

During standard calibration, the software uses check standard data
obtained from miniAV tests to perform the mathematical calculations
necessary to derive new constants for each timing bulb of the viscometer
tube. Then the VISCPRO software displays the new constants and
computes a viscosity (in cSt) for each sample using the actual flow time
of the check standards. The resulting viscosity calculation is compared
with the known viscosity of the standard; absolute and comparative data
is displayed on the computer screen.

The software allows the operator to manually change the constants if
necessary to more closely match the known viscosities of the standards.

A separate calibration must be performed for each temperature at which
samples will be tested.

Calibration procedure

1. Assemble a group of CANNON® standard oils with known kine-
matic viscosities for calibration. Use at least two different standards
for each bulb. Refer to the following table when choosing the appro-
priate standards.

Calibration Oil Selection Table

TIMING BULB 1 TIMING BULB 2
(thermistors 2-1) (thermistors 3-1)

10-100 x lower cSt limit 1-10 x lower cSt limit

2. Complete sample ID data entry for each standard.

3. After entering each sample 1D, click on the highlighted ID entry
using the RIGHT mouse button (or press (F5]). Then select Verify
Known KV from the popup window. The Viscosity Action window
will appear.

4. Enter the viscosity (in centistokes) for each sample from the standard
bottle, along with other desired configuration settings; then click OK.
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NOTE If a check standard viscosity has NOT been entered (or if the default
viscosity value of 1.000 has not been accepted by the user), a yellow
arrow (current sample) or red circle caution symbol will appear to the left
of the sample ID:
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ACAUTION Make certain to enter the correct check standard viscosity (in centis-
tokes) BEFORE running the standards. Incorrect data entry may skew
future calibration results.

5. Click Run, then select the appropriate sample trays to test the
standards.

6. When testing is completed, use the VISCPRO® software to log on as
a Manager (Main/Log In) in order to access the calibration menu.

7. Select the desired miniAV instrument from the Configure menu;
then select Calibration.

1 Print Inskrument and Tray Setkings. ..

2 Save Instrument and Tray Settings. ..

3 Restare Instrument and Tray Setkings. ..
4 Inskrument Setkings...

5 Tray Settings : Tube And Bath...

& Tray Setkings : Teskt,.,

7 Tray Setkings ; Wash ...

d Tray Setkings ; Advanced. ..

The Calibration window will open.

8. Select the date range for acceptable calibration data by using the No
older than [x] days spin controls 3 to set the date search param-
eters (if “1” is selected, only data from the standards run in the last
24 hours will be listed). Any check standards from the time frame
you specified which are appropriate for calibration calculations will
appear in the window list box.
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Calculate Calibration Congtants

. ﬂ . ﬂ Show :
Mo older than: | fl j dayis] Bub: | 1 ﬂ Calibration Diata Print Help

Date | Sample 1D | Known Wisco... | Flow Time| Tempera... | Calculated Wi... | % Diffe... |

Calculate new constants | C: | 1.00000  E: [0.00000 Update tube

The miniAV Calibration window

9. Use the spin controls =] to select the desired Bulb for calibration.

Selecting samples 10. Select (or deselect) the specific sample entries you desire to use for
calibration from the displayed list by clicking on them. To select a
range of samples, highlight the first sample and click on the last
sample while simultaneously pressing the key. To select
several individual samples for calculation, hold down the key
and click on each of the desired samples.

NOTE You must select at least two entries or the software will not recalculate
the constants.

11. When the desired samples have been selected, click on Calculate
New Constants. The new constant(s) for that bulb, C and E, will be
displayed in their respective fields at the bottom of the window.

You may evaluate the accuracy of the new calibration constants by
comparing the known viscosity for the standard with the calculated
viscosity for each standard selected for the new calibration. This
difference is displayed as a percentage in the last column (% Diff) of
the updated sample list box.

Comparing current,/new data The Show Calibration Data button is a toggle that will permit you to
compare current and new calibration data and constant information. Press
the Show Calibration Data button once to view the current calibration
information. Note that the button name will change to Display Sample
Data. Press the button again to display the new calibration parameters.

When/if you are satisfied with calculation results, click on Update Tube
to save calibration values for the current configuration.
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NOTES

Saving a calibration

EXAMPLE:

NOTE

If the difference is still too great, repeat the calibration process until the
difference falls within acceptable limits (refer to the precision statement
in ASTM D 446). If the tube calibration fails repeatedly, refer to Chapter
5 for miniAV maintenance/service information.

12. When the new calibration constants are acceptable, click on Update
tube to save the constants for the current instrument.

Once the Update tube button is pressed, the updated calibration con-
stants are associated with the selected instrument, and will remain the
same regardless of the instrument configuration defined for that instrument.

You must click Update tube before changing bulbs if you wish to save
the new calibration constants for that bulb.

13. Repeat steps 8-12 for all the timing bulbs. When the proper constants
for all the timing bulbs have been determined, close the Calibration
window.

14. Test several standards to verify a successful calibration.

When calibration is complete, the calibration information is saved to the
current instrument configuration and will be displayed in the Tray
Settings: Tube and Bath window. This calibration information will
remain in effect until the instrument is recalibrated at that same tempera-
ture, or until instrument and tray settings from a previously-saved
instrument configuration are restored.

To avoid losing valid calibration data, CANNON® recommends saving
the instrument configuration settings after completing a new calibration
(see Saving a configuration, chapter 4). The name for the instrument
configuration might ordinarily identify the instrument, the calibration
date, and the temperature:

miniAV JAN10 40C

After the instrument configuration has been saved, calibration data may
be restored at any time using the Restore Instrument & Tray Settings
option from the Configure menu. Note that the Restore Instrument
Settings and Restore Tray Settings check boxes must both be selected
to restore instrument calibration data:

v |Rest0re Instrument Setting5|

¥ Restore Tray Settings

[T Restore Sample Information

The Restore Instrument Settings and Restore Tray Settings options are
security-protected at the Manager level.
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miniAV calibration equations

Viscosity calculation equation

NOTE

In the miniAV, viscosity is calculated by using the viscosity calculation
equations as described in ASTM Methods D 445 and D 446. Because
samples running in the miniAV can have short flow times, the kinetic
energy correction term (E / t?) is used as prescribed in the aforementioned
ASTM methods. The VISCPRO® software for Windows® XP® performs
all necessary calculations to derive constants C and E. These constants
are used by the software when determining values for kinematic viscosity
using sample drop times measured by the miniAV.

Kinematic Viscosity equation:v=Ct- E/t?

Where: v = kinematic viscosity (cSt)
C = calibration constant (cSt/s)
E = kinetic energy correction (cSt-s?)
t = flow time (seconds)

When calibrating the miniAV, the operator should analyze the viscosity
standard using double determinations to obtain two flow times for each
standard. The average of the two flow times is used as input data for the
calibration program.
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mey
Ky USING THE miniAV SOFTWARE

VISCPRO® generic instrument interface

Your software for Windows® XP® is comprised of a generic instrument
interface (VISCPRO®) and a collection of instrument/analysis-specific
modules. This chapter of the manual will explain the software options for
the VISCPRO® program and other modules commonly bundled with the
instrument software. Additional software modules, customized software,
and any additional documentation for add-on software options (if avail-
able), may be provided separately.

L2 VISCPRO (Manager : Manager. ).

Main Analyses Corfigure Service Window  Help

1
T AVZK ; COM

A12000 (2740)

210 | 2742 | 33| asem| e | wes | s | owe | -

pl Sample Action Ready
Measure Kinem ity
(2) Unknawn WeriFy Known Kif

(3) Unknawn Messure Kinematic Viscosty E—
“ Ho action iE

() Ho action
() Mo action Target Temperature :[ 40.00C
5} Ho action
(&) Mo action Current Temperature ;| 40.00C

() Ho action
(1o Ho action
Mo artinn

Resurme

(F2 - Edit Sampie ID) (F5 - Set or Configure Action) (CTRL Page Down - Status Yiew)

M Dynamic testing.CAV Data Table
Sample: ID 1oL | Bub | Ky(om3fs) Known K¥(mm?s) Temp(C)

Idl=

General | COM1 1h : 4v2000 | COMI 2h - Av2000 | I Matching

VISCPRO® primary display with Instrument View and Analysis windows

HELP system Your software supports a complete HELP system. To access HELP for
the software, click the HELP option from the VISCPRO® primary
display. For context-sensitive HELP support for your interface, press
or click on the HELP buttons provided.

NOTE Because the VISCPRO® software is security-protected, some docu-
mented menu options may not be visible to technician-operators.
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Main Menu

Wiew Inztrument. .

The View Instrument menu item opens the View Instrument Group
window which permits you to select the desired test instrument type from
the list of online instruments.

View Instrument Group [z|

Available [nstrument Groups ;

Group 1D

| Type |

FLANE S

Ok

Cancel ‘ Help

The View Instrument Group window

The View Instrument Group window is comprised of:
B The Instrument Group list box
B Three button options (OK, Cancel, and Help).

View Instrument Group window button options:

Opens the Sample Input window for the selected

instrument group and restores any configuration settings
for that group.

Closes the View Instrument Group window without
opening a Sample Input window.

LCancel

ik

Help Accesses context-sensitive help.

Available Instruments: The Instrument Group list box in the View
Instrument window displays a list of all on-line instruments.

To use the View Instrument Group window to open the desired instru-
ment group from the list, click the GROUP ID associated with the desired
instrument(s) to select it; then click OK.
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Pl for [nstrumerts The Poll for Instruments menu item queries the hardware interface to
establish communications with CANNON® instruments attached to the
host computer.

Use Poll for Instruments to establish a computer connection with
instruments which may have come “on line” after the software has been
in operation. When the connection has been verified by the controlling
software via the hardware interface, the instrument name will be added to
the status bar at the bottom of the VISCPRO® window.

Security options

The VISCPRO® application offers a level-based security system with a
log in procedure. This system ensures that available software functions
are appropriate for the security level of the user.

Initial security settings will be completed during miniAV installation.
Following installation, security options may be accessed and changed from
the VISCPRO® Main menu by individuals who have the manager password.

Each user can be assigned a security level, which is used to determine
permitted operations. Three security levels are defined by the software:
Technician (least privileged), Manager (intermediate privilege), and
Service (maximum privilege—reserved for CANNON® Instrument
Company service personnel).

Users log in when using the software by typing their name and (optional)
password in the Log In window (see next section). Different security
levels offer different miniAV use options. Technicians are permitted to
access operational features required for testing samples and performing
other routine operations. Managers may access all advanced configura-
tion and reporting options. The Service level permits access to all instru-
ment and security parameters.

Initial security setup
The VISCPRO® software installation creates a security account for one
